
 
Analysis of Pollution from Manufacturing 

Sectors in Vietnam 
 
 
 

 
 
 

 
 

Technical Report 
 

Prepared by  
ICEM – The International Centre for Environmental Management 

 
 

for  
The World Bank in partnership with MONRE and MOI  

January 2007 



 
 
 
Copyright:  © 2007 International Centre for Environmental Management 
 
 
Citation:  ICEM, 2007. Analysis of pollution from manufacturing sectors in Vietnam., 

International Centre for Environmental Management, Indooroopilly, Queensland, 
Australia.  

 
Disclaimer: 
 
This report is provided for information only and does not constitute formal legal or other professional 
advice. Unless otherwise indicated, the ICEM team, as the authors, has prepared the report. The 
findings, interpretations and conclusions expressed in the report are those of authors and do not 
necessarily represent the views of The World Bank or the Government of the Socialist Republic of 
Vietnam. The report is without warranty of any kind, either express or implied, including, without 
limitation, warranties of merchantability, fitness for a particular purpose and non-infringement. The 
World Bank specifically does not make any warranties or representations as to the accuracy or 
completeness of the report.  
 
The designation of geographical entities in this report and the presentation of the material do not imply 
the expression of any opinion on the part of ICEM or other participating organisations concerning the 
legal status of any country, territory, or area, or of its authorities, or concerning the delimitation of its 
frontiers or boundaries. 
 



 1

Acknowledgements 
  
This report has been prepared by ICEM - the International Centre for Environmental 
Management for the World Bank in partnership with MONRE and MOI.  The report was 
written by Jeremy Carew-Reid, Benoit Laplante, Craig Meisner, Lothar Linde, Des Cleary, 
John Patterson, Nguyen Xuan Nguyen, Vu Xuan Nguyet Hong and Nguyen Thi Kim Dung. 
 
The World Bank team overseeing and guiding the study with oral and written input was led 
by Phillip Brylski and included Maria-Teresa Serra, Magda Lovei, Dan Biller and Giovanna 
Dore. 
 
The sector specialists who prepared background reports on line ministries and on the status 
of industrial development, cleaner production and environmental management were Le Minh 
Duc, Hoang Duong Tung, Pham Ngoc Dang, Nguyen Chu Hoi, Vu Tuong Anh, Dinh Huu 
Hoang and Nguyen Dang Minh.   
 
Those specialists were members of the Technical Advisory Group which reviewed and 
guided the study as it progressed.  Other TAG members were Nguyen Van Thanh, Nguyen 
Thi Lam Giang, Nguyen Van Tai, Nguyen Trung Thang, Do Thanh Bai, Le Minh Chau, 
Phung Chi Sy and Le Huy Ba.  The following specialists also actively participated in the TAG 
and provide oral and written advice to the study team: Nguyen Xuan Nguyen, Le Trinh, 
Nguyen Quoc Tuan, Nguyen Dac Hy, Jørgen S. Carlé, Nguyen The Phuong, Tran Thi Mai 
Phuong, Tran The Loan, Nguyen Tuan, Miles Burton, Per Bertilsson, Niels Juul Busch, Le 
Dinh Thang, Phan Quynh Nhu, Michael Baechlin, Nguyen Khac Kinh, Pham Khang, Pham 
Anh Dung, Nguyen Le Tam, Tran Thi Minh Ha, Nguyen Dien Nam, Nguyen Duc Minh, 
Nguyen Duy Dung, Nghiem Gia, Nguyen Dinh Luong, Dang Kim Chi, Truong Chi Binh, Le 
Minh Chuc, Nguyen Cong Hong, Le Trinh, Nguyen Thanh Tham, Le Duy Phuong, Hoang 
Ngoc Ha, Dao Danh Phuong, Le Minh Chau, Nguyen Thi Thu Vinh, Duong Chi Cong, Phan 
Thi Ngoc Diep, Le Thu Hien, Le Minh Duc, Hoang Van Thang and Hoang Nguyen Duc 
 
The study was overseen by a Steering Committee with Truong Manh Tien (MONRE), Dang 
Tung (MOI) and Phillip Brylski (The World Bank) as members.   
 
 



 2

Contents 
Acknowledgements ..............................................................................................................................1 
Contents.................................................................................................................................................2 
Preface ...................................................................................................................................................8 
Acronyms and Abbreviations ............................................................................................................13 
Summary..............................................................................................................................................15 
 

1 INTRODUCTION...........................................................................................................................22 
 

PART A SETTING THE STAGE: ECONOMY AND INDUSTRY IN VIETNAM...... 25 
 

2 POPULATION, ECONOMY AND INDUSTRY - STATUS AND PROJECTIONS........................25 
2.1 NATIONAL OVERVIEW.......................................................................................................................... 25 

2.1.1 Population ...................................................................................................................................... 25 
2.1.2 Economy ......................................................................................................................................... 26 

2.2 ECONOMIC FOCAL REGIONS ................................................................................................................ 30 
2.2.1 Overview......................................................................................................................................... 30 
2.2.2 The Northern Economic Focal Region ........................................................................................... 31 
2.2.3 The Southern Economic Focal Region............................................................................................ 32 
2.2.4 Central Economic Focal Region..................................................................................................... 34 

2.3 INDUSTRY STATUS AND ACHIEVEMENTS: NATIONAL OVERVIEW.......................................................... 35 
2.3.1 Structure ......................................................................................................................................... 35 
2.3.2 Expected growth ............................................................................................................................. 39 

2.4 INDUSTRY STATUS AND ACHIEVEMENTS: ECONOMIC FOCAL REGIONS ................................................ 40 
2.4.1 NEFR .............................................................................................................................................. 40 
2.4.2 CEFR .............................................................................................................................................. 41 
2.4.3 SEFR............................................................................................................................................... 44 

2.5 INDUSTRIAL ESTATES........................................................................................................................... 45 
2.5.1 Promotion of industrial estates....................................................................................................... 45 
2.5.2 Future growth of industrial estates................................................................................................. 47 

2.6 HANDICRAFT VILLAGES ....................................................................................................................... 48 
2.6.1 The decentralization of small to medium scale manufacturing....................................................... 48 
2.6.2 Future growth of handicraft villages .............................................................................................. 49 

2.7 GLOBAL INTEGRATION AND THE DEVELOPMENT OF VIETNAM’S INDUSTRIAL SECTOR ......................... 50 
2.8 SUMMARY............................................................................................................................................ 54 

2.8.1 Population and economy ................................................................................................................ 54 
2.8.2 Rapid growth and concentration in manufacturing ........................................................................ 54 

 

PART B INDUSTRIAL POLLUTION IN VIETNAM................................................ 56 
 

3 METHODOLOGY..........................................................................................................................57 
3.1 THE INDUSTRIAL POLLUTION PROJECTION SYSTEM (IPPS) ................................................................. 57 
3.2 METHODS FOR ASSESSING INDUSTRIAL POLLUTION TOXICITY AND HAZARD........................................ 58 
3.3 THE INDUSTRY CENSUS DATABASE ...................................................................................................... 59 
3.4 VALIDATION OF GSO SURVEY ............................................................................................................. 60 
3.5 METHOD OF VALIDATION FOR ESTIMATION.......................................................................................... 60 
3.6 SUMMARY............................................................................................................................................ 61 
ANNEX 3.1: METHODOLOGY............................................................................................................................. 63 

 



 3

4 ASSESSMENT OF POLLUTANTS ..............................................................................................68 
4.1 INTRODUCTION .................................................................................................................................... 68 
4.2 AIR POLLUTION.................................................................................................................................... 68 

4.2.1 Analysis of specific air pollutants ................................................................................................... 69 
4.2.2 Chemical and metals to air ............................................................................................................. 71 

4.3 WATER POLLUTION.............................................................................................................................. 72 
4.3.1 Analysis of specific water pollutants............................................................................................... 72 
4.3.2 Chemicals and metals to water ....................................................................................................... 73 

4.4 LAND POLLUTION................................................................................................................................. 74 
4.4.1 Analysis of chemicals and metals to land ....................................................................................... 75 

4.5 TOXIC POLLUTION ............................................................................................................................... 75 
4.6 SUMMARY............................................................................................................................................ 80 

4.6.1 Priority pollutants........................................................................................................................... 80 
 
ANNEX 4.1: LIST OF CHEMICAL SUBSTANCES AND TOXICITY ............................................................................ 82 

 

5 ASSESSMENT OF POLLUTION BY INDUSTRIAL SECTORS..................................................90 
5.1 INTRODUCTION .................................................................................................................................... 90 
5.2 ENVIRONMENTAL ASSESSMENT METHODS ........................................................................................... 91 

5.2.1 Calculating the pollution indexes ................................................................................................... 91 
5.3 NATIONAL POLLUTION INDEX.............................................................................................................. 92 

5.3.1 Air pollution index .......................................................................................................................... 94 
5.3.2 Land pollution index ....................................................................................................................... 99 
5.3.3 Water pollution index.................................................................................................................... 100 

5.4 SECTOR POLLUTION LOADS................................................................................................................ 102 
5.4.1 Air pollution.................................................................................................................................. 102 
5.4.2 Water pollution ............................................................................................................................. 104 
5.4.3 Land pollution............................................................................................................................... 105 

5.5 TOXIC POLLUTION ............................................................................................................................. 105 
5.5.1 Ranking by relative toxicity to air................................................................................................. 105 
5.5.2 Ranking by hazard class among sectors ....................................................................................... 106 

5.6 CONCLUSIONS AND RECOMMENDATIONS ........................................................................................... 111 
5.6.1 Methods ........................................................................................................................................ 112 
5.6.2 Sectors with the highest pollution loads ....................................................................................... 112 
5.6.3 Sectors with the most toxic pollution........................................................................................ 115 

 

6 ASSESSMENT OF POLLUTION BY GEOGRAPHIC AREA ....................................................117 
6.1 INTRODUCTION .................................................................................................................................. 117 
6.2 POLLUTION INDEXES AND RANKINGS FOR PROVINCES........................................................................ 117 

6.2.1 Air pollution.................................................................................................................................. 119 
6.2.2 Land pollution............................................................................................................................... 120 
6.2.3 Water pollution ............................................................................................................................. 123 

6.3 POLLUTION PROFILES FOR TOP FIVE PROVINCES................................................................................. 124 
6.3.1 Ho Chi Minh City.......................................................................................................................... 131 
6.3.2 Hanoi ............................................................................................................................................ 137 
6.3.3 Hai Phuong................................................................................................................................... 141 
6.3.4 Binh Duong................................................................................................................................... 144 
6.3.5 Dong Nai....................................................................................................................................... 148 

6.4 REGIONAL ANALYSIS OF POLLUTION.................................................................................................. 151 
6.4.1 Northern Economic Focal Region ................................................................................................ 152 
6.4.2 Central Economic Focal Region................................................................................................... 154 
6.4.3 Southern Economic Focal Region ................................................................................................ 155 
6.4.4 Summary across EFRs.................................................................................................................. 157 

6.5 CONCLUSIONS.................................................................................................................................... 157 
 



 4

PART B CONCLUSIONS ...................................................................................................................159 
 

PART C: INSTITUTIONAL AND POLICY ANALYSIS .......................................... 162 
 

7 POLLUTION MANAGEMENT – THE ROLE OF MONRE AND THE DONRES........................166 
7.1 A PERIOD OF MAJOR POLICY INNOVATION AND CHANGE .................................................................... 166 
7.2 HISTORY OF ENVIRONMENTAL INSTITUTIONAL REFORM .................................................................... 166 
7.3 THE ESTABLISHMENT OF MONRE..................................................................................................... 167 
7.4 MONRE MANDATE AND STRUCTURE................................................................................................. 168 
7.5 THE DEVELOPMENT AND POLLUTION MANAGEMENT CONTEXT FOR MONRE.................................... 169 
7.6 THE MONRE POLLUTION MANAGEMENT “WORLD” .......................................................................... 170 
7.7 MONRE STRUCTURE......................................................................................................................... 172 
7.8 NATIONAL POLICY FRAMEWORK FOR POLLUTION MANAGEMENT .................................................... 172 

7.8.1 Resolutions of the Political Bureau of the Communist Party of Vietnam ..................................... 172 
7.8.2 Environmental Protection Legislation.......................................................................................... 174 
7.8.3 Legal framework for environmental quality management ............................................................ 174 
7.8.4 Implementation of legal Instruments for environmental management.......................................... 179 
7.8.5 National Strategies and Plans ...................................................................................................... 180 
Part III, Section 1.1. Strengthening protection of water resources and aquatic eco-systems.................... 182 

7.9 MONRE’S ENVIRONMENT DEPARTMENTS ......................................................................................... 185 
7.9.1 Vietnam Environmental Protection Agency (VEPA)..................................................................... 185 
7.9.2 Department of Environment.......................................................................................................... 186 
7.9.3 Department of EIA and Appraisal ................................................................................................ 187 
7.9.4 Department of Water Resources Management ............................................................................. 188 
7.9.5 The MONRE Inspectorate............................................................................................................. 189 
7.9.6 Department of Minerals................................................................................................................ 189 

7.10 DECENTRALIZATION OF POLLUTION REGULATION............................................................................. 190 
7.10.1 The government commitment to decentralisation..................................................................... 190 
7.10.2 MONRE performance in decentralisation ................................................................................ 190 
7.10.3 Decentralisation to provincial and city level............................................................................ 191 
7.10.4 Industrial Park Management Boards (IPMB):......................................................................... 193 
7.10.5 Decentralisation to the district level ........................................................................................ 194 
7.10.6 Decentralisation to the commune or precinct level .................................................................. 194 
7.10.7 Remaining challenges at local level ......................................................................................... 195 

7.11 SUMMARY AND CONCLUSIONS ........................................................................................................... 196 
7.11.1 Development of Policy and Institutional Arrangements........................................................... 196 
7.11.2 Remaining obstacles................................................................................................................. 197 

7.12 FUTURE DIRECTIONS ......................................................................................................................... 198 
 
ANNEX 7.1: LEGAL INSTRUMENTS FOR INDUSTRIAL POLLUTION MANAGEMENT............................................ 201 

 

8 ENVIRONMENTAL PROTECTION EXPENDITURES IN VIETNAM.........................................203 
8.1 DEFINING AND MEASURING ENVIRONMENTAL PROTECTION EXPENDITURES ...................................... 204 

8.1.1 Environmental Protection Expenditures - international experience............................................. 204 
8.1.2 Defining PAC in Vietnam ............................................................................................................. 205 

8.2 ESTIMATES OF PAC EXPENDITURES................................................................................................... 206 
8.2.1 Data sources ................................................................................................................................. 206 

8.3 PUBLIC PAC EXPENDITURES.............................................................................................................. 208 
8.3.1 Capital investment ........................................................................................................................ 208 
8.3.2 Recurrent expenditures – Budget Allocation ................................................................................ 210 
8.3.3 Recurrent expenditures – Staffing................................................................................................. 215 
8.3.4 Recurrent expenditures - URENCO.............................................................................................. 215 

8.4 PAC EXPENDITURES BY INDUSTRY .................................................................................................... 216 
8.5 ASSESSMENT: EXPENDITURES VS. POLLUTION CONTROL OBJECTIVES................................................ 218 
8.6 WASTEWATER FEES AND VIETNAM ENVIRONMENTAL PROTECTION FUND ........................................ 219 
8.7 CONCLUSIONS AND RECOMMENDATIONS ........................................................................................... 221 



 5

ANNEX 8.1: CLASSIFICATION AND DESCRIPTION OF EPA AND NRM ACTIVITIES USED BY NEW ZEALAND..... 223 
 

9 INDUSTRY MANAGERS AND OWNERS – MOI, MOC, MOT AND MPI..................................225 
9.1 OVERVIEW ......................................................................................................................................... 225 
9.2 MINISTRY OF INDUSTRY .................................................................................................................... 226 

9.2.1 MOI industry management functions............................................................................................ 227 
9.2.2 MOI’s environmental responsibilities........................................................................................... 228 

9.3 MINISTRY OF CONSTRUCTION............................................................................................................ 230 
9.3.1 Environmental issues within MOC industries............................................................................... 230 

9.4 MINISTRY OF TRANSPORT.................................................................................................................. 234 
9.4.1 Environmental Issues within MOT industries ............................................................................... 234 
9.4.2 MOT institutional arrangements for IPM..................................................................................... 235 
9.4.3 MOT Policy and Legal Framework for Environmental Protection .............................................. 236 

9.5 MINISTRY OF PLANNING AND INVESTMENT ....................................................................................... 237 
9.6 THE OBSTACLES/REMAINING CHALLENGES ...................................................................................... 238 
9.7 FUTURE DIRECTIONS ......................................................................................................................... 239 
 
ANNEX 9.1: MINISTRY OF INDUSTRY RESPONSIBILITIES IN THE NSEP ........................................................... 241 
ANNEX 9.2:   MOI RESPONSIBILITIES IN THE NRE FIVE YEAR PLAN 2006-2010....................................... 241 
ANNEX 9.3:   MINISTRY OF CONSTRUCTION RESPONSIBILITIES IN THE NSEP ........................................... 242 
ANNEX 9.4:   MOC RESPONSIBILITIES IN THE NRE FIVE YEAR PLAN 2006-2010.................................... 242 
ANNEX 9.5:  MINISTRY OF TRANSPORT RESPONSIBILITIES IN THE NSEP................................................. 243 
ANNEX 9.6:  MOT RESPONSIBILITIES IN THE NRE FIVE YEAR PLAN 2006-2010............................................ 243 
ANNEX 9.7: CHECKLIST ON ISSUES IN THE LAW ON ENVIRONMENTAL PROTECTION SUBJECT TO GUIDANCE OF 
MINISTRIES, MINISTERIAL DEPARTMENTS AND AGENCIES................................................................................ 243 

 

10 INDUSTRY MANAGERS AND OWNERS WITH NATURAL RESOURCE MANAGEMENT 
FUNCTIONS - MARD AND MOFI ......................................................................................................247 

10.1 BACKGROUND.................................................................................................................................... 247 
10.2 MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT ................................................................. 247 

10.2.1 MARD and the National Socio-Economic Development Strategy to 2010............................... 249 
10.2.2 MARD SOE reform................................................................................................................... 249 
10.2.3 Key environmental management issues for MARD .................................................................. 250 
10.2.4 MARD institutional arrangements and environmental management ....................................... 252 
10.2.5 Environmental planning, assessment and licensing ................................................................. 253 
10.2.6 Environmental assessment, permits and licenses ..................................................................... 253 
10.2.7 Inspection ................................................................................................................................. 254 
10.2.8 Cleaner production................................................................................................................... 254 

10.3 MINISTRY OF FISHERIES..................................................................................................................... 254 
10.3.1 Overview of fisheries sector ..................................................................................................... 255 
10.3.2 Aquaculture and fisheries processing....................................................................................... 256 
10.3.3 MOFI Policy and regulatory framework.................................................................................. 257 
10.3.4 MOFI institutional arrangements............................................................................................. 259 
10.3.5 MOFI processing enterprises ................................................................................................... 260 

10.4 POLLUTION MANAGEMENT TOOLS AVAILABLE TO THE NATURAL RESOURCE BASED MINISTRIES ....... 262 
10.4.1 Environmental planning ........................................................................................................... 262 
10.4.2 Environmental Assessment ....................................................................................................... 262 
10.4.3 Permits and Licenses................................................................................................................ 263 
10.4.4 Inspection ................................................................................................................................. 263 
10.4.5 Technology appraisal and technology transfer ........................................................................ 263 
10.4.6 Cleaner Production .................................................................................................................. 263 
10.4.7 Economic Instruments .............................................................................................................. 263 

10.5 KEY ISSUES FOR POLLUTION CONTROL THROUGH MARD AND MOFI ............................................... 264 
10.6 CONCLUSIONS AND RECOMMENDATIONS ........................................................................................... 265 

10.6.1 Institutional capacity for environmental management ............................................................. 265 
10.6.2 Institutional reform................................................................................................................... 265 
10.6.3 Institutional Capacity ............................................................................................................... 266 



 6

10.6.4 Priorities for pollution rectification ......................................................................................... 266 
 

PART D: FUTURE DIRECTIONS FOR INDUSTRIAL POLLUTION MANAGEMENT 
IN VIETNAM .......................................................................................................... 269 
 

11 POLICY TOOLS AND CAPACITIES FOR INDUSTRIAL POLLUTION MANAGEMENT.....269 
11.1 INSTITUTIONAL CAPACITY FOR POLLUTION MANAGEMENT ................................................................ 270 

11.1.1 Institutional roles for more effective pollution management.................................................... 270 
11.1.2 Institutional capacity................................................................................................................ 271 

11.2 SETTING PRIORITIES FOR POLLUTION MANAGEMENT.......................................................................... 273 
11.3 MANAGEMENT RESPONSES TO POLLUTION......................................................................................... 274 
11.4 RESOURCE FOCUSED MANAGEMENT RESPONSES ................................................................................ 277 

11.4.1 Natural resource planning ....................................................................................................... 277 
11.4.2 Establishing environmental objectives ..................................................................................... 279 
11.4.3 Protection of areas with “Special Uses” ................................................................................. 280 

11.5 ACTIVITY FOCUSED MANAGEMENT RESPONSES.................................................................................. 280 
11.5.1 Environmental Assessment ....................................................................................................... 280 
11.5.2 Inventories of impacts and impacting activities ....................................................................... 280 
11.5.3 Licensing systems for resource use, degrading activities and pollution discharge.................. 281 
11.5.4 Best practice guidelines............................................................................................................ 284 
11.5.5 Economic instruments .............................................................................................................. 284 
11.5.6 Programs to promote cleaner production ................................................................................ 287 
11.5.7 Environmental management systems........................................................................................ 288 
11.5.8 Quality standards for pollution discharges .............................................................................. 288 
11.5.9 Monitoring and review ............................................................................................................. 289 

11.6 STRENGTHEN MONITORING AND ENFORCEMENT ................................................................................ 289 
11.6.1 Strengthened monitoring .......................................................................................................... 290 
11.6.2 Strengthened enforcement ........................................................................................................ 290 

ANNEX 11.1: ASSESSMENT OF DECREE 67 / CIRCULAR 125 ON WASTEWATER FEES ...................................... 292 
 

12 FIVE PRIORITY FIELDS FOR ACTION.................................................................................295 
12.1 INTRODUCTION .................................................................................................................................. 295 
12.2 THE MOST POLLUTING INDUSTRIES .................................................................................................... 296 
12.3 BARRIERS AND DIFFICULTIES DURING IMPLEMENTATION OF DECISION 64......................................... 296 
12.4 HAZARDOUS POLLUTANTS ................................................................................................................. 298 
12.5 CONTAMINATED SITES ....................................................................................................................... 300 
12.6 INDUSTRIAL PARKS ............................................................................................................................ 301 
12.7 HANDICRAFT VILLAGES..................................................................................................................... 303 

12.7.1 Background .............................................................................................................................. 303 
12.7.2 Environmental impacts from craft villages............................................................................... 303 
12.7.3 Pollution caused by craft villages ............................................................................................ 305 
12.7.4 Policy and regulatory framework............................................................................................. 307 
12.7.5 Policy Directions...................................................................................................................... 309 
12.7.6 Tools for pollution management in craft villages..................................................................... 310 
12.7.7 Key pollution management challenges for craft villages.......................................................... 312 

12.8 CONCLUSIONS.................................................................................................................................... 313 
 

13 A NATIONAL INDUSTRIAL POLLUTION MANAGEMENT PLAN.......................................315 
13.1 DIRECTIONS FOR CHANGE .................................................................................................................. 315 
13.2 POLLUTION ESTIMATION AND PRIORITY SETTING METHODS............................................................... 315 

13.2.1 The Industry Pollution Projection System (IPPS) method and ranking tools........................... 315 
13.2.2 The GSO industry survey and database ................................................................................... 316 
13.2.3 Tracking and linking public expenditures with priorities......................................................... 317 

13.3 THE MANAGEMENT RESPONSE TO INDUSTRIAL POLLUTION ................................................................ 318 



 7

13.3.1 Highest priority pollutants ....................................................................................................... 318 
13.3.2 Highest priority industry sectors .............................................................................................. 320 
13.3.3 Highest priority geographic areas ........................................................................................... 322 
13.3.4 Contaminated sites ................................................................................................................... 324 
13.3.5 Industrial parks ........................................................................................................................ 324 
13.3.6 Craft villages ............................................................................................................................ 324 

13.4 STRENGTHENING INSTITUTIONAL ARRANGEMENTS............................................................................ 325 
13.4.1 MONRE and its decentralized units ......................................................................................... 325 
13.4.2 Government industry managers ............................................................................................... 328 

13.5 ADOPTION OF IPM TOOLS .................................................................................................................. 330 
13.6 CONCLUSION ..................................................................................................................................... 334 

REFERENCES....................................................................................................................................336 



 8

Preface 
 
This study of pollution from Vietnam’s manufacturing sector was undertaken as part of The 
World Bank’s commitment to conduct Country Environmental Analyses on a regular basis to 
help governments, the Bank, and other development partners address the environmental 
challenges of development.  Following discussions with MONRE and MOI, it was determined 
that this Country Environmental Analysis would best contribute to Vietnam’s environment 
protection agenda by: (1) establishing a systematic framework for setting pollution 
management priorities and for monitoring and reporting on pollution in the manufacturing 
sector nationwide;  and (2) identifying the policy, institutional and procedural innovations 
needed for effective industrial pollution management (IPM). 

Pollution study rationale 
The rationale for this focus is as follows. Over the period 1990 – 2005, industrial production 
in Vietnam grew more than 10% annually.  Industry’s share of GDP increased from 25% to 
41% over that period. The overall objective of the Socio-Economic Development Plan 2006-
2010 is to consolidate the industrialization of the country with a sustained annual growth of 
the manufacturing sector of 15%.    

In general, industrial enterprises in Vietnam have a poor environmental record. Many use old 
equipment, which is less efficient and more polluting. Many are without systems to control 
and treat wastewater and air emissions, and are located in urban and near-urban areas.  
Although, over the past ten years, the Government has introduced tools and policies for 
pollution prevention and control (such as fees on wastewater through Decision 67/2003/ND-
CP and reducing pollution through Prime Minister Decision 64/2003/QD-TTg), their 
implementation is slow and additional tools and remedies for pollution prevention and 
cleanup are needed.  

The study describes trends in industrial expansion and related environmental impacts, 
identifies emerging pollution management needs of the manufacturing sub-sectors, and 
assesses the relevance and suitability of environmental standards and regulations and 
market-based instruments being promoted or developed by Government.  It examines the 
environmental challenges of manufacturing industries, the current and planned use of 
management tools and standards such as ISO 14000 and their ability to provide 
opportunities to increase competitiveness, but also create barriers to trade in the context of 
the ongoing Vietnam trade liberalization.  Existing policy coordination (and coherence) on 
environment and growth is reviewed, as is the availability and access to relevant 
environmental information for the business community to enhance its competitiveness and 
performance.  The Government’s ability to raise awareness on environment issues, support 
and facilitate the making and implementation of environmentally-sound economic decisions 
is also an important focus. 
 
The study report gives special attention to policy and institutional development. While the 
policy and institutional framework for environmental management is improving, the capacity 
to achieve ecologically sustainable outcomes remains low. The study examines the 
development of environmental policies overall, including issues relating to decentralization 
where the Government is transferring many of its public sector management functions to 
Provincial departments.  
 
The Amended Law on Environmental Protection seeks to improve the policies, tools and 
incentives for environmental protection in terms of: (i) clarifying line ministry responsibilities 
for environmental protection; (ii) decentralising responsibilities to local and regional levels, 
and enhancing coordination functions across sectors, and with provincial counterparts; and 
(iii) enabling new policy tools and remedies for pollution prevention and cleanup, financial 
mechanisms for environmental protection, and initiatives for raising public awareness. Those 
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amendments were needed for Government to address in an adequate and timely manner 
the environmental challenges of its high paced economic growth and development. The 
study examines those themes as part of an assessment of policy and institutional 
development in industrial pollution management. 
 
The audience - Government and international partners  
 
The report has relevance to a wide audience, most notably to country policymakers, The 
World Bank, and other development partners.  These include government agencies such as 
the Ministries of Finance, Planning and Investment, Trade, Industry and Environment and 
Natural Resources.  In addition to helping strengthen the collaboration with other donors 
active in Vietnam, especially in the context of the East Asia and Pacific Region donors’ 
harmonization initiative, this study builds on the results and findings of ongoing programs of 
CIDA, DANIDA, SIDA and the ADB on pollution control and policy and institutional capacity 
development. The report serves as the basis for strengthening the dialogue on governance, 
and capacity building that MONRE and MOI are currently carrying out in collaboration with 
local governments, civil society and NGOs, and also the existing mechanisms that have 
helped develop such dialogue as the International Support Group on Natural Resources and 
Environment.  
 
CEA institutional arrangements 
 
A partnership was formed to carry out the study comprising the MOI, MONRE and The 
World Bank.  The focal points and Steering Committee members within each organization 
were MOI’s Department of Science and Technology, MONRE’s Department of Environment 
and The World Bank Vietnam’s environment program.  The Institute for Industry and 
Strategy (IPS) within MOI was the implementing organization to work with ICEM - the 
International Centre for Environmental Management in both the logistical and technical 
aspects of the project.   
 
A Technical Advisory Group of representatives of relevant industrial and environmental 
management organizations was the main mechanisms for technical participation and 
contributions to the project.  The Group involved the industry managers within government 
(MARD, MOI, MOC, MOT and MOFI) with MONRE, a range of industry environmental 
specialists and institutes and selected provincial representatives from the three economic 
growth triangles.  The Group of some 30 members met five times at key stages in the study 
to review analysis and findings and guide further work.  A wider network of industry and 
environmental experts were involved through workshops and other forms of communication.  
A final national workshop was held to launch the report and to define follow up activities in 
response to its recommendations.  The study ran just over one year from November 2005 to 
January 2007. 
 
The study approach 
 
The steps in the pollution study involved the ICEM team and its national partners in the 
application of various assessment and analytical methods.  It is useful to recognise the tools 
supporting the study as they provide a unified discipline and framework for analysis and a 
model for regular application as an important part of Vietnam’s response IPM.  The following 
methods or approaches were used in the study: 
 
Industry Pollution Projection System (IPPS): This model was the main tool for making the 
pollution estimates on the basis of production and employment patterns in manufacturing 
sub-sectors.  A description of the model is provided in Chapter 3. 
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Sector technical reports: Teams of sector experts linked to the Ministry of Agriculture and 
Rural Development, Ministry of Construction, Ministry of Fisheries, Ministry of Transport, 
Ministry of Industry and Ministry of Planning and Investment prepared reports on the industry 
sub-sectors managed by each line ministry covering (i) their current profile, (ii) past and 
future trends, (iii) present policy, legal, institutional and procedural arrangements for their 
management by the concerned ministry and its local government counterparts, and (iv) their 
environmental implications.  Also, sector experts from MONRE reported on the past and 
present policy, legal, institutional and procedural arrangements for pollution management at 
national level and by the ministry and its local government counterparts.  Finally, the 
Vietnam Clean Production Centre prepared a background report on (i) the nature and extent 
of adoption of clean production technologies in Vietnam; (ii) the impact of clean production 
technologies on pollution discharge and natural resource use for those industrial facilities 
that have adopted this approach; (iii) the potential market for clean production technologies 
in Vietnam, and the regulatory framework necessary to stimulate this market. 
 
National monitoring network database geographic analysis: The MONRE State of 
Environment Reporting process and the linked inputs from the national monitoring network 
provide an important source of reports, data and analysis on geographic hotspots and 
pollution loads which the study team used in its analysis of pollution performance.  The 
network has been operating for ten years.  Network members such as CETTIA have 
prepared some of the seminal reports on the pollution situation in Vietnam and these were 
made available to the study team. 
 
Policy and institutional gap analysis:  Over the past decade, the Government has built an 
impressive framework of policies, institutions and regulations for pollution control.  The team 
conducted a systemic gap analysis of the Government’s response to pollution control needs.  
It includes an assessment and recommendations on how environmental and economic 
objectives can be better met through various adjustments in policies, institutional 
arrangements, technologies, the location and sequencing of development, the industrial mix, 
in addition to mitigation methods.  The new information on pollution and environmental 
implications of anticipated and planned patterns of industrial growth allowed the study to 
revisit the Government’s industry sector strategies and priorities 
 
Environmental assessment: Once the pollution estimates were generated through the 
IPPS, a rapid assessment of their environmental impact was conducted for natural, social 
and economic systems.  The assessments drew from international experience, GIS analysis 
of areas with high pollution loads and anecdotal information reported by DONREs and the 
national monitoring network. 
 
Pollution case studies: The broad assessments were given greater depth and colour by a 
series of “stories” in boxes throughout the report describing specific experiences and cases.   
 
Definition of sector and geographic focus 
 
Early in the study, it was decided that a national analysis required a more balanced 
assessment with assessments and case information from all three economic focal regions.  
This adjustment gave a better coverage of the different patterns and situations of industrial 
development in the country.  The study was undertaken at five levels: 
 
1. National – economy, industry sector, environment status; 
2. Manufacturing sub-sectors – only the most important sub-sectors from an economic and 

pollution viewpoint were assessed in detail; 
3. Three economic development triangles – broad profiles were developed for each triangle 

and pollution estimates and EIAs made for each; 
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4. Ten provinces with highest pollution load – were identified for more detailed analysis to 
commune and factory level; and 

5. Site specific – to gather “stories” and more detailed analysis, selected industrial zones 
and plants were assessed. 

 
Data sources 
 
Important progress was made during the inception phase in defining the kinds of information 
needed to conduct the CEA and the sources of that information.    
 
GSO industry census: The most significant source of economic data on industry was the 
Government Statistics Office annual Industrial Census since 2001.  This unique source of 
data has never been applied to environmental analysis.  The GSO Industry Department gave 
the team access to the census data for 2001-2003 and the 2004 census published in 2006.  
The census and issued relating to it are assessed in Chapter 3. 
 
Economic and environmental information: The study gathered economic information on 
industry from eight main sources: (1) the GSO industry census; (2) MOI, (3) MARD, (4) 
MOFI, (5) MOC; (6) MOT, (7) MPI and (8) individual provinces and industrial zones.   Apart 
from the GSO census, there is no consolidated or centralised data base.  It was necessary 
for the team to pursue information on various industry sub-sectors and geographic areas by 
working direct with the sectors and provinces concerned.  The information on industrial 
environmental performance came mainly from MONRE and DONRE State of Environment 
Reports and those of the national monitoring network and then to a greater or less extent 
from each of the industrial management line ministries which have anecdotal records.  
 
Immediate follow up to the study 
 
Each chapter of the report ends in conclusions and recommendations which are brought 
together in the final chapter as a framework for a national industrial pollution management 
plan.  They are summarized in the section following this preface.   The preface only 
emphasizes four of the immediate actions which need to be taken so that the momentum of 
a year long consultative process and the report’s suggestions for change and innovation are 
not lost.  
 
First, engage with industry managers on using the priority setting tools for IPM.  The 
study findings and priority setting methods need to be presented to authorities in charge of 
the areas/sectors of highest concern (as identified in the IPPS analysis).  The purpose is to 
introduce the prioritization framework and explore how it might complement their current 
roster of decision-making tools.  The advantages of using the tools need to be explained, 
how it can be adjusted to their own individual circumstances and how, in the future, it could 
be expanded beyond just industry to include household and agriculture modules – for an 
overall area-based approach to setting pollution priorities.   

 
Second, work with GSO on expanded tracking of industrial enterprises:  GSO and 
MONRE should be supporting in assessing the advantages and disadvantages of the current 
methods of surveying enterprises.  As the current system is mostly geared to tracking the 
flows of business income, which accrues at the head office, it would be a good opportunity 
for the authorities to reconsider surveying plant-level information at the source area.  One 
suggestion is to append a new module to the GSO business survey to track environmental 
characteristics of plants.  This would have the advantage of gauging many other aspects of 
industry’s impact on local conditions – for example income, employment and environmental 
considerations. 
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Third, improve the priority setting methods with real field data.  The industrial pollution 
projections model needs to be “filled in” through feedback from industry managers and the 
development of a plan to collect and integrate actual data into the estimates and analysis on 
an ongoing basis.  These activities all relate to integrating the tool into the work of the 
national monitoring network and current data collection and IPM decision making. 

 
Fourth, prepare pilot pollution profiles and management plans for high priority areas.  
This action would identify for high priority communes and geographic areas throughout the 
country the sectors and plants that need to change, the pollutants to be tackled first.  The 
pilot profiles would initiate a dialogue with the right authorities on alternative methods to be 
adopted to manage the pollution problems within the existing regulatory and institutional 
framework and to prepare pilot pollution management plans. 
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Acronyms and Abbreviations 
ACC Aquaculture Certification Council 
ADB Asian Development Bank 
ALEP Amended Law on Environmental Protection (2005) 
ASEAN Association of South East Asian Nations 
BAP Best Aquaculture Practices 
CEA Country Environmental Analysis 
CEFR Central Economic Focal Region 
CIDA Canada International Development Agency 
CIEM Central Institute for Economic Management 
CP Cleaner Production  
CPRGS Comprehensive Poverty Reduction and Growth Strategy 
DANIDA Danish International Development Agency 
DOE Department of Environment 
DONRE Department of Natural Resource and Environment 
DOST Department of Science and Technology 
EIA Environmental Impact Assessment 
EFR Economic Focal Region 
EMS Environmental Management System 
EPA Environmental Protection Activities 
EPE Environmental Protection Expenditures 
EPZ Export Processing Zones 
FDI Foreign Direct Investment 
GAA Global Aquaculture Alliance 
GC General Corporations 
GDP Gross Domestic Product 
GIS Geographic Information System 
GSO General Statistics Office 
IEMB Industrial Estate Management Board 
ICEM International Centre for Environmental Management 
ICZM Integrated Coastal Zone Management 
IPM Industrial Pollution Management 
IPPS Industrial Pollution Projections System 
IPS Institute for Industry Policy and Strategy, MOI 
ISO International Standard Organization 
JBIC Japanese Bank for International Cooperation 
JSC Joint Stock Company 
LEP Law on Environmental Protection (1993) 
LL Law on Land (2003) 
LMR Law on Mineral Resources (2005) 
LWRM Law on Water Resources Management (1998) 
MARD Ministry of Agriculture and Rural Development 
MOC Ministry of Construction 
MOF Ministry of Finance 
MOFI Ministry of Fisheries 
MOI Ministry of Industry 
MONRE  Ministry of Natural Resources and Environment 
MOSTE Ministry of Science, Technology and Environment 
MOT Ministry of Transport 
MPI   Ministry of Planning and Investment 
NEA National Environment Agency 
NEFR Northern Economic Focal Region 
NGO Non-Governmental Organization 
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NRE 5YP Five Year Plan for Natural Resources and Environment, 2006-2010 
NRM Natural Resource Management 
NSEP National Strategy for Environmental Protection, 2001-2010 
ODA Overseas Development Assistance 
PAC Pollution Abatement and Control 
Politburo Political Bureau of the Communist Party of Vietnam 
NGO Non-Government Organisation 
PPC Provincial People's Committee 
SEA Strategic Environmental Assessment 
SEDP Five-Year Socio-Economic Development Plan, 2006-2010 
SEFR Southern Economic Focal Region 
SIDA Swedish International Development Agency 
SOE State Owned Enterprise 
SOER State of Environment Report 
TAG Technical Advisory Group 
TOR Terms of Reference 
USBTA United States-Vietnam Bilateral Trade Agreement 
VAT Value-added Tax 
VEPA Vietnam Environment Protection Agency 
VCEP Vietnam Canada Environment Project 
VNCPC Vietnam Cleaner Production Center 
VND Vietnamese Dong 
VNEPF Vietnam Environmental Protection Fund 
VSIC Vietnam Standard Industrial Classification 
WB The World Bank 
WTO World Trade Organization 
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Summary 
 
Economic and industry trends 
Vietnam’s economy doubled in size during the last decade, while its poverty rate was halved. 
Exports are growing by 20 percent per year, and foreign direct investment (FDI) increases by 
10 percent per year. Future rapid economic growth (an expected doubling of gross domestic 
product (GDP) in the next 10 years) and associated industrialization and urbanization, and 
huge public investments in infrastructure pose great pressures on the environmental 
sustainability of Vietnam’s development -  a total transformation in Vietnam’s natural 
systems is taking place. 

Vietnam is experiencing a concentration of its population and economic activity in a few 
geographical areas.  At the same time, there is a fundamental structural shift away from 
‘agricultural, forestry, and fisheries’ towards industry. This trend is expected to intensify with 
increasing integration into the global economy through Vietnam’s recent accession to the 
World Trade Organization (WTO).   There is also a steady shift of the government’s roles, 
responsibilities and functions away from being an ‘owner’ of the economy, towards being a 
facilitator and regulator. If sustained, this shift will have important implications for 
environmental management in the industrial sector.  
 
In 2006 industry made up 41.5% of GDP.  The food and beverage sector, wearing apparel, 
tanning and dressing of leather, wood and products of wood, fabricated metal products and 
furniture are the most economically significant industrial sectors, with 65% of all industrial 
employment, and 57% of all industrial firms in the country.  Most industrial activity is located 
in five provinces - Ho Chi Minh City, Binh Duong and Dong Nai in the South, and Hanoi and 
Hai Phong in the North – with 63.1% of all manufacturing employment and 54.7% of all 
industrial firms. Da Nang is the most important industrialized area in Central Vietnam albeit 
to a much smaller extent.  More than 80% of industrial activity is taking place within the 3 
Economic Focal Regions.  
 
Industrial estates are making a growing contribution to the economy. An additional 4,000 
new industrial facilities are expected to be located within existing industrial estates and 
estates under construction.  35% of all manufacturing enterprises will be located within 
industrial estates by 2010, most in Southern Vietnam.  Handicraft villages are expected to 
continue expanding rapidly as a mechanism to achieve rural industrialisation. Most craft 
villages are located in Northern Vietnam. 
 
Vietnam’s entry to the WTO will consolidate its path toward industrialization. The gradual 
removal of import control and duties, as well as export control and subsidies will lead to a 
steady re-allocation of resources (land, labor, and capital) towards those sectors which 
possess comparative advantages at the regional and international levels.  There may be 
abrupt changes that could have serious consequences at the local level such as the closure 
of industrial facilities which find themselves unable to compete. 
 
The study of pollution in the manufacturing sector 
 
This Analysis of Pollution from Manufacturing Sectors in Vietnam provides a systematic and 
comprehensive national assessment of pollution discharges by manufacturing sectors and 
sub-sectors by pollution types, sources and geographic areas.  It present a comprehensive 
assessment of the existing pollution policy and regulatory framework, and its effectiveness in 
addressing the priority industrial pollution challenges.  It identifies the main priorities for 
industrial pollution management in light of rapid urbanization, industrialization, and the 



 16

reforms in trade and state-owned enterprise. Finally, it makes recommendations which aim 
to improve results on the ground.  
 
The study confirms that industrial pollution is highly concentrated in certain areas of the 
country, and originates from a few manufacturing sub-sectors.  Environmental management 
effort focused on those areas and sub-sectors, would yield very significant pollution 
reduction benefits.  Yet, Vietnam’s environmental management authorities are not using 
methods to set priorities systematically for industrial pollution prevention and control.  
Consequently, effort and resources devoted to pollution control are not consistently allocated 
to achieve maximum impact.  The study and this report provide a tool kit to support pollution 
managers in setting systematic pollution control priorities.  
 
At the heart of the tool kit is the Industrial Pollution Projection System (IPPS).  It converts 
economic information into a comprehensive picture of pollution from manufacturing 
nationwide down to commune level using Vietnam’s most comprehensive industrial activity 
database from the General Statistics Office.  It complements existing anecdotal field data 
and adds new information in areas where data does not exist or is unreliable.  IPPS spans 
1,500 product categories, all operating technologies, and hundreds of pollutants. It can 
separately project air, water, and solid waste releases, and incorporates a range of risk 
factors for human and environmental toxicological effects.  It is the most comprehensive 
system of its kind in the world.  
 
Pollutants covered in the study are SO2, NO2, VOC, TSP and PM-10 to air (ie conventional 
air pollutants), BOD and TSS to water (ie conventional water pollutants), as well as 13 
metals and 246 chemicals to air, water and land.  It estimates releases (load) of each 
pollutant, by each industrial sector, and in each geographical area (i.e. who, what and 
where).  The study builds pollution indexes and rankings as priority setting tools.  A National 
Pollution Index combines separate indexes for air, land and water pollution.  Ranking of 
sectors and of geographic areas (e.g. provinces and communes) by pollution load and 
ranking of toxicity of pollutants lead to the definition of sharp priorities which require 
concerted management attention.   
 
Pollution study results 
 
Highest priority pollutants from manufacturing 
 
The study found that conventional air and water pollutants that should be immediate targets 
for greater control are PM10 and TSP which contribute 19% each to the total air pollution 
load and TSS which makes up 86% of the pollution releases to water.  Hazardous chemical 
and metal pollutants which should receive the highest priority are: 
 
(i) Chemicals and metals emitted to air.  Toluene, Ammonia, Methylene chloride, 

Carbon disulfide and Benzene. Lead, Mercury, Zinc and Chromium.   
(ii) Chemicals and metals discharged to water. In particular Sodium hydroxide, 

Ammonia, Hydrochloric acid and Nitric acid   
(iii) Chemicals and metals discharged to land. Sodium hydroxide, Aluminum oxide, 

Sulfuric acid and Phosphoric acid. 
 
Highest priority sectors by pollution load 
 
The top ten manufacturing sub-sectors releasing the highest pollution loads to the 
environment are listed below showing their overall ranking and index rankings for air, land 
and water.  Fertilizers and nitrogen compounds and the footwear industries are estimated to 
be the most serious polluters by load. 
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Sector (VSIC-4) Air
index

Land
index

Water 
index 

Overall 
index 

1. Fertilizers and nitrogen compounds 3 1 1 1 
2. Footwear 1 2 4 2 
3. Basic iron and steel 4 3 6 3 
4. Basic chemicals, except fertilizers and nitrogen 

compounds 
6 5 3 4 

5. Processing and preserving of fish and fish products 2 6 10 5 

6. Plastics products 7 7 5 6 
7. Pulp, paper and paperboard 5 10 2 7 
8. Casting of non-ferrous metals 8 4 7 8 
9. Other chemical products n.e.c. 9 9 8 9 
10. Forging, pressing, stamping and roll-forming of 

metal; powder metallurgy 
10 8 9 10 

 
In addition, using measures of relative toxic hazard (using LD50 and LC50 values), the 
analysis found that sub-sectors associated with highly toxic materials are: 
 
 ceramics, cement, metal fabrication, electrical equipment and “other manufacturing” 

sectors for air pollution;  
 food processing, textile, and fertilizer sectors for land releases; and 
 fertilizer, pesticide, paper and paperboard, plastics and leather sectors for water pollution. 

 
Industrial pollution can be largely mitigated by focusing management on those priority 
sectors 
 
Most polluted geographic locations 
 
Another key finding is that most pollution issues can be addressed by targeting relatively few 
geographical areas.  This important sectoral and geographic characteristic of pollution in 
Vietnam provides opportunities for cost-effective pollution management.  It means that the 
government may focus on one or several pollutants of greatest concern or on specific 
sectors and plants or on specific areas. The priorities indicate a short-list of districts and 
communes where to focus using an area-based approach to pollution regulation.  The trends 
indicate that there are relatively few sectors even within a small number of communes that 
could potentially be targeted to achieve dramatic pollution reduction goals. 
 
The pollution loads released to air, land and water were estimated for all 64 provinces in 
Vietnam, pollution indexes calculated and rankings made.  Then, for the top ten provinces, 
estimates were made down to commune and plant level. Ho Chi Minh City ranks first in 
terms of sources of industrial pollution.  
 
Top ten provinces 
Province Air 

Index 
Land 
Index

Water 
Index

National 
Pollution Index 

1  Ho Chi Minh City 1 1 1 1 

2  Hanoi 5 2 2 2 

3  Hai Phong 2 6 4 3 

4  Binh Duong 6 3 3 4 



 18

5  Dong Nai 4 4 5 5 

6  Thai Nguyen 3 5 7 6 

7  Phu Tho 7 7 6 7 

8  Da Nang 10 9 8 8 

9  Ba Ria Vung Tau 9 8 10 9 

10  Can Tho 8 10 9 10 

 
Cam Gia Commune in Thai Nguyen Provence comes out on top of the commune pollution 
ranking – but only 5 factories contribute most to the total pollution load in that commune.  
Interestingly, Hanoi does not have a commune in the national top 30.  To get a better sense 
of the situation nation wide, the top ten communes from Thua Thien Hue and Quang Nam 
Provinces (neighboring Danang) and Thang Hao were included in the ranking exercise.  This 
brought in more of the provinces from central Vietnam even though they are relatively low on 
national rankings of provinces.  It was found that Ba Dinh Commune in Thang Hao ranked 
second nationally and that two communes from Thua Thien Hue are on the top 30 list.  This 
suggests that, if the government wished to construct a truly national ranking of communes 
for the highest estimated pollution loads as a way of targeting pollution control effort, it would 
need to take in all 64 provinces.   
 
Top 10 Communes in Top 10 Provinces 
Province District/ 

Commune 
No. of
firms

Employ
ment

Air
index

Land
index

Water 
index 

Overall 
index 

Thai 
Nguyen 

Thai Nguyen/ 
Cam Gia 

5 10777 3 2 1 1 

Hai Phong Hong Bang/ 
Ha Ly 

13 5601 1 10 7 2 

Ho Chi 
Minh city 

1/ 
Nguyen Thai 
Binh 

29 8568 2 9 5 3 

Binh 
Duong 

Thuan An/ 
Di An 

160 62455 5 3 2 4 

Dong Nai Bien Hoa/ 
An Binh 

74 24720 4 4 4 5 

Phu Tho Lam Thao/ 
Lam Thao town 

3 4338 7 1 6 6 

Da Nang Linh Chieu/ 
Hoa Khanh 

47 16495 8 8 3 7 

Can Tho Binh Thuy/ 
Tra Noc 

29 8686 6 5 9 8 

Ba Ria 
Vung Tau 

Unspecified/ 
Phu My 

8 2727 9 6 8 9 

Hanoi Thanh Xuan/ 
Phuong Liet 

37 4926 10 7 10 10 

 
The extent to which pollution management plans can be finely targeted is illustrated in Duc – 
Giang Commune, Hanoi, where the basic chemicals sector which comprises only 3 firms and 
employs only 6% of the manufacturing workforce, contributes 82% of the total pollution 
releases.  The sector represents 69% of total air load, 93% of all land loadings and 77% of 
all water loadings.  The only other sector with a significant contribution is the veneer sheets 
and plywood sector with 18% of the water load. 
 
Study recommendations 
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The recommendations for Industrial Pollution Management (IPM) made in this report relate 
to (i) the methods for priority setting, (ii) the management responses to the pollution priorities 
(pollutants, sectors and areas), (iii) the strengthening of IPM policy and institutional 
frameworks, and (iv) the adoption of IPM tools.   
 
Priority setting methods 
 
The first set of suggestions are concerned with introducing a mechanism for keeping track of 
industrial pollution in Vietnam in a comprehensive and systematic way for management 
purposes.  The study tested methods for estimating pollution and ranking for priority setting 
which can be applied even in situations of information scarcity and uncertain reliability.  They 
proved to be valid and adaptable over time to accommodating real environmental rather than 
just economic data. 
 
There is much to be gained by Vietnam adopting the Industry Pollution Projection System 
(IPPS) for making regular pollution estimates, and the national pollution index and ranking 
systems developed in this study.  As one first step it will be useful to calibrate results from 
the IPPS approach with field data.    
 
It will also be desirable to use the GSO survey as an input to initial screening and priority 
setting and to increase coverage of the GSO industry survey.  It requires more details on 
location and attributes of plants and industrial estates and an expanded coverage of small 
scale industry.  It is especially important to improve the quality and quantity of environmental 
information covered by the GSO survey.  
 
Pollution priorities and management responses 
 
For the highest priority pollutants, it is necessary to identify the main sectors responsible, link 
discharges with ambient concentrations, apply least-cost solutions and apply cost-benefit 
analysis.  A national IPM program should target the most heavily polluting industry sectors.  
This would involve preparing pollution management plans for the problem sectors (including 
strategies for toxic substances reduction) and doing this through the sector associations to 
encourage a self-management approach.   
 
Decision 64/2003 (which aims to target industrial facilities causing the most serious pollution) 
is an evolving policy framework.  It was never based on a systematic assessment of pollution 
load, toxicity and impact. In particular, the criteria for designating an enterprise or area as 
most serious polluter are not well defined.  As the program moves forward, greater 
objectivity, consistency and guidance is required to distinguish those industrial facilities 
belonging to the list from those which do not.   The use of the IPPS approach linked with the 
ranking tools developed in this study could greatly enhance the effectiveness of Decision 
64/2003 and similar policies to address the most polluting industries in the years to come.  
The intent is to expand or amend Decision 64 so that the Government deploys a transparent 
decision support system (including IPPS plus some social/economic criteria) to 
routinely identify serious polluters from all industries and assign them to national, provincial 
and district commissions for resolution.  
 
A number of actions need to be taken in support of Decision 64 implementation. Plants that 
have adopted best practice should be used as the basis for demonstration and replication 
within a polluting sector.  Special environmental structural adjustment programs and subsidy 
schemes may be needed in special cases.  Innovative financing options are required for 
pollution control in the most seriously polluting industries.  Also, an advisory service would 
be valuable for all export oriented manufacturing sectors on international environmental 
requirements which might affect competitiveness and profits. 
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Special attention should be given to the highest priority geographic areas, especially river 
basins, contaminated sites, industrial parks and craft villages.  Pollution profiles and 
management plans for priority river basins and the most polluted provinces and communes 
within them are a starting point for integrated management.   
 
Contaminated sites are a special challenge.  A national register of sites is a necessary first 
step accompanied by the preparation of remediation plans for those which are of greatest 
concern to public health.  Industrial parks also require detailed pollution management plans.  
They will work only if the authority, capacity and status of pollution control within industrial 
parks is reviewed and clarified.  Craft villages are another growing source of problems.  
Three steps are needed to address them: (i) undertake a survey of the environmental 
conditions of craft villages and define priorities, (ii) prepare pollution management plans for 
the most seriously polluted villages, and (iii) establish a national fund to support 
implementation of the plans. 
 
Strengthening Institutional Arrangements 
 
MONRE and its decentralized units require special attention and a greater share of the 
national budget over the next ten years to meet the anticipated growth of serious IPM 
challenges.  The mandates of VEPA, DOE and DEIAA need to be reviewed in light of the 
new legislation and implementation experience.  The role of VEPA in particular should be 
redefined to focus on pollution prevention and control.  Overall, the significant staff 
imbalance between environment/natural resources and other fields within MONRE need to 
be addressed with strong backing from Government.  At local levels the number of 
environmental staff and the status of Environmental Divisions should be steadily increased.  
Those decentralized management units for IPM should be the focus of intensive capacity 
building effort.  At central level, MONRE’s capacity as catalyst and facilitator in promoting 
line ministry action to implement environmental policies should be strengthened.   

 
One critical innovation is the establishment of IPM implementation Commissions or Boards 
at national, provincial, district levels as required to implement a Decision 64-like IPM 
program nationwide. Commissions would recommend or authorize prosecutions to the 
Pollution Police. Peoples Committees would authorize the civil sanctions as they are now 
doing but based on compliance to permit/license conditions. 
 
This study provides recommendations and tools for priority setting (IPPS, toxicity, polluting 
sectors and locations) that would greatly assist these Commissions identify and implement 
programs for polluters of greatest concern on a systematic basis. IPM Commissions might 
also be a suitable model at District and Commune level to deal with the pollution issues of 
the handicraft villages and micro-industries of greatest concern. 
 
Underlying all those reforms is the need for tracking and linking public expenditures in terms 
of scale and focus with pollution priorities.  It will require a special a comprehensive tracking 
system for public expenditure on environmental protection and pollution control including 
special budget lines and reporting requirements as part of the SOER process.  The level of 
expenditure should be linked for closely to the need and to meeting priorities defined in 
environmental strategies and action plans.  It is evident that the 1% of the government 
budget going to environmental management is insufficient and that Vietnam is losing ground 
on the environmental quality and pollution control front. 
 
It is necessary to emphasize and repeat the importance of the existing Government policy to 
set up strong environmental units in the government industry managers.  This has not 
happened with commitment. Strong incentives are needed for the establishment of 
environmental departments in sectoral agencies to ensure that environmental protection 
standards are met.  Strong incentives are also essential to promote implementation of 
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existing environmental strategies and plans by line ministries.  Those incentive systems 
should be linked to a reporting on agency performance and annual budget allocation.  
Progress will require greater clarity in the environmental responsibilities and measures of all 
parties concerned in the equitisation process. 
 
Adoption of IPM tools 
 
The success of many of the policy and institutional innovations rests on the application of a 
mixed policy tools approach to IPM.  In particular enforcement and compliance must be 
strengthened by embedding IPM permit & license system into IPM administration with 
appropriate financial sanctions and incentives.  The permit & license system should make 
industry self reporting mandatory.   Every line ministry responsible for industry management 
should prepare and implement an environmental monitoring strategy.   
 
Stronger penalties will need to be applied to serious offenders.  The current compliance 
system is not providing strong disincentives to poor environmental performance because the 
sanctions are not adequately severe and they are not being enforced. This also applies in 
situations where pollution fees are implemented (e.g. Decree 67/2003) as firms must 
understand that refusing to pay pollution fees can result in additional charges and fines and 
the application of administrative sanctions with severe financial implications such stop work 
orders and plant closures. The low effectiveness of existing IPM tools in creating incentives 
for pollution control results from a lack of resources and capacity and the absence of sharply 
focused priorities. The continued refinement and adoption of tools which help identify 
priorities is essential to progress across all IPM fronts.  
 
Stronger penalties will need to be accompanied by appropriate empowerment and 
institutional development of the environmental regulators. The institutional needs include 
expanding and clarifying DONRE (provincial, district, commune level) mandate and 
authority, and by increasing their budgets, organizational capacity, staff skills and 
knowledge, and by provision of suitable office and field equipment. 
 
One of the main messages to come from the analysis in this report relates to monitoring and 
enforcement - unless the monitoring and reporting on environmental performance of 
industrial facilities is considerably strengthened, and enforcement of pollution control policies 
significantly enhanced, the urgently needed progress in pollution control and abatement will 
be hard to achieve.  International experience and the response by enterprises in Vietnam 
over the past decade points to that conclusion.  
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1 Introduction 
 
In the past 15 years, Vietnam has achieved an average annual growth rate of 7.5 per cent in 
gross domestic product (GDP).  The industrial sector was the most significant driver of this 
economic expansion, with an annual growth rate of more than 10.5 per cent over the period 
2001-2005. Over the same period, agriculture, forestry, and fisheries grew at an annual 
average rate of less than 4 per cent. The National Socio-economic Development Plan 2006-
2010 (SEDP) calls for an annual GDP growth of 8 per cent to 2010, and an annual growth of 
10% for the industrial sector (measured in constant dollar terms).   
 
In line with its industrialization and modernization policies, Vietnam is thus experiencing a 
rapid and significant structural shift of its economy away from agriculture, forestry and 
fisheries towards industrialization: In 1986, industry and construction accounted for 26% of 
GDP. This share increased to 38% in 2006, and is expected to reach 44% by 2010. 
 
This economic growth has brought significant benefits to the people of Vietnam.  Income, 
education, life expectancy have all increased, and poverty substantially declined. Yet, as 
noted in the Resolution of the Political Bureau, No. 41-NQ/TW of 15 November 2004, natural 
resources have been severely depleted and environmental quality decreased. The Political 
Bureau observes: 
 
“There appears to be rapid environmental degradation to an alarming degree - … the soil 
has been eroded and degraded; the quality of water resources decreases; the air in cities 
and urban areas has been heavily polluted; the weight and the toxicity of wastes has 
increased; natural resources in many cases have been over extracted without planned 
utilization; the biodiversity is seriously endangered; environmental quality and sanitation and 
water supplies in many places have not been ensured. The increase of industry 
development, services, and urbanization; the population growth and a very high density of 
population; the unsolved problem of poverty in rural and mountainous areas; the natural 
disasters; and the negative trends of global climate have exerted serious impacts on the 
natural resources and environment, all of which present an acute challenge for 
environmental protection.” (Resolution of the Political Bureau, No. 41) 
 
The Government of Vietnam has raised the profile of environmental sustainability in its 
national and international dialogue. In 2003, the National Strategy for Environmental 
Protection (NSEP) was approved and the Ministry of Environment and Natural Resources 
(MONRE) created, separating the regulation of some natural resources from users. In 2004, 
environmental impact assessment (EIA) requirements for project approvals were 
strengthened and the National Strategy for Sustainable Development (Agenda 21) was 
adopted.  The following year, Vietnam’s National Assembly approved significant 
amendments to its Law on Environmental Protection to enable new policy tools and 
remedies for strategic environmental assessment, pollution prevention and cleanup, and 
adjustments to cover environmental management in the private sector. Finally and 
importantly, environment sustainability was included in Vietnam’s Comprehensive Poverty 
Reduction and Growth Strategy (CPRGS) and the accompanying Vietnam Development 
Goals, which together with other government strategies and action plans identify steps to 
address the environmental challenges inherent in rapid economic growth.  
 
These institutional and policy developments have been accompanied by significant 
increases in budget allocated to environmental protection activities.  The Vietnam 
Environment Fund has been set up with an initial budget allocation of 200 billion VND.  Also, 
the government has made a commitment to allocate 1% of the total state budget to 
environmental expenditures (Resolution of the Political Bureau, No. 41-NQ/TW).  
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While these policy, institutional, and budgetary developments represent important steps 
forward, a weak commitment to environmental protection by sectoral agencies, low 
environmental awareness of officials in local departments and the private sector, as well as 
capacity challenges at all levels have hampered the achievement of significant and 
measurable results.  Awareness of the possible negative environmental impacts resulting 
from rapid economic growth and industrialization, and the mechanisms for holding 
government agencies and the private sector accountable for their performance is weak.  
 
Underlying those challenges is a general failure to identify a limited number of concise and 
sharply focused priorities for action supported by allocation of the financial, technical, and 
human resources necessary to tackle them. In addition, while the existing set of 
environmental regulations, standards and requirements is by now comprehensive, there 
remains a serious lack of resources and capacity devoted to their implementation. Limited 
monitoring and enforcement resources and the absence of sharply focused pollution control 
priorities have failed to create the necessary incentives for industrial facilities to prevent and 
control their pollution.  
 
This Analysis of Pollution from Manufacturing Sectors in Vietnam aims to:  
  

(i) Provide a systematic and comprehensive national assessment of manufacturing 
pollution types, sources and geographic areas 

 
(ii) present a comprehensive assessment of the existing pollution policy and 

regulatory framework, and its effectiveness in addressing the priority industrial 
pollution challenges;  

 
(iii) identify the main priorities for industrial pollution management in light of rapid 

urbanization, industrialization, and reforms in trade and state-owned enterprise; 
and 

 
(iv) provide recommendations which aim to improve results on the ground in 

industrial pollution management.  
  
Part A of the study report describes Vietnam’s industrial sector and assesses the 
opportunities and challenges arising from the nation’s increasing integration in the regional 
and world economy.  
 
Part B provides a detailed quantitative assessment and profile of pollution from the 
manufacturing sector in the country. Part B fills a information and analysis gap in Vietnam 
pertaining to the types, sources and location of industrial pollution.  It identifies the main 
industrial sectors contributing to water, air and land pollution nationally, for each of the three 
focal economic regions (Northern, Central, and Southern), for each province within these 
regions and for each commune within those provinces facing the most significant pollution 
challenges. Using the results of this quantitative assessment, a pollution index is constructed 
which aims to rank pollution types (based on pollution load and toxicity), industrial sectors 
(from most serious pollution source to least), and provinces (from most polluted to least).  
This original analysis is a critical and systematic step towards defining priorities for industrial 
pollution management country wide and establishes tools for on-going priority setting. 
 
Part C addresses institutional and policy responses to pollution. It examines current 
institutional and policy arrangements in each of the ministries which are either environmental 
regulators, industrial managers and, in some cases, industry owners.  It sets out the 
achievements and obstacles to effective pollution management within the respective sectors 
and defines directions for change and innovation.  A summary analysis of priorities and 
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recommendations are presented in Part D in addition to identifying potential roles for the 
development partners.  
 
The assessment, analysis and recommendations presented in this report define priority 
areas of intervention to control and reduce the adverse impacts of pollution associated with 
the past, present, and continuing rapid industrialization of Vietnam.  
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PART A SETTING THE STAGE: ECONOMY AND 
INDUSTRY IN VIETNAM 

 
Part A of the report provides the background to understanding the pollution challenges 
associated with rapid industrialization of the country. In particular, Part A describes the 
nature and structure of Vietnam’s industrial sector, both as it stands and is expected to 
develop. This analysis sets the stage for the detailed profile of industrial pollution presented 
in Part B.  
 
 

2 Population, economy and industry - status and 
projections 

 
In this chapter the status and expected developments of Vietnam’s population, economy, 
and industry are reviewed.  Most of Vietnam’s industrial growth is taking place in the three 
special economic focal regions - North, Central, and South – so the population, economic, 
and industrial characteristics of these regions are given special attention. 
 

2.1 National overview 

2.1.1 Population 
 
Vietnam’s population increased from 49 million in 1976 to 82 million people in 2004.1 The 
national population is expected to stabilize at approximately 115 million by mid-21st century 
as a result of an active and generally successful population and family planning strategy.  
The Red River Delta, the Mekong River Delta and the Southeast Region are each 
significantly more populated than any other of the eight economic regions of Vietnam (Table 
2.1): together these three economic regions have close to 60% of Vietnam’s population. In 
particular, two cities – Ho Chi Minh City with 5.7 million people and Hanoi with 3.1 million 
people – account for more than 10% of the population.  
 
Table 2.1: Population characteristics of Vietnam’s economic-geographical regions 
Region Provinces within the region Population in 2004 
Northeast 
Mountains 

Hoa Binh, Lai Chau, Son La • 2.084 million; 
• 12.2 % urban. 

Northwest 
Mountains 

Bac Giang, Bac Kan, Bac Ninh, Cao Bang, Ha 
Giang, Lang Son, Lao Cai, Phu Tho, Quang Ninh, 
Thai Nguyen, Tuyen Quang, Vinh Phuc, Yen Bai  

• 11.378 million; 
• 17.6% urban. 

Red River 
Delta 

Ha Nam, Hanoi, Ha Tay,  Hai Duong, Hai Phong, 
Hung Yen,  Nam Dinh, Ninh Binh, Thai Binh 

• 15.694 million; 
• 25.1% urban; 
• Highest population density (870  
     persons per  sq.km). 

Northern 
Central 

Ha Tinh, Nghe An, Quang Binh, Quang Tri, Thanh 
Hoa, Thua Thien Hue 

• 10.506 million; 
• 13.6% urban. 

Southern 
Central 

Binh Dinh, Da Nang, Khanh Hoa, Phu Yen, 
Quang Ngai, Quang Nam  

• 6.674 million; 
• 30.6% urban. 

Central 
Highlands 

Dac Lac, Gia Lai, Kon Tum, Lam Dong • 3.120 million; 
• 25.4% urban. 

                                                 
1 GSO, Statistical Yearbook, 2004.  
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Southeast  Ba Ria Vung Tau, Binh Duong, Binh Phuoc, Binh 
Thuan, Dong Nai, Ho Chi Minh City, Lam Dong, 
Ninh Thuan, Tai Ninh 

• 14.331 million; 
• 52.6% urban; 
• Highest urbanization rate. 

Mekong 
Delta 

An Giang, Bac Lieu, Ben Tre, Ca Mau, Can Tho, 
Dong Thap, Kien Giang, Long An, Soc Trang, 
Tien Giang, Tra Vinh, Vinh Long 

• 16.566 million; 
• 20.2% urban. 

Total  • 80.353 million; 
• 26.6% urban. 

 
 
Population density in Vietnam is the highest in the Red River Delta at 870 persons per sq.km 
and in the Southeast Region (Figure 2.1).   
 
Insert Figure 2.1: Population density in Vietnam 
 
While population is relatively uniformly distributed in the Red River Delta (Figure 2.2a), in the 
south of the country it is significantly concentrated in and around Ho Chi Minh City (Figure 
2.2b). In Central Vietnam, high population density is found mainly along the coastal fringe 
(Figure 2.2c). 
 
 
Insert Figure 2.2a: Population density in Red River Delta 
 
Insert Figure 2.2b: Population density in Southeast Region 
 
Insert Figure 2.2c: Population density in Central Vietnam 
 
 
Urbanization has progressed very rapidly. The percentage of urban population increased 
from around 15% in the late 1960’s to 20% in the early 1990’s and was 27% of national 
population in 2004.   By 2010, one third of the population (ie approximately 30 million 
people) is expected to live in urban areas (GSO, 2001). The Southeast Region has the 
highest urbanization rate at 52.6%, well above the national average.  
 
Two important characteristics of population trends are especially significant to this analysis 
of industrial pollution. First, Vietnam’s population is concentrated in a few regions – within 
the Red River Delta, the Southeast Region, and the Red River Delta. Second, urbanization 
is increasing rapidly.  As will be shown in Section II.3, these developments are accompanied 
by a significant concentration of industrial activity. People are attracted by and in turn attract 
industrial development ensuring that population and industrial pollution are increasingly 
concentrated in the same geographic areas. 
 

2.1.2 Economy 
 
Economic growth and structural shift 
 
The process of economic policy reform (doi moi) began in 1986 and is a continuing central 
feature of the national economy (Box 2.1).  
 
Box 2.1: Vietnam Economic Policy Reform 
1979 Business autonomy is granted to state owned enterprises (SOEs).     
1981 Production activities are shifted from cooperatives to farming households, and the right to 

trade agricultural products and inputs is granted to farming households.  
1981- Numerous reforms of price, salary and product distribution systems aim to reduce the 
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85 extent of state management and strengthen the role of market.    
1986 The VI Congress of Vietnam Communist Party adopts economic policy reform (doi moi). 
1987 Promulgation of the Foreign Investment Law, opening of the economy; Promulgation of the 

Land Law, affirming the land use right of farming households.   
1988 Reform of banking system; Resolution 10 of Vietnam Communist Party granting business 

autonomy to farming households.    
1989 Elimination of the two price system; Elimination of many export quotas; Financial tightening 

of SOEs.   
1990 Adoption of the Company Law and Private Enterprise Law, creating legal ground for 

operation to the private sector.   
1991 Private enterprises are allowed to directly export and import.   
1992 Pilot equitization of SOEs.   
1993 Promulgation of the Law on Enterprise Bankruptcy and the Law on Environment.   
1994 Elimination of export license for all commodities, excluding rice, wood and crude oil; 

Promulgation of the Labor Code; Establishment of state general corporations.   
1995 Promulgation of the State Owned Enterprise Law; Vietnam joins ASEAN and AFTA. 
1997 Elimination of all barriers for domestic rice trade; Private sector is allowed to export rice.   
1998 Non-tariff and exchange control measures are introduced to regulate import, and protect 

domestic production during the Asian financial crisis.   
1999 Adoption of the Enterprise Law; Implementation of VAT; Decree on free export and import 

right is issued 
2000 Adoption of the Vietnam - United States Trade Agreement.   
2001 Adoption of the program for arranging, renovating, developing and improving the efficiency 

of SOEs in the period 2001-05. 
Source: Government of Vietnam, Agenda 21. 
 
Vietnam’s economy has expanded rapidly and without pause for over 20 years.  In the 
1990s, GDP’s grew at an average annual rate of 7.5%, and reached 8.43% in 2005.  
However and perhaps more important, different sectors of the economy have experienced 
significantly different growth rates.  Between 1991 and 2000, the annual growth rate of the 
‘agriculture, forestry and fishery’ sector was 4.2%. Over the same period, ‘industry and 
construction’ grew at an average annual rate of 11.3%, and the ‘services’ sector grew at a 
rate of 7.2% (GSO, 2001). Over the period 2001-2005, ‘industry and construction’ continued 
to grow faster than the ‘services’ and the ‘agriculture, forestry and fisheries’ sectors - with the 
latter contributing less than 10% to Vietnam’s overall economic growth in 2005 (Table 2.2).  
 
Table 2.2: GDP growth rate and contribution by sector, 2001-2005 
 2001 2002 2003 2004 2005 
Growth rate (%)      
GDP 6.89 7.08 7.34 7.79 8.43 
Agriculture, forestry and fisheries 2.98 4.17 3.62 4.36 4.04 
Industry and construction 10.39 9.48 10.48 10.22 10.65 
Services 6.1 6.54 6.45 7.26 8.48 
      
Contribution to GDP growth rate (%)      
Agriculture, forestry and fisheries 10.07 13.2 10.77 11.8 9.78 
Industry and construction 53.39 48.95 53.37 50.48 49.71 
Services 36.54 37.85 35.86 37.72 40.51 
Source: Adapted from: CIEM, Vietnam’s Economy in 2005. 
 
Along with growth, Vietnam’s economy has experienced an important structural shift.   In the 
ten years from 1995 to 2005, ‘agriculture, forestry and fisheries’ saw its relative contribution 
to the economy fall from 27.2% to 20.5%.  The contribution of ‘Industry and construction’ on 
the other hand, increased from 28.8% to 41% over the same period.  
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Table 2.3: Change in economic structure: Percentage share of the total economy and 
labor structures 
Indicators 1995 2000 2005 

1. Economic structure    
        
Agriculture, forestry and fisheries 27.2 24.5 20.5 
Industry, construction 28.8 36.7 41.0 
Services 44.0 38.8 38.5 
    
2. Labor structure    
        
Agriculture, forestry and fisheries 71.1 68.2 57.0 
Industry, construction 11.4 12.1 18.0 
Services 17.5 19.7 25.0 
Source: SEDP, 2006-2010. 
 
This structural shift in the economy has been accompanied by significant changes in the 
structure of labor. While the ‘agriculture, forestry and fisheries’ sector continues to employ 
the largest share of the labor force (24.9 million of 43.6 million workers in 2005), its 
proportion of workers has fallen from 71.1% in 1995 to 57% in 2005; the proportion of 
workers in ‘industry and construction’ increased from 11.4% to nearly 18%, and the 
proportion of workers in trade and services increased from 17.5% to 25%.2  
 
While all economic regions have experienced similar trends, this structural shift away from 
‘agriculture, forestry and fisheries’ towards ‘industry and construction’ is particularly 
significant in the Red River Delta, the Southeast Region (including Ho Chi Minh City),  and 
the Mekong River Delta (Table 2.4). ‘Industry and construction’ now accounts for 
approximately 60% of the Southeast Region’s economic activity.  
 
Table 2.4: From agriculture to industry: Changes in % contribution to regional 
economy 
Region Agriculture, forestry and 

fisheries 
Industry and 
construction 

 1995 2005 1995 2005 
Red River Delta 30.7 20.1 26.6 36.0 
Southeast Region 10.8 6.2 44.3 59.3 
Mekong River Delta 62.1 50.9 14.1 19.8 
Source: Adapted from SEDP, 2006-2010. 
 
Economic growth and ownership structure 
 
Between 2001 and 2005, some 3,183 SOEs were restructured, including 2,056 equitized 
(and 181 liquidated or declared bankrupt).3 With the notable exception of Hanoi and Ho Chi 
Minh City, almost all provinces and localities have fulfilled their equitization plan. However, 
despite continuous efforts to reform state-owned enterprises, the state sector continues to 
play an important economic role, contributing to approximately 40% of Vietnam’s GDP 
(Table 2.5).  
 
Table 2.5: Sectoral contribution to GDP: Percentage share of the total economy 

                                                 
2 CIEM (2006), Vietnam’s Economy in 2005. 
3 Report of the Central Economic Committee on “The Implementation of the Central Party’s 
Resolution No.3 and the Central Committee’s Resolution No. 9 of the IX Term on SOE Restructuring, 
Renovation and Effectiveness Improvement”.  
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 1995 2000 2005 

State sector 40.2 38.5 38.0 
Non-state sector1 53.5 48.2 47.0 
Foreign invested sector 6.3 13.3 15.0 
Source: SEDP, 2006-2010. 
1 The ‘non-state sector’ includes domestic private enterprises, co-operatives, as well as household 
and individual enterprises. 
 
Indeed, the process of reforming state-owned enterprises remains difficult and has not 
proceeded as speedily as expected (Box 2.2). Most equitization has involved small scale 
enterprises (with capital less than VND 5 billion). Only a small number of large enterprises 
have been equitized. Equitization, renovation, and modernization has been especially 
difficult for line ministries (e.g. Ministry of Industry, the Ministry of Construction, and the 
Ministry of Agriculture and Rural Development) with a significant number of SOEs in large 
general corporations (GC). This is of importance since it will be shown in Part B that these 
line ministries are owners and managers of industries which are among the most polluting in 
the country.  Many of the most polluting enterprises are both owned and regulated by 
government. 
 
Box 2.2: Reform of state-owned enterprises: Slower than expected 
 
Changes, lack of experience and knowledge hamper SOE reform 
 
There are a lot of reasons for [the slower than planned pace of SOE reform]. For example, the 
institution and its legal documents have been changing continuously; experience and knowledge on 
SOE reform is still lacking. But at this time, the slow issuance of a document to replace Decree 
41/2002/ND-CP on regulations for workers on redundancy is one of the main reasons for the slow 
pace of SOE equitization during the first quarter of this year. SOEs are waiting for the next 
government decision on issues such as how to deal with workers who are made redundant when their 
businesses are equitized.  
 
(Vice Director of the National Steering Committee for Enterprise Reform and Development) 
Vietnam News (May 20, 2006) 
 
In 2005, private enterprises, including households and individual enterprises, generated 40% 
of the country’s GDP. Private enterprises, 96% of which are small and medium, have 
generated about 26% of GDP, 31% of industrial productivity value, 78% of the total retail 
sales, and created 49% of non-agricultural jobs in rural areas. Over the period 2001 to 2005, 
approximately 170,000 enterprises of all sizes were registered with a total capital of 305,000 
billion VND. In 2005 alone, it is estimated that 45,000 new enterprises were established with 
a total capital of over 110,000 billion VND.  
 
In 2005, foreign direct investment (FDI) accounted for 15% of GDP, a significant increase 
from 6.3% in 2001. Taiwan, the Republic of Korea, Japan, Singapore, China, and Hong 
Kong are the most significant foreign investors (in terms of number of projects) accounting 
for 70% of all FDI projects in Vietnam, and 62% of all FDI capital investment. To date, 68% 
of all FDI projects (4,290 projects out of 6,341) have been in the ‘industry and construction’ 
sector.  
 
This significant growth of FDI has been accompanied by an increasing openness of 
Vietnam’s economy.  The value of exports increased at an annual rate of 16.2% over the 
period 2001-2005, made up of goods mainly from light and small-scale industry and the 
agriculture, forestry and fisheries sector (40.2% and 27% respectively). In 2005, 50% of 
exports were directed to the United States of America, various countries of the European 
Union and Japan.   
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2.2 Economic Focal Regions 

2.2.1 Overview 
 
In 1997 the Government of Vietnam established 3 Economic Focal Regions (EFR) to foster 
balanced economic growth and promote the comparative advantages of different geographic 
areas.  The regions are the Northern EFR (NEFR), Central EFR (CEFR), and Southern EFR 
(SEFR) (Figure 2.3).  
 
Insert Figure 2.3:  Economic Focal Regions 
 
Initially, the regions included five provinces in the North and four provinces and cities in each 
of the CEFR and SEFR.4 In 2004, the Government increased the number of provinces 
included in the EFRs from 13 to 20 (Table 2.6).5  
 
Table 2.6: Provinces and cities in the 3 Economic Focal Regions 
Economic focal regions Provinces  and cities in 

1997 
Additional provinces and  cities in 
2004 

Northern Hanoi 
Hung Yen 
Hai Phong 
Quang Ninh 
Hai Duong 

Ha Tay 
Bac Ninh 
Vinh Phuc 

Central Thua Thien Hue 
Da Nang 
Quang Nam 
Quang Ngai 

Binh Dinh 

Southern Ho Chi Minh City 
Binh Duong 
Ba Ria – Vung Tau 
Dong Nai 

Tay Ninh 
Binh Phuoc 
Long An 

 
While the 20 provinces (out of 64 nationwide) represent only 22.3% of Vietnam’s land area, 
they include around 41.6% of its population (Table 2.7).  The NEFR occupies only 4.6% of 
Vietnam’s land area but includes 16.3% of its population. These 3 EFRs play a crucial role in 
Vietnam’s economy.  In 2004, the 3 EFRs accounted for 63.5% of total GDP and 
approximately 86% of total Vietnamese exports. The SEFR alone contributes over 40% to 
Vietnam’s GDP and 70% of total exports.  
 
Given the significance of the EFRs to the concentration of industry and of pollution, they are 
a focus of this report. However, some important geographical sources of pollution do fall 
outside the EFRs. Where appropriate, these will be discussed and examined in Part B.  In 
the sub-sections to follow, additional details are provided on each EFR including their 
industrial profile (section II.3).  

                                                 
4 The primary regulatory framework for the three EFRs was the adoption of Decision 
No.747/1997/QD-TTg (dated September 11, 1997) for the NEFR; Decision 1018/1997/QD-TTg (dated 
September 29, 1997) for the CEFR; and Decision No.747/1997/QD-TTg (dated September 11, 1997) 
for the SEFR. 
5 These decisions are: Decision No.145/2004/QD-TTg (dated August 13, 2004), Decision No. 
148/2004/QD-TTg; and Decision No.146/2004/QD-TTg. Each of these Decisions establishes “major 
directions for socio-economic development to 2010, and the vision to 2020” for the NEFR, CEFR, and 
SEFR respectively.  
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Table 2.7: EFR: Characteristics and indicators of development (2004) 

Economic focal regions Indicators Total 
country Total EFR Northern Central Southern 

Area      
km2 329,314 73,582 15,289 27,879 30,412 
% of country  22.3 4.6 8.5 9.2 
Population      
Number (‘000) 82,032 34,103 13,381 6,141 14,581 
% of country  41.6 16.3 7.5 17.8 
Rate of urbanization 
(%) 

26.3 37.8 30.8 28.9 48.1 

GDP      
Billion VND 713,071 452,729 130,203 36,099 286,425 
% of country  63.5 18.3 5.1 40.2 
Growth (%) 7.5 11.8 12.1 12.3 11.6 
Per capita (million 
VND) 

8.7 13.3 9,7 5.9 19.6 

GDP structure      
     Agriculture (%) 21.8 11.3 13.8 26.7 8.3 
     Industry 40.1 50.9 41.0 34.3 57.5 
     Services 38.1 37.8 45.2 39.0 34.2 
Total export      
Million VND 28,844 24,779 3,950 733 20,096 
% of country  85.9 13.7 2.5 69.7 
Investment      
Million VND 275,000 158,551 61,391 14,539 82,621 
% of country 100 57.7 22.3 5.3 30.0 
Source: Ministry of Planning and Investment, The EGFRs Standing Coordination office, 2004. 
 
 

2.2.2 The Northern Economic Focal Region 
 
The NEFR is at the crossroad of a network of railways, airways and marine infrastructure 
facilitating the transport of goods, services and people to and from Southern China, Lao 
PDR and Thailand.  In particular, the NEFR contains 98% of the total volume of coal 
deposits in the country.  
 
During 1996 to 2002, the NEFR benefited from an average annual economic growth rate of 
8.8%. In particular, industry grew at an annual rate of approximately 15% (Table 2.8a).  As a 
result, over a short period of time, the ’industry and construction’ sector increased its 
contribution from 30.5% to 41.6% of the total value of production in the region. The NEFR 
now accounts for approximately 19% of total national GDP.  FDI to industrial production 
increased significantly in the NEFR from 34% in 2000 to 40% in 2003 (Table 2.8b).  
 
Table 2.8a: NEFR: Selected economic indicators (2000 – 2003) (constant prices of 
1994) 
 Unit 2000 2001 2002 2003 
Total value of production VND bill. 55,823.8 63,304.4 73,718.2 84,833.5 
Total value of production by 
ownership 

         

 State sector - 29,331.2 34,126.5 39,518.8 45,369.1 
 Non-state sector - 18,423.7 20,562.4 24,322.0 27,117.0 
 FDI  - 8,068.9 8,615.5 9,877.4 12,347.4 
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Total value of production by 
sectors 

    
  

    

Agriculture, fishery, forestry - 7,191.1 7,511.3 8,359.8 9,311.9 
Industry and construction - 21,072 24,291.6 29,056.8 35,135 
Services - 27,596.7 31,501.5 36,301.6 40,386.6 
Total value of industrial 
production 

     

State sector - 15,950.6 17,978 20,179.6 22,970.7 
Non-state sector - 4,624.1 6,564.2 7,859.9 6,154.8 
FDI - 10,551.4 11,805.6 15,268.1 19,357.5 
FDI sector           
Number of projects   68 120 145 
Registered capital USD mil.  221.3 210.5 432.9 
Total regional export USD. 000 690,786.6 836,670.4 942,590.6 1,233,436 

Source: National Center for socio-economic Information and forcasting, MPI, 2004. 
 
Table 2.8b: NEFR: Percentage contribution of sectors to regional production 
 2000 2001 2002 2003 
Contribution to total production     
 State sector 0.53 0.54 0.54 0.53 
 Non-state sector 0.33 0.32 0.33 0.32 
 FDI  0.14 0.14 0.13 0.15 
     
Agriculture, fishery, forestry 0.13 0.12 0.11 0.11 
Industry and construction 0.38 0.38 0.39 0.41 
Services 0.49 0.50 0.49 0.48 
     
Contribution to industrial production     
State sector 0.51 0.49 0.47 0.47 
Non-state sector 0.15 0.18 0.18 0.13 
FDI 0.34 0.32 0.35 0.40 
 
For the period 2006-2010, the SEDP sets a target annual growth rate of 16.5% for the 
‘industry and construction’ sector in the NEFR.  If this were to be achieved, this sector would 
represent 45% of total regional GDP in 2010, and the share of employment in non-
agricultural activities would increase from the existing 57% to 65% in 2010. 
 

2.2.3 The Southern Economic Focal Region 
 
With Ho Chi Minh City at its core, the SEFR is Vietnam’s most dynamic and rapidly growing 
economic regions. The SEFR is endowed with a variety of natural resources, including 
hydropower and a deposit of oil and gas in the continental shelf off the Province of Ba Ria – 
Vung Tau with reserves estimated at more than 3 billion tons of oil and 300 billion m3 of gas. 
Highly fertile soils is another economic comparative advantage of the SEFR.   
 
During 1996 – 2002, the value of total production in the SEFR grew at an average annual 
rate in excess of 8.5%. Industry grew at an annual rate of 11.5%.  The SEFR alone 
contributes more than 40% of Vietnam’s total value of production and more than 55% of 
Vietnam’s total value of industrial production (Table 2.9a).  
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Table 2. 9a: SEFR: Selected economic indicators (2000-2003) (constant prices as at 
1994) 
 Unit 2000 2001 2002 2003 
Total value of production VND bill. 137,518.3 153,615.8 171,779.9 203,991.5 
Total value of production by 
ownership1 

         

 State sector - 45,922.7 51,058.9 60,198.1 69,879.2 
 Non-state sector - 38,347.8 42,704.9 48,872.8 56,970.9 
 FDI  - 53,247.8 59,852.0 62,709.0 77,141.4 
Total value of production by 
sectors 

-         

Agriculture, fishery, forestry - 6,638.8 7,060.0 7,533.8 8,123.0 
Industry and construction - 50,554.2 91,909.9 102,233.2 125,671.0 
Services - 49,323.9 54,645.9 62,012.9 70,197.5 
Total value of industrial 
production 

-     

State sector - 49,529.4 58,070.6 70,416.6 83,974.3 
Non-state sector - 29,570.0 38,802.3 49,613.7 60,690.2 
FDI - 103,248.6 116,992.5 142,491.3 178,578.9 
FDI sector           
Number of projects  266 342 488 429 
Registered capital USD mil. 673.2 1996.6 845.7 921.9 
Trade       
Total regional export USD. 000 8,627,462 8,535,269 9,303,420 10,982,941 

Source: National Center for socio-economic Information and forcasting, MPI, 2004. 
1 Estimated using various GSO datasets. 
 
Comparing the NEFR with the SEFR (Table 8b and Table 9b), the state sector is a much 
larger contributor to regional production value in the north than in the south (53% vs 34% 
respectively), and a much larger contributor to regional industrial production value (47% vs 
26% respectively). On the other hand, ’industry and construction’ represents a larger share 
of regional industrial production value in the SEFR than in the NEFR (62% vs 41% 
respectively).  Also, the foreign-invested sector (FDI) contributes a much larger share of 
regional industrial production value in the SEFR than in the NEFR (55% vs 40% 
respectively). 
 
Table 2.9b: SEFR: Percentage contribution of sectors to regional production 
 2000 2001 2002 2003 
Contribution to total production     
 State sector 0.33 0.33 0.35 0.34 
 Non-state sector 0.28 0.28 0.28 0.28 
 FDI  0.39 0.39 0.37 0.38 
     
Agriculture, fishery, forestry 0.05 0.05 0.05 0.05 
Industry and construction 0.59 0.60 0.60 0.62 
Services 0.36 0.36 0.36 0.34 
     
Contribution to industrial production     
State sector 0.27 0.27 0.27 0.26 
Non-state sector 0.16 0.18 0.19 0.19 
FDI 0.57 0.55 0.54 0.55 
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For the period 2006-2010, the SEDP sets a target annual industrial growth rate of 14% for 
this region, increasing the share of the ‘industry and construction’ sector from the existing 
43% of regional GDP to 53% in 2010. The contribution of the ‘agriculture, forestry, and 
fisheries sector to regional GDP is expected to continue declining to approximately 3% in 
2010.  
 

2.2.4 Central Economic Focal Region 
 
The CEFR is located in the heart of the country on the main North-South axis of land, rail, 
sea and air traffic routes.The CEFR is endowed with diverse and significant stock of 
terrestrial and marine natural resources. In particular, with a coast line extending beyond 400 
kilometers, sea-based resources represent a significant comparative advantage of the 
CEFR.  The region possesses a number of deep bays allowing for the construction of deep 
seaports.  
 
From 2000 to 2003, the value of production in the region increased approximately 13.3% 
annually (Table 2.10a).  The ’agriculture, fishery and forestry’ sector represents a much 
larger share of regional production value in the CEFR than in the other two regions (Table 
2.10b).  Also significant, the foreign-invested sector (FDI) represents a much smaller share 
of industrial production value in the CEFR (17%) than in the NEFR and SEFR (40% and 
55% respectively).  
 
Table 2. 10a: CEFR: Selected economic indicators (2000-2003) (constant prices of 
1994) 
 Unit 2000 2001 2002 2003 
Total value of production VND bill. 15,886.0 17,803.0 20,288.1 23,145.1 
Total value of production by 
ownership 

     

 State sector - 6,064.3 6,917.6 8,128.3 9,458.7 
 Non-state sector - 9,021.3 10,025.2 11,239.2 12,596.0 
 FDI  - 800.4 860.2 920.2 1,090.2 
Total value of production by 
sectors 

-     

Agriculture, fishery, forestry - 4,281.7 4,536.3 4,994.9 5,370.6 
Industry and construction - 4,926.5 5,676.2 6,774.4 8,110.6 
Services - 6,677.8 7,590.5 8,518.8 9,663.9 
Total value of industrial 
production 

-     

State sector - 3,940.4 4,645.7 5,445.6 6,749.0 
Non-state sector - 2,503.8 2,538.6 3,255.3 3,834.7 
FDI - 1,518.2 1,701.3 1,782.5 2,165.2 
FDI sector       
Number of projects  6.0 9.0 15.0 23.0 
Registered capital USD mil. 16.2 17.9 115.4 106.2 
Trade       
Total regional export USD. 000 302,125 331,555 327,465 342,793 

Source: National Center for socio-economic Information and forcasting, MPI, 2004. 
 
Table 2.10b: CEFR: Percentage contribution of sectors to regional production 
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 2000 2001 2002 2003 
Contribution to total production     
 State sector 0.38 0.39 0.40 0.41 
 Non-state sector 0.57 0.56 0.55 0.54 
 FDI  0.05 0.05 0.05 0.05 
     
Agriculture, fishery, forestry 0.27 0.25 0.25 0.23 
Industry and construction 0.31 0.32 0.33 0.35 
Services 0.42 0.43 0.42 0.42 
     
Contribution to industrial production     
State sector 0.49 0.52 0.52 0.53 
Non-state sector 0.31 0.29 0.31 0.30 
FDI 0.19 0.19 0.17 0.17 
 
For the period 2006-2010, the SEDP expects GDP per capita in the region to increase from 
USD 406 in 2,000 to USD 1,337 in 2010 and the region to achieve an annual economic 
growth rate of 15%. 
 

2.3 Industry status and achievements: National overview 
 
This and following sections provide a comprehensive description of Vietnam’s industrial 
sector.  It is based on detailed reports prepared for this national pollution study by the 
Ministry of Industry (MOI), the Ministry of Construction (MOC), the Ministry of Transport 
(MOT), the Ministry of Fisheries (MOF), and the Ministry of Agriculture and Rural 
Development (MARD). Those ministries are owners and managers of industrial 
establishments.6 The description also draws from the complete dataset of the 2004 Business 
Survey prepared by the General Statistics Office, Ministry of Planning and Investment (GSO 
2004). The survey – the most comprehensive every undertaken in Vietnam – includes 
information on more than 20,400 enterprises in the manufacturing sector.   
 
The section begins with an overview of the structure, geographic distribution and expected 
growth of Vietnam’s industrial sector.  Section II.4 examines the characteristics of the 
industrial sector in the 3 EFRs. In Section II.5 and II.6, special attention is given to industrial 
estates and handicraft villages. In section II.7, the expected development of the industrial 
sector is analysed taking into account the country’s increasing integration in the global 
economy and accession to the World Trade Organization (WTO).7  
 
This description of industry is key to understanding Vietnam’s industrial pollution profile 
presented in Part B since the type and intensity of pollution varies significantly across 
sectors and geography.  
 

2.3.1 Structure 
 

                                                 
6 Institutional issues and industry management are discussed in details in Part C.  
7 On May 31 2006, the government of Vietnam and of the United States signed a bilateral market 
access agreement which clears the way to Vietnam’s accession to the World Trade Organization. On 
November 7, the WTO General Council approved Vietnam's membership at a special session in 
Geneva. Vietnam will become an official member of the WTO 30 days after ratification by its National 
Assembly.  
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In 1976, there were 1,913 state-owned enterprises and joint-stock companies in Vietnam, of 
which 66% (1,279) were located in the North, and only 33% (634) in the South. Thirty years 
later, there were more than 90,000 enterprises, with approximately 45,000 located in the 
South (GSO, 2004).  
 
For purposes of classification and reporting, Vietnam divides its industrial sector into 3 broad 
categories: (1) Mining and quarrying; (2) Manufacturing; and (3) Electricity, gas and water 
supply. Over the period 1986-1990, the annual average growth rate of the entire industrial 
sector was 6.07%; it reached 13.67% over the period 1991-1995, and 13.57% over the 
period 1996-2000. The value of industrial output, measured in constant 1994 prices, grew 
15.7% annually over the period 2000-2005 (Table 2.11), and reached VND416,863 million in 
2005, an increase of 17.2% over 2004. Industry now contributes more than 40% of GDP, 
and represents 70% of total export revenues. 
 
The manufacturing sector (one of the three industry categories) grew at a rate of 16.7% 
annually over the period 2000-2005. It is the most important component of the ‘industrial 
sector’ representing more than 83% of the total value of industrial output.   
 
In terms of pollution analysis, this report focuses exclusively on Vietnam’s manufacturing 
sector.  It excludes the mining sector as well as the electricity, gas, and water supply sector 
from the analysis. The relative importance of manufacturing is one reason for this focus.  
Also, the various models used to construct the industrial pollution profile presented in Part B 
apply exclusively to the manufacturing sector. Hence, unless otherwise stated when this 
document refers to ‘industrial output’ or to ‘industrial pollution’, it refers to the manufacturing 
industry in Vietnam’s classification.  
 
Table 2.11: Value of industrial output 2000 to 2005 (million VND) 
 2000 2001 2002 2003 2004 2005  (%) 
Mining industry 27,334 29,097 30,326 32,762 38,303 43,842 9.9 
Manufacturing 
industry 

158,097 183,541 213,696 252,886 293,619 341,490 16.7 

Electricity, gas and 
water industry 

12,893 14,703 17,069 19,432 22,106 25,233 14.4 

Total  198,326 227,342 261,092 305,081 354,030 416,863 15.7 

Source: GSO, 2004 
 
During 1995-2004, output from the manufacturing sector increased 3.5 times (Table 2.12). 
Industrial growth continued unabated in 2005 (Box 2.3). 
 
Box 2.3: Industrial growth in 2005 
 
Industrial sector draws $2.1b in FDI 
 
Vietnam in the last 11 months has attracted 464 industrial projects with total foreign capital of US$2.1 
billion, accounting for 58 per cent of the country’s total FDI, according to the Ministry of Planning and 
Investment (MPI). 
 
Most of the investment capital was in heavy industry with 194 projects worth $1.4 billion, an increase 
of $600 million compared with the entire year of 2004. Foreign investors also poured $610 million into 
226 light industrial projects, chiefly in the food, beverage, and garment industries. MPI officials said 
average investment capital for each FDI project rose from $2.6 million per project in 2004 to $4.5 
million in 2005.  
 
Projects in heavy industry have attracted large-scale projects worth hundreds of millions of dollars. 
They include a $700 million stainless steel project in the southern province of Ba Ria-Vung Tau, a 
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footwear production project in Dong Nai with capital of $200 million, an auto-making project in the 
central coastal province of Phu Yen and a $48 million Yamaha auto parts plant in Thang Long 
Industrial Park in Hanoi. According to MPI officials, 25 per cent of the total FDI this year has been 
pumped into factories in industrial parks and export processing zones. Officials said the high foreign 
investment in heavy industry has helped spur growth in supporting industries and created favorable 
conditions for Vietnam to integrate into the world economy. 
 
The FDI sector this year posted a growth rate of 28.2 per cent in industrial value, the highest growth in 
the last five years. The private domestic sector posted a 24.6 per cent growth rate and the State-run 
sector 8.9 per cent.  
 
Source: Vietnam News, December 1 2005 
 
 
Food and beverage remains the most important industrial sector in Vietnam, but its 
significance declined over the course of the last decade from 32.4% of the total value of 
industrial production in 1995, to less than 25% in 2004 (Table 2.12).  
 
Insert Table 2.12: Value of output by industrial sector 1995-2004 (GSO, 2004) 
 
 
The food and beverage sector (VSIC-15)8 has by far the largest number of enterprises, with 
4,480 or 21.9% of all 20,444 manufacturing firms in the country in 2004 (Table 2.13). The 
second most important sector - fabricated metal products (VSIC-28), represents 10.4% of all 
enterprises. These two sectors have more than 32% of all manufacturing firms, but only 
18.2% of all manufacturing employment with relatively small facilities of 51 and 91 
employees on average respectively.   
 
Three sectors – tanning and dressing of leather (VSIC-19), wearing apparel (VSIC-18), and 
food products and beverages (VSIC-15) – together have close to 50% of all employment in 
the manufacturing sector. In particular, tanning and dressing of leather has 18.1% of all 
employment with only 2.5% of all firms. Firms in this sector tend to be much larger than firms 
in other manufacturing sectors. These figures show that there is a significant concentration 
of Vietnam’s industrial activity in a small number of industrial sectors.  
 
Insert Table 2.13: Total number of firms and labor by industrial sector 
 
Industrial sectors also vary in terms of the nature of ownership (Table 2.14).  The numbers in 
Table 2.14 may be examined in two interesting ways.  
 
Insert Table 2.14: Value of industrial output by ownership (constant prices, 1994) 
 
First, is to assess the relative significance of each industrial sector for each type of owner 
(central state, local state, non-state, and foreign invested).  Non-metallic mineral products 
(VSIC-26) and food products and beverages (VSIC-15) represent most of the industrial 
production value of enterprises owned by the central government (Table 2.15). In particular, 
the food and beverage sector represents 40.4% of all the value produced by locally owned 
state enterprises. This sector also represents the largest share of all industrial value 

                                                 
8 ‘VSIC’ stands for the Vietnam Standard Industrial Classification. It is modeled on the International 
Standard Industrial Classification (ISIC). It groups enterprises into sectors of activities from a high 
level of aggregation (2-digit) to a finer and more disaggregated level (3-digit, and 4-digit). For 
example, ISIC code 15 stands for “Manufacture of food products and beverages”; ISIC code 155 
stands for “Manufacture of beverages”; and ISIC code 1554 stands for “Manufacture of soft drinks; 
production of mineral waters”. At the 2-digit level, the manufacturing sector is grouped into 23 sectors 
coded from 15 to 37, as they appear in Table 2.12. 
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produced by the domestic private (non-state) sector (29.8%) and foreign invested sector 
(18.7%). The importance of this sector for each type of owner simply reflects its size – it 
represented 25% of all industrial production value in 2004.  
 
Insert Table 2.15: Share of each sector per type of ownership in 2004 
 
Second, it is useful to examine the extent of each type of ownership in each industrial sector.  
Table 2.16 shows that the state sector and domestic non-state sector represent 37.6% and 
37.8% of the value of industrial production in the food and beverage sector. The domestic 
private sector (non-state) represents the largest share of industrial production value 
especially in the wood and wood products sector (VSIC-20), the paper and paper products 
sector (VSIC-21), the fabricated metal products (VSIC-28) and furniture (VSIC-36). The 
domestic private sector also represents 100% of the value of industrial production in the 
recycling sector (VSIC-37). On the other hand, the foreign invested sector represents the 
largest share of industrial production value in the wearing apparel sector (VSIC-18), leather 
tanning and dressing (VSIC-19), and the machinery, equipment, and transport related 
sectors (VSIC-29 to VSIC-35).  
 
Insert Table 2.16: Share of each type of owner by manufacturing sector in 2004 
 
These numbers show that the nature of ownership varies greatly across various industrial 
sectors.  
 
2.3.2 Geographical distribution 
 
Most economic activity in Vietnam is concentrated in three of the eight economic regions of 
the country - the Red River Delta, the Southeast Region, and to a lesser extent the Mekong 
Delta.  This concentration is especially true of industrial activity as shown in Figure 2.4 
where a high density of enterprises appears in the Red River Delta and Southeast Region, 
and along the main transport corridors.  
 
Insert Figure 2.4: Density of enterprises 
 
The Southeast Region and Mekong River Delta account for 55.6% of the total value of 
Vietnam’s industrial production in 2004. With the Red River Delta, these 3 regions account 
for 75.6% of all industrial production value in the country (Table 2.17).  
 
Insert Table 2.17: Industrial production by socio-economic regions: Value and 
percentage contribution, 1995-2004 
 
The concentration of industrial activity is even more pronounced in the three Economic Focal 
Regions (Table 2.18). In 2004, the EFRs accounted for 80% of all employment in the 
industrial sector, and 71.4% of all firms.  The SEFR is significantly more important, with 
68.4% of the EFR employment and 58.5% of the firms located within the 3 EFRs. The SEFR 
alone has approximately 55% of the total industrial labor force in the country.   
 
Insert Table 2.18: Number of firms and employment: Economic Focal Regions (2004) 
 
The distribution of enterprises and employment across the country is highlighted in Figures 
2.5a and 2.5b.  Even within the EFRs, industrial employment and enterprises are further 
concentrated in a small number of provinces, examined in further detail in Section II.4.  
 
Insert Figure 2.5a: Distribution of industrial employment 
 
Insert Figure 2.5b: Distribution of industrial enterprises  
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2.3.2 Expected growth9  
 
Vietnam is expected to reach industrialized nation status by 2020. By then, the proportion of 
industry and construction in GDP should reach approximately 45% from the existing 42%.10 
For this to be achieved, industrial production value should continue to grow 15 - 16% 
annually. If this objective is achieved, per capita income should reach between USD 730 and 
800 in 2010 and between USD 1,600 and 1,800 in 2020.  
 
The overall objective of the SEDP 2006-2010 is to consolidate the industrialization of the 
country as a means of increasing GDP per capita and reducing poverty incidence.  Specific 
sector targets, as they appear in the SEDP 2006-2010, include:  
 
 Steel: Steel demand in 2010 is forecasted to reach 12 million tons, with an average 

annual rate of increase of 7.5 to 8%. To ensure balance with demand, domestic steel 
production is expected to reach 6.5 million tons and pre-engineered steel to reach 3 
million tons in 2010.  

 
 Cement: Annual cement production should increase 15% annually to reach 50 million 

tons by 2010, from the existing 32 million tons. 
 
 Paper: Investment in numerous paper and pulp projects is expected to substitute for pulp 

import. 1.2 million tons of cardboard and wrapping paper of all kinds will be produced in 
2010. 

 
 Fertilizers and chemicals: The objective is to ensure self-sufficiency of fertilizers for 

agricultural production.  It is estimated that 70 to 75% of the domestic demand for urea as 
well as 100% of phosphate, and fertilizers will be satisfied through domestic production by 
2010.11  

 
 Textile and garments:  The objective is to produce 1,100 million m2 of silk of all types, 

1,500 million garment items, and reach an export turnover of 10 billion USD in 2010.  To 
achieve that objective, there needs to be a fundamental shift in product structure, a 
significant increase of products with high added value, and an increase in the domestic 
content of exported goods. 

 
 Footwear: The focus is on modernizing footwear and leather production, developing 

leather sources of all types and increasingly using local materials to improve the value 
added of export products.  The next five years will see more investment in improving 
quality and production with the introduction of application software into design, sewing, 
etc., diversifying products, designs, transforming from partial to complete production line. 

  
 Plastics: The aim is to satisfy the domestic demand for plastic packages and accessories 

and to link material input production for the plastics industry with petrochemical industry. 
 

                                                 
9 The SEDP sets out the industrial development expectations and objectives for the period 2006-2010 
with a vision towards 2020.  This section summarises key elements of the plan. 
10 MOI, Strategy on development of industry Vietnam to 2015 with the vision of 2020. Hanoi. 
11 To achieve this objective, the Government aims to complete and put in operation the Ninh Binh 
project by 2008. This project will produce 560 thousand tons of nitrogen fertilizers from coal powder. 
The Government also aims to initiate and complete the Ca Mau fertilizer plant and the DAP fertilizer 
plant with a production capacity of 800 and 330 thousand tons per year respectively.  



 40

 Beer, liquor and beverages: Priority will be given to increasing the production capacity of 
beverages from fruits and mineral water and to expand existing beer breweries to 
increase capacity to 2.5 billion liters in 2010. 

 
 Machinery: The overall objective is an annual growth rate of 18 to 20%. This is expected 

to be achieved by: (1) Concentrating on products with market competitiveness, 
particularly those serving agriculture and rural areas such as small motors, water pumps, 
tractors, farming machines, agricultural and fishery processing equipment; (2) Developing 
machinery for construction equipment, shipbuilding, automobiles and motorbikes; (3)  
Undertaking research, design and the manufacture of equipment and spare parts for the 
cement, paper, electricity, fertilizers, chemicals industries, gradually substituting imports; 
and (4) Satisfying 35% of the country’s demand for heavy machinery. 

 
Some of these priority industrial sectors and sub-sectors are among the most polluting 
sectors in the country.  Inevitably, this expansion will lead to significant increases in 
industrial pollution unless the added capacity in these sectors follows cleaner production 
approaches including less pollution intensive technology.  
 
In the next section, the make-up of the Economic Focal Regions and selected provinces 
within them is examined in more detail.12 
 

2.4 Industry status and achievements: Economic Focal Regions 
 
All regions of the country aim to expand the ‘industry and construction’ sector and anticipate 
reductions in the ‘agriculture, forestry, and fisheries’ sector.  The SEFR has the largest share 
of industrial facilities and employment among the three EFRs (Table 2.19). Firms in the 
SEFR also tend to be larger than firms in the NEFR and CEFR.   
 
This section provides a brief description of the nature of industrial activity in each EFR and 
presents selected 2006 – 2010 targets.   Two or three provinces account for most industrial 
activity within each EFR, and in each of these key provinces, a small number of sectors 
dominate industrial activity.  As is discussed in Part C, this key feature of industry in Vietnam 
has important implications for the prioritization of pollution control in the country. It will be 
shown that due to different pollution intensities, some of the main industrial sectors are rated 
relatively low for pollution load in the main industrialized provinces. In fact, some sectors and 
sub-sectors with a relatively small number of firms, low employment and small contribution to 
the overall economy were found to be among the most polluting industrial sectors in each 
region.   
 
Insert Table 2.19: Number of firms and industrial employment in EFR 
 

2.4.1 NEFR 
 
Description 
 
Hanoi supports 43.1% of all industrial employment and 53.3% of all industrial facilities in the 
NEFR.  With Hai Phong, these two provinces represent 66.6% of all industrial firms and 
65.1% of all industrial employment. Yet, on average firms in Hai Phong are considerably 
larger than firms in Hanoi (Table 2.19). 
 
                                                 
12 See SEDP 2006-2010 for more details. 
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The food and beverage sector (VSIC-15) and the fabricated metal products sector (VSIC-28) 
include 1,257 firms representing almost one quarter of all plants in the NEFR (Table 2.20).  
The fabricated metal products sector has a large number (666) of relatively small firms (with 
an average of 54 employees per firm). The wearing apparel (VSIC-18) and leather tanning 
and dressing (VSIC-19) sectors represent 32.5% of all industrial employment.  
 
Insert Table 2.20: Sector activities in the NEFR (2004) 
 
Hanoi and Hai Phong differ considerably in terms of composition of their industrial sectors. In 
Hanoi (Table 2.21a), the fabricated metal products sector (VSIC-28), publishing and printing 
(VSIC-22), and the food and beverage sector (VSIC-15) represent 38% (or 1,046) of all 
firms.  In terms of employment, the wearing apparel sector (VSIC-18) is the largest sector 
with 15.5% of all employment. However, this sector has only 6.4% of all firms (177).  
Industrial activity in Hanoi is not heavily biased towards one sector or another. Such is not 
the case in Hai Phong (Table 2.21b) where the leather tanning and dressing sector employs 
42.6% of all industrial labor, in 42 large firms. 
 
Insert Table 2.21a: Sector of activities in Hanoi (2004) 
 
Insert Table 2.21b: Sector of activities in Hai Phong (2004) 
 
NEFR: Selected 2006 – 2010 targets 
 
The NEFR aims to achieve an average annual economic growth rate of 11% and in doing so 
to contribute 20% to national GDP by 2010 (from the existing 18%) with a rapid restructuring 
of its economy towards industrialization. Industry should grow at an annual rate of 16% over 
the period 2006-2010. By 2010, industry should represent 45 % of the total economy of the 
region (from 41% in 2004), and services 50% (from 45% in 2004). Within the industrial 
sector, a priority is given to knowledge intensive products (such as software), products of 
electric and electronic engineering, equipment and machinery, steel and ship building, coal, 
cement, high quality construction materials, food processing, textile and garment, and 
leather industries (Box 2.4).  
 
The rate of urbanization is expected to increase from the existing 31% to 52 % in 2010, and 
65% in 2020.  
 
Box 2.4: Expected industrial growth in the North 
 
Hanoi plans to develop key industries 
 
The Prime Minister recently ratified a plan to develop Hanoi’s industrial sector over the next four 
years, including development of key industrial products. The plan aims to boost industrial export value 
to account for 80% of the capital’s total export value by 2010 and to achieve a growth rate of 15 to 
16% a year is also targeted.  
 
Hanoi will focus on developing five key industrial sectors, including electronics and information 
technology, engineering, food and beverage processing, textiles and garments, and construction and 
interior décor materials.  The Ministry of Industry estimated that Hanoi would need a total capital of 
USD 2.5 billion to implement its plan for developing the capital city’s industry.   
 
Source: Vietnam News, June 5, 2006 
 

2.4.2 CEFR 
 
Description 
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Industrial output value in the CEFR has grown an average of 16% annually over the period 
1995-2004. Despite this rapid growth, the CEFR remains much less important than the 
NEFR and SEFR in terms of industrial activity with only 894 firms and approximately 
150,000 industrial employees (Table 2.22). The fabricated metal products sector (VSIC-28), 
food and beverage (VSIC-15), and the wood, wood products, and furniture sectors (VSIC-20 
and VSIC-36) represent 56.1% of all firms. As for the NEFR, the fabricated metal products 
sector is made up of a large number of small firms with around 26 employees per firm, the 
lowest average of all industrial sectors in the CEFR.  The furniture sector (VSIC-36) alone 
employs 33.2% of all the industrial labor force in the region.  The wood, wood products and 
furniture sector is a significant component of industrial activity in the CEFR – not surprising 
as forest cover in Vietnam is particularly high in Central Vietnam, while it has been reduced 
to insignificant levels in the Red River Delta, the Southeast Region and the Mekong Delta 
(Figure 2.6) 
 
Insert Table 2.22: Sector activities in the CEFR (2004) 
 
Insert Figure 2.6: Forest cover in Vietnam (2004) 
 
Da Nang is the centre of industrial activity in the CEFR with 36% of the industrial labor force 
and 38.8% of all industrial firms in the region (Table 2.23). The fabricated metal products 
sector (VSIC-28) and food and beverage (VSIC-15) represent 33.7% of all firms in Da Nang 
(117 firms out of 347). The furniture sector (VSIC-36), wearing apparel (VSIC-18), leather 
tanning and dressing (VSIC-19) and food and beverage represent 65% of all industrial 
employment in Da Nang.   As in other EFRs, the industrial facilities in the leather tanning and 
dressing sector tend to be much larger than any other facilities (on average 1,563 
employees at each plant in this sector compared to an overall average of 156 employees per 
firm in Da Nang). This is also the case in Hai Phong where this sector averages 1,267 
employees per plant (while the overall average size of industrial facilities in Hai Phong is 181 
employees).  
 
Insert Table 2.23: Sector of activities in Da Nang (2004) 
 
CEFR: Selected 2006 – 2010 targets 
 
The CEFR aims to achieve an annual industrial growth rate of 18%, and increase per capita 
GDP from the existing 400 USD to 1,337 by 2010. In 2010, the ‘industry and construction’ 
sector should represent 41% of the economy (a significant increase from 34% in 2004), the 
services sector should represent 46% of the economy (from 39% in 2004), and the 
agriculture, forestry and fisheries sector, 13% (a significant reduction from the 27% in 2004). 
Within the ‘industry and construction’ sector, priority is given to the construction of economic 
zones such as Chu Lai Open Economic Zones, Dzung Quat Economic Zones, Chan May 
Economic and Commercial Zones, and Nhon Hoi Economic Zones in 2010 (Box 2.5); the 
completion and effective exploitation of 9 industrial and manufacturing zones in the region 
(Box 2.6); and the development of an oil refinery as well as petro-chemical and chemical 
industries.  
 
Box 2.5: Development of economic zones in the CEFR 
 
Chu Lai Open Economic Zone  
 
Build and develop Chu Lai Open Economic Zone which will consist of: (1) a Free Trade Zone linked to 
the Ky Ha harbor to facilitate the promotion of exports; (2) Industrial zones; (3) Exclusive recreation 
centers and tourist resort; and (4) Administrative and residential areas. 
 



 43

Dzung Quat Economic Zone 
 
Develop the Dzung Quat Economic Zone with an area of 10,300 hectares to make it a comprehensive 
and multi-sector economic zone. A key feature of the Dzung Quat Economic Zone is the development 
of the oil refinery, petro-chemical, and chemical industries through the construction of an oil refinery in 
the zone.  
 
Chan May Trade Promotion Zone  
 
Chan May Trade Zone has an area of around 1,000 hectares. The emphasis is placed on the 
development of a seaport, trade, and tourist services.  
 
Develop the new city of Chan May, 60 km south east of Hue. This new city aims to benefit from the 
Chan May deep seaport. The seaport will lay the foundations of the Chan May industrial zone, and 
seaport trade. The city has an area of 6,000 hectares. The population of Chan May is projected to 
reach 30,000 in 2010 and approximately 175,000 in 2020. 
 
Nhon Hoi Comprehensive Economic Zone  
 
The zone has an area of approximately 10,000 hectares and is isolated from the mainland (the zone 
is a peninsula). Approximately 1,000 hectares is allocated for the industrial zone consisting of such 
industries as agricultural and fishery products processing industry, building material manufacture 
industry, ship-building and ship repair, petrochemicals, electronics and electrical materials, textile, 
leathery and export garment industries. A deep water harbor will be constructed.  
 
Build Nhon Hoi New City on an area of around 500 ha and population projected for 2010 of around 
80,000.  
 
Source: SEDP 2006-2010 
 
Box 2.6: Development and expansion of industrial zones in the CEFR 
 
Between 2006 and 2010, focus investments on the completion and effective exploitation of the 
following 9 industrial and manufacturing zones: 
 
Lien Chieu Industrial Zone on an area of 423 hectares belonging to Hoa Hiep ward (Lien Chieu 
district) on national highway 1A, 10 km north-east of Da Nang; 
 
Hoa Khanh Industrial Zone in Hoa Khanh ward (Lien Chieu) on an area of 425 hectares; 
 
Da Nang Manufacturing Zone (joint venture in Malaysia) on an area of 63 hectares. The zone will 
include: garment, shoe, leather and leather products (except tanned skin), production and 
assemblage of electrical, electronic, electrical appliances and electrical household goods, package 
production and printing,  food processing and beverages, handicrafts, jewelry, plastic, industry and 
investment support services; 
 
Dien Nam - Dien Ngoc Industrial Zone in Quang Nam province on an area of 430 hectares. Planned 
industries include the production and assemblage of electronic items, high quality office equipment, 
production and assemblage of audio-visual products; 
 
Phu Bai Industrial Zone with an area of 300 hectares in Thua Thien – Hue; 
 
Tinh Phong Industrial Zone in Quang Ngai province. On an area of 200 hectares, priority is given to 
the development of farm produce processing and construction material production industries 
.   
Quang Phu Industrial Zone in Quang Ngai province. On an area of 40 hectares priority will be given 
to sea and marine products processing, food processing and sugar-based products manufacture;  
 
Phu Tai Industrial Zone in Binh Dinh province;   
. 
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Long My Industrial Zone in Binh Dinh province on an area of approximately 300 hectares.  
 
Source: SEDP 2006-2010 
 

2.4.3 SEFR 
 
Description 
 
Undoubtdly, the SEFR is the industrial powerhouse of the country with more than 8,500 firms 
employing 1.5 million people (Table 2.24). The leather tanning and dressing sector (VSIC-
19), wearing apparel (VSIC-18), and food and beverage (VSIC-15) represent 56% of all 
industrial employment in the SEFR. These last two sectors include more than 2,200 
enterprises, or 26% of all firms in the region. Once again, firms in the leather tanning and 
dressing sector are on average much larger than in other sectors.  
 
Insert Table 2.24: Sector activities in the SEFR (2004) 
 
In the SEFR, Ho Chi Minh City is the most important geographical area with 53.7% of total 
industrial employment (more than 840,000 employees) and 64.4% of all industrial facilities 
(approximately 5,500). Binh Duong and Dong Nai are the next most important industrial 
provinces. Together those three provinces have 92% of all industrial employment and 91% 
of all industrial facilities in the Region. In fact, they hold 50% of all industrial employment in 
the country, and 38% of all industrial facilities.  
 
In Ho Chi Minh City, two sectors – wearing apparel (VSIC-18) and leather tanning and 
dressing (VSIC-19) – provide employment for close to 50% of all industrial labor in the SEFR 
(Table 2.25a). Four sectors – wearing apparel, fabricated metal products (VSIC-28), rubber 
and plastics products (VSIC-25), and food and beverage (VSIC-15) – represent 46.8% of all 
industrial facilities (2,564 industrial facilities).  
 
In Binh Duong, the leather tanning and dressing sector, with only 68 firms, employs 27.3% of 
all industrial labor in the region, indicating once again that these firms are much larger than 
any others in the province (1,308 workers/firm compared to the overall average of 230). The 
leather sector, with furniture (VSIC-36) and wearing apparel (VSIC-18) provide 
approximately 60% of all industrial employment in Binh Duong (Table 2.25b). A similar 
situation is found in Dong Nai where the leather tanning and dressing sector, with only 33 
firms has 34.3% of all industrial employment (Table 2.25c).  
 
Insert Table 2.25a: Sector of activities in Ho Chi Minh City (2004) 
 
Insert Table 2.25b: Sector of activities in Binh Duong (2004) 
 
Insert Table 2.25c: Sector of activities in Dong Nai (2004) 
 
Table 2.26 provides the VSIC4 break down of each of the key VSIC2 economic sectors 
identified earlier - ie the food and beverage sector (VSIC-15), wearing apparel (VSIC-18), 
tanning and dressing and leather (VSIC-19), wood and products of wood (VSIC-20), 
fabricated metal products (VSIC-28) and furniture (VSIC-36).   
 
Insert Table 2.26: VSIC-2 and VSIC-4 for key economic sectors 
 
 
SEFR: Selected 2006 – 2010 targets 
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The SEFR aims to achieve an average annual GDP growth rate of 14%, and to increase the 
share of the ‘industry and construction’ sector to 53%. In the SEFR, priority is given to the 
development of high value added and knowledge–based products (such as software, 
industrial and civil electronics, oil, gas and petrochemical products). As industrial activity is 
increasingly concentrated in the SEFR, a priority is also given to the relocation of labor 
intensive industries (such as the food processing industry) to the provinces of Long An, Binh 
Phuoc, and Tay Ninh), and to complete the construction of 47 industrial zones and enhance 
the operational proficiency of existing industrial parks and areas. 
 
Box 2.7: Expected industrial growth in Southern EFR 
 
Southern region links up for industrial growth 
 
Aiming at the development of the region’s industrial sectors, the southern provinces of Dong Nai, Binh 
Duong, Ba Ria-Vung Tau, Binh Phuoc, Binh Thuan, Tay Ninh, and Lam Dong, as well as HCM City, 
have issued resolutions to enhance co-operation and classify industrial production areas across the 
region, said provinces’ authorities. The resolution of the southern provinces concentrates on 
developing key industrial sectors, including oil and gas exploitation, electrical production, fertilizer, 
information technology, machinery, agricultural and forestry products processing, and food 
processing. The provinces will strengthen industrial processing zones and restrict the construction of 
labor intensive factories in urban areas. 
 
To avoid unequal and overlapping development between the provinces in the region, each province 
will focus on development of key sectors. For example, HCM City will prioritize such sectors as 
machinery, metal working, electronics, information technology, and chemicals. Ba Ria-Vung Tau will 
focus on oil exploitation and processing, steel rolling and refining, and energy and construction 
materials production. Dong Nai Province will promote agricultural products processing, minerals 
exploitation, textiles, footwear and support services for industry.  
 
The Southern provinces have targeted an annual average industrial growth rate of 17.5% by 2010. 
The provinces’ industrial production value regularly accounts for 50% of the country’s total. In 2005, 
the region’s export turnover also accounted for over 80% of the nation’s total exports.  
 
The Prime Minister recently issued a decision setting for an action plan for socio-economic 
development of the southern key economic region through 2010, along with orientations for 2020. 
Under the plan, the region’s gross domestic product in 2010 would be at least 2.5 times that of 2000, 
and by 2020 2.3-2.5 times that of 2010. Export value should increase at twice the rate of GDP growth.  
Source: Vietnam News, June 6 2006 
 

2.5 Industrial estates13 

2.5.1 Promotion of industrial estates 
 
The establishment of industrial estates in Vietnam is an important factor contributing to the 
rapid industrialization of the country. Investors are attracted to register in industrial zones to 
benefit from various types of tax exemptions, subsidies, and access to infrastructure such as 
road, electricity and water supply, storage houses, and other facilities including wastewater 
treatment facilities. Such preferential investment incentives, complemented with a ‘one-door’ 

                                                 
13 In Vietnam, the expression ‘industrial cluster’ is generally used to define an informal ‘clustering’ or 
high concentration of industrial facilities within a limited geographical area. The terms “industrial 
estate”, “industrial zone” and “industrial park” are variously used by government and the international 
community to refer to the special areas set aside for the establishment and servicing of industrial 
plants.  These areas have a management board and usually walled off from surrounding land uses. 
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policy with industrial zone management boards have contributed to the rapid increase of 
domestic and foreign investments within industrial estates. Local governments in some 
localities (such as Hanoi, Hai Phong, Ho Chi Minh City, Binh Duong, and Dong Nai) provide 
strong support to the development of industrial estates, competing with one another to 
attract investment and to fill the space in the industrial estates under their management (Box 
2.8).   
 
Box 2.8: Incentives provided by industrial estates – News coverage 
 
Dong Nai plans policies to attract investors 
 
The southern province of Dong Nai recently issued preferential policies to encourage domestic and 
foreign companies to invest in isolated areas, according to provincial trade officials. Investors in 
industrial zones in Tan Phu, Dinh Quan, Xuan Loc, and Cam My districts are to receive five-year rent 
deferrals. Source: Vietnam News, March 8, 2006 
 
FDI in Hanoi hits $100m in ‘06 
 
Hanoi’s industrial parks registered nearly US $100 million in foreign investment in the first two months 
of this year, according to municipal trade officials. This figure represents two-thirds of total new 
investment registered in the city last year. The dramatic increase in foreign investment channeled into 
Hanoi’s industrial parks was attributed by municipal officials to the city’s more open investment 
policies, administrative reforms and improved infrastructure and services. The Hanoi Industrial Parks 
and Export Processing Zones Management Board said it was stepping up information exchanges with 
foreign companies in a bid to attract more investment. Source: Vietnam News, March 7, 2006 
 
Hai Phong industrial zones ideal for hi-tech development 
 
The deputy chairman of the Hai Phong People’s Committee, Duong Anh Dien, spoke to Vietnam 
Economic Times about investing in the city’s industrial zones, as well as its development prospects.  
 
It is widely perceived that directly granting land-use certificates to enterprises is the best measure 
available to the city to encourage investments. Is this the case? 
 
This is one of the elements necessary to make conditions attractive and advantageous to investors. In 
Hai Phong, we have a one-door policy in every industrial zone. Fees in these zones are zero. 
Investors come to us to put their applications on file and we guide them through the process. Those 
are the procedures. In some cases, we granted permission for projects to proceed within one hour of 
the application being lodged, even when the investors came from as far as Japan. We can grant 
permission to projects under US$40 million as soon as the investors have made enough elements of 
the project clear. Source: Vietnam Economic Times, January 21 2006 
 
Industrial estates in Vietnam are generally classified into two types: industrial zones, and 
export processing zones (EPZ). As its name suggests, all products manufactured within EPZ 
are destined to exports. By May 2005, Vietnam had 71 industrial estates of which three were 
export processing zones. These estates were spread out over 30 provinces of the country.  
Existing industrial estates in Vietnam include 3,351 firms, 50% foreign-owned and employing 
some 640,000 persons (Table 2.27a). These firms are 16% of all industrial facilities in the 
country, and employ 22% of industrial workers. Between 2000 and 2005, industrial estates 
increased their share of total industrial production value from 13.7% to 26.4%, and continue 
to expand rapidly (Box 2.9). An additional 52 industrial estates are under construction, 15 to 
be developed in four Southern provinces (Table 2.27b).  Most industrial estates are located 
within the EFRs (Figure 2.7).14  

                                                 
14 The GSO Business Survey does not request enterprises to indicate if they are located within or 
outside an industrial estate. As a result, no information can be extracted from the GSO 2004 database 
specifically for firms located within industrial estates. This significantly limits the potential descriptive 
analysis of industrial estates.  This information should be requested in future surveys.  
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Insert Table 2.27a: Industrial estates in operation in Vietnam 
 
Box 2.9: Record year for Hanoi industrial estates 
 
IZs report record year in 2005 
 
The Hanoi Industrial and Export Processing Zone (IEPZ) Management Board said 2005 was a record 
year for both new investment projects and export turnover in the capital. The board said the total 
export value of companies in the city’s industrial zones reached US$834 million in 2005, representing 
a year-on-year growth rate of a staggering 63 per cent. 
 
Hanoi has four major IEPZs: Sai Dong B, Thang Long, Noi Bai and the Hanoi - Taiwan Industrial 
Zone. The city also has eight smaller industrial complexes, including Vinh Tuy, Phu Thi, Tu Liem, and 
Dong Anh. The larger zones last year attracted 19 new projects – almost twice as many as in the 
previous year – with total registered capital of $152 million, said the board’s deputy director, Nguyen 
Van Viet. He said several companies already operating in the zones filed applications to the board to 
raise investment capital levels by a combined total of $153 million, a year-on-year increase of 25 per 
cent. Enterprises in Hanoi’s IEPZs posted revenue growth of 48 per cent to $1.2 billion, and paid 
around $25 million in taxes. Source: Vietnam News, January 20 2006 
 
The provinces of Dong Nai, Ba Ria-Vung Tau, Binh Duong, and Ho Chi Minh City have 
established 38 industrial estates with 2,142 enterprises employing 432,000 persons. These 
estates hold 27% of all industrial facilities and 30% of all industrial employment in those 
provinces.  A significant and increasing share of the industrial activity in Southern Vietnam 
takes place within industrial estates.  
 
Insert Table 2.27b: Industrial estates under construction in Vietnam 
 
Insert Figure 2.7: Industrial estates in Vietnam 
 

2.5.2 Future growth of industrial estates 
 
The development of industrial estates is a key policy in Vietnam’s industrialization process. 
The Ministry of Planning and Investment (MPI) has developed a strategic plan for the 
development of the estates over the period 2006 – 2010, with a vision to the year 2020.15  
According to this strategic plan, by 2010 industrial estates will attract 2,450 new investment 
projects and 2.5 million additional workers - an annual average growth rate of over 20%. The 
value of industrial output from firms located within industrial estates is expected to increase 
at 17.7% annually over the period 2006 – 2010 and reach USD 30 billion in 2010. Firms 
located within industrial estates are expected to increase their contribution to total industrial 
production value from the existing 26% to 35% in 2010, and increase their proportion of the 
total value of Vietnamese industrial exports from the existing 19% to 32% by 2010.  
 
Box 2.10: Estimated number of additional industrial facilities within industrial estates 
 
There are 71 industrial estates in operation. These 71 estates contain a total of 10,413 hectares of 
which 6,466 have been leased to this date. On these 6,466 hectares, 3,351 projects have been 
established. This represents an average of 1.92 hectare per project.  
 
An area of 3,947 hectares remains to be leased within existing industrial estates. With an average of 
1.92 hectare per project this would suggest that an additional 2,045 projects could be located within 
                                                 
15 MPI (2005), “Orientation for developing industrial zones in Vietnam to 2020 – Objectives and 
implementing development plan for the period 2006-2010” 
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existing industrial estates. Of these, 1,200 (more than 50%) would be located on the available land in 
industrial estates of Dong Nai, Binh Duong, Ba Rai-Vung Tau and HCM City.  
 
An additional 51 industrial estates covering 6,135 hectares are under construction. If projects were to 
occupy a similar area to those in existing industrial estates, then the 51 additional industrial estates 
would accommodate 3,200 industrial projects.  
 

2.6 Handicraft villages 

2.6.1 The decentralization of small to medium scale manufacturing 
 
Contrary to what the terms suggests, a large number of industrial goods are produced by 
‘handicraft’ villages (also referred to as ‘craft villages’) ranging from handicraft, arts and 
embroidery to food and beverages, silk, cloth and tanning products, construction materials, 
and waste recycling of paper, plastic, glass and metal.  The Government considers craft 
villages as an important strategy for promoting rural economic development, increasing 
household income and improving living standards in rural areas where 75% of Vietnam’s 
population still reside.   
 
In 2003, the Korea Environment Institute undertook a survey of handicraft villages in 
Vietnam. In this study, handicraft villages are those where:16  
 
 The annual production value and income from non-farming crafts covers more than 50% 

of total annual production value and income of the whole village, or the annual turnover 
from crafts is at least 300 million VND; or 

 
 The number of households and workers engaged permanently or temporarily, directly or 

indirectly in the non-farming crafts makes at least 30% of the total number of households 
and workers in the village, or there are at least 300 workers involved in the crafts. 

 
Based on those criteria, there are 1,450 handicraft villages throughout the country, providing 
for more than 10 million jobs, or 29% of the rural workforce. While handicraft villages are 
found in most provinces, they are concentrated in the North with approximately 70% located 
in the Red River Delta economic region (Figure 2.8). Figures 2.9a to c show the location of 
craft villages in each of the 3 EFRs.  
 
Insert Figure 2.8: Enterprise density and handicraft villages by types 
 
Insert Figure 2.9a: Handicraft villages by types: Northern EFR 
 
Insert Figure 2.9b: Handicraft villages by types: Central EFR 
 
Insert Figure 2.9c: Handicraft villages by types: Southern EFR 
 
In a more recent study (JICA, 2005), 2,017 handicraft villages were identified. However, in 
this study ‘handicraft villages’ were defined as having at least 20% of households involved in 
the same craft or at least 20% of the village’s income originating from handicraft products.  
Villages in those categories have 1.4 million households and 11 million people (MARD, 
2005).17 In the JICA study, 63% of the villages were located in the North (Table 2.28).  A 

                                                 
16 Korea Environment Institute Report (2003), Vietnam Regional Environmental Management for 
Traditional Villages. 
17 Draft proposal of the program “each village each handicraft”, MARD, 2006. 
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significant proportion of the villages were making bamboo and rattan products (35%), 
embroidering and textiles (38%), and wood products (17%). 
 
Insert Table 2.28: Number of craft villages and their distribution by products and 
regions - 2001 
 
The number of enterprises in craft villages is estimated to be 40,500, around 80% being 
family businesses with 1 to 3 employees. In 2000, the production value of craft village 
activities reached 40,000 billion VND. Total export value from craft villages reached 562 
million USD. The main export products included ceramics, artisan handicrafts, bamboo and 
rattan, silk, embroidery, and wood products.  
 
Average income per capita in craft villages is up to 5 times higher than in villages devoted 
mostly or exclusively to agriculture (Table 2.29).  
 
Insert Table 2.29: Average income per households and household group of each 
village - 2000 
 

2.6.2 Future growth of handicraft villages 
 
Vietnam has given high priority to rural and decentralized development, and handicraft 
villages in particular as a means to achieve its policy of rural industrialization. Pursuant to 
Decision 132/QD-TTg, craft villages are encouraged to diversify their production and adopt 
advanced technology combined with traditional skills.  The National Congress issued 
Resolution 14/NQ-TW which aims to facilite and encourage the development of private 
sector especially in handicraft villages.  Also, the Government is attempting to create 
favourable conditions for the development of export industries, agro-product processing and 
traditional craft products.  Specific support provisions include:  
 
 Land policy: In general, the land law and policy has facilitated organizations, households 

and individuals to lease land on a long term basis.  Lease holders have five rights in 
relation to land management: decisions, use, transfer, inheritance or lease. Decision 
132/2000/QD-TTg provides that rural craft businesses will be given priority to lease land 
at the minimum price; 

 
 Investment policy: The investment policy on economic activities of craft villages pertains 

to the development of infrastructure or support to the development of local enterprises 
and rural career development through credit and financial tools.  In general, the 
Government’s investment policy for craft villages attempts to  create a more open 
environment for the development of industrial zones in rural areas or to create synergy 
across handicraft villages; 

 
 Credit policy: To facilitate and support the development of craft villages, the Government 

has issued preferential credit policies with various forms of subsidized loans (for example, 
Decision 193/2001/QD-TTg offers credit guarantees for small and medium enterprises). 
Approximately 33% of rural households can now access credit sources from financial 
organiations;   

 
 Tax policy: With VAT Law, Under Decision 132/2000/QĐ-TTg and other legal documents, 

the tax policy provides prioritized tax support for the development of careers and craft 
villages.  Basically, the tax policy encourages and supports the trading and development 
of craft villages. 
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Other policies to support production development and creating job opportunities in rural 
areas are presented in Box 2.11.  
 
MARD has finalised its master plan to 2010 for handicraft villages. It calls for an annual 
growth of 15% for the period 2006-2010, and a 20% annual increase in export revenues.  
MARD also aims to create some 300,000 new jobs each year, focusing on labor intensive 
and market demand industries such as handicrafts, food processing and small-scale 
engineering. 
 
Development targets are based on the potential of each geographic region.  For example, 
high-skill crafts such as lacquering, the wood industry and embroidery are given priority in 
the Red River Delta. The central coastal region will tap its potential in stone quarries, wood 
and porcelain products. The Central Highlands will focus on traditional crafts of ethnic 
minority groups, and the alluvial Mekong Delta will develop its farm produce, aquatic product 
and seafood processing industries together with intensive investment in porcelain products.  
 
Box 2.11: Selected policies to support the development of handicraft villages 
 
 Priority policies on land leasing, transferring, pledging and other land using rights under the 

Resolution 51/1999/NĐ-CP dated 8/7/1999 by the Government, stipulating the implementation of 
the (revised) Law on Domestic Investment Encouragement and other regulations; 

 

 Policy on supporting SME development under the Resolution 90/2001/NĐ-CP dated 23/11/2001 by 
the Government; 

 

 Income tax reduction and exemption for enterprises under the Resolution 164/2003/NĐ-CP dated 
22/12/2003 by the Government, instructing the implementation of the Enterprise Tax Law; 

 

 Tax reduction and exemption for natural resources allowed to exploit or use for agriculture and 
rural development, stipulated in Resolution 68/1998/NĐ-CP by the Government on 3/9/1998, 
instructing the implementation of the (revised) Natural Resources Tax Law and other policies; 

 

 Rights to borrow preferential loans for production development and job generation under the 
Decision 71/2005/QĐ-TTg dated 5/4/2005 of the Prime Minister on loan management mechanism 
and control by the National Employment Fund; 

 

 Official letter 670/BNN-TCCB by MARD, giving guidelines on rural vocational training. 
 

2.7 Global integration and the development of Vietnam’s industrial sector 
 
Trade liberalization and export promotion have been central to Vietnam’s continuing 
economic transition and rapid industrialization.  Vietnam has pursued a multi-pronged 
approach to gradually reducing trade barriers and increasing the outward orientation of the 
economy. The Government’s commitment to trade liberalization has been fueled, to a large 
extent, by bilateral and multilateral trade agreements. Under the ASEAN Free Trade 
Agreement (AFTA, 1995), tariffs on imports from ASEAN countries were reduced to below 
20% and are targeted to be below 5%t by 2006.  Under the United States-Vietnam Bilateral 
Trade Agreement (USBTA, 2001), Vietnam made substantial further commitments to 
liberalize its trade regime, including tariff reduction and removal of quota restrictions.  Other 
trade reforms that Vietnam has committed to under the USBTA include improving 
transparency in its trade laws, introducing dispute settlement procedures, protecting 
intellectual property, and facilitating investment. USBTA has provided a sizable stimulus to 
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exports, with exports to the U.S. increasing by 128% and making up 82% of total export 
growth in 2002.  The U.S. is now Vietnam’s largest exports market (IMF, 2003).  The 
composition of Vietnam’s exports and imports has also altered significantly during this 
period.  While the share of crude oil in total exports declined from a third in the early 1990s 
to a fifth by 2002, manufacturing exports rose from 6% to 32%.  There has been a significant 
diversification in Vietnam’s export markets as well. With Vietnam becoming less dependent 
on oil exports, Japan and Singapore have become less important export markets. The EU 
and U.S. have become major markets for manufactured goods such as textiles, garments, 
and footwear. 
 
Significant developments are expected following Vietnam’s accession to the WTO (approved 
by the WTO General Council on November 7, 2006).18  In general, the average tariff rate on 
the import of manufactured goods into Vietnam will be reduced from approximately 18% to 
12.5%, making the export of manufactured goods to Vietnam more competitive. In addition, 
a large number of subsidies and tax incentives provided by the Government of Vietnam to 
the industrial sector are prohibited by the WTO and will have to be phased out.19  Most 
existing import bans introduced by the Government will have to be eliminated.  While 
Vietnam will benefit from a greater access to world markets, its industrial sector will face a 
much greater level of competition. In particular:  
 
 Chemicals, cosmetics and pharmaceuticals: Vietnam has committed to reduce tariffs to 

the harmonization rates by the Chemical Harmonization Agreement on 80% of chemical 
products. Vietnam’s average tariff on cosmetics, a sub-sector in chemicals, will be 
reduced from 44% to 17.9% upon full implementation. Pharmaceutical tariffs will average 
2.5% within 5 years after accession; 

 
 Motor vehicle parts: Tariffs on auto parts will be reduced by 19% to an average of 13%. 

Vietnam will also reduce its tariff on large motorcycles by 56% and motorcycle parts by 
32% after full implementation; 

 
 Agriculture and construction equipment: Vietnam will reduce tariffs to 5% or less for close 

to 90% of its tariff lines; 
 
 Wood products: Vietnam’s average tariff on wood products will be approximately 4% 

upon accession; 
 
 Textile and garment: Removal of export quotas for Vietnamese exports of textile and 

garments. Removal of USD 4 billion subsidies provided by the Vietnamese government to 
the textile and garment sector within the next five years. Levies against imported 
garments and textiles are to be lowered to 10-15 percent from current 40-50 percent (Box 
2.12); 

 
 Ferrous and other scrap metals: Vietnam will reduce export duties on such metals by up 

to 51% of current levels over the next five to seven years. 
                                                 
18 For more details, see: Trade Facts, May 31, 2006 (published by the Office of the United States 
Trade Representative, Executive Office of the President of the Unites States).  
19 For example, Decree 164 on the implementation of the Law on Enterprise Income Tax provides that 
a company having an export sales volume of more than 50% of the total value of goods produced 
qualifies for a 20% tax rate for 10 years from the commencement of business operation, a two-year 
tax exemption, and a subsequent 3-year 50% tax reduction from the first profit making year. 
Companies exporting 100% of their production enjoys a 10% tax rate for 15 years from the 
commencement of business operation, a four-year tax exemption and a subsequent seven-year 50% 
tax reduction. Such tax incentives are expected to be in violation of the WTO’s Agreement on 
Subsidies and Countervailing Measures (ASCM). Vietnam’s Ministry of Finance recognizes that 
exports subsidies of this nature will have to be gradually reduced as Vietnam joins WTO.  
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 Information technology products: Upon accession, Vietnam will join the Information 

Technology Agreement (ITA), which eliminates tariffs on information technology products 
including computers and cell phones; 

 
 
Box 2.12: WTO and the garment sector: End of subsidies 
 
State ends subsidies for garment sector 
 
New regulations issued last week will end State subsidies of the textile and garment industry, 
according to Le Quoc An, chairman of the Vietnam Textile and Garment Association. Speaking at a 
press conference on Tuesday, An said the end of incentives for the garment sector aims to comply 
with requirements for Vietnam's accession to the World Trade Organization (WTO) that State 
subsidies to the sector be abolished. The subsidies were part of Decision No 55, aimed at developing 
the industry during 2001-10 and ratified by the Prime Minister in April of 2001. "To develop the 
industry, it was allowed to raise capital mostly from foreign investors, domestic enterprises, 
commercial loans and a portion from the State's Development Assistance Funds," said An.  
 
During 2002-05, Development Assistance Funds (DAF) provided the sector with loans totaling 
VND1.9tril (US$120mil) with combined preferential interest at just $4mil, An said. 
DAF preferential loans went to projects involved in textile weaving, dyeing and finishing, which usually 
require significant capital investment in the construction of waste disposal and water treatment 
systems, he added. The industry received about $500,000 from the State for export promotion and 
performance incentives. "The support was still kept modest," An said, "and it was several times lower 
than the fees and taxes that producers had to pay to the State. For instance, just from US-bound fees, 
the State collected around VND293bil ($18.3mil) from 2003 to 2005." "When Vietnam becomes a 
member of WTO, difficulties imposed on domestic garment makers would likely outweigh opened 
opportunities," An said. The industry imports almost fabrics, garment-making accessories, machinery, 
technologies, and chemicals, all at high costs. 
 
Upon Vietnam's accession to the WTO, competition on the domestic market will also become fiercer 
as levies against imported textiles and garments will be cut from the current 40-50% down to 10-15%, 
according to VITAS. However, foreign competitors would also have easier access to international 
advanced technology and management experience. Source: Vietnam News, June 8, 2006 
 
 
Vietnam’s accession to the WTO will also impact the agricultural and service sectors. The 
current average tariff applied on agricultural products is 27%. Upon accession, tariffs on 
more than ¾ of U.S. agricultural exports to Vietnam will be limited to a rate of 15% or less 
thus making exports of agricultural products to Vietnam considerably more competitive. In 
the service sector, the following develops will influence the future shape of industry in 
Vietnam:  
 
 Environmental services: Vietnam will liberalize its environmental services market. It will 

allow U.S. and other international service providers to operate, including sewage services 
through joint-ventures with Vietnamese partners upon accession, or as 100% foreign-
owned after 5 years.  

 
 Banking: As of April 1 2007, foreign banks will be able to establish 100% foreign-invested 

subsidiaries, take unlimited local currency deposits from legal entities and issue credit 
cards; 

 
 Securities: As of the date of accession, foreign securities firms will be able to open joint 

ventures with up to 49% foreign ownership. After five years, foreigners will be able to own 
100% of securities firms; 
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 Insurance: Vietnam will allow foreign insurance companies to operate through 100% 
foreign-owned subsidiaries and will provide foreign insurance companies with full national 
treatment; 

 
 Telecommunications: Vietnam will open its telecommunications market and allow 

majority-owned foreign supply in selected areas of the market; 
 
Vietnam's accession to the WTO is thus expected to have great influence on its foreign trade 
in terms of volume and structure as it requires a commitment to simplify import controls, 
reduce the level of import protection, and reduce or eliminate various forms of industrial and 
agricultural support and export subsidies. With membership to the WTO, Vietnam will 
participate in the global re-allocation of inputs productivity such as land, labor, capital and 
natural resources. This will induce a restructuring of Vietnam’s overall economy, including its 
industrial structure.  In particular, Vietnam may significantly increase its exports, which may 
in turn lead to a rapid expansion of export-oriented sectors. Without a specific modeling 
exercise (by means of a computerized general equilibrium model - CGE), it is not possible to 
quantify the impact of a general and specific reduction of import duties and export subsidies. 
However, based on Vietnam’s known comparative advantages, the following changes may 
be expected in the short to medium term:  
 
First, labour intensive industrial sectors such as handicraft as well as textiles and garments 
may further expand (relative to a scenario where Vietnam would not access WTO). 
However, Vietnam’s comparative advantage in such sectors (especially the textile and 
garment sector) may be offset by the removal of various subsidies currently supporting them. 
Firms heavily dependent on subsidies will need to rationalize their operations to benefit from 
Vietnam’s accession to WTO. In all likelihood, some will not be capable of doing so. 
  
Second, land intensive industries such as plantation, grain production and traditional 
husbandry would decrease. This is particularly the case as Vietnam’s explicit policy is to 
industrialize its rural sector.  
 
Third, capital intensive industries and services would increase significantly, including 
banking, security, insurance, brokerage, tourism, real estate, and education.  
 
Changes to the nature and path of industrialization are expected to take place only gradually 
and over a relatively long period of time. Indeed, in most cases with the possible exception 
of the textile and garment sector, import duties and export subsidies are reduced rather than 
being eliminated and this over a period of 5 to 10 years.  Also, Vietnam is a member of the 
ASEAN Free Trade Agreement, and signatory of the bilateral United States-Vietnam 
Bilateral Trade Agreement (USBTA). Hence, to a limited extent Vietnam has already 
embarked on a number of reforms to its import and export tariff and non-tariff system. With 
WTO accession, Vietnam will consolidate those revisions.  This is not to understate the scale 
and importance of the challenges ahead.  
 
As noted in the SEDP 2006-2010, despite recent achievements, Vietnam’s capacity to 
respond to the challenges of increasing integration in the world economy suffers from a 
number of significant constraints. The overall competitiveness of Vietnam’s industrial sector 
is limited and weak, and is currently characterized by low productivity, low and outdated 
technological standards, and high production costs.20 The operational effectiveness of state-

                                                 
20 According to assessment and comparison of the latest data of 2004 – 2005, Vietnam’s business 
competitiveness index (BCI) ranks 79th among 103, Vietnam’s national general competitiveness index 
(GCI) in global comparison ranks 77th among 104; economic development is still at a low level. Even 
in information technology, which records the highest acceleration in Vietnam, still ranks at 68th among 
102 countries. The comparative corruption index published by the Transparency International, reflects 
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owned enterprises is low. Despite (or because of) this low productivity, state-owned 
enterprises, especially large State corporations, continue to benefit from privileged access to 
land use, capital, and various forms of tax exemptions and subsidies.  The SOE reform 
process has been slow and mainly implemented in enterprises with small capital. Large 
corporations owning hundreds of enterprises have remained in the hands of the State. 
Despite its dynamism and increasing importance in the economy, the non-State sector is 
currently made up of small and medium enterprises with limited access to capital to 
undertake investments in new technology. Finally, the structure of labor supply is not 
suitable for a technologically advanced industrial sector as Vietnam is still characterized by a 
large pool of untrained labor and an inadequate supply of skilled workers.   
 

2.8 Summary 

2.8.1 Population and economy 
 
The following key developments have direct implications for the national industrial pollution 
profile:  
 
First, Vietnam is experiencing a rapid urbanization and concentration of both its population 
and economic activity in a very limited number of geographical areas. In particular, the 
Southern Economic Focal Region is experiencing very rapid urbanization and 
industrialization. This region alone contributes to approximately 55% of Vietnam’s industrial 
production.  
 
Second, At this same time Vietnam is experiencing a fundamental structural shift of its 
economy away from the ‘agricultural, forestry, and fisheries’ sector towards industry, and to 
a lesser extent towards services. This trend is expected to continue to develop and intensify 
with Vietnam’s increasing integration in the global economy.  
 
Third, the share of the domestic non-state sector as well as foreign-invested sector in the 
economy is rapidly increasing, and is particularly higher in the Southern Economic Focal 
Region than in both the Northern and Central Economic Regions.  
 
This last development reflects an important and steady shift of the government’s roles, 
responsibilities and functions away from being an ‘owner’ of the economy, towards being a 
facilitator and regulator. If sustained, this shift will have important implications for 
environmental management in the industrial sector.  
 

2.8.2 Rapid growth and concentration in manufacturing 
 
Vietnam has pursued a policy of rapid industrialization, including the rural sector, as a 
means of achieving economic and social objectives.  The analysis in this chapter of the 
manufacturing sector and of the industrialisation process can be summarized in a few key 
points shaping Vietnam’s industrial pollution profile: 
 

                                                                                                                                                     
it’s the seriousness of this issue in Vietnam, which ranks 102nd among 144 countries in the world.  In 
terms of business operation and strategies as well as national business environment, Vietnam is 
behind other countries in the region like China, the Philippines, Indonesia, Malaysia, and Thailand, 
and well behind South Korea, and Singapore. 
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First, the food and beverage sector (VSIC-15), wearing apparel (VSIC-18), tanning and 
dressing of leather (VSIC-19), wood and products of wood (VSIC-20), fabricated metal 
products (VSIC-28) and furniture (VSIC-36) are the most economically significant industrial 
sectors, representing 65% of all industrial employment, and 57% of all industrial firms in the 
country. 
 
Second, in terms of geographical distribution, most of Vietnam’s industrial activity is located 
in five provinces/cities - Ho Chi Minh City, Binh Duong and Dong Nai in the South, and Hanoi 
and Hai Phong in the North.  63.1% of all manufacturing employment and 54.7% of all 
industrial firms in the country are located in those 5 provinces. Albeit to a much smaller 
extent, Da Nang is the most important industrialized area in Central Vietnam.   
 
Third, more than 80% of industrial activity is taking place within the 3 Economic Focal 
Regions. The Northern Economic Focal Region and the Southern Economic Focal Region 
will intensify the existing process of urbanization and industrialization.  The Central 
Economic Focal Region is expected to experience a significant shift of its development away 
from the ‘agriculture, forestry, and fisheries’ sector towards an industrialization of its 
economic activities especially with the development of an oil refinery and associated petro-
chemical and chemical industries.   
 
Fourth, even though the occupancy rate remains relatively low, industrial estates represent a 
growing economic and industrial contribution to Vietnam’s economy and exports. An 
additional 4,000 new industrial facilities are expected to be located within existing industrial 
estates and estates under construction.  It is expected that 35% of all manufacturing 
enterprises will be located within industrial estates by 2010. Most of these industrial estates 
are located in Southern Vietnam. 
 
Fifth, handicraft villages are a key tool to achieving industrialization of the rural sector and 
increased rural income.  Through a series of support policies, handicraft villages are 
expected to continue experiencing a rapid growth as a mechanism to achieve the policy of 
the government to industrialize the rural sector. Most craft villages are located in Northern 
Vietnam. 
 
Sixth, Vietnam’s expected access to the World Trade Organization will further consolidate its 
path toward industrialization and the increasing significance of the industry and service 
sectors at the expense of agriculture. The gradual removal of import control and duties, as 
well as export control and subsidies will lead to a steady re-allocation of resources (land, 
labor, and capital) towards those sectors in which Vietnam possesses comparative 
advantages at the regional and international levels.  Superimposed on these trends, there 
may be abrupt changes that could have serious consequences at the local level (such as the 
closure of industrial facilities which find themselves unable to successfully compete on the 
regional and world stage).  
 
In Part B, we examine how these characteristics of Vietnam’s industrial sector are reflected 
in its industrial pollution profile.    
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Part B Industrial pollution in Vietnam 
 
Part B presents a national industrial pollution profile based on the characteristics and trends 
in the industrial sector presented in Part A.  The profile results from the application of the 
Industrial Pollution Project System (IPPS) developed by the World Bank.  A wide variety of 
point-source pollution release information available in Vietnam is also used.21  In particular 
this field information is used to validate the pollution release estimates obtained from IPPS 
methodology.  The validation exercise shows that the pollution estimates obtained by using 
the IPPS are very close to field measurements in Vietnam.  This is especially the case when 
provinces and sectors are ranked from most to least importance as a pollution source.  
Ranking of most polluting sectors and geographical areas are almost identical using the 
IPPS model and field information collected from specific industrial sectors in Vietnam.   
 
Although the model estimates are valid, they should not be used to assess compliance with 
existing regulatory emissions (air) or effluent (water) standards, or to assess pollution fees to 
be paid by an industrial facility discharging water pollutants under Decree No. 67/2003/ND-
CP on Environmental Protection Charges for Wastewater.22  The estimates provide an 
essential guide to priorities where follow up is required.  Field inspections and measures are 
essential to confirm and extend information on specific sectors and plants. 
 
The purpose of Part B is to develop and demonstrate how a rigorous and systematic 
approach based on best available knowledge and international good practice can be used to 
set priorities for further on-the-ground investigation in terms of industrial sectors, sub-sectors 
and plants, and in terms of geographical areas.  The results presented in this Part are not a 
substitute for actual data collection and thorough understanding of local conditions. 
However, the results will guide the data collection process by providing a comprehensive 
profile of the key polluting sectors and areas, thus allowing a better allocation and focus of 
the limited resources available for pollution control. The methodology and results of this 
study should be seen as an exercise in priority setting.  The methodology could become an 
important tool in industrial pollution management.  The results should be regularly updated 
with additional information based on actual data on pollution releases with a view to 
improving and fine tuning the priority setting framework presented here. 
 
Chapter 3 describes key features of the methodology used in this study.  Chapter 4 presents 
estimates for types of air, water and land pollutants with a special emphasis on hazardous 
substances. 
 
In Chapter 5, results are examined for the industrial sectors which are generating these 
pollutants.  Finally, in Chapter 6, the results are examined from a geographical view point - 
national, regional, provincial and, for selected top polluting provinces, the commune level.  
This approach allows priorities to be identified for different types of pollution, among sectors 
releasing the pollutants and for areas of potentially significant pollution concentrations.    
 

                                                 
21 This information was made available through reports prepared by the research and policy institutes 

from the Ministry of Industry, the Ministry of Construction, the Ministry of Transport, the Ministry of 
Agriculture and Rural Development, the Ministry of Fisheries, and the Ministry of Natural Resources 
and the Environment. 

22 Decree 67 as well as other pollution control policies will be discussed in details in Part C.  
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3 Methodology  
 
Environmental regulators in developing countries often lack the necessary resources, 
staffing and capacity to undertake systematic plant-level monitoring of pollution releases to 
air, water and land.  Such information tends to be available on an occasional basis, for a 
limited number of pollutants, and for a limited number of industrial facilities.  Despite its very 
best efforts and recent increase in the budget allocated to local authorities for pollution 
control,23 Vietnam works under similar resource constraints to many of its neighbors.  In 
addition, what information exists in Vietnam is largely anecdotal or is collected in an ad hoc 
manner which does not provide a comprehensive view for setting priorities.  What is needed 
is a systematic method that can serve as a first-order approximation of the overall pollution 
situation and help lay the groundwork for priority setting and monitoring efforts. 
 
Recognising these constraints and the urgent need for effective pollution management 
based on priority setting, the Development Research Group of the World Bank developed 
the IPPS.  The model exploits the fact that industrial pollution is affected by the scale of 
industrial activity and its sector composition. IPPS operates through sector estimates of 
pollution intensity (usually defined as pollution per unit of value added or per unit of 
employment).  The IPPS has been used in many countries where insufficient data on 
industrial pollution proved to be an impediment to the development of pollution control 
strategies and prioritization of activities.24  The sections which follow briefly describe the 
nature of IPPS25, the methods this study has used for assessing hazardous pollution and the 
dataset which the IPPS draws from in Vietnam. 
 

3.1 The Industrial Pollution Projection System (IPPS) 
 
IPPS is a modeling system which combines data from industrial activity (such as production 
and employment) with data on pollution emissions to calculate pollution intensity factors (or 
coefficients), i.e. the level of pollution emissions per unit of industrial activity.  Pollution 
intensities have initially been calculated with data available in the United States from the 
U.S. Manufacturing Census and the U.S. Environmental Protection Agency (EPA).  The 
details of each of how these data sets were used and the calculations made are contained in 
Annex 3.1. 
 
The basic calculation took manufacturing information on output value, value-added and 
employment and matched this with the US EPA’s database on pollution releases, on a plant-
by plant basis.  Pollution intensities were then calculated as the total amount of releases 
divided by the manufacturing indicator (i.e. output value, value-added or employment).   In 
the case of the employment-based indicator, that figure is the number of kg of pollutant per 
unit of employment.  IPPS has pollution intensities using several different manufacturing 
measures, however the one retained for this study is the employment-based pollution 
intensity since it has been shown to be much more stable across different technologies and 
across both developed and developing countries (Dasgupta et al. 2002). 
 

                                                 
23  An extensive review of public expenditures for pollution control in Vietnam is presented in Part C. 
24 For example, IPPS was recently used to estimate the contribution of various industrial sectors to 

total pollution intensity in Brazil (Dasgupta et al., 1998), China, Latvia (Laplante and Smits, 1998), 
Mexico, and Thailand (Laplante and Meisner, 2001). 

25  Further information may be obtained in Hettige et al. (1995). 
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The US EPA contains emissions information for a number of pollutants and chemical 
substances known to be harmful to both human health and the environment.  IPPS 
coefficients are available for the following list of pollutants: 
 
Air pollutants: 

 sulfur dioxide (SO2);  
 nitrogen dioxide (NO2);  
 volatile organic compounds (VOC); and 
 particulate matter: both total suspended particulates (TSP) and particulate matter of 

size less than 10 microns (PM10). 
 
Water pollutants:  

 Biological oxygen demand (BOD); and 
 Total suspended solids (TSS). 

 
IPPS also includes pollution intensities for over 240 priority chemicals and metals released 
to air, water, and land.26 Listed below are some of the chemicals known to be toxic to human 
health and metals known to be bio-accumulative:27 
 

 Chemicals: Benzene, chloroethane, chloromethane, toluene and zylene; 
 Metals: Antimony, arsenic, asbestos, beryllium, cadmium, chromium, copper, cyanide, 

lead, mercury, nickel, thallium and zinc. 
 
For each of the air and water pollutants and the 240 toxic chemicals and metals, IPPS 
provides a lower bound value for the pollution intensity coefficients, an upper bound value, 
and an inter-quartile mean value.  For the purpose of this study, estimates of pollution load 
are based on the lower bound value of pollution intensity.  It was decided to adopt the more 
conservative measure of pollution intensity.  Therefore, pollution release estimates 
presented in this report are to be interpreted as under-estimates of the actual pollution 
releases.  However, in the context of this study, and for priority setting in general, what 
matters most are the relative rankings of one sector or area over another. 
 

3.2 Methods for assessing industrial pollution toxicity and hazard 
 
There are two related terms which are especially important in industrial pollution 
management – “toxic” substances” and “hazardous substances”.  These terms are used 
interchangeably but do have a slightly different meaning.  The first relates broadly to harmful 
substances in the environment while the term “hazardous substances” relates more to their 
affect on people.  Pollutants in Vietnam which are toxic and hazardous need to be identified, 
sourced and managed as a matter of the highest priority. 
 
“Toxic substances” or pollutants are chemical and metal contaminants in the environment 
that harm plants, animals, fish and humans.  “Toxicity” is the degree to which a substance 
can harm humans, animals or natural systems.  The toxicity of a chemical depends on many 
factors, including concentration (i.e. the amount in a unit area), chemical and physical form, 
as well as its persistence (i.e. how long it stays in the environment).   The chemical and 
                                                 
26 The TRI requires firms to report their releases of chemicals known to be toxic and metals known to 

be bio-accumulative in each of the following categories: (1) Fugitive or non-point air emissions; (2) 
stack or point air emissions; (3) discharges to streams or receiving water bodies; (4) underground 
injection on-site; (5) release to land on-site; (6) wastewater discharges to publicly-owned treatment 
works; and (7) transfer to off-site facilities for treatment, storage or disposal. These seven 
categories are grouped into 3: air, water, and land. 

27 For a complete list of substances refer to Annex 3.1. 
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physical properties of a receiving water body, land or air, combined with the type and life 
stage of the living resources exposed to the chemical, also affect a contaminant's toxicity. 
 
“Hazardous substance” is a term usually relating to the effect of industrial chemicals on 
human health. It is a substance which has the potential to harm the health or safety of 
persons in or outside of the workplace.  Hazardous substances are: 
 

 harmful/toxic - causing transient or permanent damage to body functions  
 corrosive - causing damage to living tissue  
 irritant - causing local irritation to living tissue  
 sensitising - causing an allergic reaction  
 carcinogenic - causing cancer  
 mutagenic - causing genetic damage  
 substances toxic to human reproduction. 

 
It is well-known that chemicals and metals possess widely varying characteristics in terms of 
their potential impact to human health and the environment in general. Hence, measuring 
the relative toxicity of a particular substance may prove to be important when assessing the 
level of risk when an individual is exposed to such substance.  A second important 
determinant of risk is exposure, which is a function of the concentration of the particular 
substances and the duration of exposure to that concentration. For any given period of time, 
higher concentrations can lead to higher risk factors for the individual. Similarly, for any 
given level of concentration, longer periods of exposure can lead to higher risk factors. Both 
toxicity and exposure are important in assessing risk. 
 
To factor toxicity into the analysis IPPS pollution loads, estimates are weighted by a relative 
toxicity factor (or Threshold Limit Values (TLV)) produced by an internationally recognized 
source (American Conference of Governmental Industrial Hygienists, 1999).  These toxicity 
factors are a culmination of epidemiological evidence and occupational health and safety 
standards typically adopted throughout the US and the world.  The calculation procedure 
essentially multiplies the estimated pollution load by the relative toxicity factor (TLV) of the 
substance to yield a toxicity-weighted pollution load.  For example, if a particular substance 
were more toxic, the pollution load would receive a greater weight than if the substance were 
relatively benign.  Thus substances that are relatively more toxic would rank higher owing to 
weighting scheme.  The details of the exact procedure are provided in Annex 3.1. 
 
To calculate the relative hazard risk, the pollution load estimates are also categorized into 
three ranges of acute exposure hazard using lethal concentration, LC50, and lethal dose, 
LD50, values (Horvath et al., 1995; Swanson et al., 1995).  Details of their description and 
derivation are provided in Annex 3.1.  These measures form the basis of epidemiological 
impact studies in evaluating the potential risk to human life.  In this study, each chemical in 
the database was classified as a (1) high hazard, (2) moderate hazard, or (3) low hazard 
according to its LC50 and LD50 value and then aggregated up to the plant level and 
summarized at the provincial, commune and sector level. 
 

3.3 The industry census database  
 
The key piece of information required to calculate pollution load in Vietnam is the information 
on the scale of manufacturing activity.  The data source used in this exercise is the 2004 
Enterprise Census from the General Statistical Office (GSO) of the Ministry of Planning and 
Investment (MPI).  Details on the history and sampling methods of the GSO Census are 
contained in Annex 3.1. 
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Enterprise information is collected according to the Vietnam Standard Industrial 
Classification (VSIC) system28, which is based on the International Standard Industrial 
Classification (ISIC) system (Revision 3.1).29 
 
In the 2004 Census used as a basis for this report, there were over 90,000 recorded 
enterprises spanning 14 industrial sectors.30 Since the interest here is to estimate industrial 
pollution from manufacturing activities, the sample is restricted to the manufacturing sector 
data within the Census.  This includes 131 sub-sectors at the VSIC-4 unit of analysis.  The 
GSO Census of 2004 covers 20,444 firms in the manufacturing sector, and 2,833,615 
workers. This represented nearly 23% of all enterprises in the GSO 2004 Census, and 53% 
of all employment. 
 

3.4 Validation of GSO survey 
 
One noted limitation of the GSO data set is that some of the observations are the 
headquarters of a company that has operations in other locations.  To test the extent to 
which this was true, a field study was conducted by selecting the top two communes in each 
of the top ten provinces in terms of the estimated pollution load by IPPS.  Then the top 2-3 
most polluting factories and their commune location were identified.  Field operators then 
placed a phone call to the factory to substantiate its location.  In the case that a factory could 
not be contacted, a call to the relevant provincial DONRE was placed.  Since the factories 
were serious polluters, in most cases the DONRE’s were aware of the factories and could 
pin point their location.  This was not always the case.  During informal discussions, it was 
noted that some of the most seriously polluting factories were not in the communes 
identified. The addresses given were only the headquarters for administration purposes. 
 
The degree of bias this phenomena introduces is unknown, however the magnitude of this 
bias diminishes with greater aggregation of analysis.  At the provincial level it may not be a 
concern at all since most operations, including the headquarters may co-locate in the same 
province.  However at levels of aggregation smaller than the commune level results are not 
fully reliable.  Field observations will play a critical role in the follow-up to this study and to 
future monitoring activities.  The study should also lead to further discussions with the GSO 
on improving the coverage of the census and the method of collection so that satellite plant 
locations are fully and accurately accounted for in the annual roster.  These suggestions and 
others are described more fully in subsequent chapters on the way forward. 
 

3.5 Method of validation for estimation 
 
One common question that arises when IPPS is used in a developing country context such 
as Vietnam is how realistic is it to use coefficients derived from data in the United States?  
The answer is two fold.  In the absence of detailed information on pollution emissions, IPPS 
serves as a first-order approximation until such time as locally monitored information can be 
                                                 
28 Data are collected at the 6-digit VSIC level. 
29  The United Nations classification of industry – ie the International Standard for Industry 

Classification (ISIC) is adopted by all countries.  The Vietnam system of industrial classification 
follows the ISIC Revision 3.1.  The detailed descriptions can be found on the UN Statistics Office 
Website: http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=17 

30 Agriculture, forestry and fishing; mining and quarrying; manufacturing; electricity, gas and water 
supply; construction; wholesale and retail trade; hotels and restaurants; transport, storage and 
communications; financial intermediation; real estate, renting and business activities; public 
administration and defense; education; health and social work; and other community, social and 
personal service activities. 
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substituted into the model to make it country-specific. Another reason for using IPPS lies in 
understanding whether Vietnamese industrial technology is well represented by the 
underlying technology reflected in IPPS.  The coefficients derived for IPPS were based on 
1987 emissions profiles for over 20,000 plants in the US.  Many existing industrial operations 
in Vietnam use technologies  over 15-20 years old similar to those operating in the US in the 
late 1980’s and early 90’s (although, in some sectors such as seafood processes, 
technologies are changing rapidly).  Most important, the coefficients used in this study are 
lower bounds – ie resulting in the most conservative pollution estimates based on the US 
technology inherent in the coefficient structure. 
 
In the case of Vietnam, some monitored information on pollution is available however it is not 
collected on a systematic and comprehensive basis and does not cover as many pollutants 
or sectors as in the IPPS.  The purpose of this section is to compare the relative ranking of 
pollution load for provinces and sectors using real Vietnamese observed coefficients with 
those estimated by IPPS.  This provides some evidence to the question - does the 
underlying Vietnamese technology concord well with the technology inherent in the US-
based IPPS coefficients?  To test this proposition, pollution coefficients for BOD and TSS 
were obtained from the CTC Vietnam31 and from the Vietnam Canada Environment Project 
(VCEP). Since the CTC database of coefficients included coefficients for 54 sectors 
measured in terms of manufacturing employment, this facilitated a comparison with the IPPS 
coefficients used for this exercise (employment-based coefficients). 
 
Rank correlation coefficients were calculated between estimated BOD and TSS loads using 
both CTC and IPPS coefficients.  The results suggest that at the provincial level the 
correspondence is high, while among sectors it is lower.  However, the differences between 
sector estimates are not statistically significant.  In addition, since only 54 sectors were 
comparable this may explain the lower correlation.  Details of the comparison are provided in 
Annex 3.1.  Most important, the rankings of pollution load by pollutant, sector and location 
were the same. 
 

3.6 Summary 
 
This chapter briefly describes a methodology which can provide a comprehensive picture of 
industrial pollution in Vietnam.  Using the IPPS methodology, policymakers are able to 
analyze relative pollution intensity at varying degrees of aggregation, from the pollutant and 
point source to the national level.  This allows for a great deal of flexibility in applying the 
results to help shape regulations and management frameworks.  The model is also capable 
of producing results that are useful for occupational health and safety concerns, where high 
risk pollutants can be identified and policies set to minimize the potential exposure to 
hazardous substances.  Validation of the IPPS model also reveals a high correlation with 
actual pollution-intensity observations in Vietnam.  Although the correlation becomes weaker 
in particular sectors, the sample comparison is small owing to the few actual observations 
and reliable coefficients in Vietnam.  Future monitoring efforts would be most effective in 
sectors where there is a current dearth of systematic pollution monitoring information. 
 
This methodology also makes use of the extensive information collected by the General 
Statistics Office of the Ministry of Planning and Investment.  While there remain issues and 
questions pertaining to this dataset,32 it is the single most comprehensive database on 
industrial manufacturing activity in Vietnam.  Systematic access and use of this dataset by 

                                                 
31 http://www.ctcgroupe.com/en/locations/ctc_vietnam.php 
32 For example, insofar as enterprises of less than 10 employees are concerned, the GSO surveys 

only 20% of these enterprises. 
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environmental authorities could guide and greatly facilitate the setting of priorities for the 
collection of environmental data (monitoring) and for management planning.  In particular 
increased coverage would be most useful in locations of environmental concern, including 
expanding industrial zones and craft villages.  This would serve to focus resources in areas 
of higher pollution intensity and where calibrating the IPPS model to the local context would 
be of greatest benefit. 
 
The immediate way forward is to use the information contained in this report to identify 
‘hotspot’ pollutants, sectors and geographical areas, then to perform field observations, spot 
checks and sampling of emissions.  Armed with this information the authorities can then 
begin substituting the locally observed/monitored data for the US-based intensities currently 
used by the IPPS.  After the identification of ‘hotspot’ areas, one could then monitor those 
areas to calibrate the model further and perform a trends analysis in sector pollution and 
area-based pollution over time.  This will enable regulators to track the progress in some 
areas and help identify those where efforts are most needed. 
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Annex 3.1: Methodology 
 
Further details on the Industrial Pollution Projection System (IPPS) 
 
The EPA maintains a number of databases on pollution emissions. These include the Toxics 
Release Inventory (TRI), the Aerometric Information Retrieval System (AIRS), the National 
Pollutant Discharge Elimination System (NPDES), and the Human Health and Ecotoxicity 
Database (HHED).  All of these data sets have been used in the calculation of pollution 
intensities in IPPS.33  When the datasets from the manufacturing census are combined with 
the various EPA databases, it is possible to calculate pollution intensity factors for 
approximately 20,000 plants.  
 
Figure 3.1: Industrial Pollution Projection System - Pollution Intensity 
US Manufacturing Census

(200,000 plants)
US EPA EMISSIONS

(20,000 plants)
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A common issue with the calculation of industrial pollution intensity concerns the choice of 
the variable to capture the extent or size of the manufacturing activity.  While physical 
volume of output would be the ideal unit of measurement, facilities across industrial sectors 
and sub-sectors often use different units to report the volume of their production.34 This does 
not allow for comparison across industrial sectors. Perhaps more importantly, international 
experience clearly indicates that pollution released per unit of output vary greatly across 
technology vintages even within an industrial sector. Generally, recent vintages of 
technology produce less pollution per unit of output than older technologies.  Hence, using 
‘pollution per unit of output’ as obtained from developed countries to estimate pollution 
releases in developing countries would lead to significant underestimation of pollution 
releases. 
 
However, the value of output and plant-level employment do offer common units of 
measurement. Perhaps more important, pollution per unit of labor has proven to be relatively 
similar across vintages of technology within specific industrial sectors and sub-sectors. The 
reason for this is explained by the fact that as an industrial sector moves up the technology 

                                                 
33 The TRI contains information on annual emissions for more than 300 toxic chemicals to the environment.  

Manufacturing establishments that (1) employ 10 full-time employees or more and (2) produce, import or 
process 25,000 pounds or more of any listed chemical must report the nature and quantity of the chemical 
produced, imported, or processed.  In 1987, approximately 20,000 enterprises reported their releases of such 
chemicals.  The AIRS is the US national database for ambient air quality, air emissions and compliance data 
with the U.S. Clean Air Act. The NPDES contains the self-reported data of plants facing standards for water 
emissions. Finally, the HHED contains various indices of toxicological potency. 

34 For example, some facilities may report their production using a weight measure (kilograms or tons) while 
others may use a volumetric measure (for example, cubic meters), or an area measure (for example, square 
meter). 
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ladder, it tends to be less and less labor intensive and more and more capital intensive. 
Hence, while pollution release tends to fall as technology improves, the number of workers 
also tends to fall (to the benefit of capital).   Pollution per unit of employment proves to be 
relatively constant across different vintages of technology within industrial sectors and sub-
sectors and is similar in developed and developing countries (Dasgupta et al. 2002).  Hence, 
pollution coefficients obtained in developed countries where pollution intensity is measured 
as pollution per unit of labor are used to estimate pollution load in developing countries by 
assuming that similar pollution intensities prevail. This is the core assumption supporting the 
use of the IPPS model in Vietnam. 
 
Further details on the methods for assessing industrial pollution toxicity and hazard 
 
The purpose of this section is to briefly describe the methods used to index toxicity and 
hazard utilizing the extended list of over 240 substances mentioned in the previous section. 
 
(i) Methodology for occupational risk assessment 
 
Various governmental and non-governmental organizations around the world, such as the 
EPA in the United States, regularly publish comprehensive lists of hazardous chemicals 
which may serve as guidelines for explicitly incorporating toxicity in the prioritization of 
pollution control effort.35 In particular, in 1999, the American Conference of Governmental 
Industrial Hygienists (ACGIH) developed the concept of Threshold Limit Values (TLV) which 
allows weighing pollution loads by their relative toxicity. The values are derived for 
occupational health and safety standards for workers in industrial complexes. A TLV is 
defined as a time-weighted average exposure concentration that cannot be exceeded for a 
conventional 8-hour workday and a 40-hour work week. TLVs are health-based values 
established by committees that review existing published and peer-reviewed literature in 
various scientific disciplines (e.g., industrial hygiene, toxicology, occupational medicine, and 
epidemiology). TLVs are air inhalation thresholds, and in this regard can be applied only for 
air exposure to the chemical substance. TLVs have been developed for more than 700 
chemical substances and physical agents.36 
 
In order to incorporate the TLV concept of toxicity into this analysis, we proceed in two steps. 
First, we make use of the 240+ chemical and metal intensities derived from information 
contained in the Toxics Release Inventory by the U.S. EPA. Second, we convert each of 
these substances into equivalent weights to enable a comparison of toxicity across the 
chemicals. These weights are calculated by normalizing each chemical with respect to a 
reference chemical, chosen to be sulfuric acid: 
 
wi = (TLV Reference value for sulfuric acid = 1)    
(TLV Reference value of chemical i) 
 
where wi is interpreted as the sulfuric acid equivalent toxicity factor associated with chemical 
i upon using Threshold Limit Values (TLV) as the toxicity index.37 
                                                 
35 Various agencies provide lists of toxic substances and an assessment of the relative toxicity of the 
various substances and compounds on their list. One such agency is the Agency for Toxic 
Substances and Disease Registry (ATSDR). This agency is a federal public health agency of the U.S. 
Department of Health and Human Services (www.atsdr.cdc.gov). The U.S. EPA, through its Toxics 
Release Inventory Program (TRI) also provides a list of known toxic chemicals 
(www.epa.gov/tri/chemical/index.htm). Other sources of information include the Canadian Centre for 
Occupational Health and Safety (CCOHS), an agency of the Canadian federal government 
(www.ccohs.ca). 
36 Additional information may be found on ACGIH’s website www.acgih.org/.  
37 The TLV for sulfuric acid is conveniently equal to 1, thus wi simply becomes the inverse of the TLV 
value for chemical i. 



 65

 
Let Qix be the estimated pollution load (in kilograms) of chemical i for enterprise x.  Then, 
 
Qix · wi         
 
gives the estimated toxicity-weighted releases of pollutant i (in sulfuric acid equivalent) by 
enterprise x using the TLV index. Aggregating over all pollutants yields: 

Px = ∑
=

n

i 1

Qix · wi       

 
where Px is the estimated total toxicity-weighted releases of pollution for enterprise x using 
the TLV index, and n is the number of chemicals covered by the TLV index. 
 
(ii) Acute exposure hazard 
 
To gain further insights into the relative hazard risk of chemical loads not only to humans, 
but to the environment in general, we separated the estimated un-weighted load above, Qix, 
into three categories of acute exposure hazard - more specifically, we constructed three risk 
thresholds using LC50 and LD50 values (lethal concentration and lethal dose). These 
measures form the basis of epidemiological impact studies in evaluating the potential risk to 
human life. An LC50 value is the concentration of a material in air that will kill 50% of the test 
subjects (typically mice or rats) when administered as a single exposure (typically 1 or 4 
hours). Also called the median lethal concentration and lethal concentration 50, LC50 
provides a measure of the relative acute toxicity of an inhalable material. LC values usually 
refer to the concentration of a chemical in air but in environmental studies it can also mean 
the concentration of a chemical in water.38 The LD50 is similarly interpreted, but is 
administered orally. To the extent that a substances’ fate is land-based, we adopt the LD50 
value for measuring the relative risk of land-based pollution loads. 
 
Each chemical in the database was classified as a (1) high hazard, (2) moderate hazard, or 
(3) low hazard according to its LC50 and LD50 value.  For example, if a chemical’s LC50 value 
fell into the high hazard range for air, then the load of that specific chemical was attributed to 
that hazard level (Table 3.1). Each chemical and metal load was similarly categorized and 
then aggregated up to the plant level and summarized at the provincial, commune and 
sector level (see Box 3.1 for details). 
 
Table 3.1: Categories of chemical hazard 
Category Air (mg/liter) Land (mg/kg) Water (mg/liter) 
High hazard  if  LC50 ≤ 0.1 LD50 ≤ 10 LC50 ≤ 0.1 
Moderate hazard  if  0.1 < LC50 ≤ 0.5 10 < LD50 ≤ 25 0.1 < LC50 ≤ 0.5 
Low hazard  if  LC50 > 0.5 LD50 > 25 LC50 > 0.5 

Source: ILO (1990). 
 

                                                 
38 The largest single collection of LC50 values is in the database Registry of Toxic Effects of Chemical 
Substances (RTECS) available by subscription on the internet (http://www.ccohs.ca/products/rtecs/). 
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Further details on the GSO industry census database 
 
The Census was initiated in 1995 and since 2001 has been conducted on an annual basis 
with the following variations in coverage: 
 
 The first economic census in 1995 covered all business enterprises and administrative 

offices. 
 
 The Industrial census in 1998 covered all industrial enterprises, including enterprises 

established by law and small industrial households. 
 
 From 2001 forward, the Census covers 100% of all enterprises employing 10 or more 

employees. It also covers 20% of non-state owned enterprises employing less than 10 
employees. Among these 20%, target enterprises include those classified by law as state-
owned enterprises, cooperatives (excluding ones in agriculture, forestry and fishing 
sectors), private enterprises, joint-venture companies, limited companies, shareholding 
companies, foreign direct investment enterprises (FDI), and partnership companies. 

 
Information is collected by the National Statistics Office (GSO), the Provincial Statistical 
Offices (63 PSOs) as well as the District Statistics Bureaus (630 DSOs). Monthly and annual 
data are combined from the district to province levels, and are then sent to the GSO.  The 
sampling methods for the Census are based on similar methods used for the monthly 
collection of industrial indicators depending on the population and area sampled (see Box 
3.2 for details). 
 
Further details on the method of validation for estimation 
 
Initially BOD and TSS pollution loads were calculated for each VSIC-4 coded enterprise 
using CTC estimated coefficients as well as with IPPS coefficients.  These results were then 
summed to the VSIC-4 sector and province level, and ranked from lowest to highest in terms 
of BOD and TSS load.  Correlation coefficients were calculated between the CTC and IPPS 
results.  The purpose was to see if high values of pollution load from the CTC data 
corresponded well with high values of pollution load estimated with IPPS coefficients. 
 
Table 3.2 presents the results at the province level, where there is a high positive correlation 
for both BOD and TSS (0.69 and 0.71) implying a close match in terms of priority ranking.  
Table 3.3 contains the sector-level results for which both the CTC and IPPS had coefficients 
(54/132 total sectors). Unfortunately, the correlation coefficients are not as high in this case 
(BOD: 0.33, TSS: 0.24).  To see whether the correlation coefficients were systematically 
different (independent) or simply due to randomness, a statistical test was performed and 

Box 3.1: Calculation of the percentage of load per category of chemical hazard 
 
Consider the 246 substances included in the analysis. Let L(1) equal the pollution load of 
substance #1, L(2) the pollution load of substance #2, and similarly up to L(246) for the 
pollution load of substance #246. These loads are computed for every province, and for every 
sector. Now let L(T) equal the sum of the load of all substances, i.e. L(T) = L(1) + (2) + … + 
L(246) for any given province, or from any given sector. 
 
Suppose that substances #1 to #4 fall into the category of “High hazard” (those substances 
with LC50 equal or less than 0.1 mg/liter for air). Then the share (percentage) of substances 
falling into the category of “High hazard” is simply computed as: [L(1) + L(2) + L(3) + L(4)] / 
L(T). 
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could not be rejected at the 1% and 8% level of significance for BOD and TSS, respectively.  
The test implies that although the relationship between CTC and IPPS coefficients at the 
sector level are not that strong, the positive correlation is not due to random noise or chance.  
Thus one may be tempted to conclude that that IPPS does not reflect priority sectors at 
highly disaggregated levels of sector accounting.  However, owing to the limited sector 
coverage of the CTC coefficients (54/132) and the different methods which they may have 
been derived, this result is perhaps not that surprising. 
 

 
 
 
Table 3.2 Spearman rank correlation between estimated BOD and TSS load at the 

provincial level 

 IPPS BOD CTC BOD IPPS TSS CTC TSS 
IPPS BOD 1    
CTC BOD 0.69 1   
IPPS TSS 0.77 0.66 1  
CTC TSS 0.71 0.96 0.71 1 

 
Table 3.3 Spearman rank correlation between estimated BOD and TSS load at the 

sector level 

 IPPS BOD CTC BOD IPPS TSS CTC TSS 
IPPS BOD 1    
CTC BOD 0.33 1   
IPPS TSS 0.74 0.20 1  
CTC TSS 0.37 0.95 0.24 1 

Note: Rank correlations were calculated for only those sectors in which CTC 
coefficients were available (n=54). 
 
 

Box 3.2: GSO survey sampling methods 
 
The two basic designs are a one-stage sample design, and two-stage sample design.  
 
One-stage sample design: 
 
Each district is a sample frame: A one-stage sample design is used where enterprises are selected 
from a list of enterprises from the previous years’ Census within the district.  Enterprises are sorted 
into VSIC-2 digit sectors and ordered in descending order according to turnover.  Two strata are 
formed, the stratum boundary being the average turnover.  The number of sampled enterprises for 
each 2-digit sector is divided equally for each of the two strata. 
 
Two-stage sample design: 
 
By this method, a two-stage sample design is constructed where in the first stage three communes 
are selected based on the PPS (Proportion Probability to the Size), where the size is the number of 
enterprises in the commune.  In the second stage enterprises are selected using the same 
sampling technique as in the one-stage design. 
 
The two-stage design is reserved for use in sampling the 20% of non-state owned enterprises that 
employ less than 10 employees. This two-stage sample design is taking place only in the following 
provinces and cities: Ha Noi, Hai Phong, Ha Tay, Quang Ninh, Thanh Hoa, Nghe An, Thu Thien 
Hue, Da Nang, Binh Dinh, Khanh Hoa, Ho Chi Minh city, Binh Duong, Dong Nai, Ba Ria-Vung Tau, 
Long An, Dong Thap, An Giang, Tien Giang, Ben Tre, Kien Giang, Can Tho and Ca Mau.  For 
state, foreign and privately owned enterprises, the one-stage design is used for all enterprises. 
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4 Assessment of Pollutants 
 

4.1 Introduction 
 
A first step in managing pollution in Vietnam - before focusing on specific sectors which are 
its source and geographical areas where it is concentrated – is to understand the types and 
characteristics of the pollutants themselves.  Industrial processes can be complex, with a 
wide variety of pollutants being generated across many different technologies and sectors.  
Some pollutants are released in very large quantities and others only in small amounts.  
Some pollutants are more toxic or hazardous to health or the environment than others. An 
effective management response involves first identifying the industrial pollutants commonly 
found in the country and to construct criteria to gauge the significance of one pollutant over 
another. 
 
Two criteria of significance that immediately come to mind are (i) the pollution load and (ii) its 
relative toxicity or hazard ranking, particularly its impact on worker and public health.  Each 
of these criteria is important.  Basing decisions on pollution load makes sense in absolute 
terms where areas with the highest loads could be addressed first.  However, when one 
factors in the relative toxicity or hazard of the pollutant, this does not necessarily imply that 
the areas with the highest loads should be of higher priority for action.  For example, areas 
with high pollution loads of a relatively benign substance may not be as important as 
addressing areas with pollutants of a highly toxic nature.  Hazards are linked to occupational 
and public health.  Pollutants that are associated with severe health implications should be 
the target of any strategy.  If linkages between a particular concentration and a specific 
health outcome can be made, the argument for prioritization becomes clear.  Although an in 
depth health review is beyond the scope of this exercise, in this chapter the international 
experience with health effects associated with significant pollutants are noted.  An important 
first step beyond this study would be to take stock of any field work that can make these 
linkages more concrete, especially with local observations. 
 
Each pollutant found in Vietnam can be assessed and ranked using the load and hazard 
criteria.  The goal of this chapter is to help the reader better understand each pollutant in 
terms of its relative significance in terms of industrial pollution management, and to serve as 
the initial layer of information to take into subsequent chapters on sector and geographical 
pollution intensity. 
 
The roadmap for the chapter is as follows. Sections 4.2 to 4.4 describe air, land and water 
pollutants estimated by IPPS.  Section 4.5 presents the detailed estimates of chemicals and 
metals which is particularly useful for those interested in ranking pollutants by hazard.  
Chemicals and metals are categorized by their relative toxicity and sorted in descending 
order of priority by province and sector.  Section 4.6 concludes and summarizes the results 
using the criteria of significance.  Taken together they provide a clearer set of pollutant 
rankings for policymakers to consider. 
 

4.2 Air pollution 
 
Air pollution in Vietnam is characterized in this section by a set of conventional pollutants 
(NO2, SO2, VOC, TSP and PM10), and those that are classified as toxic chemicals and toxic 
metals.39  Conventional pollutants are those that are commonly produced by a multitude of 

                                                 
39 The full set of toxic chemicals and metals are listed in Annex 4. 
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industrial and non-industrial processes.  Toxic chemicals and metals are more specific to 
particular industrial processes and targeting these areas may in fact be easier.  By 
differentiating these 3 sets of air pollutants in this fashion it allows for a discussion of each 
set as they relate to the load and hazard criteria outlined earlier.  The pollutants within each 
of the 3 sets share similar characteristics from a policy and regulatory context so it makes 
sense to discuss each in turn and how they rank. 
 

4.2.1 Analysis of specific air pollutants 
 
Nitrogen Dioxide (NO2) 
 
Nitrogen dioxide is a reddish brown, highly reactive gas that is formed in the ambient air 
through the oxidation of nitric oxide (NO).  Motor vehicles and, to a lesser extent, coal-fired 
generators, are the major sources of nitrogen oxides.  Short-term exposures to low levels of 
NO2 may lead to changes in airway responsiveness and lung function in individuals with 
preexisting respiratory illnesses.  These exposures may also increase respiratory illnesses in 
children.  Long-term exposures to NO2 may lead to increased susceptibility to respiratory 
infection and may cause irreversible alterations in lung structure.  NOx also contributes to a 
wide range of environmental effects. Increased nitrogen inputs to terrestrial and wetland 
systems can lead to changes in plant species composition and diversity.  Similarly, direct 
nitrogen inputs to aquatic ecosystems can lead to eutrophication.  Nitrogen, alone or in acid 
rain, also can acidify soils and surface waters.  Acidification of soils causes the loss of 
essential plant nutrients and increased levels of soluble aluminum that are toxic to plants.  
The damage caused by acid rain deposition occurs in environments that cannot tolerate 
acidification.  Many species of fish, insects, aquatic plants and bacteria develop reproduction 
difficulties.  Some even die.  The decline in the population of any of these aquatic organisms 
affects the food chain.  Dwindling populations of insects and small aquatic plants and 
animals are especially serious because the entire food chain is affected. 
 
The total NO2 pollution load generated in Vietnam from manufacturing is estimated to be 
655,899 tons annually (Table 4.2).  This represents 18.5% of all air pollution (ie from the five 
conventional air pollutants and two categories of chemicals and metals).  In terms of total 
load it ranks 4th highest.  In terms of relative hazard it ranks 3. Current WHO guideline 
values for NO2 are a 1-hour level of 200 µg/m3 and an annual average of 40 µg/m3 (World 
Health Organization, 2006).  Although this estimated load for Vietnam would pose a serious 
risk if those exposed were subject to high sustained concentrations, relatively speaking it is a 
low priority overall. 
 
Table 4.2: National estimates of air pollution load and evaluation criteria 

 
Pollutant 

Load 
(tons/year) %

Ordered
load rank Hazard rank

NO2 655,899 18.52 4 3
SO2 1,117,757 31.56 1 3
VOC 267,706 7.56 5 2
TSP 673,842 19.02 3 2
PM10 682,494 19.27 2 2
Chemicals to air 143,569 4.05 6 1
Metals to air 960 0.03 7 1
Hazard ranking indexed as: 1 = high priority, 2 = medium priority, 3 = low priority. 
 
 
Sulfur Dioxide (SO2) 
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Sulfur dioxide belongs to the family of sulfur oxides (SOx) gases.  These gases are formed 
when fuel containing sulfur (mainly coal and oil) is burned at power plants and during metal 
smelting and other industrial processes.  Generally, the highest monitored concentrations of 
SO2 are recorded near large industrial facilities.  Some of the major sources of sulfur dioxide 
emissions are non-ferrous metal smelters and coal-fired generators. 
 
High concentrations of SO2 can result in temporary breathing impairment for asthmatic 
children and adults.  Other effects that have been associated with longer-term exposures to 
high concentrations of SO2 include aggravation of existing cardiovascular disease, 
respiratory illness, and alterations in the lungs’ defenses.  Elderly, children, and individuals 
with heart or lung disease may be most affected by exposure to SO2.  Together, SO2 and 
nitrogen oxide (NOx) are the major precursors to acidic deposition (acid rain), which is 
associated with the acidification of soils, lakes, and streams and accelerated corrosion of 
buildings and monuments. 
 
Total SO2 pollution load from manufacturing is estimated to be approximately 1,117,757 tons 
per year (Table 4.2), representing the highest share among all air pollutants at 31.6%.  The 
WHO guideline values for SO2 are a 10-minute level of 500 µg/m3 and a 24-hour average of 
20 µg/m3 (World Health Organization, 2006).40  Although SO2 ranks high on load, it is 
relatively low in hazard ranking since in low concentrations SO2 does not pose a significant 
health risk.  However, there could be areas where it is high enough to pose a significant 
health risk (e.g. industrial parks).  But these may be few and far apart. 
 
Volatile Organic Compounds (VOCs) 
 
VOCs are classified as any organic compound that participates in atmospheric 
photochemical reactions.  VOCs are emitted from diverse sources, including automobiles, 
chemical manufacturing facilities, pharmaceuticals, refrigerants, drycleaners, paint shops 
and other commercial and residential sources that use solvent and paint.  Concentrations of 
many VOCs are consistently higher indoors (up to ten times higher) than outdoors.  VOCs 
typically are industrial solvents, such as trichloroethylene, fuel oxygenates, such as methyl 
tert-butyl ether (MTBE), or by-products produced by chlorination in water treatment, such as 
chloroform.  They are often components of petroleum fuels, hydraulic fluids, paint thinners, 
and dry cleaning agents and are common ground-water contaminants.  Exposures are often 
associated with an odor while at other times there is no odor.  Both can be harmful.  There 
are thousands of different VOCs produced and used in our daily lives, even within 
households.  Many products emit or “off-gas” VOCs such as: benzene, toluene, methylene, 
chloride, formaldehyde, xylene, ethylene glycol, texanol and 1,3-butadiene.  VOC emissions 
also form low-level ozone through complex chemical reactions with NOx in the presence of 
sunlight.  Ground-level ozone is a respiratory toxicant. 
 
Health effects depend on the specific composition of the VOCs present, the concentration 
and the length of exposure.  High concentrations of some compounds which may occur 
when working with materials or processes that emit VOCs could have serious health effects.  
These should be considered under the effects of the specific component.  General effects of 
lower concentrations include eye, nose, and throat irritation; headaches, loss of coordination, 
nausea; damage to liver, kidney, and central nervous system.  Some VOCs can cause 
cancer in animals; some are suspected or known to cause cancer in humans.  Build-up of 
VOCs in indoor environments have been associated with 'sick building syndrome'. 
 
The pollution load of all VOCs from manufacturing is estimated to be 267,706 tons per year 
(Table 4.2), representing the smallest share among the conventional air pollutants with 7.6% 
but is ranked 5th for load among the seven air pollution categories in this study.  Since VOCs 
                                                 
40 The new WHO guidelines do not specify annual ambient concentrations for all pollutants. 
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comprise a variety of different compounds and substances, the WHO does not provide 
guideline values for VOCs.  Some VOCs are low in hazard while others pose significant 
exposure risks.  In this particular case it is difficult to attach a hazard ranking, so initially it is 
given a 2 or moderate priority.  It is suggested that environmental authorities conduct field 
tests of sectors in areas where VOCs are suspect and confirm whether the constituents of 
VOCs are high or low hazard risk. 
 
Particulate Matter (PM) 
 
Particulate matter (PM) includes dust, dirt, soot, smoke and liquid droplets directly emitted 
into the air by sources such as factories, power plants, cars, construction activity, fires and 
natural wind blown dust.  Particles formed in the atmosphere by condensation or the 
transformation of emitted gases such as SO2 and VOC are also considered particulate 
matter.  Particulate matter is a mixture of particles that can adversely effect human health, 
damage materials and form atmospheric haze that degrades visibility.  PM is usually divided 
up into different classes based on size, ranging from total suspended matter (TSP) to PM-10 
(particles less than 10 microns in aerodynamic diameter) to PM-2.5 (particles less than 2.5 
microns).  In general, the smallest particles pose the highest human health risks.  PM 
exposure can affect breathing, aggravate existing respiratory and cardiovascular disease, 
alter the body's defense systems against foreign materials, and damage lung tissue, 
contributing to cancer and premature death. Individuals with chronic obstructive pulmonary 
or cardiovascular disease, asthmatics, the elderly and children are most sensitive to the 
effects of PM. 
 
The total PM10 load estimated from manufacturing is 682,494 tons per year which is 19.3% 
and ranking 2nd in the total air pollution load (Table 4.2).  In the past the WHO did not 
provide any guideline values for PM10 since the linkages between particulate matter and 
mortality and morbidity outcomes were still under investigation.  Over the last decade, many 
scientific studies have been conducted and resulted in convincing evidence of the linkage 
between particulate matter and respiratory disease.  In October of 2006, the WHO released 
their first guideline values of 50 µg/m3 for the 24-hour average and 20 µg/m3 as an annual 
mean (World Health Organization, 2006).  Owning to its persistence in the environment, and 
the recent health evidence PM10 is ranked as moderately hazardous. 
 

4.2.2 Chemical and metals to air 
 
Chemicals (known to be toxic) 
 
Many chemicals in industrial releases to air, water and land are known to be poisonous to 
humans, either on immediate exposure or over time, as they accumulate in human tissues.  
Toxic chemicals may cause damage to internal organs and neurological functions, can result 
in reproductive problems and birth defects, and can be carcinogenic.  Quantities and length 
of exposure cause these effects to vary widely.  The degree to which an toxic air pollutant 
affects a person’s health depends on many factors, including the route of the exposure, 
quantity of pollutant, the duration and frequency of exposure, the toxicity of the chemical and 
a person’s general health.  That is the case for the 241 chemicals and metals in the IPPS 
database – potentially all are highly hazardous to health.  For example, benzene, is a known 
carcinogen linked to leukemia.  It is used as solvent and synthetic raw material in the 
chemicals, and related products, industry.  Breathing in large quantities can cause 
headaches, vertigo, nausea and even death.  The environmental fate of many of these 
chemicals can be labeled as quite persistent, where degradation rates are slow and if 
absorbed into the human body, have adverse health effects. 
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The estimated load presented here is a combination of chemicals that are released to air, 
however, it should be understood that each chemical associated with a particular industrial 
process may emit across several different media such as land or water.  For this reason 
specific estimates for air, land and water are presented. 
 
Total chemical loads to air from manufacturing were estimated to be 143,569 tons per year 
or 4.1% of total air load (Table 4.2).  This only ranks 6th in terms of load, but since it includes 
many substances known to be toxic these emissions are ranked as a top priority.  In Section 
4.5, a breakdown of this overall measure into the chemical list where the pollutant loads is 
presented.  A full list is contained in Annex 4. 
 
Metals (known to be bio-accumulative) 
 
Bio-accumulative metals persist in the environment and accumulate in humans.  This group 
of chemicals includes some forms of mercury, lead, and cadmium.  For example, lead is 
readily absorbed, particularly in children, with distribution from the blood to its storage depots 
- bone and teeth.  Both metabolism and excretion are slow, so monitoring lead levels is more 
straightforward using indicators located in blood, bone, and teeth.  For general population 
exposures to mercury, methyl mercury is the form of highest concern.  Measurements taken 
in blood, hair, and nails are viable indicators for measuring methyl mercury levels.  Airborne 
metals are particularly hazardous to workers from an occupational health and safety 
standpoint.  Repeated daily exposures to ambient levels that exceed epidemiological 
thresholds can lead to dire long-term consequences. 
 
In addition, low concentrations of metal contaminants in air, water, soil or plants can become 
far more concentrated further up the food chain.  Some metals can be transformed into 
organic forms by bacteria, increasing the risk they will enter the food chain.  Bio-
accumulative metals are particularly dangerous because they are dissipated very slowly by 
natural systems.  They cause both neurological and developmental birth defects. 
 
Total metal loads to air from manufacturing were estimated to be only 960 tons per year or 
0.03% of the total air load (Table 4.2).  Although this ranks last in terms of total air loads, the 
potential airborne hazards that many of these metals may cause make this pollution release 
a top priority.  Section 4.5 provides further details for each of the metals contained in this 
composite measure of metal pollution load. 
 

4.3 Water pollution 

4.3.1 Analysis of specific water pollutants 
 
Biological Oxygen Demand (BOD) 
 
Microorganisms such as bacteria are responsible for decomposing organic waste in water.  
When organic matter such as dead plants, leaves, manure, sewage, or even food waste is 
present in a water supply, the bacteria will begin the process of breaking down this waste.  
When this happens, much of the available dissolved oxygen (DO) is consumed by aerobic 
bacteria, robbing other aquatic organisms of the oxygen they need to live.  BOD is a 
measure of the oxygen used by microorganisms to decompose this waste.  If there is a large 
quantity of organic waste in the water supply, there will also be a lot of bacteria present 
working to decompose this waste.  In this case, the demand for oxygen will be high (due to 
all the bacteria) so the BOD level will be high.  When BOD levels are high, DO levels 
decrease, since less dissolved oxygen is available in the water, and fish and other aquatic 
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organisms may not survive.  A common measure is BOD5 which is the amount of dissolved 
oxygen consumed in five days by biological processes breaking down organic matter. 
 
The total estimated load of BOD from manufacturing in Vietnam was 85,402 tons per year or 
11.9% of water pollution.  This places BOD second to the other water indicator, total 
suspended solids.  Since BOD is a measure of the organisms that decay in water, the 
environmental fate of these organisms is short-lived.  Thus the pollution problem overall is a 
lower priority, relatively speaking.  However, high levels of organic matter in water can lead 
to severe health issues such as diarrhea and other bacterial infections if left untreated.  The 
size and flow rate of the water body dictate the assimilative capacity to absorb organic 
matter, as do the nature of the organic loadings.  In high population density areas, such as 
Hanoi and HCMC, BOD is a significant concern. 
 
Table 4.3: National estimates of water pollution load and evaluation criteria 

 
Pollutant 

Load 
(tons/year) %

Ordered
load rank

 
Hazard rank 

BOD5 85,402 11.86 2 3 
TSS 618,240 85.88 1 3 
Chemicals to water 16,018 2.23 3 1 
Metals to water 199 0.03 4 1 
Hazard ranking indexed as: 1 = high priority, 2 = medium priority, 3 = low priority. 
 
 
Total Suspended Solids (TSS) 
 
Total suspended solids (TSS) are solids in water that can be trapped by a filter.  It is a 
measure of the mass of fine inorganic particles suspended in the water.  TSS can include a 
wide variety of material, such as silt, decaying plant and animal matter, sediments from soil 
erosion, industrial wastes, and sewage.  High concentrations of TSS can block light from 
reaching submerged vegetation, slowing down photosynthesis.  This causes less dissolved 
oxygen to be released into the water by plants.  If light is completely blocked from bottom 
dwelling plants, the plants will stop producing oxygen and will die.  As the plants are 
decomposed, bacteria will use up even more oxygen from the water.  High TSS can also 
cause an increase in surface water temperature, because the suspended particles absorb 
heat from sunlight.  This can cause dissolved oxygen levels to fall even further.  Suspended 
solids can also clog fish gills, reduce growth rates, decrease resistance to disease, and 
prevent egg and larval development. 
 
TSS loads from manufacturing estimated by IPPS were substantial at 618,240 tons per 
annum or 85.6% of total water pollution loadings.  In small concentrations the loadings 
themselves may not pose imminent danger so it is ranked as a relatively low priority.  
However, like BOD, TSS is an indicator of threat to the aquatic system, and in high 
concentrations can lead to massive dead zones, where no fish or plant life can survive for 
long.  If the water source is used for higher purposes that serve the food chain, the impacts 
of high TSS loadings can be severe. 
 

4.3.2 Chemicals and metals to water 
 
Contamination of drinking water supplies from industrial waste is a result of various types of 
industrial processes and disposal practices.  Industries that use large amounts of water for 
processing have the potential to pollute waterways through the discharge of their waste into 
streams and rivers, or by run-off and seepage of stored wastes into nearby water sources.  
Other disposal practices which cause water contamination include improper disposal of 
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wastes in surface impoundments. This latter form of pollution is defined as land pollution in 
the next section. 
 
Industrial chemical waste consists of both organic and inorganic substances.  Organic 
wastes include pesticide residues, solvents and cleaning fluids, dissolved residue from fruit 
and vegetables, and lignin from pulp and paper to name a few.  Effluents can also contain 
inorganic wastes such as brine salts and metals. 
 
Most chemicals are discharged directly into waterways as waste.  Many enter the water after 
everyday use in the home, agriculture and industry.  They constantly change the chemical 
composition of our waters.  One way is seepage: chemicals soak through the earth into 
groundwater from waste disposal sites and agricultural land, for example.  Another way is 
runoff: chemicals are washed into bodies of water from the land where they were used or 
spilled, or from the air into which they were emitted.  Chemicals can cause problems with the 
taste, odor and color in water.  Metals may not be detectable, but can be harmful in high 
concentrations.  Fish and wildlife can experience reduced fertility, generic deformities, 
immune system damage, increased incidence of tumors, and even death.  Many of the 
chemicals, such as pesticides, PCBs, and PCPs (polychlorinated phenols), and metals that 
enter the water are, even in minute amounts, toxic to human, plant and animal life.   
 
It is estimated that over 16,000 tons of chemicals and 200 tons of metals were generated as 
manufacturing waste into water in 2004.  These pollution loads are quite small when 
compared to BOD and TSS loads, however the relative toxicity and hazards that these 
substances pose make them a high priority for authorities to address. 
 

4.4 Land pollution 
 
Land pollution in the context of this study is defined according the US EPA Toxics Release 
Inventory (TRI) outlined in Chapter 3.  In this study, land pollution is defined as all chemicals, 
metals and solid waste disposed of on land within the boundaries of the manufacturing 
facility, and can include any of the following types of on-site disposal: 
 
• Wastes which are buried on-site in landfills; 
• Wastes which are applied or incorporated into soil; 
• Surface impoundments as uncovered holding ponds used to volatilize (evaporate wastes 

into the surrounding atmosphere) or settle waste materials; 
• Other forms of land disposal, including accidental spills or leaks; and 
• Underground injection of fluids into a subsurface well for the purpose of waste disposal. 
 
Of the three media, land is perhaps the most potentially complex with interactions between 
soils, the air and underground water exchange (Box 4.4).  For example one of the metals in 
the IPPS database is cadmium.  Cadmium is produced as an inevitable by-product of zinc 
(or occasionally lead) refining, since these metals occur together naturally within the raw ore.  
However, once collected the cadmium is relatively easy to recycle.  The most significant use 
of cadmium is in nickel/cadmium batteries, as rechargeable or secondary power sources 
exhibiting high output, long life, low maintenance and high tolerance to physical and 
electrical stress.  Cadmium coatings provide good corrosion resistance, particularly in high 
stress environments such as marine and aerospace applications where high safety or 
reliability is required.  Other uses of cadmium are as pigments, stabilisers for PVC, in alloys 
and electronic compounds.  Cadmium is also present as an impurity in several products, 
including phosphate fertilisers, detergents and refined petroleum products. 
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Another metal commonly used in industrial processes is chromium.  The greatest use of 
chromium is in metal alloys such as stainless steel, protective coatings on metal, magnetic 
tapes and pigments for paints, cement, paper, rubber, composition floor covering and other 
materials.  Its soluble forms are also used in wood preservatives. 
 
Low-level exposure to chromium can irritate the skin and cause ulceration.  Long-term 
exposure can cause kidney and liver damage, and damage to circulatory and nerve tissue.41  
Chromium often accumulates in aquatic life, adding to the danger of eating fish that may 
have been exposed to high levels of chromium.  Exposure to cadmium can also occur 
through the consumption of cereals and vegetables grown on soils contaminated by 
industrial activities and the use of phosphorus fertilizers in agriculture. 
 

 
 

4.4.1 Analysis of chemicals and metals to land 
 
The IPPS estimated over 152,000 tons of chemicals and nearly 24,000 tons of metals were 
generated as waste by-products to land from manufacturing in 2004.  Chemicals 
represented 86.5% of the total load whereas metals constituted 13.5%.  In terms of load 
ranking, chemicals are a clear priority in absolute terms and by hazard class both chemicals 
and metals to land are a high priority because of the potential health implications. 
 
Table 4.4: National estimates of land pollution load and evaluation criteria 

 
Pollutant 

Load 
(tons/year) %

Ordered
load rank

 
Hazard rank 

Chemicals to land 152,438 86.48 1 1 
Metals to land 23,833 13.52 2 1 
Hazard ranking indexed as: 1 = high priority, 2 = medium priority, 3 = low priority. 
 
 

4.5 Toxic Pollution 
 
The final section in this chapter describes the pollutants categorized in terms of their relative 
toxicity and hazard.  As explained in Chapter 3, the terms toxicity and hazard are sometimes 
interchangeable, however for the purposes of this study they have very different meanings. 
Toxicity is determined by the nature of a substance – its chemical and physical properties.  
                                                 
41 WHO. 1997. Health and Environment in Sustainable Development. WHO, Geneva. 

Box 5.4: Management of pollution to land 
Contaminated land can be extremely expensive and complex to rehabilitate.  The following 
guidelines should apply during industrial production and rehabilitation of land sites: 
 

1) Wastes should not be spread over a large area, but kept in a minimum of discrete 
sites. 

2) Chemicals should be treated before disposal in well-defined sites.  Contaminated soil 
should also either be treated and disposed of in defined sites, or sent off-site. 

3) The construction of disposal areas should protect against the infiltration of water, and 
the prevention of runoff or seepage to groundwater. 

4) Rehabilitation should ensure the long-term physical integrity of the site, including 
precautions against disturbance by trees and deep-rooted plant species. 

5) The area should either be made safe to permit safe after-use, or the land use should 
be carefully controlled to protect public safety. 
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Some substances are more toxic than others.  The relative hazard of a substance is 
dependent on its toxicity, the dose received and the length of time exposed.   
 
In the proceeding chapters on sectors and geographical areas, air pollution loads42 are 
weighted by their relative toxicity and compared to their un-weighted loads to see if sector or 
area priorities change.  Where there is a significant difference in ranking, priorities are 
sensitive to the method used - weighted or un-weighted pollution load.  This comparative 
analysis is important for ranking sectors and areas with respect to overall toxicity.  Toxicity-
weighted loads are not presented in this chapter because the potential differences in ranking 
are more amenable to sector and area comparisons, not total national loads.  However, 
ranking chemicals and metals by their associated hazard category does remain of interest at 
this point. 
 
Once again, the concept of hazard adopted in this study is purely categorical in nature.  The 
ranking procedure begins with categorizing chemical and metal loads into high, medium and 
low hazard categories according to their associated LD50 and LC50 values (see Table 4.21 
for a summary and Annex 3 for details).  These chemical and metal loads are then 
summarized at the national level and are presented here. 
 
The estimated chemical and metal pollution loads for all 241 substances covered by IPPS 
are given in Annex 3 and Table 4.5 below presents a sub-set of 50 which are known to be 
either moderately to highly toxic from an epidemiological perspective and/or are generated in 
huge quantities.43  The purpose of presenting this list is to give a short-list of priority 
substances from the overall list of all chemicals and metals covered by IPPS (Annex 3).  
Several are of special note because of their known toxicity and some because the sheer 
magnitude of their use warrants further attention. 
 
For example, over 513,000 tons of toluene (a developmental toxicant) and 34,000 tons of 
carbon disulfide (a developmental and reproductive toxicant) are estimated to have been 
released.  Occupational exposure to toluene can occur in all phases of the manufacture and 
use of toluene di-isocyanate because of its volatility. The highest levels of exposure occur 
during spraying with polyurethane foam, in a procedure that is usually conducted in confined 
spaces.  Lacquer-spray workers and their assistants are exposed when using isocyanate 
lacquers (containing 0.2% to 1% monomeric toluene di-isocyanate, also found in the 
footwear industry in Vietnam). The jobs in which exposure may occur are: adhesive 
production, application of insulation and production of toluene di-isocyanate resins and 
lacquers, organic chemical synthesis, paint spraying, polyurethane foam production, work 
with rubber, shipbuilding, textile processing, and wire-coating (WHO, 1987). 
 
More than 298,000 tons of methanol (a suspected neurological toxicant) are estimated to 
have been released to air and water and more than 62,000 tons of hydrochloric acid (a 
suspected respiratory toxicant) was released to the nation's air, land and water from 
manufacturing. Over 11,000 tons of asbestos, a cancer-causing toxic, are estimated to have 
been released to the environment, mostly to land. 
 
171 tons of dioxins (dibenzofuran) are estimated to have been released to air, land and 
water.  In addition to cancer, exposure to dioxins can cause severe reproductive and 
developmental problems (at levels 100 times lower than those associated with its cancer 
causing effects).  Dioxins are well-known for their ability to damage the immune system and 
interfere with hormonal systems.  Dioxin exposure has been linked to birth defects, inability 

                                                 
42 Only air pollution load are toxicity-weighted since the Threshold Limit Values (TLVs) used to weight 

pollution loads are based on air inhalation indices (see Annex 4 for details). 
43 See the website of the Toxics Release Inventory Program (TRI) for more details on each substance 

(www.epa.gov/tri). 
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to maintain pregnancy, decreased fertility, reduced sperm counts, endometriosis, diabetes, 
learning disabilities, immune system suppression, lung problems, skin disorders and lowered 
testosterone levels. The major source of dioxin in the environment comes from waste-
burning incinerators of various sorts and from general burning of wastes.  Dioxin pollution is 
also associated with paper mills which use chlorine bleaching in their process and with the 
production of Polyvinyl Chloride (PVC) plastics and with the production of certain chlorinated 
chemicals (like many pesticides). 
 
Among metals zinc and copper (fume or dust) were generated in significant loads from 
manufacturing as were chromium (6,000 tons), lead (14,000 tons) and mercury (286 tons).  
Other notable toxics were arsenic (536 tons), asbestos (11,000 tons) and PCBs (582 tons). 
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Table 4.5 Estimated load of selected highly toxic chemicals * 

CAS Substance 

Emissions 
to air 

(tons/yr) 

Emissions 
to land 

(tons/yr) 

Emissions 
to water 
(tons/yr) 

Total 
Emissions 

(tons/yr) TLV LD50 LC50 
LD50 

hazard 
LC50 

hazard 
79061 ACRYLAMIDE 2.6 37.3 0.6 40.4 0.0 124.0  Moderate Low 
79107 ACRYLIC ACID 101.5 1427.5 20.1 1549.1 5.9 33.5 11.8 High Low 

107131 ACRYLONITRILE (VINYL CYANIDE) 1019.0 454.7 0.9 1474.7 4.3 78.0 0.7 Moderate Moderate 
7429905 ALUMINUM (FUME OR DUST) 570.6 3030.2 39.4 3640.2 5.0 164.0 0.6 Moderate Moderate 
1344281 ALUMINUM OXIDE (FIBROUS FORM) 10392.2 197041.4 1269.6 208703.2 10.0 164.0 0.6 Moderate Moderate 
7664417 AMMONIA 295744.3 17685.3 5826.5 319256.1 17.0 132.0 1.4 Moderate Low 
7440382 ARSENIC 52.8 483.9 0.2 537.0 0.0 763.0  Low Low 
1332214 ASBESTOS (FRIABLE) 54.9 11688.2 9.3 11752.4 0.0  0.0 Low High 
7440393 BARIUM 181.5 1517.8 5.8 1705.1 0.5 198.0  Moderate Low 

71432 BENZENE 9448.0 294.1 16.1 9758.2 1.6 930.0 31.9 Low Low 
7440417 BERYLLIUM 0.2 0.9 0.1 1.2 0.0 51.0  Moderate Low 

92524 BIPHENYL (DIPHENYL) 441.8 2579.7 111.2 3132.7 1.3 2140.0 0.2 Low High 
7440439 CADMIUM 4.2 118.0 0.7 122.9 0.0 2330.0 0.0 Low High 

75150 CARBON DISULFIDE 34359.1 240.3 9.0 34608.3 31.0 1200.0 25.0 Low Low 
463581 CARBONYL SULFIDE 2443.1 0.0 0.0 2443.1  23.0 2.6 High Low 

57749 CHLORDANE 2.0 72.0 0.0 74.0 0.5 200.0 0.1 Moderate High 
7782505 CHLORINE 6866.0 1738.5 2190.4 10794.9 1.5  0.8 Low Moderate 

10049044 CHLORINE DIOXIDE 5002.1 120.5 1.6 5124.1 0.3 292.0 0.7 Moderate Moderate 
67663 CHLOROFORM 6773.0 220.8 341.2 7335.1 49.0 695.0 47.7 Low Low 

7440473 CHROMIUM 276.9 5610.5 120.8 6008.2 0.5 27.5  High Low 
7440508 COPPER (FUME OR DUST) 424.4 32084.3 27.5 32536.1 0.1 9930.0 0.8 Low Moderate 

132649 DIBENZOFURAN 61.1 109.8 0.6 171.6  36.0  High Low 
107211 ETHYLENE GLYCOL 3587.2 16585.6 589.8 20762.6  4700.0 0.2 Low High 

75218 ETHYLENE OXIDE 1156.9 230.8 3.4 1391.1 1.8 72.0 1.4 Moderate Low 
50000 FORMALDEHYDE 6485.1 3713.3 286.7 10485.1  100.0 0.2 Moderate High 
76448 HEPTACHLOR 0.2 13.1 0.0 13.3 0.1 40.0 0.2 High High 
87683 HEXACHLORO-1,3-BUTADIENE 0.1 57.4 0.0 57.5 0.2 82.0 0.4 Moderate Moderate 

118741 HEXACHLOROBENZENE 0.2 198.7 0.0 198.9 0.0 10000.0 3.6 Low Low 
302012 HYDRAZINE 1.3 3.5 0.9 5.7 0.0 60.0 0.7 Moderate Moderate 

7647010 HYDROCHLORIC ACID (HYDROGEN CHLORIDE) 9086.4 50905.1 2366.4 62357.8  900.0 4.7 Low Low 
7439921 LEAD 435.4 14479.1 7.4 14921.9 0.1 160.0 0.0 Moderate High 
7439965 MANGANESE 147.3 3728.6 16.6 3892.6 0.2 9000.0 0.0 Low High 
7439976 MERCURY 14.8 268.5 3.0 286.3 0.0 43.0 0.0 High High 

67561 METHANOL (METHYL ALCOHOL) 248427.1 44886.9 5058.9 298372.8 262.0 5628.0 83.8 Low Low 
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CAS Substance 

Emissions 
to air 

(tons/yr) 

Emissions 
to land 

(tons/yr) 

Emissions 
to water 
(tons/yr) 

Total 
Emissions 

(tons/yr) TLV LD50 LC50 
LD50 

hazard 
LC50 

hazard 
624839 METHYL ISOCYANATE 13.4 7.2 0.0 20.5 0.0 51.5 0.0 Moderate High 

101688 
METHYLENE BISPHENYL ISOCYANATE 
(DIPHENYLMETHANE-4,4'-DIISOCYANATE; MDI) 298.5 987.5 3.1 1289.2 0.1 9200.0 0.2 Low High 

91203 NAPHTHALENE 3562.9 1025.3 11.5 4599.7 52.0 490.0 0.3 Moderate Moderate 
7697372 NITRIC ACID 1749.2 14065.5 935.2 16749.8 5.2 430.0 0.2 Moderate High 

108952 PHENOL 4885.6 4611.5 101.2 9598.3 19.0 317.0 0.3 Moderate Moderate 
7664382 PHOSPHORIC ACID 693.0 91363.9 9064.8 101121.6 1.0 1530.0 0.9 Low Moderate 
7723140 PHOSPHORUS (YELLOW OR WHITE) 4.8 56.1 0.6 61.5 0.1 550.0 0.6 Low Moderate 

1336363 
POLYCHLORINATED BIPHENYLS (CHLORODIPHENYLS, 
54% CHLORINE) 0.5 581.6 0.0 582.1 0.5 1900.0  Low Low 

1310732 SODIUM HYDROXIDE (SOLUTION) 6064.3 199221.3 31334.5 236620.2  500.0  Moderate Low 
7664939 SULFURIC ACID 4838.8 173969.3 14949.1 193757.2 1.0 2140.0 0.5 Low Moderate 

108883 TOLUENE (TOLUOL) 432040.2 81619.2 137.6 513797.1 188.0 636.0 49.0 Low Low 
584849 TOLUENE-2,4-DIISOCYANATE (TDI) 401.4 367.1 3.6 772.2 0.0 5800.0 0.1 Low High 

91087 TOLUENE-2,6-DIISOCYANATE 106.6 132.6 3.6 242.9  100.0 0.0 Moderate High 
79016 TRICHLOROETHYLENE 44733.4 5531.8 13.7 50278.9 269.0 4920.0 25.8 Low Low 
75014 VINYL CHLORIDE 679.3 18.9 2.1 700.2 13.0 500.0 459.8 Moderate Low 

7440666 ZINC (FUME OR DUST) 862.4 20025.2 31.9 20919.5   0.1 Low High 
* Substances are sorted in alphabetical order. 



 

4.6 Summary 
 

4.6.1 Priority pollutants 
 
The focus of this chapter has been to give a defining set of priorities from the pollutant 
perspective.  The chapter began with pollutants commonly recognized as ‘conventional 
pollutants’ which, broadly defined, are common to a wide variety of industrial and non-
industrial sources making them particularly difficult to regulate as a whole due to the sheer 
number of sources, sectors and areas the pollutants concentrate.  A summary of chemical 
and metal emission profiles was also provided with a number of substances that are known 
to be toxic or bio-accumulative in humans and the environment. 
 
Using the two ranking criteria based on pollution load and hazard, Table 4.6 summarises 
each sub-section result at the national level.  In terms of air pollution load SO2 and PM10 are 
clear priorities owing to their significant share of overall load.  But from a hazard standpoint, 
PM10 and TSP are a slightly higher priority than SO2 as the impacts of particulate pollution on 
respiratory illness, chronic bronchitis and asthmatics is particularly severe in urban or heavily 
industrialized areas.  Also note that chemicals and metals constitute relatively small shares 
to the overall air situation in Vietnam, however in terms of their relative hazard ranking they 
are the highest priority – especially aluminum oxide, ammonia, formaldehyde and toluene. 
 
Table 4.6: National estimates of pollution load and evaluation criteria 

 
Pollutant 

Load 
(tons/year) %

Ordered
load rank

 
Hazard rank 

AIR   
NO2 655,899 18.52 4 3 
SO2 1,117,757 31.56 1 3 
VOC 267,706 7.56 5 3 
TSP 673,842 19.02 3 2 
PM10 682,494 19.27 2 2 
Chemicals to air 143,569 4.05 6 1 
Metals to air 960 0.03 7 1 

WATER   
BOD5 85,402 11.86 2 3 
TSS 618,240 85.88 1 3 
Chemicals to water 16,018 2.23 3 1 
Metals to water 199 0.03 4 1 

LAND   
Chemicals to land 152,438 86.48 1 1 
Metals to land 23,833 13.52 2 1 
Hazard ranking indexed as: 1 = high priority, 2 = medium priority, 3 = low priority. 
 
Similarly with respect to water, although BOD and TSS loads represent the largest in terms 
of their relative share to overall water pollution, of most concern are chemicals and metals 
releases.  Their persistence in nature and potential health linkages makes them a higher 
priority in the short-run.  Chemicals and metals that are highly toxic and represent high load 
shares to water in Vietnam include: ammonia, chlorine, chromium and formaldehyde. 
 
Land pollution priorities that have high load shares and low LD50/LC50 values are for 
chemicals: ammonia, aluminum oxides and asbestos, and the metals chromium and lead, to 
name a few. 
 



 

Each of these identified pollutants to air, land and water should be the focus of a targeted 
strategy to help shift manufacturing processes towards the use of less hazardous 
substances.  This is not an easy task as certain processes can have significant costs 
associated with the transition to cleaner technologies.  It may be desirable to target 
pollutants which are ‘easier’ from a point-source and cost perspective (e.g. a cement factory 
emitting high amounts of PM10), rather than target complex processes which require 
expensive monitoring capabilities and technological innovation.   
 
There are also important health considerations that could provide additional support for 
prioritizing one pollutant over another.  One recommendation would be to include local 
health surveys alongside pollution monitoring activities.  The strategy would need to include 
least-cost solutions that would sustain the economic viability of the sector in terms of growth 
and development and be feasible to implement from the view point of the managing 
institutions.  Recognizing these constraints the plan must have realistic short-term goals that 
can be achieved within current budgets and capacity, with an outlook to increase coverage 
to a greater number of technological processes and pollutants.  The first place to start is with 
the pollutant priorities set out in this chapter and then to target sectors and areas where this 
pollution is sourced as detailed in the next two chapters. 



 

 

Annex 4.1: List of chemical substances and toxicity 
 
This list of chemical substances were extracted from the US EPA TRI list of toxic chemicals as of 1987. These substances were used to calculate the 
chemical intensities in the Industrial Pollution Projection System (IPPS). Toxicity, as defined in this report, is based on Threshold Limit Values (TLVs) 
from the Conference of Governmental Industrial Hygienists (ACGIH) as of 1999. Hazards are defined according to their LD50 and LC50 values. 
 

CAS Substance 

Emissions 
to air 

(tons/yr) 

Emissions 
to land 

(tons/yr) 

Emissions 
to water 
(tons/yr) 

Total 
Emissions 

(tons/yr) TLV LD50 LC50 
LD50 

hazard 
LC50 

hazard 
56382 PARATHION 6.8 2.4 0.0 9.1 0.10 2.00 0.08 High High 
74908 HYDROGEN CYANIDE 12.5 16.0 0.1 28.7  4.00 0.18 High High 

7440280 THALLIUM 13.3 9.7 0.0 22.9 0.10 5.71  High Low 
534521 4,6-DINITRO-O-CRESOL 0.1 0.1 0.0 0.1 0.20 7.00 0.00 High High 
151564 ETHYLENEIMINE 0.0 1.2 0.0 1.2 0.88 15.00 0.10 High High 

62737 DICHLORVOS 1.1 4.0 0.0 5.1 0.90 17.00 0.02 High High 
75558 PROPYLENEIMINE (2-METHYLAZIRIDINE) 0.1 0.1 0.0 0.2 4.70 19.00 1.17 High Low 

463581 CARBONYL SULFIDE 2443.1 0.0 0.0 2443.1  23.00 2.63 High Low 
107028 ACROLEIN 27.3 2.8 0.3 30.4 0.23 26.00 0.02 High High 

87865 PENTACHLOROPHENOL 12.4 262.1 3.0 277.4 0.50 27.00 0.36 High Moderate 
7440473 CHROMIUM 276.9 5610.5 120.8 6008.2 0.50 27.50  High Low 

51285 2,4-DINITROPHENOL 1.6 81.1 0.9 83.6  30.00  High Low 
79107 ACRYLIC ACID 101.5 1427.5 20.1 1549.1 5.90 33.50 11.78 High Low 

132649 DIBENZOFURAN 61.1 109.8 0.6 171.6  36.00  High Low 
76448 HEPTACHLOR 0.2 13.1 0.0 13.3 0.05 40.00 0.15 High High 

7439976 MERCURY 14.8 268.5 3.0 286.3 0.01 43.00 0.04 High High 
120832 2,4-DICHLOROPHENOL 1.2 135.2 0.0 136.5  47.00  High Low 

7440417 BERYLLIUM 0.2 0.9 0.1 1.2 0.00 51.00  Moderate Low 
624839 METHYL ISOCYANATE 13.4 7.2 0.0 20.5 0.05 51.50 0.01 Moderate High 

79118 CHLOROACETIC ACID 1.4 1.1 10.9 13.4  55.00 0.18 Moderate High 
7440622 VANADIUM (FUME OR DUST) 10.4 24.1 0.1 34.5 0.05 59.00  Moderate Low 

302012 HYDRAZINE 1.3 3.5 0.9 5.7 0.01 60.00 0.75 Moderate Moderate 
75218 ETHYLENE OXIDE 1156.9 230.8 3.4 1391.1 1.80 72.00 1.44 Moderate Low 

111444 
BIS(2-CHLOROETHYL) ETHER (DICHLOROETHYL ETHER; 
2,2'-DICHLORODIETHYL ETHER) 2.7 3.1 0.0 5.8 29.00 75.00 0.33 Moderate Moderate 

58899 LINDANE (HEXACHLOROCYCLOHEXANE-gamma) 0.1 0.8 0.0 0.8 0.50 76.00 0.12 Moderate High 
107131 ACRYLONITRILE (VINYL CYANIDE) 1019.0 454.7 0.9 1474.7 4.30 78.00 0.72 Moderate Moderate 



 

CAS Substance 

Emissions 
to air 

(tons/yr) 

Emissions 
to land 

(tons/yr) 

Emissions 
to water 
(tons/yr) 

Total 
Emissions 

(tons/yr) TLV LD50 LC50 
LD50 

hazard 
LC50 

hazard 
106503 PHENYLENEDIAMINE (P-ISOMER) 30.0 159.5 0.1 189.6 0.10 80.00 0.92 Moderate Moderate 
569642 C.I. BASIC GREEN 4 0.0 9.6 0.0 9.6  80.00  Moderate Low 

87683 HEXACHLORO-1,3-BUTADIENE 0.1 57.4 0.0 57.5 0.21 82.00 0.37 Moderate Moderate 
106898 EPICHLOROHYDRIN (1-CHLORO-2,3-EPOXYPROPANE) 557.1 1529.7 0.2 2087.1 1.90 90.00 0.95 Moderate Moderate 

50000 FORMALDEHYDE 6485.1 3713.3 286.7 10485.1  100.00 0.20 Moderate High 
91087 TOLUENE-2,6-DIISOCYANATE 106.6 132.6 3.6 242.9  100.00 0.00 Moderate High 
90948 MICHLER'S KETONE 0.0 8.8 0.0 8.8  100.00  Moderate Low 
55630 NITROGLYCERIN (NG) 7.5 1.9 6.3 15.8 0.46 105.00  Moderate Low 
74953 METHYLENE BROMIDE 147.6 15.6 0.0 163.1  108.00 40.00 Moderate Low 

106934 1,2-DIBROMOETHANE (EDB) (ETHYLENE DIBROMIDE) 3.8 0.8 0.0 4.6  108.00 14.30 Moderate Low 
95487 CRESOL (O-ISOMER) 25.5 5.0 0.0 30.5 22.00 121.00 1.22 Moderate Low 
57147 1,1-DIMETHYL HYDRAZINE 0.0 0.0 0.0 0.0 0.03 122.00 0.62 Moderate Moderate 
79061 ACRYLAMIDE 2.6 37.3 0.6 40.4 0.03 124.00  Moderate Low 
62566 THIOUREA 4.3 47.7 0.1 52.1  125.00  Moderate Low 

106514 QUINONE (P-BENZOQUINONE) 0.0 0.0 0.0 0.0 0.44 130.00  Moderate Low 
7664417 AMMONIA 295744.3 17685.3 5826.5 319256.1 17.00 132.00 1.39 Moderate Low 

156627 CALCIUM CYANAMIDE 1.3 0.0 0.0 1.3 0.50 158.00 0.15 Moderate High 
7439921 LEAD 435.4 14479.1 7.4 14921.9 0.05 160.00 0.00 Moderate High 
1344281 ALUMINUM OXIDE (FIBROUS FORM) 10392.2 197041.4 1269.6 208703.2 10.00 164.00 0.62 Moderate Moderate 
7429905 ALUMINUM (FUME OR DUST) 570.6 3030.2 39.4 3640.2 5.00 164.00 0.62 Moderate Moderate 

606202 2,6-DINITROTOLUENE 4.7 131.2 0.0 136.0  177.00 0.24 Moderate High 
156105 NITROSODIPHENYLAMINE (P-ISOMER) 0.0 1.0 0.0 1.0  178.00  Moderate Low 

7440393 BARIUM 181.5 1517.8 5.8 1705.1 0.50 198.00  Moderate Low 
135206 CUPFERRON 0.1 0.1 0.0 0.1  199.00  Moderate Low 

79345 1,1,2,2-TETRACHLOROETHANE 78.0 47.6 1.1 126.7 6.90 200.00 4.50 Moderate Low 
57749 CHLORDANE 2.0 72.0 0.0 74.0 0.50 200.00 0.10 Moderate High 
88891 PICRIC ACID (2,4,6-TRINITROPHENOL) 0.1 67.4 0.0 67.5 0.10 200.00  Moderate Low 
60093 4-AMINOAZOBENZENE 0.0 0.1 0.0 0.1  200.00  Moderate Low 

100027 4-NITROPHENOL 0.5 8.5 0.0 9.0  202.00  Moderate Low 
77781 DIMETHYL SULFATE 2.9 0.4 0.8 4.1 0.52 205.00 0.05 Moderate High 

106445 CRESOL (P-ISOMER) 4.3 26.2 0.1 30.5 22.00 207.00 0.71 Moderate Moderate 
79210 PERACETIC ACID 1.5 0.0 0.0 1.5  210.00 0.45 Moderate Moderate 

542881 
BIS(CHLOROMETHYL) ETHER (DICHLOROMETHYL 
ETHER) (BCME) 0.0 0.0 0.0 0.0 0.00 210.00 0.03 Moderate High 

74839 METHYL BROMIDE (BROMOMETHANE) 613.6 0.0 0.0 613.6 3.90 214.00 1.17 Moderate Low 
63252 CARBARYL (SEVIN) 8.2 18.8 0.0 27.0 5.00 230.00 0.39 Moderate Moderate 
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108394 CRESOL (M-ISOMER) 4.4 5.6 0.0 10.0 22.00 242.00 0.71 Moderate Moderate 

62533 ANILINE 48.0 642.4 0.2 690.6 7.60 250.00 0.95 Moderate Moderate 
120809 CATECHOL (PYROCATECHOL) 0.0 276.7 0.9 277.7 23.00 260.00  Moderate Low 
121142 2,4-DINITROTOLUENE 5.3 463.3 0.1 468.6  268.00  Moderate Low 

25376458 DIAMINOTOLUENE (MIXED ISOMERS) 0.9 53.3 0.1 54.3  270.00  Moderate Low 
541413 ETHYL CHLOROFORMATE 0.8 0.0 0.0 0.8  270.00 0.84 Moderate Moderate 

96333 METHYL ACRYLATE 42.9 335.3 0.2 378.3 7.00 277.00 4.75 Moderate Low 
10049044 CHLORINE DIOXIDE 5002.1 120.5 1.6 5124.1 0.28 292.00 0.72 Moderate Moderate 

123319 HYDROQUINONE (DIHYDROXYBENZENE) 1.3 241.6 2.2 245.1 2.00 302.00  Moderate Low 
77474 HEXACHLOROCYCLOPENTADIENE 0.3 65.9 0.0 66.2 0.11 315.00 0.02 Moderate High 

108952 PHENOL 4885.6 4611.5 101.2 9598.3 19.00 317.00 0.32 Moderate Moderate 
95807 2,4-DIAMINOTOLUENE 0.1 0.0 0.0 0.1  325.00  Moderate Low 
91225 QUINOLINE 10.9 5.8 0.0 16.7  331.00  Moderate Low 
88755 2-NITROPHENOL 0.8 3.5 0.1 4.3  334.00  Moderate Low 
98953 NITROBENZENE 11.2 125.0 1.7 137.9 5.00 349.00 2.80 Moderate Low 
94757 2,4-D (DICHLOROPHENOXYACETIC ACID) 2.5 177.6 0.0 180.1 10.00 375.00  Moderate Low 
75569 PROPYLENE OXIDE (1,2-EPOXYPROPANE) 822.2 127.1 16.7 966.0 48.00 380.00 9.50 Moderate Low 
80159 CUMENE HYDROPEROXIDE 27.6 2.3 0.1 30.0  382.00 1.37 Moderate Low 

108316 MALEIC ANHYDRIDE 107.1 256.0 5.8 368.9 1.00 400.00  Moderate Low 
7697372 NITRIC ACID 1749.2 14065.5 935.2 16749.8 5.20 430.00 0.17 Moderate High 

75274 DICHLOROBROMOMETHANE (BROMOCHLORO.) 230.1 549.9 0.6 780.6  430.00  Moderate Low 
126998 CHLOROPRENE (BETA-CHLOROPRENE; NEOPRENE) 182.8 84.8 0.0 267.6 36.00 450.00 11.80 Moderate Low 

52686 TRICHLORFON 4.2 0.3 0.0 4.5  450.00 1.30 Moderate Low 
107051 ALLYL CHLORIDE 4.7 1.7 0.0 6.5 3.00 460.00 11.00 Moderate Low 
615054 2,4-DIAMINOSANISOLE 0.0 0.2 0.0 0.2  460.00  Moderate Low 
542756 1,3-DICHLOROPROPYLENE 3.6 0.0 0.0 3.6 4.50 470.00 4.54 Moderate Low 
621647 N-NITROSODI-N-PROPYLAMINE (NDPA) 0.5 0.0 0.0 0.5  480.00  Moderate Low 

91203 NAPHTHALENE 3562.9 1025.3 11.5 4599.7 52.00 490.00 0.34 Moderate Moderate 
1310732 SODIUM HYDROXIDE (SOLUTION) 6064.3 199221.3 31334.5 236620.2  500.00  Moderate Low 

75014 VINYL CHLORIDE 679.3 18.9 2.1 700.2 13.00 500.00 459.84 Moderate Low 
1163195 DECABROMODIPHENYL OXIDE 25.8 511.1 0.4 537.3  500.00  Moderate Low 

95501 DICHLOROBENZENE 1,2-(O-ISOMER) 20.0 136.3 3.8 160.1 150.00 500.00 4.93 Moderate Low 
106467 DICHLOROBENZENE 1,4-(P-ISOMER) 113.4 3.4 0.3 117.1 60.00 500.00 72.11 Moderate Low 

25321226 DICHLOROBENZENE (MIXED ISOMERS) 28.2 39.8 0.0 68.0  500.00 72.11 Moderate Low 
593602 VINYL BROMIDE (BROMOETHENE) 5.3 0.0 0.0 5.3 22.00 500.00 218.58 Moderate Low 
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106887 1,2-BUTYLENE OXIDE (1,2-EPOXYBUTANE) 3.5 0.5 0.0 4.0  500.00 1.17 Moderate Low 

92671 4-AMINODIPHENYL (P-isomer) 0.0 0.0 0.0 0.0  500.00  Moderate Low 

101779 
4,4'-METHYLENE DIANILINE (4,4'-
DIAMINODIPHENYLMETHANE) 78.1 55.7 0.3 134.2 0.81 517.00  Low Low 

7723140 PHOSPHORUS (YELLOW OR WHITE) 4.8 56.1 0.6 61.5 0.10 550.00 0.58 Low Moderate 
115322 DICOFOL 0.0 0.2 0.0 0.2  575.00 5.00 Low Low 

10034932 HYDRAZINE SULFATE 0.0 67.4 0.0 67.4  601.00 0.01 Low High 
111422 DIETHANOLAMINE 751.4 567.9 10.9 1330.3 2.00 620.00  Low Low 
108883 TOLUENE (TOLUOL) 432040.2 81619.2 137.6 513797.1 188.00 636.00 49.00 Low Low 

90437 2-PHENYLPHENOL (SODIUM SALT) 0.5 6.8 0.0 7.2  656.00  Low Low 
75070 ACETALDEHYDE 1252.3 208.7 3.4 1464.4  661.00 23.95 Low Low 

107062 1,2-DICHLOROETHANE (ETHYLENE DICHLORIDE) 1538.6 1256.1 6.1 2800.7 40.00 670.00 4.05 Low Low 
95534 TOLUIDINE (O-ISOMER) 7.5 6.5 0.0 14.0 8.80 670.00 3.78 Low Low 
67663 CHLOROFORM 6773.0 220.8 341.2 7335.1 49.00 695.00 47.70 Low Low 
79469 2-NITROPROPANE 337.7 246.5 0.0 584.1 36.00 720.00 1.46 Low Low 

101804 4,4'-DIAMINODIPHENYL ETHER (4,4'-OXYDIANILINE) 0.3 0.0 0.1 0.5  725.00  Low Low 
134327 NAPHTHYLAMINE (ALPHA or 2-NAPHTHYLAMINE) 169.9 4.4 0.0 174.3  727.00  Low Low 
120821 1,2,4-TRICHLOROBENZENE 422.4 177.7 51.1 651.1  756.00  Low Low 

7440382 ARSENIC 52.8 483.9 0.2 537.0 0.01 763.00  Low Low 
540590 1,2-DICHLOROETHYLENE 37.1 1.0 0.0 38.1 793.00 770.00 0.12 Low High 

71363 N-BUTANOL (N-BUTYL ALCOHOL) 12753.5 4644.3 32.6 17430.3  790.00 24.24 Low Low 
140885 ETHYL ACRYLATE (ACRYLIC ACID & ETHYL ESTER) 167.2 58.0 0.3 225.5 20.00 800.00 5.79 Low Low 

79005 1,1,2-TRICHLOROETHANE 284.0 262.3 0.9 547.2 55.00 836.00 2.73 Low Low 
64675 DIETHYL SULFATE 0.8 0.6 0.0 1.4  880.00 1.58 Low Low 

110861 PYRIDINE 27.4 52.2 0.1 79.7 16.00 891.00 28.50 Low Low 
7647010 HYDROCHLORIC ACID (HYDROGEN CHLORIDE) 9086.4 50905.1 2366.4 62357.8  900.00 4.66 Low Low 

141322 BUTYL ACRYLATE (ACRYLIC ACID & N-BUYTL ESTER) 459.7 3217.4 0.4 3677.6 52.00 900.00 14.30 Low Low 
71432 BENZENE 9448.0 294.1 16.1 9758.2 1.60 930.00 31.93 Low Low 

121697 DIMETHYLANILINE (N,N-DIMETHYLANILINE) 10.5 17.0 0.1 27.6 25.00 951.00 0.25 Low High 
78842 ISOBUTYRALDEHYDE 248.7 5.2 0.1 254.0  960.00 23.58 Low Low 

842079 C.I. SOLVENT YELLOW 14 0.0 306.6 0.0 306.6  1000.00  Low Low 
541731 1,3-DICHLOROBENZENE (M-ISOMER) 3.3 7.2 0.1 10.6  1062.00  Low Low 
108907 CHLOROBENZENE (CHLORINATED BENZENE) 1316.5 276.1 7.2 1599.8 46.00 1100.00 13.64 Low Low 
139139 NITRILOTRIACETIC ACID 0.6 55.2 0.0 55.8  1100.00  Low Low 

82688 QUINTOZENE (PENTACHLORONITROBENZENE) 0.9 6.1 0.0 7.0 0.50 1100.00 1.40 Low Low 
1314201 THORIUM DIOXIDE 0.2 122.3 0.0 122.5  1140.00  Low Low 
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101144 4,4'-METHYLENE BIS(2-CHLOROANILINE) (MBOCA) 7.3 1.2 0.0 8.5 0.11 1140.00  Low Low 

75150 CARBON DISULFIDE 34359.1 240.3 9.0 34608.3 31.00 1200.00 25.00 Low Low 
100447 BENZYL CHLORIDE 6.6 24.9 0.1 31.7 5.20 1231.00 0.78 Low Moderate 

98828 CUMENE 364.5 241.4 0.2 606.1 246.00 1400.00 39.30 Low Low 
123386 PROPIONALDEHYDE 18.9 0.2 0.2 19.2  1410.00 18.99 Low Low 
120718 CRESIDINE (P-ISOMER) 0.2 21.0 0.0 21.1  1450.00  Low Low 

2164172 FLUOMETURON 1.7 11.0 0.0 12.6  1450.00  Low Low 
1319773 CRESOL (ALL ISOMERS) 350.3 715.5 0.3 1066.0 22.00 1454.00  Low Low 

97563 
AMINOAZOTOLUENE, O-ISOMER (C.I. SOLVENT YELLOW 
3) 0.0 0.2 0.1 0.2  1500.00  Low Low 

7664382 PHOSPHORIC ACID 693.0 91363.9 9064.8 101121.6 1.00 1530.00 0.85 Low Moderate 
85449 PHTHALIC ANHYDRIDE 443.0 811.4 5.4 1259.8 6.10 1530.00 0.21 Low High 
75092 DICHLOROMETHANE (METHYLENE CHLORIDE) 109847.8 26314.6 23.0 136185.4 174.00 1600.00 52.00 Low Low 
74873 METHYL CHLORIDE 4287.8 11.0 1.3 4300.1 103.00 1800.00 5.30 Low Low 
51796 URETHANE (CARBAMIC ACID, ETHYL ESTER) 49.8 310.9 35.0 395.7  1809.00  Low Low 
86306 N-NITROSODIPHENYLAMINE 0.0 16.5 0.0 16.5  1825.00  Low Low 
96457 ETHYLENE THIOUREA (2-IMIDAZOLIDINETHIONE) 0.0 0.6 0.0 0.6  1832.00  Low Low 

12122677 ZINEB 0.0 1.3 0.0 1.3  1850.00 0.80 Low Moderate 
72435 METHOXYCHLOR 0.0 0.0 0.0 0.0 10.00 1855.00  Low Low 

1336363 
POLYCHLORINATED BIPHENYLS (CHLORODIPHENYLS, 
54% CHLORINE) 0.5 581.6 0.0 582.1 0.50 1900.00  Low Low 

98884 BENZOYL CHLORIDE 14.3 50.5 0.0 64.9  1900.00 1.87 Low Low 

1582098 
TRIFLURALIN (2,6-DINITRO-N,N-DIPROPYL-4-
(TRIFLUOROMETHYL) BENZENAMINE) 4.3 70.6 0.5 75.4  1930.00 2.80 Low Low 

78875 1,2-DICHLOROPROPANE (PROPYLENE DICHLORIDE) 99.8 5.0 1.8 106.6 347.00 1947.00 14.00 Low Low 
90040 ANISIDINE (O-ISOMER) 0.6 0.3 0.1 1.0 0.50 2000.00  Low Low 
96093 STYRENE OXIDE 0.6 0.0 0.2 0.8  2000.00 2.46 Low Low 

104949 ANISIDINE (P-ISOMER) 0.0 0.0 0.0 0.0 0.50 2000.00  Low Low 
108101 METHYL ISOBUTYL KETONE (HEXONE) 22068.4 7380.9 17.1 29466.4 205.00 2080.00 100.00 Low Low 

110805 
2-ETHOXYETHANOL (ETHYLENE GLYCOL MONOETHYL 
ETHER; CELLOSOLVE) 1159.5 316.9 0.6 1477.0 18.00 2125.00 7.37 Low Low 

7664939 SULFURIC ACID 4838.8 173969.3 14949.1 193757.2 1.00 2140.00 0.51 Low Moderate 
92524 BIPHENYL (DIPHENYL) 441.8 2579.7 111.2 3132.7 1.30 2140.00 0.20 Low High 
78922 BUTYL ALCOHOL (SEC-BUTANOL) 419.4 241.6 51.3 712.3 300.00 2193.00 48.48 Low Low 

6484522 AMMONIUM NITRATE (SOLUTION) 2170.6 10556.6 14464.1 27191.3  2217.00  Low Low 
85687 BUTYL BENZYL PHTHALATE 728.8 844.4 0.5 1573.7  2330.00  Low Low 

7440439 CADMIUM 4.2 118.0 0.7 122.9 0.00 2330.00 0.03 Low High 



 

CAS Substance 

Emissions 
to air 

(tons/yr) 

Emissions 
to land 

(tons/yr) 

Emissions 
to water 
(tons/yr) 

Total 
Emissions 

(tons/yr) TLV LD50 LC50 
LD50 

hazard 
LC50 

hazard 
56235 CARBON TETRACHLORIDE (TETRACHLOROMETHANE) 492.1 796.4 4.9 1293.4 31.00 2350.00 50.30 Low Low 

109864 
2-METHOXYETHANOL (ETHYLENE GLYCOL 
MONOMETHYL ETHER; METHYL CELLOSOLVE) 12624.1 1034.4 0.1 13658.6 16.00 2370.00 4.67 Low Low 

75058 ACETONITRILE 166.2 723.4 2.2 891.8 67.00 2460.00 12.67 Low Low 
123728 BUTYRALDEHYDE 173.2 223.9 2.3 399.4  2490.00 23.58 Low Low 
127184 TETRACHLOROETHYLENE (PERCHLOROETHYLENE) 68284.2 13445.7 59.9 81789.8 170.00 2629.00 34.20 Low Low 
100425 STYRENE (PHENYLETHYLENE; VINYL BENZENE) 39435.3 10266.7 10.9 49712.8 85.00 2650.00 12.00 Low Low 

1313275 MOLYBDENUM TRIOXIDE 15.9 20.4 8.4 44.7  2689.00 5.84 Low Low 
78933 METHYL ETHYL KETONE (MEK; 2-BUTANONE) 197737.8 39394.5 12.8 237145.1 590.00 2737.00 23.50 Low Low 
75650 BUTYL ALCOHOL (TERT-BUTANOL) 169.3 245.8 10.2 425.3 303.00 2743.00 30.30 Low Low 

7783202 AMMONIUM SULFATE (SOLUTION) 2221.2 86792.5 12985.8 101999.5  2840.00  Low Low 
108054 VINYL ACETATE 1252.4 1419.7 3.4 2675.5 35.00 2900.00 11.40 Low Low 

12427382 MANEB 11.0 14.4 0.0 25.4  3000.00  Low Low 
101611 4,4'-METHYLENE BIS(N,N-DIMETHYL) BENZELAMINE 4.5 0.0 0.0 4.5  3160.00  Low Low 
108781 MELAMINE 55.7 370.0 55.5 481.2  3161.00 3.25 Low Low 
105679 2,4-DIMETHYLPHENOL 49.8 78.4 0.5 128.7  3200.00 0.03 Low High 

98873 BENZAL CHLORIDE 0.6 78.1 0.0 78.7  3249.00 0.40 Low Moderate 
80057 4,4'-ISOPROPYLIDENEDIPHENOL (BISPHENOL A) 14.8 174.1 1.7 190.5  3250.00 1.70 Low Low 

100414 ETHYL BENZENE 1033.8 1134.4 6.5 2174.8 434.00 3500.00 17.36 Low Low 
133904 CHLORAMBEN (3-AMINO-2,5-DICHLOROBENZOIC ACID) 2.2 17.3 0.0 19.4  3500.00  Low Low 

91941 3,3'-DICHLOROBENZIDINE (AZO DYE) 0.1 0.7 0.2 1.0  3820.00  Low Low 
1634044 METHYL-TERT-BUTYL ETHER 254.5 4.7 4.2 263.5 144.00 4000.00 84.95 Low Low 

961115 TETRACHLORVINPHOS (STIROFOS) 0.0 8.9 0.0 8.9  4000.00 1.50 Low Low 
39156417 2,4-DIAMINO ANISOLE SULFATE 0.5 0.5 0.2 1.2  4000.00  Low Low 

123911 1,4-DIOXANE (1,4-DIETHYLENE DIOXIDE) 9653.0 591.2 4.6 10248.8 90.00 4200.00 165.66 Low Low 
1330207 XYLENE (MIXED ISOMERS) 43.5 10.9 0.0 54.4 434.00 4300.00 21.70 Low Low 

67721 HEXACHLOROETHANE 1.6 126.4 0.0 128.0 9.70 4460.00 57.09 Low Low 
3844459 C.I. ACID BLUE 9, DISODIUM SALT 0.0 8.6 0.0 8.7  4600.00  Low Low 
2650182 C.I. ACID BLUE 9, DIAMMONIUM SALT 0.0 0.2 0.0 0.2  4600.00  Low Low 

107211 ETHYLENE GLYCOL 3587.2 16585.6 589.8 20762.6  4700.00 0.20 Low High 
79016 TRICHLOROETHYLENE 44733.4 5531.8 13.7 50278.9 269.00 4920.00 25.78 Low Low 

7440020 NICKEL 141.8 5504.8 31.3 5677.9 1.00 5000.00  Low Low 
95636 1,2,4-TRIMETHYLBENZENE (PSEUDOCUMENE) 736.8 142.4 14.2 893.4  5000.00 18.00 Low Low 

108383 XYLENE (M-ISOMER) 396.8 258.0 0.1 654.9 434.00 5000.00 34.72 Low Low 
106423 XYLENE (P-ISOMER) 448.5 140.8 0.0 589.4 434.00 5000.00 19.75 Low Low 

95476 XYLENE (O-ISOMER) 333.2 78.5 0.1 411.7 434.00 5000.00 26.58 Low Low 
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67630 
ISOPROPYL ALCOHOL (MANUFACTURING, STRONG-
ACID PROCESS ONLY, NO PROCESS) 6929.3 702.3 2.8 7634.3 983.00 5045.00 31.44 Low Low 

106990 1,3-BUTADIENE 2093.2 189.5 12.6 2295.3 4.40 5480.00 285.00 Low Low 
67561 METHANOL (METHYL ALCOHOL) 248427.1 44886.9 5058.9 298372.8 262.00 5628.00 83.82 Low Low 
67641 ACETONE 153811.4 30248.6 1634.7 185694.7 1188.00 5800.00 50.10 Low Low 

584849 TOLUENE-2,4-DIISOCYANATE (TDI) 401.4 367.1 3.6 772.2 0.04 5800.00 0.10 Low High 
7757826 SODIUM SULFATE (SOLUTION) 877.1 608887.2 1168100.0 1777864.0  5989.00  Low Low 

98077 
BENZOIC TRICHLORIDE (BENZYL TRICHLORIDE; 
TRICHLOROMETHYLBENZENE) 3.0 11.0 0.0 14.0  6000.00 0.15 Low High 

7440484 COBALT 15.1 84.0 1.1 100.2 0.02 6171.00  Low Low 
100210 TEREPHTHALIC ACID 50.6 312.3 2.7 365.6 10.00 6400.00  Low Low 

7782492 SELENIUM 10.4 13.3 0.1 23.8 0.20 6700.00 0.03 Low High 
131113 DIMETHYL PHTHALATE 497.3 244.7 0.1 742.0 5.00 6800.00 9.30 Low Low 

7440360 ANTIMONY 20.9 640.1 1.0 662.0 0.50 7000.00  Low Low 
60355 ACETAMIDE 0.1 5.4 0.0 5.5  7000.00  Low Low 
84742 DIBUTYL PHTHALATE 68.9 268.9 0.8 338.7 5.00 7499.00 4.25 Low Low 
94360 BENZOYL PEROXIDE 2.5 12.7 0.1 15.2 5.00 7710.00  Low Low 

80626 
METHYL METHACRYLATE (METHACRYLIC ACID METHYL 
ESTER) 2006.8 11748.5 1.0 13756.3 410.00 7872.00 78.00 Low Low 

84662 DIETHYL PHTHALATE 76.3 54.0 0.0 130.3 5.00 8600.00 1.00 Low Moderate 
7439965 MANGANESE 147.3 3728.6 16.6 3892.6 0.20 9000.00 0.00 Low High 

133062 CAPTAN 4.8 10.0 0.0 14.8 5.00 9000.00 5.70 Low Low 
103231 BIS(2-ETHYLHEXYL) ADIPATE 163.4 258.8 0.2 422.4  9100.00  Low Low 

101688 
METHYLENE BISPHENYL ISOCYANATE 
(DIPHENYLMETHANE-4,4'-DIISOCYANATE; MDI) 298.5 987.5 3.1 1289.2 0.05 9200.00 0.18 Low High 

71556 1,1,1-TRICHLOROETHANE (METHYL CHLOROFORM) 512813.4 18915.6 8.0 531737.0 1910.00 9600.00 98.15 Low Low 
7440508 COPPER (FUME OR DUST) 424.4 32084.3 27.5 32536.1 0.05 9930.00 0.82 Low Moderate 
1897456 CHLOROTHALONIL 20.3 462.0 0.1 482.5  10000.00 0.31 Low Moderate 

118741 HEXACHLOROBENZENE 0.2 198.7 0.0 198.9 0.00 10000.00 3.60 Low Low 
7440224 SILVER 2.6 11.1 0.1 13.7 0.10 10000.00  Low Low 

110827 CYCLOHEXANE 4682.5 426.7 6.8 5116.0 1030.00 12705.00 89.60 Low Low 
120127 ANTHRACENE 59.2 162.8 0.6 222.7  17000.00  Low Low 

81072 
SACCHARIN (MANUFACTURING ONLY, NO PROCESSOR 
REPORTING) 0.0 0.8 0.0 0.8  17000.00  Low Low 

117817 DI (2-ETHYLHEXYL) OR (SEC-OCTYL) PHTHALATE (DEHP) 4519.6 7714.6 2.1 12236.4 5.00 30000.00  Low Low 
76131 1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE (FREON 113) 13043.0 1646.2 0.5 14689.7 7670.00 43000.00 294.87 Low Low 

117840 DI-N-OCTYL PHTHALATE 63.8 66.0 0.2 129.9  47000.00  Low Low 
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7440666 ZINC (FUME OR DUST) 862.4 20025.2 31.9 20919.5   0.12 Low High 
1332214 ASBESTOS (FRIABLE) 54.9 11688.2 9.3 11752.4 0.00  0.00 Low High 
7782505 CHLORINE 6866.0 1738.5 2190.4 10794.9 1.50  0.85 Low Moderate 

75003 ETHYL CHLORIDE (CHLOROETHANE) 8043.8 5.5 0.1 8049.4 264.00  152.00 Low Low 
74851 ETHYLENE 7697.9 11.8 0.7 7710.4   1089.38 Low Low 

115071 PROPYLENE 4552.5 4.3 0.0 4556.9   86.00 Low Low 
7664393 HYDROGEN FLUORIDE (HYDROFLUORIC ACID) 606.2 1367.4 16.7 1990.4   1.04 Low Low 
7550450 TITANIUM TETRACHLORIDE 9.7 5.2 0.0 15.0   0.40 Low Moderate 

75445 PHOSGENE (CARBONYL CHLORIDE) 1.2 0.2 0.1 1.6 0.40  0.36 Low Moderate 
107302 CHLOROMETHYL METHYL ETHER (CMME) 0.0 0.0 0.0 0.0   0.18 Low High 

 



 

5 Assessment of pollution by industrial sectors  
 

5.1 Introduction 
 
Part A of this report emphasises a number of important characteristics of industry in Vietnam.  
Chapter 4 on the IPPS results focuses on the nature and extent of different types of pollution 
released by manufacturing industry.  It is worth summarising the key findings so far as the 
opener to this chapter which looks more closely at each of the industrial sectors responsible 
for pollution and begins to explore the environmental effects. 
 
Key baseline findings from earlier chapters include: 
 
Industry is growing: First, industry has been growing very rapidly over the past decade and is 
likely to continue to do so over the next ten years.  During the financial year to June 2006, the 
private industrial sector grew by more than 20 per cent with the state-owned sector growing by 
close to nine per cent.   Overall production in some fields, such as iron and steel, cement, 
textiles and ceramics are growing at between 16 and 32 per cent. 
 
Industry is concentrated: Second, most industry is highly concentrated in few areas of the 
country which creates environmental problems and opportunities in terms of management.  
That concentration is intensifying and will consolidate over the next ten years.  The growth of 
industrial zones and craft villages is creating new and significant small decentralised nodes of 
production and pollution. 
 
Populations are growing and concentrating: Third, population density and numbers around 
those industrial centres will continue to increase dramatically over the next decade.  That trend 
is certain even though the Government’s rural development and industrial decentralisation 
policies are having an impact. 
 
Industrial pollution will continue to increase as industry grows: Fourth, while technological 
innovation is happening in new industry, the greater proportion of plants operating now will 
continue to do so over the next five years with little or no innovation.  Also, given current levels 
of uptake, only a relatively small part of the 15 per cent annual growth in industry over the next 
five years is likely to be consistently clean.  Therefore continued increases in the total pollution 
load can be expected. 
 
The toxicity and complexity of pollution will increase as industry grows: Fifth, the number and 
quantity of toxic chemicals and metals in pollution is expected to increase rapidly as 
manufacturing processes diversify and grow in volume.  This anticipated trend presents major 
management problems for industry and government.  Preventative measures will be essential 
because of the high cost of monitoring and clean up.   
 
The institutional and policy response to pollution is considered in Part C, but looking ahead a 
little two conclusions are relevant here.  The IPPS pollution loads associated with a sector or 
plant are not just potential pollution – in Vietnam’s case, the estimates are very likely more 
conservative than actual pollution to the environment.  The management responses are 
leading to important successes on a case by case basis but not to the extent that overall 
industrial pollution levels are reducing.  Also, it is likely that pollution will continue to keep pace 
with industrial growth for at least the next five years (ie levels will increase by around 15 per 
cent each year).  It will take that long before technological and management innovations really 
begin to have an impact on overall national pollution levels.  So, under current regimes of 
investment and resource allocation, the situation will become much more serious before it 
begins to get better.   More important, from a management point of view, it is not expected that 



 

the ranking of industrial sectors according to pollution releases will change dramatically over 
the next decade. 
 
With those key findings as a backdrop and guide, this chapter begins to analyse the 
environmental impacts of current and future industrial pollution.  It does this by analysing the 
IPPS results and drawing upon what is know today through international experience, from the 
work of MONRE’s national monitoring network and related institutions, and from anecdotal 
observations of particular cases and areas. 
 

5.2 Environmental assessment methods  
 
This initial analysis is undertaken as a demonstration of methods for future application and to 
provide a broad systematic framework of priorities for action.  The chapter uses an 
aggregation and ranking methodology to identify priorities among sectors and at national down 
to local levels.  The ranking is according to highest to lowest pollution loads for air, water and 
land and then according to an overall aggregate pollution index.  The environmental 
assessment also uses an overlay method so that geographic pollution concentrations can be 
interpreted against demographic, economic and natural system information.  The chapter 
illustrates what can be done on a regular and more comprehensive basis to keep track of 
pollution status and define priorities for policy, institutional and management action. 
 
The chapter begins by looking at the national and industry sector situation and then in the next 
chapter works down to regional, provincial and commune levels.  It does this to demonstrate 
an approach.  The IPPS results are matched with specific pollution data for Vietnam derived 
from various sources.  That real data is anecdotal and may be of variable accuracy.  The 
overall approach in this study shows how estimates can be used to draw a complete picture of 
pollution types, sources and location.  It is an essential tool for environmental and industry 
regulators in setting sharp priorities and applying limited resources to managing the most 
serious pollution problems. 
 
A first step in this assessment is identifying in aggregate the industry sectors at national level 
with the highest pollution loads.  Throughout this report, when analysing the IPPS results, the 
notion of high to low pollution load is used rather than worst to least polluters or polluted.  A 
pollution load suggests that a sector/plant produces, or an area receives a specified amount of 
pollution of certain types.  The IPPS estimated load serves as a first-order approximation of 
the overall pollution situation using the most comprehensive database available on industry.  
But the more focused the estimates on specific plants or local areas the more important it is to 
validate through field survey whether or not the load estimated approximates the load actually 
being released to the environment.  In some cases a specific plant or commune may be doing 
an excellent job in controlling and reducing pollution loads.   
 
That main point of the exercise is to help set priorities for action.  In situations of severely 
limited resources it is necessary to focus effort on the highest priorities and leave addressing 
other less serious pollution problems to later.  The Environmental Assessment ranking tool 
used here is a way of focusing effort.  It identifies in a systematic way those sectors and areas 
which need close attention before others.  It is also a tool to establish aggregate pollution 
indicators for use in monitoring and State of Environment Reporting.  As such, it confirms and 
contributes significantly to the good work and methods of MONRE and its advisory network of 
institutes. 
 

5.2.1 Calculating the pollution indexes  
 



 

When setting priorities, regulators may often be interested in a specific pollutant, the specific 
receiving medium, or an overall picture of pollution from a specific area or sector.  For 
example, if the regulator were interested in minimizing SO2 pollution, one would want to target 
the largest emitters of SO2.  When setting overall priorities for management and budgeting 
purposes, the environmental regulator may be interested in a combination or index of air 
pollutants that are significant.  The use of indexes create economies of scale in prioritization.  
If a particular sector is pollution-intensive across several pollutants of interest, efforts directed 
towards these sectors could address several pollution issues at the same time.  Indexes can 
be constructed to focus individually on pollution to air, water or land.  If the regulator’s 
objective is broad in nature, a total or national pollution index can be constructed combining 
the individual air, land and water quality indexes. 
 
In this report individual air, land and water indices, as well as a national pollution index are 
created for Vietnam.  The air index is calculated as the simple average of SO2, NO2, VOC, 
PM10, TSP, chemicals and metals to air loads.  One could weight these pollutants according to 
a judgment on their relative significance.  In this exercise, each air pollutant is given equal 
weight.  Similarly the land index is the simple average of the two categories of pollutants 
covered by the IPPS - toxic chemicals to land and toxic metals to land.  The water index is the 
average of the four categories covered in IPPS - toxic chemicals to water, toxic metals to 
water, BOD and TSS loads.  Finally, these three indices are averaged to arrive at an overall 
pollution load index.  The air, water and land pollution indexes are given equal weight in 
calculating the national pollution index. 
 
Once each index is calculated, it is then sorted in descending order with the highest pollution 
loadings on top.  This top sector (or geographical unit in Chapter 6 rankings) is given a rank of 
1.  The second in this list is given a rank of 2, and so on down the list.   The list is then divided 
into four equal blocks representing the first, second, third and fourth quartiles.  The list will vary 
in length according to what is being ranked, but in a list of 24 sectors, for example, the first six 
would represent the top quartile in terms of priority.  In the following tables, the first quartile is 
colored red to indicate that these sectors are the top quartile, the second quartile is colored 
orange, the third is yellow, and the fourth is light brown. 
 
Following the ranking exercise using the air, land, water and overall pollution load indices, a 
sector analysis is presented for each of the individual pollutants that make up each index.  The 
reason for doing so is to add some flexibility in the analysis.  If a regulator is interested in a 
particular pollutant and the associated sectors with the largest shares of that pollution load, 
then the individual results will be of interest.  In addition, and developing the priority focus of 
Chapter 4, an analysis of toxicity and hazard at the sector level is presented.  Regulators who 
are concerned with targeting sectors associated with highly hazardous substances would find 
these results particularly informative. 
 

5.3 National Pollution Index 
 
Chapter 4 sets out the detailed findings for a wide range of air, water and land pollutants.  This 
chapter evaluates the findings relating to industry sectors.44  In Chapter 6 the system of 
pollution indexes and rankings are applied to provinces and communes.  Table 5.1 is a ranking 
of the top 30 industry sectors with the highest pollution loads (32 of 129 VSIC-4 categories45).  

                                                 
44 Sectors are classified according to the Vietnam Standard for Industrial Classification (VSIC), which 

follows the the United Nations classification of industry – ie the International Standard for Industry 
Classification (ISIC) adopted by all countries.  The detailed descriptions can be found on the UN 
Statistics Office Website: http://unstats.un.org/unsd/cr/registry/regcst.asp?Cl=17. 

45 Meat and meat products and petroleum refining appear 31st and 32nd on the top ranking list – but 
have been included in the calculations because of their importance in one or more of the specific air, 
land or water pollution indexes. 



 

The table is drawn from Table A5.2 in Annex 5 which sets out the ranking for all 129 of the 
VSIC-4 sectors.  It provides an aggregate National Pollution Index for industrial sectors made 
up of separate indexes for air, water and land pollution. 
 
These top ranking manufacturing industry categories need to receive the highest priority 
attention in the national pollution management plan (Table 5.1).  They are playing a critical role 
in the national economy (Table 5.2).  Overall, those 32 VSIC-4 sectors contribute 66 per cent 
of total employment and 52 per cent of revenue in the manufacturing sector through 9,413 
plants.  The top polluters include 644 state owned enterprises (9 percent), 1040 foreign owned 
(11 percent) and 7,209 (or 80 percent) privately owned enterprises. 
 
The manufacture of chemicals is of primary concern for all forms of pollution - air, land and 
water.  The sub-sectors include plants involved in the production of fertilizers, pesticides and 
pharmaceuticals and many industrial chemicals.  The next most significant contributor to 
industrial pollution is the primary metals group.  It includes all plants concerned with 
processing metals – whether iron, steel or non-ferrous metals.  They are involved in the 
production and shaping of metal, in their treatment or coating and in mechanical engineering.  
Even the recycling of metal wastes appears in the top 30 for pollution load. 
 
Table 5.1: National Pollution Index Ranking For Top 30 Sectors 

Rank   Industry sector (VSIC-4) Air Land Water Index 
1. Fertilizers and nitrogen compounds 11 3 4 6 
2. Footwear 7 4 11 7 
3. Basic iron and steel 11 4 13 9 
4. Basic chemicals (except fertilizers and nitrogen compounds) 16 7 9 11 
5. Processing and preserving of fish and fish products 10 7 17 11 
6. Plastics products 17 7 12 12 
7. Pulp, paper and paperboard 11 30 5 15 
8. Casting of non-ferrous metals 26 5 15 15 
9. Other chemical products n.e.c. 26 13 15 18 
10. Forging, pressing, stamping and roll-forming of metal; powder metallurgy 28 11 15 18 
11. Other rubber products 24 12 20 19 
12. Corrugated paper and paperboard, containers of paper and paperboard 18 39 3 20 
13. Preparation and spinning of textile fibres; weaving of textiles 20 22 22 21 
14. Veneer sheets; plywood, lamin board, particle board, other panels and boards 18 40 6 21 
15. Casting of iron and steel 30 13 23 22 
16. Treatment and coating of metals; general mechanical engineering 35 16 19 24 
17. Structural non-refractory clay and ceramic products 8 14 54 25 
18. Other manufacturing n.e.c. 18 28 34 27 
19. Pesticides and other agro-chemical products 42 16 28 29 
20. Furniture 29 24 34 29 
21. Other fabricated metal products n.e.c. 43 24 28 32 
22. Cement, lime and plaster 20 34 45 33 
23. Pharmaceuticals, medicinal chemicals and botanical products 43 29 29 34 
24. Vegetable and animal oils and fats 27 37 39 34 
25. Soap and detergents, cleaning and polishing preparations, perfumes and toilet 32 41 30 34 
26. Other electrical equipment n.e.c. 33 30 45 36 
27. Recycling of metal waste and scrap 51 27 30 36 
28. Basic precious and non-ferrous metals 48 25 37 36 
29. Wearing apparel (except fur apparel) 42 12 55 36 
30. Other non-metallic mineral products n.e.c. 30 65 17 37 
31. Production, processing and preserving of meat and meat products 33 46 36 38 
32. Refined petroleum products 36 48 37 40 

 
Sea food processing stands out within the food processing industries as of special concern in 
Vietnam.  It includes cold storing, freezing, drying, smoking and canning of fish, shrimp, squid, 
shell fish, algae and other marine products.  It also takes in the production of fish oil and 
sauces, seasoning products and fish meal.  This category of industry stands out prominently 



 

for the shear scale of production and pollution load.  No other food processing sub-sector has 
the same level of overall environmental impact as fish processing and products.  Vegetable 
and animal oils and fats is the next most significant, ranked 24th.  After that is production, 
processing and preserving of meat and meat products including abattoirs, which is ranked 31st. 
 
Tanneries and leather products especially footwear is a significant group of industries for 
pollution loadings.  The other manufacturing sectors on the top 30 list include those concerned 
with pulp and paper products, various kinds of wood products and furniture. As one moves 
down the list, some sectors score highly only on one or two forms of pollution.  For example, 
the paper board industries have very high water pollution loadings but are of lesser concern for 
air and land.  Similarly, ceramics, cement, lime and plaster, vegetable and animal oils and fats, 
soap and detergents, electrical equipment and refined petroleum products are all associated 
with industries which have a distinctive pollution profile.  Yet, they require priority attention 
from environmental regulators because of their high overall pollution index rating. 
 

5.3.1 Air pollution index 
 
Tables 5.3 to 5.5 rank the sectors according to their air, land and water index, respectively.  
Annex 5 provides the indices and ranking for all 129 VSIC-4 industry sectors.  The air pollution 
index and the overall national pollution index are similar for the most significant sectors (Table 
5.3).  A key difference is the appearance of two of the VSIC-4 ceramics categories, one – 
“Structural non-refractory clay and ceramic products” appearing second in the air pollution 
index ranking while the other – “Refractory ceramic products” – is 19th.46 
 
Another significant feature of the air index is the increasing importance of a range of wood and 
paper product categories – for example, wood, cork, straw and plaiting materials, sawmilling 
and planning of wood, furniture, veneer sheets, plywood, laminated boards and particle board.  
Those categories are often associated with others covering volatile chemical and paint 
products.  Clothing and textiles also increase in importance as do various categories of food 
processing.   
 
In fact many of the small to medium scale manufacturing activities which are often found in 
craft villages appear high in the air pollution index, for example, the “other manufacturing” 
VSIC-4 category47 and some ceramic, handicraft, furniture and metallurgy activities.

                                                 
46 Care is needed when interpreting the index to define management priorities because of the 

complexity of the VSIC-4 categories.  For example, another ceramics VSIC-4 category – “Non-
structural non-refractory ceramic ware” ranks relatively low on air pollution load but high for land 
pollution. 

47 Other manufacturing VSIC-4 category includes manufacture of brooms and brushes, pens and 
pencils, hand-operated devices for printing, baby carriages, umbrellas, cigarette lighters and matches, 
articles of personal use: smoking pipes, combs, hair slides, scent sprays; linoleum and hard non-plastic 
surface floor coverings, imitation jewelry, miscellaneous articles: candles, tapers and the like, artificial 
flowers, fruit and foliage, jokes burial caskets etc. and, taxidermy activities. 
 



 

Table 5.2: Economic characteristics of the top 30 industry sectors in the National Pollution Index ranking 
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1.    2412 Fertilizers and nitrogen compounds 104 16895 762.1 1.4 0.2 1.3 0.5 0.3 0.1 

2.    1920 Footwear 329 462902 2830.1 5 3.8 2.7 1.3 0.4 4.4 

3.    2710 Basic iron and steel 180 28287 2383.4 4.2 0.6 1.1 0.9 1.1 0.4 

4.    2411 Basic chemicals, except fertilizers and nitrogen 

compounds 

59 5382 155.6 0.3 0.5 0.8 0.2 0.2 0.5 

5.    1512 Processing and preserving of fish and fish products 635 145369 4179.5 7.4 4.5 4.2 3.4 1 1.4 

6.    2520 Plastics products 962 72599 1965.5 3.5 6.2 2 4.8 3.2 6.7 

7.    2101 Pulp, paper and paperboard 231 25030 462.3 0.8 0.9 1.1 1.1 2.7 0.8 

8.    2732 Casting of non-ferrous metals 60 5837 170.5 0.3 0.1 0.4 0.3 0.7 0.2 

9.    2429 Other chemical products n.e.c. 145 8773 463.5 0.8 1.1 0.6 0.6 0.3 1.7 

10.      2891 Forging, pressing, stamping and roll-forming of 

metal; powder metallurgy 

163 6148 297.4 0.5 0.3 0.3 0.9 0.8 0.4 

11.      2519 Other rubber products 171 23731 464.2 0.8 1.2 0.9 0.8 1.1 1.3 

12.      2102 Corrugated paper and paperboard, containers of 

paper and paperboard 

346 21517 475.0 0.8 1.6 0.5 1.9 1.3 1.4 

13.      1711 Preparation and spinning of textile fibres; weaving of 

textiles 

312 85586 166.3 3 2.1 2.9 1.2 2.1 2.6 

14.      2021 Veneer sheets; plywood, laminboard, particle board, 

other panels and boards 

142 14680 176.9 0.3 0.7 0.7 0.7 0.9 0.4 

15.      2731 Casting of iron and steel 68 3530 100.4 0.2 0.1 0.2 0.4 0.4 0.2 

16.      2892 Treatment and coating of metals; general 

mechanical engineering 

105 4681 230.3 0.4 0.4 0.1 0.5 0.5 0.5 

17.      2693 Structural non-refractory clay and ceramic products 616 74276 917.3 1.6 1 5.3 2.9 5.8 0.7 

18.      3699 Other manufacturing n.e.c. 268 28338 399.3 0.7 2.2 0.3 1.2 0.7 3.2 

19.      2421 Pesticides and other agro-chemical products 52 4645 416.4 0.7 0.4 0.5 0.2 0.1 0.5 

20.      3610 Furniture 1075 160832 1565.6 2.8 6.1 1.4 5.3 9.6 5.1 

21.      2899 Other fabricated metal products n.e.c. 976 46801 980.0 1.7 3.1 2.6 4.8 8.3 4.1 



 

22.      2694 Cement, lime and plaster 122 51533 1918.2 3.4 0.2 3.8 0.3 1.1 0.1 

23.      2423 Pharmaceuticals, medicinal chemicals and botanical 

products 

174 22622 649.7 1.2 1.2 1.8 0.8 0.3 0.8 

24.      1514 Vegetable and animal oils and fats 38 7119 453.0 0.8 0.2 0.6 0.2 0 0.2 

25.      2424 Soap and detergents, cleaning and polishing 

preparations, perfumes and toilet pr 

142 11746 1088.6 1.9 1 0.8 0.7 0 0.7 

26.      3190 Other electrical equipment n.e.c. 134 22783 715.8 1.3 0.8 0.6 0.6 0.2 1.2 

27.      3710 Recycling of metal waste and scrap 22 788 11.8 0 0 0 0.1 0.1 0 

28.      2720 Basic precious and non-ferrous metals 16 2110 79.7 0.1 0.1 0.2 0.1 0.1 0.1 

29.      1810 Wearing apparel, except fur apparel 1543 483024 2638.4 4.7 14.4 6.4 7.1 3.6 14.7 

30.      2699 Other non-metallic mineral products n.e.c. 123 4246 38.1 0.1 0.2 0.3 0.6 1.3 0.3 

31.      1511 Production, processing and preserving of meat and 

meat products 

89 8294 244.5 0.4 0.4 0.7 0.4 1.3 0.2 

32.      2320 Refined petroleum products 11 953 167.5 0.3 0.1 0.2 0 0 0 

Totals 9413 1861057 29063.0       
Total in manufacturing sector 20444 2833615 56269.6       
Percentage of total in manufacturing sector 46 66 52 51.4 55.7 45.3 44.8 49.5 54.9 

Note: The chemicals industries are highlighted in grey and the metal industries in yellow.



 

Table 5.3: Air pollution index ranking for top 30 sectors 

Rank Industry sector (VSIC-4) SO2 NO2 VOC PM10 TSP 
Toxic 
metals 

Toxic 
chemicals  Air Index 

1 Footwear 11 16 3 7 5 3 1 7 
2 Structural non-refractory clay and ceramic products 17 2 8 3 3 8 13 8 
3 Processing and preserving of fish and fish products 2 3 1 2 2 48 12 10 
4 Fertilizers and nitrogen compounds 9 8 6 23 21 7 3 11 
5 Basic iron and steel 7 12 19 6 14 1 16 11 
6 Pulp, paper and paperboard 4 6 14 13 13 19 8 11 
7 Basic chemicals, except fertilizers and nitrogen compounds 14 14 11 30 27 10 6 16 
8 Plastics products 10 4 2 52 23 26 2 17 
9 Corrugated paper and paperboard, containers of paper and paperboard 3 5 12 11 10 78 7 18 

10 Veneer sheets; plywood, laminboard, particle board, other panels and boards 5 9 16 15 11 62 11 18 
11 Other manufacturing n.e.c. 16 18 15 19 16 29 14 18 
12 Preparation and spinning of textile fibres; weaving of textiles 15 7 20 34 26 16 22 20 
13 Cement, lime and plaster 1 1 29 1 1 32 74 20 
14 Other rubber products 22 10 7 51 37 35 5 24 
15 Articles of concrete, cement and plaster 25 26 57 8 8 21 33 25 
16 Casting of non-ferrous metals 6 46 47 36 25 2 20 26 
17 Other chemical products n.e.c. 27 23 24 29 36 25 15 26 
18 Vegetable and animal oils and fats 8 17 13 4 4 89 53 27 
19 Refractory ceramic products 35 13 48 10 7 28 47 27 
20 Forging, pressing, stamping and roll-forming of metal; powder metallurgy 20 35 52 22 34 5 30 28 
21 Furniture 52 53 4 31 32 27 4 29 
22 Casting of iron and steel 23 25 51 14 31 6 60 30 
23 Other non-metallic mineral products n.e.c. 18 20 33 24 19 70 29 30 
24 Other products of wood; cork, straw and plaiting materials 39 36 10 17 20 71 18 30 
25 Soap, detergents, cleaning and polishing preparations, perfumes and toilet pr 29 32 26 20 28 66 21 32 
26 Other electrical equipment n.e.c. 42 31 40 32 33 24 32 33 
27 Production, processing and preserving of meat and meat products 13 21 22 5 6 97 68 33 
28 Treatment and coating of metals; general mechanical engineering 24 45 63 26 38 9 43 35 
29 Refined petroleum products 21 22 23 39 35 51 63 36 
30 Paints, varnishes and similar coatings, printing ink and mastics 43 52 30 28 40 31 26 36 
31 Sawmilling and planing of wood 48 29 25 25 22 65 41 36 



 

32 Other textiles n.e.c. 46 33 17 53 44 53 10 37 



 

5.3.2 Land pollution index 
 
Two groups of industries stand out in the land pollution index rankings – (i) those concerned with 
metal manufacturing and (ii) those concerned with various forms of chemical production (Table 
5.4). 
 
The first includes nine of the top 30 ranked VSIC-4 categories - including basic iron and steel, 
casting of metals, their forging, pressing, stamping and roll-forming, powder metallurgy, the 
treatment and coating of metals, general mechanical engineering and a wide range of fabricated 
metal products.  Even the recycling of metal waste and scrap is a significant industry for its land 
pollution load. 
 
In the chemicals industries there are those plants concerned with fertilizers and nitrogen 
compounds, pesticides and other agro-chemical products, pharmaceuticals, medicinal chemicals 
and botanical products, and other categories of basic chemicals and chemical products. 
 
The other notable industry groups are textiles and clothing and tanneries and leather products 
including footwear which is ranked second under this index (and second for air).  Like fish 
products, footwear dominates because of the large scale of operations in Vietnam. 
 
Table 5.4: Land pollution index ranking for top 30 sectors 

Rank Industrial sector (VSIC-4) Metals Chemicals Land 
index 

1 Fertilizers and nitrogen compounds 4 1 3 
2 Footwear 3 5 4 
3 Basic iron and steel 1 6 4 
4 Casting of non-ferrous metals 2 8 5 
5 Basic chemicals, except fertilizers and nitrogen compounds 11 3 7 
6 Processing and preserving of fish and fish products 12 2 7 
7 Plastics products 9 4 7 

8 
Forging, pressing, stamping and roll-forming of metal; powder 
metallurgy 5 16 11 

9 Other rubber products 15 9 12 
10 Wearing apparel, except fur apparel 10 14 12 
11 Other chemical products n.e.c. 18 7 13 
12 Casting of iron and steel 7 19 13 
13 Structural non-refractory clay and ceramic products 6 22 14 
14 Treatment and coating of metals; general mechanical engineering 8 24 16 
15 Pesticides and other agro-chemical products 21 11 16 
16 Preparation and spinning of textile fibres; weaving of textiles 20 23 22 
17 Tanning and dressing of leather 29 17 23 
18 Furniture 35 12 24 
19 Other fabricated metal products n.e.c. 17 31 24 
20 Basic precious and non-ferrous metals 13 36 25 
21 Non-structural non-refractory ceramic ware 19 33 26 
22 Insulated wire and cable 16 35 26 
23 Recycling of metal waste and scrap 14 39 27 



 

29 Structural metal products 27 40 34 
30 Articles of concrete, cement and plaster 40 29 35 
31 Paints, varnishes and similar coatings, printing ink and mastics 49 21 35 
32 Building and repairing of ships 31 41 36 

 
 

5.3.3 Water pollution index 
 
Three industry groups dominate the water pollution index top 30 rankings (Table 5.5).  They 
relate to (i) paper and wood products, (ii) chemicals and (iii) metal processing.  The first group 
includes corrugated paper and paperboard, particle board and plywood and pulp processing.  
Soap, detergents, cleaning and polishing preparations, perfumes and toiletries are added to the 
other more dominant chemical categories including agro-chemical products and medical 
chemicals. 
 
The processing, treatment and fabrication of iron and steel and non-ferrous products, in addition 
to general mechanical engineering appears consistently high in all three indexes, but especially 
for water and land. 
 
A broader group of food processing industries appear in the top 30 of the water pollution index 
rankings including the 48 sugar refineries and factories in Vietnam, processing and preserving of 
fruit and vegetables and “other food products” category which covers production of coffee 
products, packing of tea, manufacture of soups and broths, spices, sauces and condiments, and 
frozen meat and poultry dishes.  As for the other indexes, fish processing is prominent. 
 
This initial analysis of the pollution indices shows what an important tool they can be in 
identifying broad priorities for action in the national industry pollution management plan.   The 
indices are based on an overall assessment of pollution loads from all manufacturing sectors.  
Inevitably, when the regulator goes to plant level within problem sectors, some may be 
performing well from an environmental point of view and others may not.  The indices are used 
for the initial priority setting to focus regulatory innovation and follow up field investigation.  A 
good example of an exception to the water pollution index for sugar is the Natal sugar refinery in 
Nghe An Province which operates to international environmental standards (Box 5.1). 
 
Box 5.1: NATAL Sugar Factory – Nghe An Province 

 
The sugar factory in Nghe An province is a joint venture, with about 20% to an agent of the province and the 
remainder to an international consortium with major shareholding by the British company, Tate and Lyle. It was a 
green field site in a poor rural area near the Lao border (5.5 hours travel by car from Ha Noi). The company, 
NATAL, produces approx 10% of the domestic sugar production, and is the leading sugar producer in Vietnam. 
Original long term funding was via the World Bank, (IFC and EFIC) with environmental stipulations that have been 
maintained since finance was swapped to a consortium of banks led by Vietcom Bank. The plant operates a 
closed system for water treatment, with anaerobic and aerobic ponds and maintains stack emissions as per the 
original World Bank standards. It is energy neutral, using the fibre in cane for fuel, with a surplus that will be 
exported when the infrastructure of the external grid is of suitable quality to accept the power.  The plant 
managers consider that the environmental control aspects of the operation are costly – ie it would be cheaper if 
they were not in place, but the plant remains a highly profitable enterprise, more so that other sugar refineries 
which have poor environmental performance. 
 



 

Table 5.5: Water pollution index ranking for top 30 sectors 
Rank Industry sector (VSIC-4) Toxic metals Toxic chemicals BOD TSS Water index 

1 Corrugated paper and paperboard, containers of paper and paperboard 6 3 1 2 3 
2 Fertilizers and nitrogen compounds 1 1 7 8 4 
3 Pulp, paper and paperboard 8 5 2 4 5 
4 Veneer sheets; plywood, laminboard, particle board, other panels and boards 10 6 3 5 6 
5 Basic chemicals, except fertilizers and nitrogen compounds 3 2 9 21 9 
6 Footwear 5 22 6 11 11 
7 Plastics products 4 4 14 27 12 
8 Basic iron and steel 2 10 40 1 13 
9 Casting of non-ferrous metals 18 23 12 7 15 

10 Other chemical products n.e.c. 7 8 16 29 15 
11 Forging, pressing, stamping and roll-forming of metal; powder metallurgy 13 25 17 6 15 
12 Processing and preserving of fish and fish products 40 7 5 15 17 
13 Other non-metallic mineral products n.e.c. 25 14 11 17 17 
14 Treatment and coating of metals; general mechanical engineering 17 30 20 10 19 
15 Other rubber products 12 11 25 31 20 
16 Preparation and spinning of textile fibres; weaving of textiles 29 9 18 33 22 
17 Casting of iron and steel 9 17 64 3 23 
18 Other food products n.e.c. 21 27 15 28 23 
19 Pesticides and other agro-chemical products 34 18 39 20 28 
20 Other fabricated metal products n.e.c. 22 28 45 16 28 
21 Pharmaceuticals, medicinal chemicals and botanical products 54 21 33 9 29 
22 Soap, detergents, cleaning and polishing preparations, perfumes and toilet pr 19 29 28 45 30 
23 Recycling of metal waste and scrap 27 49 27 18 30 
24 Sugar 42 56 8 24 33 
25 Other manufacturing n.e.c. 23 36 30 47 34 
26 Furniture 16 44 13 63 34 
27 Motorcycles 11 13 54 56 34 
28 Processing and preserving of fruit and vegetables 36 48 21 36 35 
29 Production, processing and preserving of meat and meat products 56 26 22 40 36 
30 Basic precious and non-ferrous metals 44 53 23 26 37 
31 Refined petroleum products 30 45 35 38 37 
32 Vegetable and animal oils and fats 85 16 19 35 39 



 

5.4 Sector pollution loads 
 
Building on the previous section using indices, and Chapter 4 on pollutants, the analysis 
now identifies the sectors that are most responsible for each pollutant load.  For each 
pollutant, top sectors are identified at the national level.  The analysis includes a section 
on sector priorities for toxics and hazards.  Annex 5 provides a more detailed 
interpretation of the results and profiles for each top sector, with a description of the 
manufacturing process, growth prospects and current field evidence of the pollution 
situation. 
 
Table 5.6 contains a summary of the findings from Chapter 4 on pollutants, their total 
load, and rankings according to load and hazard.  It also summarizes results on the top 
sectors attributable to each pollutant load.  The familiar pattern of economies in pollution 
regulation is clear.  By focusing efforts on relatively few sectors, authorities can make 
significant progress in the control of many of the key pollutants.  The details are briefly 
discussed below, with supporting information in Annex 5. 
 

5.4.1 Air pollution 
 
Nitrogen Dioxide (NO2) 
 
The major sectors attributable to NO2 pollution loads are concentrated in the 
manufacture of cement, lime and plaster, structural non-refractory clay and ceramic 
products and the processing and preserving of fish and fish products sector (Figure A5.1 
in Annex 5).  These three sectors account for over 65% of the NO2 load nationally. 
 
Sulfur Dioxide (SO2) 
 
Over half of national SO2 load can be sourced to one manufacturing sector: cement, 
lime and plaster (55%). The second largest (15.2%) is the processing and preserving of 
fish and fish products sector (Figure A5.2 in Annex 5). 
 
Volatile Organic Compounds (VOCs) 
 
Industrial sectors that emit the largest VOC loads are the processing and preserving of 
fish and fish products sector (17.3%), plastics products (11%) and footwear manufacture 
(9.6%) (Figure A5.3 in Annex 5).  Although the latter two are intuitive since the 
manufacturing processes involve organic compounds based from petroleum products, 
the processing of fish products seems an unlikely candidate for the emissions of VOCs.  
In actuality the manufacturing fish meal and oils, for non-human consumption, often 
involves the cooking and heating oils and fats (both natural and not) to a level which 
releases very high concentrations of VOCs (e.g. rendering plants). 
 
 
 
 
 



 

Table 5.6: National estimates of pollution load, evaluation criteria and key sectors 
 

Pollutant 
Load 

(tons/year) %
Ordered

load 
rank

Hazard
rank

Sectors Percent of 
national 

total 
AIR       

NO2 655,899 18.52 4 3 - cement, lime and plaster 
- structural non-refractory clay and ceramic products 
- processing and preserving of fish and fish products 

44 
13 
9 

SO2 1,117,757 31.56 1 3 - cement, lime and plaster 
- processing and preserving of fish and fish products 

55 
15 

VOC 267,706 7.56 5 3 - processing and preserving of fish and fish products 
- plastics products 
- footwear 

17 
11 
10 

TSP 673,842 19.02 3 2 - cement, lime and plaster 
- processing and preserving of fish and fish products 

44 
26 

PM10 682,494 19.27 2 2 - cement, lime and plaster 
- processing and preserving of fish and fish products 

75 
16 

Chemicals to air 143,569 4.05 6 1 - footwear 
- plastics products 
- fertilizer and nitrogenous compounds 
- furniture 

22 
13 
7 
6 

Metals to air 960 0.03 7 1 - basic iron and steel 
- casting of non-ferrous metals 
- footwear 

19 
11 
11 

WATER       

BOD5 85,402 11.86 2 3 - corrugated paper and paperboard 
- pulp, paper, and paperboard 
- dairy products 
- processing and preserving of fish and fish products 

19 
15 
10 
7 

TSS 618,240 85.88 1 3 - basic iron and steel industry 
- corrugated paper and paperboard 

32 
9 

Chemicals to water 16,018 2.23 3 1 - fertilizer and nitrogenous compounds 
- basic chemicals, except fertilizers 
- corrugated paper and paperboard 

23 
14 
9 

Metals to water 199 0.03 4 1 - fertilizer and nitrogenous compounds 
- basic iron and steel 
- basic chemicals, except fertilizers 

17 
14 
11 

LAND       

Chemicals to land 152,438 86.48 1 1 - fertilizer and nitrogenous compounds 
- processing and preserving of fish and fish products 

19 
11 

Metals to land 23,833 13.52 2 1 - basic iron and steel 
- casting of iron and steel 

17 
15 

Hazard ranking indexed as: 1 = high priority, 2 = medium priority, 3 = low priority. 



 

Particulate Matter (PM) 
 
Among sectors, cement, lime and plaster emits nearly half of all particulate matter emissions 
in Vietnam since the manufacturing process involves the mixing and drying of large amounts 
of granular and powdered materials.  For similar reasons as were stated with VOCs, the 
processing and preserving of fish and fish products sector also contributes to over one 
quarter of all national TSP emissions.  These two sectors alone account for nearly 70% of all 
TSP loads.  
 
In the case of PM-10 over 90% of the load is concentrated in these top two sectors of 
cement, lime and plaster (75%) and the processing and preserving of fish and fish products 
(16%) (Figure A5.5 in Annex 5).  It is clear that focusing pollution management resources on 
these two sectors would yield great reductions in the national levels of particulate matter 
from manufacturing. 
 
Chemicals and metals to air 
 
Sectors which are associated with high levels of chemical loads to air are in the footwear, 
plastics, fertilizer and furniture sectors (Figure A5.6 in Annex 5).  In terms of sectors emitting 
the largest percentage of total metals, the top three are the basic iron and steel (19%), 
casting of non-ferrous metals (11%) and footwear industries (11%) (Figure A5.7 in Annex 5). 
 

5.4.2 Water pollution 
 
Biological Oxygen Demand (BOD) 
 
Among the various sectors represented, the corrugated paper and paperboard and the pulp, 
paper, and paperboard sectors represent nearly 34% of all BOD loads in Vietnam (Figure 
A5.8 in Annex 5).  Dairy products and fish processing round off the top 5 sectors in terms of 
cumulative BOD load. 
 
Total Suspended Solids (TSS) 
 
TSS is most acute in the basic iron and steel industry (with 32% of the national load); which 
is not surprising given that many of the metal processes are very water-intensive. A bit 
further behind in TSS releases is the corrugated paper and paperboard sector (9%), where 
again the manufacture of paper is a known water-intensive industry (Figure A5.9 in Annex 
5). 
 
Chemicals and metals to water 
 
Among the sectors most responsible for the pollutant load to water, fertilizers and nitrogen 
compounds with 23%, basic chemicals (except fertilizers) with 14% and corrugated paper 
and paperboard, with 9%, constitute the top 3 with a cumulative share of 46% of the total 
chemical load to water.  Metal pollution loads are greatest for manufacturers of fertilizers and 
nitrogen compounds (17%), basic iron and steel (14%) and basic chemicals (except 
fertilizers) (11%) (Figure A5.11 in Annex 5). 
 
The place of fertilizers as both a major chemical and metal polluter to water, may seem 
striking at first glance.  However although fertilizers do contain certain metals necessary for 
plant, growth, there is another little known fact about the manufacture of fertilizers, even in 
the US.  Fertilizer products can become contaminated when manufacturers buy toxic waste 
from industrial facilities to obtain low cost plant nutrients, such as zinc or iron.  Such 



 

industrial wastes are often highly contaminated with persistent toxic chemicals, including 
heavy metals and dioxins.  Fertilizers have been found to contain arsenic, lead, mercury, 
cadmium and chromium, among other toxic metals, and the toxic chemical dioxin.  Many of 
these contaminants are known to cause cancer, reproductive and developmental toxicity or 
other serious health effects.  Lead, mercury, cadmium and dioxin are known to accumulate 
in the fatty tissues of animals and humans.  The buildup of metals and other contaminants in 
agricultural soils may also cause crop damage, contamination of groundwater or surface 
water, and the contamination of food.  To the extent that fertilizer runoff is a big concern in a 
particular area, this sector should be flagged as a high priority. 
 

5.4.3 Land pollution 
 
Chemicals and metals to land 
 
The fertilizers and nitrogen compounds sector is the single largest contributor of chemicals 
released to land (19%), with the fish and fish processing sector taking second place with 
over 11% of the total load.  Among the sectors most responsible for metal pollution loads, 
basic iron and steel and casting of non-ferrous metals contribute a combined 32% of all 
metal releases to land country-wide (Figure A5.13 in Annex 5).  As these two sectors are 
quite related, it may be cost-effective to regulate both together under similar technical 
guidelines. 
 

5.5 Toxic Pollution 
 

5.5.1 Ranking by relative toxicity to air 
 
The first sub-section on toxic pollution compares air pollution estimates in terms of load with 
those that are weighted for toxicity according to the TLV methodology described in Chapter 
4.48  Prioritizing based purely on load is only one consideration when ranking one sector over 
another.  By accounting for toxicity, sectors that emit relatively benign substances may fall in 
priority, whereas others emitting relatively more toxic substances may rise.  Figure 5.1 
shows the results for the top ten sectors ranked in descending order of the share of toxicity-
weighted air pollution load. 
 
Figure 5.1 Toxicity-weighted air pollution load: Percentage contribution of selected 

sectors to total national releases 
 

                                                 
48 The results are only provided for air since the methodology utilizing Threshold Limit Values (TLVs) 

is only amenable to air.  This is because TLVs are air inhalation indices and are typically used as 
guidelines for occupational health and safety standards in the workplace.  See Annex 4 for more 
details. 



 

 
 
A few significant differences between weighted and un-weighted sectors are observed. 
While the footwear sector accounts for the largest share of toxic air pollution load ranging 
from 28% at the national level, its relative importance decreases significantly once the TLV 
measure of relative toxicity is included in the analysis.  At the national level, the contribution 
of the footwear sector decreases to 12%. 
 
On the other hand, sectors such as ‘other manufacturing’, other electrical equipment and 
articles of concrete, cement and plaster see their relative share of toxic air pollution increase 
dramatically once toxicity is taken into account (Figure 5.1). These results indicate that the 
identification of priority sectors for pollution control is sensitive to the methods used to rank 
priorities.  They also highlight the importance of the unit of analysis.  If one is prioritizing at a 
fairly broad level, say at the province level, priorities are less sensitive to method (Dasgupta 
et al., 1998).49  However, as policymakers being to target very specific sectors, the choice of 
method can make a significant difference in the final ranking of priorities. 
 

5.5.2 Ranking by hazard class among sectors 
 
The hazard class analysis begins by comparing two sets of information – one set with the 
ten largest polluters in terms of absolute load with a second set that shows the top ten in 
terms of their share of highly hazardous substances (both chemical and metal).  A priori, 
it is expected that the rankings will be similar since very large loads of highly hazardous 
substances would create lethal environmental conditions – nonetheless it is still important to 
identify sectors and locations of high hazards, for both short- and long-term health and 
environmental reasons. 
 

                                                 
49 Dasgupta, S., B. Laplante and C. Meisner, 1998. Accounting for Toxicity in Pollution Control: Does 

it Matter? World Bank Policy Research Working Paper No. 2002. World Bank: Washington DC.  
Available at: http://econ.worldbank.org/docs/887.pdf. 
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Figures 5.2 to 5.4 show the top ten sectors in terms of their overall load to air, land and 
water in Vietnam.  For each sector the bars also indicate the relative shares of low, 
moderate and highly toxic substances that comprise that load.  Perhaps the first observation 
to make in Figure 5.2 is that the percentage of highly hazardous substances is quite 
variable, even among the top ten by air pollution load.  For example, refractory ceramic 
products is ranked 10th in terms of air pollution load nationally, and has over 90% classified 
as highly hazardous.  In contrast, prepared animal feeds are the 6th largest in terms of air 
pollution, but has less than 10% of its load classified as highly hazardous.  This initial graph 
is very instructive in telling the story on priority setting by pollution load versus by relative 
hazard.  This pattern of load versus hazard is a serious consideration for policymakers when 
making decisions on priority pollutants, sectors and areas.  The purpose of this section is to 
draw out some of the conclusions from the analysis that can help aid in this decision and 
present several alternative methods of ranking pollution load and hazardous substances. 
 
Returning to Figures 5.2 to 5.4, a distinction is found between those which emit volatile 
hazardous chemicals to the air and those with high hazardous content in their effluents and 
solids to water and land.  The cement, ceramics, metallurgy and electrical equipment 
manufacture, and other manufacturing activities are of greatest concern for toxic air 
pollution (Figure 5.2).  Close to 100 per cent of the pollution load to air from the ceramics 
industries are toxic as is the pollution from “other manufacturing”. Both those sectors are 
prominent in the family based industries of craft villages and are poorly regulated. Cement 
plants have the highest hazardous content in their pollution to air than any other industry 
type.  Their wide distribution throughout the country, exceptional growth rate and significant 
pollution dispersal would make the cement sector a top priority for more proactive pollution 
control. 
 
Figure 5.2: Top 10 sectors in terms of total national air pollution load and their 
percentage hazardous content (%) 

0% 20% 40% 60% 80% 100%

Other manufacturing n.e.c.

Footwear

Other electrical equipment n.e.c.

Articles of concrete, cement and plaster

Grain mill products

Prepared animal feeds

Veneer sheets; plywood, laminboard,
particle board, other panels and boards

Other fabricated metal products n.e.c.

Sawmilling and planing of wood

Refractory ceramic products

High toxicity to air (LC50 ≤ 0.1
mg/liter)

Moderate toxicity to air (0.1 <
LC50 ≤ 0.5 mg/liter)

Low toxicity to air (LC50 > 0.5
mg/liter)

 
 
Highly toxic pollutants to land, which includes sludge, liquids, metals and solid wastes, are 
found in the seafood processing, textiles, and chemicals sectors (Figure 5.3).  Those 
three top ranking sectors are also of major concern for the toxicity of their effluent wastes to 
water, where they are joined by the pulp, paper and wood based industries, plastics 
production and leather products, especially footwear (Figure 5.4).  
 



 

Figure 5.3: Top 10 sectors in terms of total national land pollution load and their 
percentage hazardous content (%) 
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Figure 5.4: Top 10 sectors in terms of total national water pollution load and their 
percentage hazardous content (%) 
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Toxic pollution to land and water is a growing and a long term problem in Vietnam due to the 
creation of numerous contaminated sites.  Contamination is not always contained within a 
specific site.  Hazardous substances may seep through the soil into groundwater, or be 
carried to nearby land and waterways in rainwater or on dust particles.  Vapor and gases 
from contaminated land may present additional risks of exposure and odor.  The pollution of 
ground and surface water by substances highly hazardous to human and aquatic life is 
especially serious because of their potential wide disbursement, their persistence and the 
ease with which they are ingested and absorbed by people directly in water or indirectly 
through concentration and transmission in the food chain. 
 



 

A site is contaminated when a toxic substance present on land, water or sediments has the 
potential to harm human health, the environment or any environmental value.  Where past or 
present land use activities involve, or have involved, the storage, handling or disposal of 
chemicals, there is an increased risk of contamination.  Examples of potentially 
contaminating activities include chemical plants, power stations, gasworks, and tanneries.  
People, animals and the environment can be exposed to hazardous substances on 
contaminated land or water in a number of ways, including direct contact with contaminated 
soil, swallowing food or water from contaminated environments, and breathing vapors or 
contaminated dust.  As well as endangering health, these substances can limit the use of 
land, section of a river or lake, or for example, cause corrosion that may threaten building 
structures and reduce land value. 
 
Some sectors have hazardous pollution problems at each stage in the production life cycle.  
For example, cotton textile plants can use raw materials containing high residual pesticides.  
Then cotton can be treated with bleaches and dyes.  At later stages of the production 
process, formaldehyde and chemicals such as pentachlorophenol, which are known 
neurotoxins, are used to preserve and soften the material.  Finally, the textile products such 
as clothing are treated with pesticides to control insects and mildew in storage and transport.  
A plant may use many hundreds of chemical cocktails throughout the production life cycle, 
many remaining in residual concentrations in the final products.  It is hard to control and test 
for all these chemicals when the products go to market.  Also, in some cases the different 
production phases are categories separately and dealt with by different establishments.  For 
example, there are VSIC-4 categories for “Spinning and weaving of textiles”, the making of 
“Wearing apparel” and the “Finishing of textiles”. 
 
The issues of hazardous or toxic wastes and of contaminated sites are raised throughout 
this chapter and are identified later in the report as two of five highest priorities for Vietnam’s 
industrial pollution management strategy. 
 
Figures 5.2 – 5.4 feature the level (as a percentage) of hazardous substances in the top ten 
sectors with the highest pollution loads overall.  Figures 5.5 to 5.7 provide a different 
perspective on toxicity in pollution.  They identify the sectors whose pollution has the highest 
proportion of toxic substances, irrespective of the total load.  Figure 5.5 shows that coke 
oven products rank highest in terms of the toxicity of their air emissions.  However, this 
VSIC-4 category ranks 109th in terms of total pollution load.  This clearly demonstrates the 
differences possibly encountered using alternative ranking methods.  The manufacture of 
musical instruments is second in the ranking of highly hazardous substances, due to the 
complex and volatile chemicals used in finishing.  Yet, it ranks 110th in total air pollution load. 
 
Figure 5.5: Top 10 sectors in terms of the percentage of highly hazardous substances 
to air (%) 
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Among the sectors with the highest percentages of hazardous substances to land, the profile 
varies markedly with the rankings by pollution load (compare Figures 5.3 and Figure 5.6).  In 
Figure 5.6, malt liquors, animal feedstock production and grain mill products constitute 
sectors with the three highest percentages of highly hazardous substances.  The process of 
brewing alcohol with poor, or non-existent, water recycling technology creates a toxic sludge 
that is quite often disposed of on land or dispersed across the landscape to dry out in 
standing landfills.  Similarly animal feed stocks and grain milling sectors create sizeable 
quantities of hulls, shells, stalks and steeps during the processing of raw materials and 
refining products.  Collectively, these wastes are stockpiled in areas which begin to leach 
into groundwater supplies and affect surrounding communities with untold interactions 
between an array of decaying organic material. 
 
For water resources the story is perhaps most alarming.  Among the top ten sectors ranked 
by highly hazardous substances, none of them possess pollution loads to water with less 
than 95% high hazard (Figure 5.7).  Although the differences in ranking are almost trivial, 
pesticides, the manufacture of sporting goods and musical instruments contain the 
largest shares of highly hazardous substances.  In fact, the list is actually longer with 50 out 
of 129 sectors indicating a 90% or greater highly hazardous load.  One explanation can be 
offered.  Although toxic substances interact with the environment in different ways, water is 
arguably the most sensitive of the three (air, land and water) to minute changes in the 
background ambient conditions and levels of toxic pollutants.  Substances that are normally 
less toxic to air or land can be lethal in small doses to aquatic organisms and enter the food 
chain at a very low level.  That begins a chain reaction of bio-accumulation of toxics if the 
substance is particularly persistent. 
 
Figure 5.6: Top 10 sectors in terms of the percentage of highly hazardous substances 
to land (%) 
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Figure 5.7: Top 10 sectors in terms of the percentage of highly hazardous substances 
to water (%) 
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5.6 Conclusions and recommendations 
 
This far into the analysis, there are three sets of initial conclusions and recommendations 
relating to pollution in industry sectors – (i) those relating to methods, (ii) those concerned 
with sectors having the highest pollution loads, and (ii) those focusing on sectors with 
hazardous pollutants. 



 

 

5.6.1 Methods 
 
The most challenging issue for any environmental regulatory agency or industry sector is 
setting priorities when confronted with so many urgent pollution problems.  This is especially 
difficult when environmental expenditure in Vietnam is so low compared to overall levels of 
government and private sector investment.  Public expenditure on pollution is analysed in 
Part C of this report.  In situations of scarce resources, MONRE, the provincial DONRE’s 
and their sector counterparts must focus on the most important priorities and leave lesser 
pollution problems to the next budget cycle. 
 
Adopt the national pollution index and ranking system: That is why the two methods applied 
in this chapter – (i) pollution indexes and (ii) rankings are useful as linked tools in industrial 
pollution management in Vietnam.  If applied consistently, with the same VSIC-4 categories 
from year to year, they enable accurate monitoring and reporting on the status and trends in 
industrial pollution as part of the State of Environment Reporting process from communal to 
national level to the National Assembly.  They also allow for precise priorities to be set 
according to specific industrial activities and sectors, particular pollutants and, as will be 
seen in the next chapter, geographic areas where the pollution problems are most serious. 
 

5.6.2 Sectors with the highest pollution loads 
 
There are important reasons for identifying the most polluting sectors on a national basis.  In 
the next chapter it will be shown that the most polluting sectors change markedly from area 
to area within the country.  The strong emphasis on decentralisation in all arms of 
government including environmental management and regulation means that each province 
needs to set its own priorities according to local conditions.  Yet, national government is still 
providing the overall regulatory framework of policies, laws and orientations for local action.  
When it is clear that a manufacturing sector is having a cumulative impact on the 
environment, on public health and on the productivity of other development sectors due to its 
pollution levels, then it becomes a national priority for control and management.  The 
multiplier and cumulative costs through the economy are of national concern no matter what 
geographic variability in impact there may be. 
 
Target the most heavily polluting industry sectors: The identity of those industry sectors 
which require the highest priority attention in the national industry pollution management 
plan were identified in this chapter.  The line for priority setting can be drawn at any point in 
the pollution indexes ranking to identify those sectors which will receive intensive attention.  
But 30 (or 23%) of the 129 VSIC 4 manufacturing sub-sectors in eight industry groups are 
consistently ranked at the top in all four of the pollution indexes and among the hazard 
rankings.  They are: 
 

1. Chemicals industries: 
1. Fertilizers and nitrogen compounds (2412) 
2. Basic chemicals (except fertilizers and nitrogen compounds) (2411) 
3. Other chemical products n.e.c. (2429) 
4. Plastics products (2520) 
5. Other rubber products (2519) 
6. Pesticides and other agro-chemical products (2421) 
7. Pharmaceuticals, medicinal chemicals and botanical products (2423) 
8. Soap and detergents, cleaning and polishing preparations, perfumes and toilet 

preparations (2424) 
 



 

2. Primary metals industries: 
1. Basic iron and steel (2710) 
2. Casting of non-ferrous metals (2732) 
3. Forging, pressing, stamping and roll-forming of metal; powder metallurgy (2891) 
4. Casting of iron and steel (2731) 
5. Treatment and coating of metals; general mechanical engineering (2892) 
6. Recycling of metal waste and scrap (3710) 
7. Basic precious and non-ferrous metals (2720) 
8. Other non-metallic mineral products n.e.c. (2699) 

 
3. Food processing: 

1. Processing and preserving of fish and fish products (1512) 
2. Vegetable and animal oils and fats (1514) 
3. Meat processing and products (1511) 

 
4. Leather and leather products: 

1. Footwear (1920) 
2. Tanneries 

 
5. Paper and wood products: 

1. Pulp, paper and paperboard (2101) 
2. Corrugated paper and paperboard, containers of paper and paperboard (2102) 
3. Veneer sheets; plywood, laminated board, particle board, other panels and boards 

(2021) 
4. Furniture (3610) 

 
6. Textiles: 

1. Preparation and spinning of textile fibres; weaving of textiles (1711) 
2. Wearing apparel (except fur apparel) (1810) 

 
7. Ceramics: 

1. Structural non-refractory clay and ceramic products (2693) 
2. "Refractory ceramic products" (2692) (added because of its high ranking on the air 

pollution index) 
 
8. Non metal mineral products industry: 

1. Cement, lime and plaster (2694) 
 
Each of those sectors and others high on the National Pollution Index ranking require 
continuing support in making the adjustments which will be required under WTO and to 
compete in an increasing competitive international marketplace in which environmental 
standards count. 
 
Introduce special environmental structural adjustment programs and subsidy schemes: For 
existing plants in these polluting sectors which are marginal and can not afford to meet 
environmental standards, tailored structural adjustment programs are needed involving 
national and provincial governments.  The plant may be required to close and therefore 
support should go to help employees and management make the adjustments involved, 
including retraining and relocation benefits.  Already, the government provides some levels 
of support in these circumstances under Decision 64. 
 
The government may choose to keep marginal plants operating to avoid unemployment and 
the social costs of closure.  It is reasonable to accommodate such cases through an 
environmental subsidy scheme which provides aid to specific sites, for specific tasks and for 
a limited predetermined period – say five years.  Moving plants out of populated areas can 
be one element of the scheme – already a policy of government under Decision 64.  Most 
important, will be providing the support required to reduce pollution according to national 
standards over a set period.  Marginal plants which are kept open because closure is 



 

unacceptable for social and political should not be permitted to continue polluting at high 
cost to worker health, the local community and the environment. 
 
Strengthen penalties for non-compliance: It is clear from experience in Vietnam that, in 
addition to special purpose subsidy schemes for a small number of plants, strong penalties 
will need to be applied to recalcitrant enterprises if behaviour is to be changed.  Under some 
conditions and in some sectors, market forces are gaining in influence in promoting better 
environmental performance, but they will be insufficient to induce the far reaching changes 
needed over the short to medium term in the most polluting sectors.  Stronger penalties will 
need to be accompanied by strong incentives to enforce them within the environmental 
regulator.  These can take the form, for example, of expanded DONRE authority and staff 
performance criteria, additional training opportunities, and other benefits.  These critical 
institutional innovations will be the subject of Part C. 
 
The more detailed analysis of specific polluting sectors shows that there has been some 
international support promoting technology and management innovation but sustainability in 
this investment appears to have been difficult.  There are many disincentives – or at least no 
benefits - to improving environmental performance.  Put simply - it is cheaper to pollute than 
to meet environmental regulations. 
 
There are two costs to industry – fixed capital cost and those relating to operation and 
maintenance.  Even when plants have been supported in meeting the capital costs of 
pollution control equipment and in building management capacity, they are not being 
maintained.  Operational and maintenance costs are not being met if the plant is marginal 
economically or if there are not incentives for doing so - eg in the form of increased profits, 
penalties or fees.  The Vietnam Environment Protection Agency is all too aware of this 
problem.  For example, they cite a case where a monosodium glutamate plant in Dong Nai 
Province discharges over 4,000m3 of waste water per day.  If it were to close its treatment 
facilities for one day, it could save over VND100mil (US$6,250).  The Natal sugar factory, 
which maintains a relatively clean operation, gives the main incentives for doing so as 
keeping workers happy and healthy and maintaining good relations with the local community 
– not economic benefits. 
 
Prepare industry sector environmental management plans: Each of the top polluting sectors 
should be required to prepare environment plans which take a product life cycle and 
integrated pollution management approach.  The plans are best prepared by each of the 
industry sector associations in consultation with their members and guided by MONRE and 
the donors.  The plans should build on the best practices of existing plants and in 
implementation emphasise demonstration and sharing of experience between plants.  That 
exchange and learning process within industry sectors would need to be strongly supported 
and facilitated by government and the international community but working through the 
sector associations. 
 
The best environmental performers have been when international companies have taken the 
lead in introducing best industry practice.  International companies have not always been 
good environmental citizens – in fact often quite the reverse.  The Government has now set 
a precedent with the first environmental lawsuit against a corporate polluter because of a 
factory's poorly treated waste was poisoning aquaculture.  But when international companies 
have followed international best practice it provides an important opportunity for 
demonstration and training within a sector. 
 
Use plants which have adopted best practice as the basis for demonstration and replication 
within a polluting sector: For example, most sugar refineries in Vietnam have a poor 
environmental record.  One or two internationally owned sugar factories have done well.  



 

Those companies could be supported by government and development assistance to 
provide a demonstration and training service to other factories within the sugar sector. 
 
Introduce an advisory service on international environmental regulations which might affect 
profits in Vietnam’s industrial sectors: International market pressures, while still only a 
modest force for changing environmental behaviour in Vietnam, have been the cause of 
some of the most significant pollution management innovations in some sectors.  Good 
examples of sectors which are being affected by international environmental regulations are 
seafood processing and footwear.  If all industry sectors were to rigorously apply national 
environmental policies, standards and practices, they would have little difficulty in meeting 
international standards and enjoying the competitive benefits that would bring.  But many 
sectors may only learn the hard way through failure to compete internationally and loss of 
markets and profits.  In 2004, in the top 30 polluting sectors identified in the National 
Pollution Index (Table 5.2), 2855 plants or 36 per cent of the total in those sectors were 
exporting their products.  International environmental standards are going to catch up with 
these facilities.  They require assistance now to identify how they will be affected and how to 
respond. 
 

5.6.3 Sectors with the most toxic pollution  
 
One of the highest priorities for any pollution control agency is toxics.  The problem of 
persistent toxic substances is becoming one of the most serious environmental issues 
confronting Vietnam. 
 
The sectors and plants which are releasing toxic substances need to receive the highest 
priority in any national pollution control program.  International experience and evidence 
suggests that many of these substances are known to cause adverse damage to worker and 
public health, to natural systems and to national and local economies.  It is those substances 
that are most seriously affecting the development potential of other industry sectors. 
 
Using the criteria that defined in Chapter 5, three types of sectors requiring priority attention 
are those with: 
 

 high levels of toxicity and high pollution loads; 
 a very high pollution load which includes some toxic substances; and 
 a low pollution load but which is highly toxic. 

 
The detailed analysis found that: 
 

 Plants associated with highly toxic materials to air are in the VSIC-4 ceramics, 
cement, metal fabrication, electrical equipment and “other manufacturing” 
sectors. 

 Highly toxic pollutants to land are found in the food processing, textile, and 
fertilizer sectors. 

 Water pollution from industry generally is dominated by substances that are 
highly hazardous to human and aquatic life.  Plants releasing the highest toxic 
loads are in the fertilizer, pesticide, paper and paperboard, plastics and leather 
sectors. 

 
Each sector high on the toxicity ranking should prepare a toxic substances reduction plan as 
part of their overall environmental plan.  Plants in the toxic polluter categories require special 
treatment.  Toxic substances tend to be more difficult to manage in the waste stream than 



 

other forms of pollution.  Cleaner production methods including the use of alternative less 
toxic substances are an essential component of toxic pollution control.  
 
First there needs to be a high level political recognition of the seriousness of the problem 
and a commitment to confronting it through strong policy leadership, budgetary allocation 
and coordinated and integrated action between central and local governments.   
 
To make sector based toxic reduction strategies work the central government needs to:  
 

 define priority “toxic” substances which must be phased out of all industrial 
processes. 

 categorize all industrial chemical substances for their potential for exposure to 
worker and the public, or for their inherent toxicity and persistence or 
bioaccumulation 

 promote environmental agreements between provinces which share polluted 
natural areas targeting the elimination of specific toxic pollutants 

 
The problem of persistent toxic substances is an important focus of the chapters to follow in 
this report.  These strategies are dealt with in more detail later in the report.  Toxic 
substances, as in all forms of pollution, have a geographic characteristic – i.e. some areas 
are much more polluted than others, and some areas suffer higher levels of toxicity than 
others.  The next chapter deals with the geographic nature of pollution. 
 
 
 



 

6 Assessment of pollution by geographic area  
6.1 Introduction 
 
Different types of industrial pollution in Vietnam were described in Chapter 4 and shown to 
be associated with specific sectors in Chapter 5.  Targeting certain sectors will address well 
defined pollution issues, but managers still require information on the location of pollution 
and its sources.  A key finding from the other chapters is that pollution can be largely 
mitigated by focusing management on relatively few sectors.  Similarly, most pollution issues 
can be addressed by targeting relatively few geographical areas. 
 
This important sectoral and geographic characteristic of pollution in Vietnam provides 
opportunities for effective pollution management.  It means that the government may focus 
with accuracy on one or several pollutants of greatest concern or on specific sectors and 
plants.  Also pollution management strategies can be implemented on local, regional and 
national scales which pin point the locations of greatest concern.  This chapter analyses in 
more detail the geographic distribution of pollution, even taking it down to commune level for 
some provinces with the highest estimated pollution loads in the country.  It will be shown 
that the pollution indices and rankings which worked well in the last chapter to target the 
most polluting industrial sectors can work just as well for provinces and communes – ie for 
identifying which geographic areas have the highest pollution loads. 
 
Two distinguishing features of the geography of pollution in Vietnam stand out.  The first is 
the intimate relationship polluting plants have with surface water.  It is remarkable how many 
industrial facilities are located relatively close to rivers, ponds and lakes or to the sea.  That 
link is no coincidence.  For centuries the main waste treatment facility in Vietnam has been 
rivers, ponds and lakes.  Industries tended to establish near surface water bodies which 
acted as a means of transport, source of water and a sink for flushing away waste.   Today, 
the situation has changed little – water bodies attract industry and remain the dominant 
pollution treatment facility used by industry – it is simple to use and free.   
 
The second related feature of pollution geography in Vietnam is the concentration of industry 
and pollution on the flood plains and in coastal zones.  This also stands to reason.  It is 
where communities first settled, where soils are rich and towns and cities have grown.  
These areas give access to labour, easy transport, markets and, of course, to flat land – 
always a key factor when locating industry.   
 
Both those characteristics of pollution geography have important implications for the 
relationships between pollution, people, natural systems and other economic activities.  It is 
those relationships which will be the focus of this chapter. 
 

6.2 Pollution indexes and rankings for provinces  
 
The best place to start is by examining the IPPS analysis to see what it says about 
geographic pollution priorities.  When the loads for the range of pollutants covered in the 
IPPS are aggregated into the air, land, water and national indexes the results provde a clear 
sense of which provinces are confronting the most significant pollution challenges.  The 
pollution index and ranking methodology is explained in Chapter 5. 
 



 

Not surprisingly, the two main cities of Vietnam - Ho Chi Minh City and Hanoi stand out as 
having the highest overall ranking on the National Pollution Index (Table 6.1).50  HCMC 
scores highest on all four indexes.  Of the provinces in the top ten ranking, four are in the 
north, one in the centre and five in the south. 
 
Table 6.1:  National Pollution Index ranking for top 30 provinces 

Province 
Air 

Index 
Land 
Index 

Water 
Index 

National 
Pollution Index 

1. Ho Chi Minh City 1 1 1 1 
2. Ha Noi 9 3 3 5 
3. Hai Phong 5 6 5 5 
4. Binh Duong 9 4 3 5 
5. Dong Nai 8 5 5 6 
6. Thai Nguyen 7 5 7 6 
7. Phu Tho 11 6 5 7 
8. Da Nang 17 10 9 12 
9. Ba Ria Vung Tau 16 9 14 13 
10. Can Tho 15 15 13 14 
11. Thanh Hoa 12 18 14 15 
12. Hai Duong 9 21 21 17 
13. Bac Giang 29 12 14 18 
14. Quang Ninh 14 18 24 18 
15. Khanh Hoa 16 18 22 18 
16. Ha Tay 18 21 17 19 
17. Quang Binh 16 17 25 19 
18. Bac Ninh 33 16 12 20 
19. Nghe An 19 22 21 20 
20. Long An 28 16 18 21 
21. Binh Dinh 24 24 17 22 
22. Vinh Phuc 30 18 23 24 
23. Hung Yen 35 18 23 25 
24. Ninh Binh 22 24 31 26 
25. Quang Nam 30 27 25 27 
26. Ha Nam 25 37 28 30 
27. Thai Binh 27 28 37 31 
28. Ca Mau 29 26 38 31 
29. Quang Ngai 36 31 26 31 
30. Binh Thuan 33 28 33 31 

 
Moving down the list, two clear pollution blocks or regions take shape – one in the north of 
Vietnam stretching from Phu Tho Province west of Hanoi all the way to Haiphong and Quang 
Ninh on the coast.  The other pollution region is in the south and made up of a solid block of 
provinces from Binh Dung and Dong Nai down to the sea.  This well defined picture has 
been building up in layers in the previous chapters and confirms the evidence of a decade of 
field surveys undertaken by MONRE and its liked national environmental network of 
institutes.    
 
Map 6.1 shows the national pollution index ranking for the whole country.  Note that darker 
shading represents a higher pollution rank (e.g. higher pollution load).  It reinforces clearly 
the two main regions in the north and south with the highest pollution loads.  It also shows 
that they coincide to a great extent with the Northern and Southern Economic Focal 

                                                 
50 The “National Pollution Index” is calculated as the average of the Air, Land and Water indices.  The 

Air Index is first caculated as the simple average load for SO2, NO2, VOC, PM10, and TSP.  Then 
each area or sector is then ranked in descending order of total load.  The Land Index is calculated 
as the average load of ‘chemicals to land’ and ‘metals to land’.  The average is then rank orderd.  
The Water Index is the average of BOD, TSS, ‘chemicals to water’ and ‘metals to water’. 



 

Regions.  This fit between the most polluted provinces and the EFRs is especially evident in 
the south.  In the north, the provinces of Phu Tho and Thai Nguyen – ranked six and seven 
on the National Pollution Index fall outside the EFR but are intimately connected to it in a 
natural systems and socio-economic sense. 
 

Map 6.1: Ranking of pollution load for all media per km2 
 
Taking another stance and normalizing national pollution load by population, a similar 
pattern emerges for the highest pollution areas however it is distributed over a greater 
number of provinces (Map 6.2).  For example, Quang Binh and Cao Bang move up in 
ranking (become darker) as do a number of interior provinces in the south and north.  Thus 
on a per capita basis the impact of pollution is more widespread. 
 

Map 6.2: Ranking of pollution load for all media per capita 
 
 

6.2.1 Air pollution 
 
If just air pollution is considered, then three provinces join the top ten ranking - Thanh Hao, 
Hai Duong and Quang Ninh – all in the north of the country (Table 6.2) – and others are 
pushed further down the list.  In fact, seven of the top ten provinces for air pollution are 
located in the north.  This air pollution block can be seen clearly in Map 6.3 which shows the 
total pollution load to air per km2.  Some of the highest ranked sectors for air pollution are 
concentrated in this region, such as fertiliser producers (eg Phu Tho), basic iron and steel 
(eg Thai Nguyen) and ceramics. 
 

Map 6.3: Pollution load to air per km2 
 
Hai Duong Province has the highest number of cement factories in the country and, with 
Thanh Hao, the highest number of workers employed in that industry.  The cement industry 
is one of the top ranking sectors in the national air pollution index.  The government is 
pursuing a strong decentralization strategy for the cement industry so it is likely that as more 
plants are built it will influence the air pollution geographic profile of the country over the next 
few years (Box 6.1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Quang Ninh is the centre of Vietnam’s coal region.  The Vietnam National Coal and Mineral 
Industries Group (Vinacomin) is giving priority to the construction of thermoelectric power 
plants located near the coal-mining areas.  The coal industry is experiencing very high 
growth.  In 2005, it reached the target set by the government for 2010 of 24 million tones.  
This expansion is generating a multiplier effect in manufacturing in Quang Ninh and 

Box 6.1: Eight cement plants to come on line in 2005 
The Vietnam Cement Corporation is working on eight projects to build new cement plants and new 
production lines in 2005. The projects include the Binh Phuoc Plant in southern Binh Phuoc 
Province, the Ha Tien 2-2 plant in southern Kien Giang Province, and the Cam Pha, Ha Long, and 
Thang Long plants in northern Quang Ninh Province. Meanwhile, the Hoang Thach plant in 
northern Hai Duong Province, the Bim Son plant in central Thanh Hoa Province and the But Son 
plant in northern Ha Nam Province will received new production lines. The eight projects will add a 
capacity of 14.8mil tonnes to the country's annual cement output, the Vietnam Cement Corporation 
said. The Ministry of Construction estimated that cement projects in 2005 will need at least 
US$1.4bil in investment capital, adding that priority will be given to projects that increase existing 
plant capacity. New plants to be built in the central, southern and northern mountainous regions are 
to balance the cement supply between regions and reduce transport cost. Vietnam Economic 
Times: 07/01/2005. 



 

neighboring provinces.  Hai Duong, an adjoining province, is undergoing a surge in large-
scale industrial production more than 20% over the past year, as is Thanh Hao just a little to 
the south along the coast. 
 
A note on the methodology is appropriate at this point.  It should be kept in mind that when 
comparing tables and maps they are taking a slightly different perspective on the problem.  
The pollution indexes and rankings in Tables 6.1 to 6.4 are based on a total estimated 
pollution load by weight in a province.  Maps 6.2 to 6.4 are analysing that pollution load on a 
per km2 basis.  While those maps are useful in standardising pollution measures for 
comparative purposes, provinces with a high total pollution load and a large land area tend 
to shift down in the rankings while small provinces with high pollution loads tend to shift up.  
In fact, later in this chapter it is shown that pollution is not evenly distributed within a 
province – irrespective of its size.  It tends to be highly concentrated within relatively few 
communes (Table 6.6). 
 
Each of those ranking and analytical tools assists in setting geographic priorities for action.  
It is not necessary or possible to start every where at once in combating pollution.  The tools 
help managers identify those areas requiring attention first.  But it is important for 
environmental regulators to keep in mind that, in this study the priorities are based on 
estimates – the final geographic priorities need to be determined through checking and real 
measurements in the field. 
 

6.2.2 Land pollution 
 
Turning to land pollution, there are two distinct land pollution blocks – one in the south with 
four provinces – HCMC, Dong Nai, Ba Ria Vung Tau and Bing Duong – and one in the north 
around Hanoi, including Phu Tho, Thai Nguyen, Vinh Phuc, Bac Ninh and Hung Yen.  Bac 
Giang, also in the northern block, joins the top ten for the first time (Table 6.3).  It is among 
the top provinces producing fertilizers and is ranked first for pollution load to land.  Fertiliser 
plants are responsible for 81% of pollution to land in Bac Giang. 



 

Table 6.2: National air pollution index ranking for top 30 provinces 
 SO2 NO2 VOC PM10 TSP Metals to Air Chemicals to Air Air Index 
1. Ho Chi Minh city 1 1 1 1 1 1 1 1 
2. Hai Phong 4 7 5 5 4 5 5 5 
3. Thai Nguyen 2 6 21 3 3 2 10 7 
4. Dong Nai 9 4 4 21 6 6 3 8 
5. Ha Noi 11 3 3 30 12 3 4 9 
6. Binh Duong 10 5 2 28 10 4 2 9 
7. Hai Duong 3 2 27 2 2 12 17 9 
8. Phu Tho 7 11 10 13 19 8 6 11 
9. Thanh Hoa 6 8 24 6 7 20 16 12 
10. Quang Ninh 12 10 17 8 8 21 22 14 
11. Can Tho 14 17 7 15 9 27 13 15 
12. Ba Ria Vung Tau 22 18 6 26 15 17 7 16 
13. Khanh Hoa 19 20 8 18 13 23 14 16 
14. Quang Binh 5 9 36 4 5 24 27 16 
15. Da Nang 21 21 11 24 23 7 9 17 
16. Ha Tay 20 19 15 16 24 15 19 18 
17. Nghe An 13 13 33 9 18 25 26 19 
18. Ninh Binh 16 16 43 10 21 13 35 22 
19. An Giang 18 22 18 14 14 40 36 23 
20. Kien Giang 8 12 31 7 11 46 46 23 
21. Binh Dinh 30 29 9 33 30 29 8 24 
22. Thua Thien Hue 17 14 41 12 20 32 33 24 
23. Ha Nam 15 15 46 11 22 33 30 25 
24. Thai Binh 37 23 23 35 31 22 15 27 
25. Long An 39 36 16 46 36 14 11 28 
26. Bac Giang 34 28 28 37 43 18 12 29 
27. Ca Mau 24 32 12 22 16 58 40 29 
28. Vinh Phuc 49 27 20 50 33 11 23 30 
29. Quang Nam 38 30 22 40 27 28 25 30 
30. Soc Trang 25 33 13 23 17 55 41 30 



 

 

 
Table 6.3: National land pollution index ranking for top 30 provinces 

 
Metals 
to land 

Chemicals 
to land 

Land 
Index 

1. Ho Chi Minh City 1 1 1 
2. Ha Noi 3 2 3 
3. Binh Duong 4 3 4 
4. Dong Nai 6 4 5 
5. Thai Nguyen 2 7 5 
6. Hai Phong 5 6 6 
7. Phu Tho 7 5 6 
8. Ba Ria Vung Tau 9 8 9 
9. Da Nang 8 11 10 
10. Bac Giang 14 9 12 
11. Can Tho 20 10 15 
12. Bac Ninh 10 21 16 
13. Long An 16 15 16 
14. Quang Binh 18 16 17 
15. Thanh Hoa 24 12 18 
16. Quang Ninh 21 14 18 
17. Khanh Hoa 22 13 18 
18. Vinh Phuc 12 23 18 
19. Hung Yen 11 24 18 
20. Hai Duong 13 28 21 
21. Ha Tay 19 22 21 
22. Nghe An 23 20 22 
23. Binh Dinh 31 17 24 
24. Ninh Binh 15 33 24 
25. Ca Mau 34 18 26 
26. Quang Nam 28 26 27 
27. Nam Dinh 25 29 27 
28. Soc Trang 35 19 27 
29. Thai Binh 26 30 28 
30. Binh Thuan 29 27 28 

 
Map 6.4 shows the total pollution load to land per km2 throughout the country.  Moderate 
levels of land pollution are found quite evenly distributed in the coastal and delta 
provinces, more so than for pollution to air and water.  Of the top sectors responsible for 
land pollution – fish processing, basic iron and steel and fertilizers are found in those 
coastal and delta locations. 
 

Map 6.4: Pollution load to land per km2 
 
Looking closely at fish processing, for example, although there is a concentration of 
plants south of the country in and around Ho Chi Minh City (80% of the total), they are 
also spread out along the coast down from Quang Ninh, through Danang and Khanh 
Hoa Province (mainly around Nha Trang) and across the Mekong delta provinces (Map 
6.5). 
 



 

 

6.2.3 Water pollution 
 
Table 6.4 lists the top 30 provinces according to the water pollution index.  The ten top 

provinces stand out with high loads in the four types of 
water pollutants covered in the index.  Other provinces 
have a more variable profile.  Ninh Binh for example, which 
is ranked 30th on the water pollution index is very high for 
Total Suspended Solids but relatively low for the other 
water pollution parameters.  Analysing that province 
further, two dominant industries from a pollution stand 
point are VSIC-4 categories Basic Iron and Steel and 
Casting of Iron and Steel.  Those two sectors are 
responsible for 93% of TSS releases in Ninh Binh 
Province.  Another example is Binh Dinh Province which 
ranks 15th on the water pollution index.  It is high for BOD 
but has only a moderate ranking for the other water 
pollution parameters.  The reason for this profile is clear – 
Binh Dinh is a centre for paper and paper board production 
– a sector ranked highest for BOD pollution nationally.  
Pollution profiles are dynamic and need to be reviewed on 
an annual basis.  For example, it is likely that Ninh Binh 
will rise on the water pollution ranking now that its role in 
the fertiliser industry is to be strengthened.  A new 330,000 
tonne urea plant is being constructed in the province.  The 
fertilizer industry has the highest ranking nationally for 
releases of toxic metals and chemicals to water. 

 
 
Table 6.4: National water pollution index ranking for top 30 provinces 

 BOD TSS 
Metals 

to water 
Chemicals 

to water 
Water 
Index 

1. Ho Chi Minh city 1 1 1 1 1 
2. Ha Noi 4 5 2 2 3 
3. Binh Duong 2 4 3 4 3 
4. Hai Phong 6 3 4 6 5 
5. Dong Nai 3 6 6 5 5 
6. Phu Tho 5 7 5 3 5 
7. Thai Nguyen 7 2 7 10 7 
8. Da Nang 10 8 9 9 9 
9. Bac Ninh 8 10 13 15 12 
10. Can Tho 11 15 15 11 13 
11. Ba Ria Vung Tau 17 19 10 8 14 
12. Thanh Hoa 12 18 12 12 14 
13. Bac Giang 19 20 8 7 14 
14. Ha Tay 16 13 19 21 17 
15. Binh Dinh 9 21 20 17 17 
16. Long An 21 17 14 19 18 
17. Dak Lak 13 24 24 20 20 
18. Hai Duong 18 14 25 26 21 

Map 6.5 – Numbers of key fish 
processing plants 

 
Source: adapted from a VASEP chart 
produced for Seafood International by 
La Tene Maps, 2003 



 

 

19. Nghe An 20 23 23 16 21 
20. Khanh Hoa 15 22 31 18 22 
21. Vinh Phuc 33 16 18 25 23 
22. Hung Yen 41 11 11 27 23 
23. Quang Ninh 29 36 16 13 24 
24. Quang Binh 35 28 21 14 25 
25. Quang Nam 24 26 26 24 25 
26. Quang Ngai 22 25 28 29 26 
27. Ha Nam 27 34 29 22 28 
28. Yen Bai 23 31 34 33 30 
29. Lam Dong 14 32 37 36 30 
30. Ninh Binh 59 9 17 38 31 

 
 
Map 6.6 shows pollution to water per km2 throughout the country.  It reinforces the 
identification of similar blocks of adjoining provinces with highest pollution loads found 
for air and land pollution in the north and south. 
 

Map 6.6: Pollution load to water per km2 
 

6.3 Pollution profiles for top five provinces 
 
This report provides tools for priority setting in terms of pollutants (Chapter 4), sectors 
(Chapter 5) and areas (the focus of this chapter).  This section draws on those results 
plus the 2005 provincial state of environment reports and other anecdotal pollution 
information in building short pollution profiles of provinces ranked in the top five of the 
National Pollution Index listing.  The goal is to better understand the location of pollution 
within each province and its source as a key step in further defining specific 
management priorities.  The five Provincial Pollution Profiles are presented here to 
illustrate the approach and their value in determining management responses.  A similar 
profile should be prepared for every province in the country, accompanied by a 
provincial pollution plan. 
 
Table 6.5 is one of the most significant in this report.  Using the pollution index and 
ranking method it identifies the top ten provinces, then the districts and communes within 
them with the highest aggregate pollution loads.  The table shows only the top ten 
communes for each province.  It is possible to rank all communes for pollution load 
within every province country wide as a guide to Provincial People’s Committees and the 
DONREs in setting priorities for action.  In this report the detailed ranking is conducted 
only for the top ten most polluted provinces to demonstrate the method and its use.   
 
The MPI Government Statistics Office Industry Survey goes to plant specific level.  
Therefore, in principle it is possible to use the IPPS model to pin point the nature and 
extent of pollution right down to plant level.  In this report, the commune and plant 
specific level analysis was done for the ten provinces with the highest estimated 
pollution loads as a demonstration for how the model can be applied nationwide to 
define priorities for field level survey and action. 
 



 

 

As the estimates move to local level the methods used in the GSO survey create some 
distortions in the results.  In some situations the GSO survey gave the address of 
factories as their headquarters in capital cities rather than their actual geographic 
location.  This was done when individual factories are part of a larger company but do 
not have independent authority over their accounts.  Inevitably, this tends to distort the 
pollution estimates – large cities, provincial capitals and communes where companies 
have their headquarters will tend to show higher pollution loads than is actually the case 
– and industrial areas outsite cities will tend to show lower pollution loads than is actually 
the case.51 
 
This distortion in pollution estimates arising from how economic information is recorded 
in the GSO survey emphasizes the importance of field follow up in validating or adjusting 
estimates to the real situation on the ground.  For this report, a random check was made 
of factory location in a number of the highest ranked communes.  While errors were 
found, only in a small number of cases did it affect the estimated rankings (see Chapter 
3 for further discussion on validation methods). 
 
Table 6.5: Local government areas with highest pollution load – Top ten provinces 
and communes within them52 
Provinces 
with highest 
pollution 
loads53 

Economic Focal 
Region 

Districts with 
highest pollution 
loads 

Ten communes with highest 
pollution loads 

% of total 
provincial 
pollution 

load in ten 
top 

commune
s

1. Ho Chi 
Minh City 

South  District 1 
 District 7 
 Binh Chanh 
 Thu Duc 
 District 12 
 Cu Chi 

 

 Nguyen Thai 
Binh 
 Ben Thanh 
 Tan Thuan 

Dong 
 Truong Tho 

 Tan Tao A  
 Tan Kien 
 Linh Trung 
 Tan Thoi Hoa 
 Tan Thanh 

 

49

2. Hanoi North  Thanh Xuan 
 Soc Son 
 Long Bien 
 Hai Ba Trung 
 Thanh Tri 
 Dong Da 

 

 Phuong Liet 
 Quang Tien 
 Sai Dong 
 Duc Giang 
 Gia Thuy 

 Pham Dinh  
 Ho Minh Khai 
 Van Dien 
 Bach Khoa 
 Lang Ha 

 

33

                                                 
51 Currently the GSO industry survey goes to the plant-level within a commune.  As noted in 

subsequent chapters on survey improvement, to the extent that more dis-aggregated data are 
available, one would want to increase the coverage of the survey to capture a greater number 
plants in the sample such that it represents a significant proportion of industry.  Otherwise by 
prioritizing at, say, a village level with the current information base may dramatically under-
estimate the true nature of the pollution problem.  By keeping the unit of analysis at a higher 
level of aggregation (e.g. the commune or district level) a higher percentage of industrial activity 
and thus polluting activities can be captured. 

52 Highest in terms of the overall pollution load, across all three media. 
53 Provinces are listed in descending order of the overall pollution index ranking – ie from highest 

pollution load down through the top ten provinces.  For the Central Economic Focal Region only 
Danang appears in the top ten.  Quang Nam and Thua Thien Hua fall well down in the national 
pollution index ranking coming 25th and 27th respectively. 



 

 

3. Hai 
Phong 

North  Hong Bang 
 Thuy Nguyen 
 Ngo Quyen 
 An Hai 
 Le Chan 

 

 Ha Ly 
 Minh Duc 
 Quan Toan 
 My Dong 
 Lai Xuan 

 May Chai 
 Hoang Van 

Thu 
 Le Loi 
 Le Thien 
 Vinh Niem 

 

70

4. Binh 
Duong 

South  Thuan An 
 Ben Cat 
 Tan Uyen 
 Thu Dau Mot 

 

 Di An 
 Binh Hoa 
 Thuan Giao 
 Tan Dong 

Hiep 
 An Phu 

 Binh Chuan  
 Tan Dinh 
 An Binh 
 Phu Hoa 
 An Thanh 

 

77

5. Dong 
Nai 

South  Bien Hoa 
 Nhon Trach 
 Long Thanh 
 Vinh Cuu 
 Thong Nhat 

 An Binh 
 Long Binh 
 Phuoc Thien 
 Long Binh 

Tan 
 Hoa An 

 Phuoc Thai  
 Thong Nhat 
 Thanh Phu 
 Ho Nai 3 
 Bac Son 

 

82

6. Thai 
Nguyen 

-  Thai Nguyen 
 Song Cong 
 Dong Hy 

 
 
 

 Quan Trieu 
 Phan Dinh 

Phung 
 Gia Sang 
 Cam Gia 
 Phu Xa 

 Trung Thanh 
 Tan Thanh 
 Tan Long 
 Tan Quang 
 Cao Ngan 

97

7. Phu Tho -  Viet Tri 
 Phu Tho 
 Ha Hoa 
 Thanh Ba 
 Phu Ninh 
 Lam Thao 

 

 Viet Tri 
 Tien Cat 
 Tho Son 
 Ben Got 
 Thuy Van 

 Phong Chau 
 Ha Hoa town 
 Thanh Ba 

town 
 Phong Chau 

town 
 Lam Thao 

town 

96

8. Da Nang Central  Linh Chieu 
 Hai Chau 
 Thanh Khe 
 Hoa Vang 
 Son Tra 
 Ngu Hanh 

Son 
 

 Hoa Khanh 
 Hoa Hiep 
 Hoa Cuong 
 Phuoc Ninh 
 Thuan Phuoc 

 Thanh Loc 
Dan  
 An Khe 
 Hoa Tho 
 Tho Quang 
 Bac My An 

 

88

9. Ba Ria 
Vung Tau 

South  Vung Tau  
 Chau Duc 
 Tan Thanh 
 Ba Ria 
 Xuyen Moc 

 

 Phu My 
 Commune 4 
 Commune 8 
 Thang Nhat 
 Binh Ba 

 My Xuan 
 Commune 1 
 Phuoc Hung 
 Hoa Binh 
 Tan Hai 

 

78

10. Can Tho -  Ninh Kieu 
 O Mon 
 Binh Thuy 
 Cai Rang 
 Thot Not 
 Co Do 

 

 An Hoa 
 An Hoi 
 An Binh 
 Phuoc Thoi 
 Binh Thuy 

 Tra Noc 
 An Thoi 
 Ba Lang 
 Thoi Thuan 
 Thoi Hung 

96

 



 

 

Table 6.5 provides an important framework for analysis in the remainder of this chapter.  
The table summarises Annex 6.1 which details the polluting sectors within each priority 
commune and the estimated contribution they make to pollution loads. 
 
The Table shows that geographic priorities can be set within each province targeting the 
communes with the highest estimated pollution loads.  The top ten communes usually 
account for most of the provincial pollution load ranging from 78% for Ba Ria Vung Tau 
to 97% in Thai Nguyen.  Pollution load is also concentrated in few communes in Ho Chi 
Minh City and Hanoi, but not to the extent of the other top ranked provinces.  Those two 
main cities of Vietnam have more mature and diverse economies a little more evenly 
distributed throughout their territory.  For example, the top ten communes – out of 300 in 
HCMC – account for 49% of the pollution load in the province.  In Hanoi it is 33% but, if 
the next five communes are added from the overall communal ranking in the province 
then the proportion of the total load quickly passes 50%.  Even in Hanoi it is possible to 
set sharp geographic priorities for follow up action.   
 
In provinces such as Thai Nguyen, Phu Tho and Can Tho, pollution reduction strategies 
targeting each of their top ten communes would have a very significant impact on 
provincial and even national pollution levels.  Even within a single commune it is usual 
for most of the the estimated pollution loads to come from just a few factories.  While the 
estimates generated through the IPPS model become less accurate as they go down to 
such precise levels, they do provide an important systematic definition of ranked 
priorities for follow up. 
 
Table 6.6 is important in helping to define sharp priorities.  It takes the top ten 
communes from each of the top ten provinces and ranks them by total estimated 
pollution load.  The format of this table is a bit different from the pollution indices 
originally outlined in the chapter on sectors and at the beginning of this chapter.  Table 
6.6 shows the total loads of air, land and water pollution in tons/year and then averages 
them for an overall load for prioritization.  These are the raw loads in terms of tons per 
year.  The reason for retaining the estimates in this format is to give the reader a sense 
of the relative magnitudes of total pollution loads. 
 
The ranking provides an initial insight into those communes nation-wide which require 
special support in tackling their pollution problems.  Interestingly, Hanoi does not have a 
commune in the national top 30 and HCMC communes are not on top.  Two other 
significant findings are that the number of plants and the number of workers are not the 
key factor in estimates of pollution load.  The main determinant is the sector involved.  
Cam Gia Commune in Thai Nguyen Provence comes out on top of the national 
commune pollution ranking – but only 5 factories contribute most to the total pollution 
load in that commune. 
 
There is another useful qualification in the top 30 ranking of communes presented in 
Table 6.6.  To get a better sense of the situation nation wide, the top ten communes 
from Thua Thien Hue and Quang Nam Provinces (neighboring Danang) and Thang Hao 
were included in the ranking exercise.  This brought in more of the provinces from 
central Vietnam even though they are relatively low on national rankings of provinces.  It 
was found that Ba Dinh Commune in Thang Hao ranked second nationally and that two 
communes from Thua Thien Hue are on the top 30 list.  This suggests that, if the 
government wished to construct a truly national ranking of communes for the highest 
estimated pollution loads, it would need to take in all 64 provinces.  This could readily be 



 

 

done using the GSO survey to commune level for the entire country.  It could be an 
essential tool in setting priorities for action in much the same way as the government has 
done in identifying the poorest communes for attention through a special national target 
program.  It suggests the need for a national target program for communes with the 
highest pollution loads. 
 
In the next section a short introduction to five of the top ten provinces is followed by an 
analysis of their relationship with other provinces in a regional context.  HCMC and 
Hanoi are treated in a little more detail, given their importance to the national economy 
and to total national pollution loadings. 



 

 

Table 6.6: Top 30 communes ranked for total pollution load54 

Commune Province District Firms Workers 
Air pollution 

load (tons/yr.) 
Land pollution 
load (tons/yr.) 

Water pollution 
load (tons/yr.) 

Overall pollution 
load (tons/yr.) 

1. Cam Gia Thai Nguyen Thai Nguyen 5 10777 7004.6 1800.6 16307.2 8370.8 
2. Ba Dinh Thanh Hoa Bim Son Town 2 2891 13211.8 17.6 169.9 4466.4 
3. Trung Thanh Thai Nguyen Thai Nguyen 9 2807 12763.4 31.8 314.6 4369.9 
4. Ha Ly Hai Phong Hong Bang 13 5601 9249.7 154.9 1270.5 3558.3 
5. Nguyen Thai Binh HCMC 1 29 8568 8126.8 189.1 1850.6 3388.8 
6. Ben Thanh HCMC 1 30 8396 1266.8 830.5 6549.6 2882.3 
7. Phu Xa Thai Nguyen Thai Nguyen 8 4911 2325.3 2203.1 3985.9 2838.1 
8. Di An Binh Duong Thuan An 160 62455 2980.8 1484.9 3877.5 2781.1 
9. Binh Hoa Binh Duong Thuan An 205 56643 3681.0 1245.9 3183.2 2703.4 
10. An Binh Dong Nai Bien Hoa 74 24720 4991.1 916.3 2198.6 2702.0 
11. Long Binh Dong Nai Bien Hoa 119 45950 3296.2 1486.0 3050.4 2610.9 
12. Lam Thao Town Phu Tho Lam Thao 3 4338 1665.0 3514.5 1596.2 2258.6 
13. Tan Thuan Dong HCMC 7 120 61352 2171.3 1198.9 2791.1 2053.8 
14. Thanh Ba Town Phu Tho Thanh Ba 6 3974 5707.0 19.8 100.7 1942.5 
15. Phong Chau Town Phu Tho Phu Ninh 10 6191 1798.2 348.3 3450.0 1865.5 
16. Minh Duc Hai Phong Thuy Nguyen 4 2693 3790.5 1275.0 434.1 1833.2 
17. Truong Tho HCMC  24 6465 5195.4 46.6 120.8 1787.6 
18. Thuy Bieu Thua Thien Hue Hue 1 1084 5136.4 6.0 66.1 1736.2 
19. Hoa Khanh Da Nang Linh Chieu 47 16495 1149.9 612.2 3171.9 1644.6 
20. Tra Noc Can Tho Binh Thuy 29 8686 2949.7 905.9 830.1 1561.9 
21. Thuan Giao Binh Duong Thuan An 153 24576 1994.7 662.9 1768.7 1475.4 
22. Tan Tao A HCMC  39 54529 1925.2 839.7 1592.4 1452.4 
23. Tan Kien HCMC Binh Chanh 48 10470 2376.8 1063.7 696.0 1378.8 
24. Linh Trung HCMC Thu Duc 68 60822 1831.4 725.5 1085.2 1214.0 
25. Tu Ha Thua Thien Hue  4 787 3442.0 9.5 67.5 1173.0 
26. Tan Thoi Hoa HCMC  58 9735 2456.6 586.1 176.6 1073.1 
27. Quan Toan Hai Phong Hong Bang 10 2756 446.4 275.8 2490.7 1071.0 
28. Tan Thanh HCMC  90 23265 1770.9 494.7 833.1 1032.9 

                                                 
54 Table 6.6 is a ranking of the top ten communes from the top ten provinces in Vietnam for estimated total pollution load in tons.  The top ten 

communes from both Thua Thien Hue and Quang Nam were added to this ranking to achieve a better representation of Vietnam’s Central 
Economic Focal Region. 



 

 

29. Tan Tao HCMC  103 21726 1981.3 508.5 496.8 995.5 
30. Phuoc Thien Dong Nai Nhon Trach 45 26527 2214.8 319.7 260.2 931.5 



 

 

6.3.1 Ho Chi Minh City 
 
The socio-economic characteristics of Ho Chi Minh City and the 
other main economic performers were introduced in Chapter 2. 
 
HCMC is the most significant economic centre in the country.  It 
includes a low, flooded delta area along the Sai Gon and Dong Nai 
Rivers, the inner city, residential areas, vegetable gardens and fruit 
trees and plantations.  The Dong Nai River and ground wells 
provide the city’s water supply. The City sewerage discharges 
waste and runoff directly into seven canal systems. Waste water 
backs up into the City when intense rain coincides with incoming 
tides.  Also, during the dry season waste tends to stagnate within 
the city’s water ways because of insufficient flow to flush the 
system.  When the situation becomes severe, special 
“environmental” water releases are requested of up stream 
reservoir managers. 
 
The City’s annual GDP growth is around 12% and industrial production growth more 
than 15%.  It has more than 30,000 large to small scale industries with close to half a 
million workers contributing more than 30% of total national industrial production value.   
 
The focus of this report is manufacturing which is the primary source of industrial 
pollution.  There are some 90,000 registered industrial enterprises nation-wide of which 
20,444 are concerned with manufacturing.  Around 27% of manufacturing firms are 
located in HCMC and 29% of the manufacturing work force.  At the VSIC-2 industry 
category level, most firms in HCMC are concerned with clothing (15.4%), food and 
beverages, rubber and plastics and fabricated metal products (around 10.5% each).  
Looking in more detail at the VSIC-4 level, clothing and the footwear industries have the 
most workers at 47% of the total in manufacturing (Table 6.7).  The clothing (“wearing 
apparel) sector has the most firms at 15% of the total followed by the plastic products 
industries with 9%. 
 
Ho Chi Minh City is ranked first for all pollution parameters in the National Pollution 
Index.  Tables 6.8 and 6.9 list the dominant polluting sectors in the City.   The largest 
industries in terms of workers and number of firms also have high pollution loads – 
footwear and plastic products contribute significantly to releases to air, land and water.  
Footwear, for example, is responsible for 11% of releases to air (23% of metals and 
chemicals to air), 10% to land and 6% to water.  The 478 plastic products factories 
release 10, 13 and 9% of the pollution load to air, land and water respectively. 
 
But the largest enterprises are not always the main polluters.  The cement industry in 
HCMC has 12 factories (in 2004) with only 0.5% of the provincial workforce (Chapter 6) 
– but was responsible for 24% of the air pollution load.  Similarly, paper and paper board 
is produced by 160 factories and only 0.8% of manufacturing workers but contributed 
14% to the water pollution load. 
 
 
 



 

 

Table 6.7: Largest VSIC-4 manufacturing sectors in Ho Chi Minh City55 
VSIC-4 Manufacturing sector No of 

workers 
%  No of 

firms 
% 

1512 Processing and preserving of fish and fish products 19603 2.4 98 1.8 
1554 Soft drinks; production of mineral waters 6320 0.8 153 2.8 
1711 Preparation and spinning of textile fibres; weaving of textiles 30645 3.7 131 2.4 
1810 Wearing apparel, except fur apparel 211463 25.4 842 15.3 
1912 Luggage, handbags, saddlery and harness 26189 3.1 101 1.8 
1920 Footwear 175068 21.1 130 2.4 
2029 Other products of wood; cork, straw and plaiting materials 11757 1.4 131 2.4 
2102 Corrugated paper and paperboard, containers of paper and 

paperboard 
6717 0.8 160 2.9 

2221 Printing 13036 1.6 390 7.1 
2222 Service activities related to printing 526 0.1 36 0.7 
2520 Plastics products 35045 4.2 478 8.7 
2811 Structural metal products 6504 0.8 164 3.0 
2899 Other fabricated metal products n.e.c. 15498 1.9 269 4.9 
3610 Furniture 21269 2.6 170 3.1 
3699 Other manufacturing n.e.c. 11868 1.4 122 2.2 

 Total of largest sectors 591508 71.3 3375 61.5 
 Total in HCMC 831548 100 5496 100 

 
Table 6.8: Main polluting manufacturing sectors in Ho Chi Minh City 

VSIC 4 sectors contributing more than 5% to a pollutant to air, land and water56 
Air Land Water 

 Basic iron and steel 
 Cement, lime and plaster (24%) 
 Corrugated paper and 

paperboard, containers of 
paper and paperboard 

 Footwear (11%) 
 Forging, pressing, stamping 

and roll-forming of metal; 
powder metallurgy 

 Other rubber products 
 Plastics products (10%) 
 Processing and preserving of 

fish and fish products 
 Production, processing and 

preserving of meat and meat 
products 

 Wearing apparel, except fur 
apparel 

 Basic chemicals, except 
fertilizers and nitrogen 
compounds (9%) 

 Basic iron and steel (9%) 
 Fertilizers and nitrogen 

compounds (9%) 
 Footwear (10%) 
 Forging, pressing, stamping 

and roll-forming of metal; 
powder metallurgy 

 Plastics products (13%) 
 Processing and preserving of 

fish and fish products 
 Treatment and coating of 

metals; general mechanical 
engineering 

 Wearing apparel, except fur 
apparel 

 

 Basic chemicals, except 
fertilizers and nitrogen 
compounds (9%) 

 Basic iron and steel (8%) 
 Casting of iron and steel 
 Corrugated paper and 

paperboard, containers of 
paper and paperboard (14%) 

 Dairy products (28% of BOD) 
 Fertilizers and nitrogen 

compounds 
 Footwear (6%) 
 Forging, pressing, stamping 

and roll-forming of metal; 
powder metallurgy 

 Plastics products (9%) 
 Pulp, paper and paperboard 
 Veneer sheets; plywood, 

laminboard, particle board, 
other panels and boards 

 
 
The two chemicals subsectors, fertilisers and basic chemicals, together contribute 18% 
to land and 18% to the water pollution load.  Yet, they don’t appear on the Table 6.7 list 
of largest VSIC-4 manufacturing sectors in Ho Chi Minh City.  Together, in 2004, those 
sectors sustained 29 factories and only 0.5% of the work force in the province. 
                                                 
55 Contributing 2% or more to employment or number of firms in the province. 
56 More than 5% to any of the following pollution parameters within the provinces - Air: SO2, 

NO2, VOC, PM-10, TSP, Metals, Chemicals; Land: Metals, Chemicals; Water: BOD, TSS, 
Metals, Chemicals. 



 

 

 
The point to emphasise here is the importance of priority setting in the pollution 
management strategy.  It appears that just 12 cement plants and 29 fertiliser and basic 
chemical factories are the most significant per unit contributors to HCMC’s air, water and 
land pollution.  But Table 6.9 shows that fish products, plastics, footwear and paper 
products are major contributors to total pollution load in the province and would each 
require comprehensive sector pollution management strategies. 
 
Table 6.9: Ranking of sectors with highest estimated pollution loads in HCMC 

Sector 
Air 

pollution 
load 

(tons/yr.) 

Land 
pollution 

load 
(tons/yr.) 

Water 
pollution 

load 
(tons/yr.) 

Overall 
pollution 

load 
(tons/yr.) 

1. Cement, lime and plaster 18347.1 21.5 236.0 6201.5 
2. Processing and preserving of fish and fish 

products 
10805.2 1200.2 514.4 4173.2 

3. Plastics products 7232.3 3642.4 535.7 3803.5 
4. Basic iron and steel 979.8 906.5 8244.3 3376.9 
5. Footwear 4965.6 1836.7 2082.4 2961.5 
6. Corrugated paper and paperboard, 

containers of paper and paperboard 
2851.6 317.2 5652.4 2940.4 

7. Fertilizers and nitrogen compounds 1231.5 2612.8 1186.9 1677.1 
8. Basic chemicals, except fertilizers and 

nitrogen compounds 
1216.0 2592.9 794.2 1534.4 

9. Production, processing and preserving of 
meat and meat products 

3005.4 323.2 75.4 1134.7 

10. Pulp, paper and paperboard 1101.1 145.5 2153.5 1133.4 
 
 
HCMC communes with highest pollution loads 
 
Looking more closely at the location of pollution sources, nine communes in six districts 
stand out as having the highest pollution loads (Tables 6.5 and 6.10).  This detailed 
analysis reinforces two points strongly: 
 
 Pollution releases are highly concentrated geographically, within each of the top ten 

provinces and then again within each of the top ten communes, and 
 In most cases, one or a few VSIC-4 sectors (among many within a commune) are 

responsible for most of the pollution load. 
 
Map 6.7 shows the location of the ten communes and their ranking in terms of pollution 
load relative to each other and to the top ten communes in the adjoining provinces of 
Binh Duong, Dong Nai and Ba Ria Vung Tau within the Southern Economic Focal 
Region.  Annex 6.1 provides the detailed rankings of the pollution loads within each 
commune by sector. 
 

Map 6.7: Communes with highest pollution load in the Southern Economic 
Focal Region 

 
 



 

 

Table 6.10: HCMC – ranking of communes with highest estimated pollution loads 

Commune District N
o.

 o
f f

irm
s 

Em
pl

oy
m

en
t 

SO
2 

N
O

2 

VO
C

 

PM
-1

0 

TS
P 

M
et

al
s 

to
 a

ir 

M
et

al
s 

to
 la

nd
 

M
et

al
s 

to
 w

at
er

 

C
he

m
ic

al
s 

to
 a

ir 

C
he

m
ic

al
s 

to
 la

nd
 

C
he

m
ic

al
s 

to
 w

at
er

 

B
O

D
 

TS
S 

A
ir 

in
de

x 

La
nd

 in
de

x 

W
at

er
 in

de
x 

O
ve

ra
ll 

in
de

x 

Nguyen Thai Binh 1 29 8568 1 1 9 1 1 8 9 8 8 9 4 1 3 1 9 3 1 
Ben Nghe 1 52 13431 2 2 4 3 2 5 5 1 4 1 1 3 8 2 1 8 2 
Ben Thanh 1 30 8396 8 9 8 7 9 1 1 2 9 6 8 9 1 10 5 1 3 
Tan Thuan Dong 7 120 61352 7 4 1 10 10 2 2 3 3 3 3 4 2 6 2 2 4 
Truong Tho  24 6465 3 3 10 2 3 9 10 10 10 10 10 10 9 3 10 10 5 
Tan Tao A  39 54529 10 10 2 8 7 3 3 5 1 4 9 2 4 7 4 4 6 
Tan Kien Binh Chanh 48 10470 4 6 7 4 5 6 6 4 5 2 2 5 7 5 3 7 7 
Linh Trung Thu Duc 68 60822 9 8 3 9 8 4 4 6 2 5 7 6 5 8 6 5 8 
Tan Thoi Hoa  58 9735 5 5 5 5 4 10 8 9 6 7 6 8 10 4 7 9 9 
Tan Thanh   90 23265 6 7 6 6 6 7 7 7 7 8 5 7 6 9 8 6 10 



 

 

In Ho Chi Minh City, the top ten (3%) communes contribute more than 49% of the total pollution 
load in the province.57  Within each commune the situation is the same – pollution releases are 
geographically concentrated, often associated with just a few factories.  In Truong Tho, one 
cement, lime and plaster plant contributed 97% of total pollution load in the commune.  In Benh 
Tanh Commune the figures are equally dramatic.  There, one basic iron and steel factory 
contributes 61, 86 and 99% to the air, land and water pollution load respectively and is 
responsible for 93% of the total pollution load.   
 
In Nguyen Thai Binh one cement plant releases 87% of the air pollution load from 
manufacturing industry in the commune, and one factory producing veneer sheets and particle 
board releases 95% of the water pollution load (Table 6.11).  The situation is not quite so clear 
cut for land pollution.  The same veneer sheet factory releases 52% to the air pollution load and 
another factory involved in insulated wire and cable products contributes a further 19%.  But in 
terms of total load, the cement and particle board factories together contribute 98%. 
 
Table 6.11: Estimated pollution loads in Nguyen Thai Binh Commune, HCMC 

Nguyen Thai Binh  Air pollution 
load (tons/yr.) 

Land pollution 
load (tons/yr.) 

Water pollution 
load (tons/yr.) 

Overall pollution 
load (tons/yr.) 

VSIC-4 
Description 

N
o 

of
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rm
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La
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%
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e 

%
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%
 

Va
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e 

%
 

Cement, lime 
and plaster 

1 1492 7069.7 87.0 8.3 4.4 90.9 4.9 2389.6 70.5 

Veneer 
sheets; 
plywood, 
laminated 
and particle 
board 

1 2080 929.9 11.4 98.3 52.0 1754.1 94.8 927.4 27.4 

Articles of 
concrete, 
cement and 
plaster 

1 722 73.0 0.9 14.7 7.8 0.6 0.0 29.4 0.9 

Insulated wire 
and cable 

1 1077 18.4 0.2 35.6 18.8 0.2 0.0 18.1 0.5 

Electric lamps 
and lighting 
equipment 

1 841 14.4 0.2 20.1 10.6 2.3 0.1 12.3 0.4 

All other 
sectors 

24 2356 21.5 0.3 12.0 6.4 2.4 0.1 12.0 0.4 

  29 8568 8126.8  189.1  1850.6  3388.8  

                                                 
57 The importance of ground truthing the GSO dataset became evident when analyzing the HCMC 

commune data.  In Ben Nhge Commune for example, the data base lists one cement plant and one 
basic chemicals plant which would contribute very significantly to the total pollution load.  A member of 
the study Technical Advisory Group pointed out that these plants are not located in the commune – 
their headquarters are there but the plants are many kilometers away – some in other provinces.  The 
GSO survey recorded the HQ address for all plants within the companies concerned.  As described in 
Chapter 3 on Methods, the study team initiated a check of commune data in the top ten provinces and 
found it mostly to be accurate and the overall rankings valid.  But anomolies in the data of this kind 
were found.  Field verification of the estimates is essential when acting on the priorities identified in this 
study.  For the purposes of this report, Ben Nhge Commune has been taken out of the pollution load 
estimates and rankings (see Table 6.5). 

 



 

 

 
One cement factory releases 98% of the pollution load to air and 55% to water in Truong Tho 
Commune.  The cement plants are large, in this case with more than 1000 workers.  By weight, 
that plant contributes 98% of the total pollution releases in the commune.  From the examples 
so far at communal level, it is evident that the air, land and water indexes and the overall 
aggregate index are useful tools in setting priorities for focused field inspection and monitoring.  
If specific pollutants are the concern – the most toxic pollutants for example – then the priorities 
might change. 
 
In Tan Tao A, two footwear factories dominate the pollution situation releasing 74, 63, and 
38% or pollution the communal pollution loads to air, land and water.  A similar story is found in 
Tan Kien where three factories contribute the lion’s share to the pollution load – in this case two 
fertilizer plants and one relatively small cement factory.  Together those enterprises release 
58% of the load to air, while the fertilizer plants alone contribute 75 and 52% to land and water 
respectively. 
 
In some communes the pollution load is concentrated, but among more factories.  In Linh Trung, 
for example, 13 of 68 plants are responsible for 70% of the total pollution load.  Of the highest 
polluting group, five footwear factories contribute 35 and 33% of the release to air and land 
respectively, and one casting of iron and steel plant contributes 40% of water pollution load.  
A similar situation is found in Tan Thanh and Tan Thoi Hoa communes.  In Tan Thanh, 23 of 
100 factories share 80% of the total communal pollution load from manufacturing industries – 
most from 13 plastics products, 2 vegetable and animal oils and fats, 2 casting of iron and steel 
and 3 preparation and spinning of textiles plants.   In Tan Thoi Hao, 65% of total pollution load 
comes from 2 meat and meat products and 2 “other rubber products” factories, but 16 
plastic producers and 3 fish processing plants also contribute significantly. 
 
One of the top ten communes in HCMC does not align strictly to the concentration trend - Tan 
Thuan Dong.  In that commune, there is a more even spread of the pollution load among the 
140 plants although even here,10 plastic producers contribute 33 and 30% of the load to air and 
water with one factory making watches and clocks releasing 25% to water. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Box 6.2: Notes from the HCMC State of Environment Report 2005
Dong Nai River is polluted with oil from boats and sewage, while Sai Gon River pollution is 
increasing downstream. Inner city canals and suburban areas are seriously polluted.  A transfer of 
some problems has followed the moving of many production units to the outer suburbs where 
industrial zones and quarters have been established. Ground water has been decreasing in terms 
of both quantity and quality due to excessive exploitation. 
 
In 2004, 720-850 tons of industrial non hazardous and hazardous solid waste are produced each 
day.  The hazardous wastes are not classified and only 70% of industrial solid waste is collected.  
Land pollution occurs from oil and heavy metals (Cd, Cr, Cu, Ni, Pb and Zn). 
 
The 2005 HCMC SOER identified two priority problems facing the province –difficulties in 
implementing (i) Decision No. 64/2003/QĐ-TTg dealing with polluted enterprises and (ii) Decree 
67/NĐ-CP on waste water fees. Polluting enterprises are resisting moving out of the city without 
comprehensive government support and subsidies and appropriate alternative locations and 
workforce.  The system of fees is proving hard to put in place because staff lack the necessary 
skills, the systems to record and monitor payments, regulations on fee norms for each sector, and 
variability of conditions within sectors and over time. 



 

 

6.3.2 Hanoi 
 
Hanoi is located on flat plains crossed by numerous rivers flowing 
eastwards to the sea. The City has four main rivers passing through it – 
the To Lich, Lu, Set and Kim Nguu, and 29.7 km of open canals for 
drainage.  Hanoi also has 180 ponds, reservoirs and lakes, 19 of which 
are in the inner city with surface area of 651.4ha and capacity of 12.5 
millions m3.  This extensive surface water system is critical in regulation 
of the city water and waste discharge (Box 6.3). 
 
Administratively, the City includes 7 inner and 5 suburban districts with 
a land area of 921 km2.  During the last 5 years to 2005, the average annual growth of Ha Noi’s 
GDP was 10%.  In 2002, Ha Noi had 265 state owned industries and 15,880 non-state industrial 
enterprises (175 cooperatives, 37 private enterprises, 305 joint enterprises and 15,365 
individual business households).  In 2004, Hanoi had 2,754 registered manufacturing 
enterprises with close to 245,000 workers, the highest proportions involved in clothing 
manufacture (15.5%) and textiles (4.8%).  Four other industries stand out in the Hanoi economy 
in terms of employment and factories – these are fabricated metal products, plastics products, 
printing and footwear (Table 6.12). 
 
Table 6.12: Largest VSIC-4 manufacturing sectors in Hanoi58 

VSIC 4 Manufacturing sector No of 
workers 

%  No of 
firms 

% 

1533 Prepared animal feeds 1688 0.7 71 2.6 
1554 Soft drinks; production of mineral waters 829 0.3 61 2.2 
1711 Preparation and spinning of textile fibres; weaving of textiles 11807 4.8 29 1.1 
1810 Wearing apparel, except fur apparel 37840 15.5 176 6.4 
1920 Footwear 13595 5.6 24 0.9 
2029 Other products of wood; cork, straw and plaiting materials 2874 1.2 65 2.4 
2109 Other articles of paper and paperboard 3240 1.3 68 2.5 
2221 Printing 8280 3.4 231 8.4 
2222 Service activities related to printing 853 0.3 81 2.9 
2429 Other chemical products n.e.c. 4862 2.0 29 1.1 
2520 Plastics products 10217 4.2 171 6.2 
2693 Structural non-refractory clay and ceramic products 9885 4.0 29 1.1 
2811 Structural metal products 7108 2.9 79 2.9 
2899 Other fabricated metal products n.e.c. 9735 4.0 243 8.8 
3130 Insulated wire and cable 2650 1.1 30 1.1 
3520 Railway and tramway locomotives and rolling stock 879 0.4 2 0.1 
3591 Motorcycles 9418 3.9 41 1.5 
3610 Furniture 3475 1.4 114 4.1 

 Total of largest sectors 139235 57 1544 56.3 
 Total in Hanoi 244512 100 2754 100 

 
In addition to nine old industrial areas (established during the 1960’s and 70’s), Ha Noi has 
developed five new concentrated IZs and 13 medium and small IZs.  As of 2003, no industrial 
zone had an environmental management unit (Hanoi DONRE SOER 2003). 

                                                 
58 Contributing 2% or more to employment or number of firms in the province. 



 

 

 
Turning to the sectors with the highest estimated pollution loads, Basic Iron and Steel 
contributes most to the overall pollution load and particularly to water pollution (Table 6.13 and 
6.14).  Hanoi has 27 registered factories in this sector with 1% of the provincial work force.   
Other sectors stand out more prominently for air and land pollution.  Structural non-refractory 
clay and ceramic products is estimated as the most serious air polluter followed by plastic 
products.  The VSIC-4 category “Other chemical products” is of greatest concern for land 
pollution, again followed by the production of plastics (Table 6.14). 
 
Table 6.13: Main polluting manufacturing sectors in Hanoi 

VSIC-4 sectors contributing more than 5% to a pollutant to air, land and water59 
Air Land Water 

 Articles of concrete, cement 
and plaster 

 Basic iron and steel 
 Casting of non-ferrous metals 
 Cement, lime and plaster (30% 

of PM10) 
 Corrugated paper and 

paperboard, containers of 
paper and paperboard 

 Distilling, rectifying and 
blending of spirits; ethyl 
alcohol production 

 Footwear 
 Motorcycles 
 Other chemical products n.e.c. 
 Plastics products 
 Preparation and spinning of 

textile fibres; weaving of 
textiles 

 Structural non-refractory clay 
and ceramic products (47% of 
TSP) 

 Wearing apparel, except fur 
apparel 

 Basic chemicals, except 
fertilizers and nitrogen 
compounds 

 Basic iron and steel 
 Casting of non-ferrous metals 
 Fertilizers and nitrogen 

compounds 
 Other chemical products n.e.c. 
 Plastics products 
 Structural non-refractory clay 

and ceramic products 
 

 Basic chemicals, except 
fertilizers and nitrogen 
compounds 

 Basic iron and steel 
 Casting of iron and steel 
 Corrugated paper and 

paperboard, containers of 
paper and paperboard 

 Dairy products 
 Distilling, rectifying and 

blending of spirits; ethyl 
alcohol production  

 Fertilizers and nitrogen 
compounds 

 Motorcycles 
 Other chemical products 

n.e.c. 
 Pharmaceuticals, medicinal 

chemicals and botanical 
products 

 Plastics products 
 Railway and tramway 

locomotives and rolling stock 
 Veneer sheets; plywood, 

laminboard, particle board, 
other panels and boards 

 
Collectively, the chemicals industries are the most important group in Hanoi for all forms of 
pollution.  They include the categories of basic chemicals, other chemicals, fertilisers, 
pharmaceuticals as well as plastic products. 
 
Table 6.14: Ranking of sectors with highest estimated pollution loads in Hanoi 
Sector Air 

pollution 
load 

(tons/yr) 

Land 
pollution 

load 
(tons/yr) 

Water 
pollution 

load 
(tons/yr) 

Overall 
pollution 

load 
(tons/yr) 

1. Basic iron and steel 502.1 464.5 4224.7 1730.4 
2. Structural non-refractory clay and ceramic products 3435.0 147.4 1.3 1194.6 
3. Plastics products 2108.5 1061.9 156.2 1108.9 
4. Corrugated paper and paperboard, containers of paper and paperboard 1015.9 113.0 2013.7 1047.5 
5. Other chemical products n.e.c. 953.9 1570.3 495.3 1006.5 
6. Basic chemicals, except fertilizers and nitrogen compounds 373.7 796.7 244.0 471.5 

                                                 
59 More than 5% to any of the following pollution parameters within the provinces - Air: SO2, NO2, VOC, 

PM-10, TSP, metals, chemicals; Land: metals, chemicals; Water: BOD, TSS, metals, chemicals. 



 

 

7. Casting of non-ferrous metals 364.2 391.4 608.3 454.7 
8. Railway and tramway locomotives and rolling stock 153.7 102.9 1032.7 429.8 
9. Fertilizers and nitrogen compounds 306.9 651.2 295.8 418.0 
10. Cement, lime and plaster 999.8 1.2 12.9 337.9 

 
Box 6.3: Water pollution posing a serious health hazard to Ha Noi residents 
Untreated water discharged into rivers in the capital is posing a threat to the health of the residents of Ha Noi despite 
efforts to dredge silt and build solid embankments and control pollution to improve hygiene and the aesthetic 
environment of the city. The discoloured To Lich River often emits a foul odour from along its stone embankments, 
and although rubbish no longer clogs the river, its water is dark and murky. Efforts to clean up the river have not been 
extensive enough to help it recover its former vitality, and untreated wastewater still flows into the river in many 
places. 
 
The reasons behind the problem are varied, according to Nguyen Luong Ngoc at the Ha Noi Water Discharge 
Company. He says the current water discharge system is insufficient to meet demand, leading to accumulations of silt 
and rubbish in rivers and canals throughout the city. He says fully 95% of the capital’s wastewater is discharged 
directly into rivers without treatment.  An estimated 450,000 cu m of sewage and runoff spill untreated into the Lu, 
Set, To Lich and Kim Nguu rivers in Ha Noi each day, far beyond the capacity of the city’s wastewater treatment 
system, which serves little more than as a drainage system. 
 
A new water discharge system was built in the outlying district of Thanh Tri to begin to address the issue. However, 
the facility is only effectual with rainfall of less than 50mm per hour. Heavy downpours mean sewage at the facility 
once again go untreated.  Elsewhere in the city, discharge systems in older residential areas are overloaded, while 
many new areas have none at all. 
 
The wastewater contains a variety of pollutants, including organic matter and heavy metals. Statistics released by the 
Ha Noi Water Discharge Company in recent years reveal organic substances in the rivers are 12 – 59 times higher 
than normal levels, while levels of toxic substances are 1.5 – 9 times higher than local standards. The toxins have 
been linked to health problems among local residents, including chronic diarrhea, eye, skin and gynaecological 
diseases, and cancer. 
 
The first phase of a US$200 million water discharge project in Ha Noi is now being implemented, but the amount of 
money designated for dredging rivers and collecting rubbish is insufficient, says Ngoc. His company would only be 
able to dredge about 70,000 of the estimated 300,000 tonnes of accumulated silt and 400 tonnes of rubbish each 
year with the present funding. Meanwhile, the Kim Lien and Truc Bach wastewater plants, which went into operation 
last year, are only capable of treating 6,000 cu m water daily. 
 
With about 369 large factories, 15,880 production workshops, 1,000 large offices, 29 hospitals, and 10 industrial 
zones, very few of Ha Noi’s industrial or civic centres have invested in wastewater treatment facilities.  The city has a 
long way to go before it meets urban environmental standards. 
Source: Vietnam News - 06/03/2006 
 
 
Hanoi communes with highest pollution loads 
 
Among the top 10 communes within the province of Hanoi, the first four rank in the top quartile 
(red) across many of the air, land and water pollutants (Table 6.15).  Moving down the list this 
consistency begins to weaken confirming an earlier observation that pollution is highly skewed 
toward relatively few areas.  It is expected that even within these communes, pollution is 
concentrated within a small number of sectors. 
 
Table 6.15: Hanoi – ranking of top ten communes with highest estimated pollution loads 



 

 

Commune District N
o.

 o
f f

irm
s 

Em
pl

oy
m

en
t 

SO
2 

N
O

2 

VO
C

 

PM
-1

0 

TS
P 

M
et

al
s 

to
 a

ir 

M
et

al
st

o 
la

nd
 

M
et

al
st

o 
w

at
er

 

C
he

m
ic

al
s 

to
 a

ir 

C
he

m
ic

al
s 

to
 la

nd
 

C
he

m
ic

al
s 

to
 w

at
er

 

B
O

D
 

TS
S 

A
ir 

in
de

x 

La
nd

 in
de

x 

W
at

er
 in

de
x 

O
ve

ra
ll 

in
de

x 

Phuong Liet Thanh Xuan 37 4926 2 1 4 2 1 5 4 1 1 1 1 2 4 1 1 5 1 
Quang Tien Soc Son 15 3234 7 7 2 1 7 2 3 3 9 7 7 10 1 5 8 1 2 
Sai Dong Long Bien 27 15322 1 6 3 8 2 1 1 7 2 4 6 4 3 2 4 3 3 
Duc Giang Long Bien 33 5828 5 2 6 6 6 6 6 2 3 2 2 5 10 6 2 9 4 
Gia Thuy Long Bien 14 1639 10 10 10 3 9 4 5 8 10 10 10 9 2 10 9 2 5 
Pham Dinh Ho Hai Ba Trung 15 1824 6 3 1 10 10 10 10 10 8 9 8 1 5 3 10 4 6 
Minh Khai Hai Ba Trung 28 7743 3 9 5 7 5 3 2 9 5 8 9 8 6 4 7 7 7 
Van Dien Thanh Tri 23 2820 8 8 7 9 8 7 7 4 4 3 3 6 8 8 3 8 8 
Bach Khoa Hai Ba Trung 10 1187 4 4 9 5 3 9 9 5 7 6 4 3 7 7 6 6 9 
Lang Ha Dong Da 35 3113 9 5 8 4 4 8 8 6 6 5 5 7 9 9 5 10 10 

 
Taking two communes as examples, the top ranked commune of Phuong Liet has 37 firms 
where 2 sectors involved in the manufacture of other chemicals60 comprise over half of the 
communes manufacturing labor force (Table 6.16).  This scale factor is also reflected in 
pollution loads as well.  The two firms comprise over 81% of total air load, over 93% of 
emissions to land and over 50% of the water load.  Taken together across the three media, they 
constitute nearly 79% of all air, land and water pollution loads.  The only other sector which 
represents a significant share is the basic iron and steel sector where 37% of water pollution is 
sourced from this sector. 
 
Table 6.16: Estimated pollution loads in Phuong Liet Commune, Hanoi 

   Air pollution 
load (tons/yr.)

Land 
pollution 

load 
(tons/yr.)

Water 
pollution 

load 
(tons/yr.)

Overall 
pollution load 

(tons/yr.) 

VSIC4 Description 
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%
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Va
lu

e 

%
 

Other chemical products n.e.c. 2 2580 506.2 81.3% 833.3 93.3% 262.8 51.1% 534.1 78.9% 
Basic iron and steel 1 108 22.7 3.6% 21.0 2.3% 190.9 37.1% 78.2 11.6% 
Plastics products 3 132 27.2 4.4% 13.7 1.5% 2.0 0.4% 14.3 2.1% 
Corrugated paper and paperboard, 
containers of paper and paperboard 

1 24 10.2 1.6% 1.1 0.1% 20.2 3.9% 10.5 1.6% 

Other non-metallic mineral products n.e.c. 1 20 12.1 1.9% 0.8 0.1% 11.2 2.2% 8.1 1.2% 
All other sectors 29 2062 44.6 7.2% 23.6 2.6% 27.2 5.3% 31.8 4.7% 
 Total 37 4926 623.0   893.5   514.3   677.0   

 
Another commune which displays a similar pattern of pollution intensity is Duc – Giang, where 
the top sector of basic chemicals (with three firms), employs only 6% of the manufacturing 
                                                 
60 "Other chemical products n.e.c.” includes chemical preparations for photographic uses, materials used 

in the finishing of textiles and leather, powders and pastes used in soldering, brazing or welding,  
substances used to pickle metal and additives for cements. 



 

 

workforce but contributes a large share of total pollution releases (Table 6.17).  The sector 
represents 69% of total air load, 93% of all land loadings and 77% of all water loadings.  The 
only other sector with a significant contribution is the veneer sheets and plywood sector with 
18% of the water load. 
 
Table 6.17: Estimated pollution loads in Duc - Giang Commune, Hanoi 

   Air pollution 
load 

(tons/yr.)

Land 
pollution 

load 
(tons/yr.) 

Water 
pollution load 

(tons/yr.)

Overall 
pollution load 

(tons/yr.)

VSIC4 Description 
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Basic chemicals, except fertilizers and nitrogen 
compounds 

3 365 262.8 68.6% 560.3 92.6% 171.6 77.1% 331.6 82.2% 

Veneer sheets; plywood, laminboard, particle 
board, other panels and boards 

2 48 21.5 5.6% 2.3 0.4% 40.5 18.2% 21.4 5.3% 

Other textiles n.e.c. 1 350 21.4 5.6% 6.6 1.1% 0.5 0.2% 9.5 2.4% 
Plastics products 2 84 17.3 4.5% 8.7 1.4% 1.3 0.6% 9.1 2.3% 
Glass and glass products 1 237 19.4 5.1% 2.6 0.4% 0.5 0.2% 7.5 1.9% 
All other sectors 24 4744 40.6 10.6% 24.3 4.0% 8.3 3.7% 24.4 6.1% 
 Total 33 5828 383.1   604.9   222.7   403.6   

 
 

6.3.3 Hai Phuong 
 
Hai Phong is a coastal city, located in the east of Northern coastal 
area, 120 km from capital Ha Noi, with a total area of 152,318.49 ha 
(according to statistics of 2001), equal to 0.45% of the whole country.  
It borders with Quang Ninh in the north, Hai Duong in the west, Thai 
Binh in the south, and the Eastern Sea in the east.  It is in a strategic 
position for transportation to domestic and international networks via 
road network, railway, sea routes, inland waterways and air. 
 
Industry and manufacturing play a significant role in the provincial 
economy comprising 37% of total GDP, along with a diverse set of 
activities in services and agriculture.  Annual growth in the industrial 
sector averages 15-16% and this expansion has been internalized by increasing per capita 
annual income by 50% since 2000 to $950-1000 USD.  The goal of the province is to raise per 
capita income to $1500 USD/year by 2010.  The provincial strategy identifies several key 
sectors as the engine of growth.  For example, significant investments are intended in the 
shipbuilding, production of construction materials, metallurgy and engineering, garment and 
textile, footwear production, chemical, plastic industries and software industries.  The strategic 
plan also involves an increasing role for foreign direct investment and ownership.  The goal is to 
reach an average occupation rate of 50% land area in industrial and export processing zones; 
and to build more industrial parks for small and medium sized businesses. 
 
The manufaturing sector is home to over 124,000 jobs with half of the firms representing over 
two-thirds of the employment.  The remaining half of the manufacturing sector contains a large 



 

 

number of small-scale operations.  In terms of employment, the largest is footwear (41.2%) with 
over 51,000 employees across 35 firms (Table 6.18).  The sector is also one of the largest in 
terms of export value, generating 2,990 billion VND in 2005 (or nearly $200 million USD).  The 
second largest employer is in shipbuilding (8.7%), again, owing to its comparative geographical 
advantage on the coast.  There is also significant presence in the wearing apparel sector with 
nearly 10,000 employees among 48 firms. 
 
Table 6.18: Largest VSIC 4 manufacturing sectors in Hai Phong61  

VSIC 4 Manufacturing sector No of 
workers 

% No of 
firms 

% 

1512 Processing and preserving of fish and fish products 2879 2.3 15 2.2 
1730 Knitted and crocheted fabrics and articles 2802 2.2 2 0.3 
1810 Wearing apparel, except fur apparel 9993 8.0 48 7.0 
1920 Footwear 51545 41.2 35 5.1 
2221 Printing 325 0.3 18 2.6 
2520 Plastics products 2414 1.9 33 4.8 
2694 Cement, lime and plaster 3232 2.6 9 1.3 
2710 Basic iron and steel 1713 1.4 16 2.3 
2731 Casting of iron and steel 1698 1.4 24 3.5 
2732 Casting of non-ferrous metals 726 0.6 21 3.0 
2811 Structural metal products 1585 1.3 34 4.9 
2899 Other fabricated metal products n.e.c. 1334 1.1 36 5.2 
3190 Other electrical equipment n.e.c. 2041 1.6 2 0.3 
3511 Building and repairing of ships 10840 8.7 25 3.6 
3513 Repairing of ship, boats 585 0.5 20 2.9 
3591 Motorcycles 2536 2.0 9 1.3 
3610 Furniture 495 0.4 19 2.8 

 Total of largest sectors 96743 77.5 366 53.1 
 Total in Hai Phong 124992 100 689 100 

 
Two complementary sectors - basic chemicals and footwear - are major polluters across all 
three types of media, with footwear contributing 45% of the chemical load in Hai Phuong (Table 
6.19).  The three sectors of basic and casting of iron and steel and casting of non-ferrous metals 
rank among the top 10 most polluting sectors (Table 6.20).  As they serve the second largest 
sector in the economy - shipbuilding and repair services - their relative contribution to overall 
emissions is quite high.62  Cement, lime and plaster is the largest sector according to the Air and 
Overall Index of pollution with 87% of air emissions sourced to only 9 firms.  For Hai Phuong 
targeting this sector would bring substantial economies of scale in air pollution reduction. 
 
Table 6.19: Main polluting manufacturing sectors in Hai Phuong 

VSIC-4 sectors contributing more than 5% to a pollutant to air, land and water63 
Air Land Water 

 Basic chemicals, except 
fertilizers and nitrogen 
compounds 

 Basic chemicals, except fertilizers 
and nitrogen compounds 

 Basic iron and steel 

 Basic chemicals, except fertilizers 
and nitrogen compounds 

 Basic iron and steel 

                                                 
61 Contributing 2% or more to employment or number of firms in the province. 
62 One might ask why this pollution-intensity is not captured in the shipbuilding sector itself.  The reason is 

that the shipbuilding sector would only capture the use of metals products, not the manufacture of the 
metals, which is much more pollution-intensive. 

63 More than 5% to any of the following pollution parameters within the provinces - Air: SO2, NO2, VOC, 
PM-10, TSP, metals, chemicals; Land: metals, chemicals; Water: BOD, TSS, metals, chemicals. 



 

 

 Basic iron and steel 
 Casting of iron and steel 
 Casting of non-ferrous metals 
 Cement, lime and plaster 

(87% PM10) 
 Footwear (45% toxic 

chemicals) 
 Motorcycles 
 Plastics products 
 Processing and preserving of 

fish and fish products 
 

 Casting of iron and steel 
 Casting of non-ferrous metals 
 Footwear 
 Forging, pressing, stamping and 

roll-forming of metal; powder 
metallurgy 

 Plastics products 
 

 Casting of iron and steel 
 Casting of non-ferrous metals 
 Corrugated paper and paperboard, 

containers of paper and 
paperboard 

 Footwear 
 Pulp, paper and paperboard 

 

 
 
Table 6.20: Ranking of sectors with highest estimated pollution loads in Hai Phuong 
Sector Air 

pollution 
load 

(tons/yr.) 

Land 
pollution 

load 
(tons/yr.) 

Water 
pollution 

load 
(tons/yr.) 

Overall 
pollution 

load 
(tons/yr.) 

1. Cement, lime and plaster 15314.5 18.0 197.0 5176.5 
2. Casting of iron and steel 670.4 575.1 5984.5 2410.0 
3. Basic iron and steel 359.9 332.9 3028.0 1240.3 
4. Basic chemicals, except fertilizers and nitrogen compounds 781.9 1667.2 510.6 986.6 
5. Footwear 1462.0 540.8 613.1 872.0 
6. Processing and preserving of fish and fish products 1586.9 176.3 75.5 612.9 
7. Casting of non-ferrous metals 439.2 472.0 733.6 548.3 
8. Corrugated paper and paperboard, containers of paper and paperboard 432.6 48.1 857.5 446.1 
9. Plastics products 498.2 250.9 36.9 262.0 
10. Forging, pressing, stamping and roll-forming of metal; powder metallurgy 120.4 121.8 527.3 256.5 

 
 
Hai Phuong communes with highest pollution loads 
 
Among Hai Phuong’s top 10 polluting communes in terms of load, Ha Ly has only four firms but 
ranks highest among nearly all air pollutants, earning it top rank overall (Table 6.21).  These 
firms are pollution-intensive.  98% of the emissions to air are coming from the cement, lime 
and plaster sector.  However, the dominance of that sector stops there.  For the land index it 
comrpises only 6.9% and for water only 9.2%.  The absolute level of air emissions are so high 
that it outweighs the impacts on land and water, thus placing the sector in the top spot overall.  
The converse is true for the casting of iron and steel - it contributes 70% and 89% of land and 
water releases respectively.  Although these significant shares place the sector second overall, 
it is well below the cement, lime and plaster sector in total pollution loads. 
 
Table 6.21: Hai Phuong – ranking of top ten communes with highest estimated pollution 
loads 
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Ha Ly Hong Bang 13 5601 1 1 5 1 1 3 4 5 5 5 5 6 4 1 5 4 1 
Minh Duc Thuy Nguyen 4 2693 2 2 2 2 2 5 3 1 1 1 1 1 7 2 1 6 2 



 

 

Quan Toan Hong Bang 10 2756 6 6 4 6 7 1 2 2 3 3 3 4 1 7 3 1 3 
My Dong Thuy Nguyen 22 658 7 8 6 8 8 2 1 3 6 4 6 5 2 8 2 2 4 
Lai Xuan Thuy Nguyen 3 420 3 3 9 3 3 9 9 10 10 10 9 10 9 3 10 9 5 
May Chai Ngo Quyen 35 10272 4 5 1 5 4 6 6 6 2 2 2 2 6 4 4 7 6 
Hoang Van Thu Hong Bang 6 687 9 9 7 9 9 4 5 4 7 6 7 7 3 9 6 3 7 
Le Loi Ngo Quyen 4 352 5 4 10 4 5 10 10 9 9 9 10 9 10 5 9 10 8 
Le Thien An Hai 4 401 10 10 8 10 10 7 7 7 8 8 8 8 5 10 8 5 9 
Vinh Niem Le Chan 21 2794 8 7 3 7 6 8 8 8 4 7 4 3 8 6 7 8 10 

 
 
Table 6.22: Estimated pollution loads in Ha Ly Commune, Hai Phuong 

   Air pollution 
load (tons/yr.)

Land pollution 
load (tons/yr.)

Water 
pollution load 

(tons/yr.) 

Overall 
pollution load 

(tons/yr.) 

VSIC4 Description 

N
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Cement, lime and plaster 1 1913 9064.6 98.0% 10.6 6.9% 116.6 9.2% 3063.9 86.1% 
Casting of iron and steel 1 320 126.3 1.4% 108.4 70.0% 1127.8 88.8% 454.2 12.8% 
Building and repairing of ships 4 2821 37.5 0.4% 29.1 18.8% 17.8 1.4% 28.1 0.8% 
Footwear 1 358 10.2 0.1% 3.8 2.4% 4.3 0.3% 6.1 0.2% 
Forging, pressing, stamping and 
roll-forming of metal; powder 
metallurgy 1 3 0.8 0.0% 0.8 0.5% 3.4 0.3% 1.7 0.0% 

All other sectors 5 186 10.4 0.1% 2.2 1.4% 0.6 0.0% 4.4 0.1% 
 Total 13 5601 9249.7   154.9   1270.5   3558.3   

 
 

6.3.4 Binh Duong 
 
Binh Duong province is located in the southeast of Vietnam in the 
Southern Economic Focal Region and is crossed by the Saigon, Dong 
Nai and Be rivers.  The Province was divided from Song Be province 
in 1997.  Binh Duong is bounded by Binh Phuoc to the North, Ho Chi 
Minh City to the South, Tay Ninh and Ho Chi Minh City to the West 
and Dong Nai Province to the East.  Its total area is 269,522ha.  The 
average growth rate of GDP over the period 2001-2005 was 13-14%, 
nearly double that of the whole country.  In the first half of 2004, the 
province had the second highest levels of foreign investment in 
Vietnam. Industry and construction were the fastest growing sectors 
up 29-30%, whereas agriculture and forestry was 5.5-6%, and 
services 12-13%.  The provinces goal is to continue moving towards 
an economic structure reliant on industry and less on agriculture.  As 
of 2005, GDP composition was 62% for industry, 28% for services and 
11% agriculture and forestry. 
 



 

 

There are seven Industrial Zones (IZ) in the south of the province with a total area of 1,500ha.  
The main focus of economic effort has been on the promotion of large-scale industries in the IZs 
with a year-2010 goal of 13 additional parks. 
 
Major sectors in the province include: food processing, mechanical, chemicals, garments, 
shoes, leathers and export industries.  Traditional cottage industries also exist in pottery, 
construction materials, handicraft, fine arts and lacquerwares with the hopes of being able to 
promote these industries both domestically and in overseas markets. 
 
According to the 2004 GSO survey, the employment structure of the manufacturing sector 
reveals a diverse set of activities.  Sectors that top the list in terms of employment include 
footwear (24% of total employment), furniture (17%) and wearing apparel (13%) (Table 6.23).  
The largest sectors in terms of number of firms also coincide with the largest employment 
shares.  For example, the furniture sector has 164 firms or nearly 12% of all firms in the 
province.  One exception to this rule is the non-structural non-refractory ceramic ware sector 
with 139 firms and employing only 4.5% of workers.  This is a reflection of the small cottage 
handicraft and ceramic industries in the North. 
 
Table 6.23: Largest VSIC 4 manufacturing sectors in Binh Duong 64 
VSIC 
4 

Manufacturing sector No of 
workers 

% No of 
firms 

% 

1549 Other food products n.e.c. 6345 2.0 30 2.1 
1810 Wearing apparel, except fur apparel 42197 13.0 80 5.7 
1912 Luggage, handbags, saddlery and harness 10322 3.2 15 1.1 
1920 Footwear 78361 24.1 50 3.5 
2029 Other products of wood; cork, straw and plaiting 

materials 
11300 3.5 83 5.9 

2102 Corrugated paper and paperboard, containers of paper 
and paperboard 

3536 1.1 38 2.7 

2422 Paints, varnishes and similar coatings, printing ink and 
mastics 

1604 0.5 33 2.3 

2520 Plastics products 8886 2.7 67 4.7 
2691 Non-structural non-refractory ceramic ware 14747 4.5 139 9.8 
2693 Structural non-refractory clay and ceramic products 6131 1.9 85 6.0 
2899 Other fabricated metal products n.e.c. 4132 1.3 45 3.2 
3610 Furniture 54028 16.6 164 11.6 
3699 Other manufacturing n.e.c. 3741 1.2 31 2.2 
 Total of largest sectors 245330 75.6 860 60.8 
 Total in Binh Duong 325238 100 1414 100 

 
From a pollution perspective several of these employment trends are reflected in pollution 
priorities.  In Table 6.24, the footwear sector appears as a major contributor across all three 
receiving media.  The furniture sector is also significant for air and land pollution loads as are 
ceramic products in general.  In terms of overall pollution load, the plastics products and 
treatment and coating of metal/ mechanical engineering sectors span all media.  
Mechanical engineering was identified as a major sector in the province, and is a highly 
pollution-intensive sector. 
 
Ranking top sectors in the province according to overall air, land and water indices, the 
corrugated paper and paperboard sector, with only 38 firms, is the top sector owing to its 

                                                 
64 Contributing 2% or more to employment or number of firms in the province. 



 

 

large contribution to air and water releases (Table 6.25).  Likewise a familiar top sector pattern 
emerges for the footwear, plastic products and furniture sectors.  Clearly, priorities directed 
towards these sectors would be of significant benefit in terms of pollution reduction.  Authorities 
would also have to be mindful that these are some of the largest employers in the province. 
 
Table 6.24: Main polluting manufacturing sectors in Binh Duong 

VSIC-4 sectors contributing more than 5% to a pollutant to air, land and water65 
Air Land Water 

 Basic iron and steel 
 Basic precious and non-ferrous 

metals 
 Cement, lime and plaster 
 Corrugated paper and 

paperboard, containers of paper 
and paperboard 

 Processing and preserving of fish 
and fish products 

 Footwear 
 Furniture 
 Plastics products 
 Pulp, paper and paperboard 
 Refractory ceramic products 
 Structural non-refractory clay and 

ceramic products 
 Treatment and coating of metals; 

general mechanical engineering 
 Veneer sheets; plywood, 

laminboard, particle board, other 
panels and boards 

 Wearing apparel, except fur 
apparel 

 

 Basic iron and steel 
 Basic precious and non-ferrous 

metals 
 Footwear 
 Forging, pressing, stamping and 

roll-forming of metal; powder 
metallurgy 

 Furniture 
 Non-structural non-refractory 

ceramic ware 
 Other chemical products n.e.c. 
 Plastics products 
 Treatment and coating of 

metals; general mechanical 
engineering 

 

 Corrugated paper and 
paperboard, containers of 
paper and paperboard 

 Basic iron and steel 
 Dairy products 
 Fertilizers and nitrogen 

compounds 
 Footwear 
 Forging, pressing, 

stamping and roll-forming 
of metal; powder 
metallurgy 

 Other chemical products 
n.e.c. 

 Plastics products 
 Pulp, paper and 

paperboard 
 Treatment and coating of 

metals; general 
mechanical engineering 

 Veneer sheets; plywood, 
laminboard, particle board, 
other panels and boards 

 
 
 
Table 6.25: Ranking of sectors with highest estimated pollution loads in Binh Dung 

VSIC 4 Description Air pollution 
load (tons/yr.) 

Land pollution 
load (tons/yr.) 

Water pollution 
load (tons/yr.) 

Overall 
pollution load 

(tons/yr.) 
 Corrugated paper and paperboard, 

containers of paper and paperboard 1501.1 167.0 2975.6 1547.9 

 Veneer sheets; plywood, 
laminboard, particle board, other 
panels and boards 

1426.6 150.9 2691.0 1422.8 

 Footwear 2222.6 822.1 932.1 1325.6 
 Basic iron and steel 384.2 355.5 3233.0 1324.2 
 Plastics products 1833.8 923.6 135.8 964.4 
 Structural non-refractory clay and 

ceramic products 2130.5 91.4 0.8 740.9 

 Treatment and coating of metals; 
general mechanical engineering 283.9 285.9 1329.3 633.0 

 Furniture 1358.9 409.5 116.0 628.1 
 Pulp, paper and paperboard 512.7 67.7 1002.7 527.7 
 Forging, pressing, stamping and roll-

forming of metal; powder metallurgy 176.0 178.0 770.5 374.8 

 
 

                                                 
65 More than 5% to any of the following pollution parameters within the provinces - Air: SO2, NO2, VOC, 

PM-10, TSP, metals, chemicals; Land: metals, chemicals; Water: BOD, TSS, metals, chemicals. 



 

 

Binh Duong communes with the highest pollution load 
 
From the commune perspective, Table 6.26 shows that Di An is ranked as the top polluter 
across air pollutants, but even more so across metals and chemicals.  Bing Hoa is a close 
second with slightly lower ranking in the release of metals.  These two communes represent the 
highest shares of employment as well, making them particularly dynamic. 
 
Table 6.26: Binh Duong – ranking of top ten communes with highest estimated pollution 
loads 
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Di An Thuan An 160 62455 2 3 2 1 2 1 1 1 2 1 3 3 1 2 1 1 1 
Binh Hoa Thuan An 205 56643 1 1 1 2 1 2 2 2 1 2 1 1 2 1 2 2 2 
Thuan Giao Thuan An 153 24576 3 2 3 6 3 6 5 3 3 3 2 2 4 3 3 3 3 
Tan Dong Hiep Thuan An 72 16712 5 5 6 5 5 3 3 4 6 6 7 6 3 5 5 4 4 
An Phu Thuan An 82 21861 4 4 4 4 4 8 8 5 4 4 4 4 7 4 6 6 5 
Binh Chuan Thuan An 94 20495 6 6 5 8 6 4 4 6 5 5 6 8 6 6 4 7 6 
Tan Dinh Ben Cat 21 7713 10 10 9 9 10 5 6 7 9 8 9 9 5 10 8 5 7 
An Binh Tan Uyen 32 13001 8 8 7 7 8 7 9 8 7 7 8 5 8 7 7 8 8 
Phu Hoa Thu Dau Mot 29 3695 9 7 10 10 7 10 10 9 10 9 5 7 9 9 10 9 9 
An Thanh Thuan An 15 9059 7 9 8 3 9 9 7 10 8 10 10 10 10 8 9 10 10 

 
Disaggregating Di An to the level of sector activity, Table 6.27 reveals that pollution is not 
necessarily found in a few sectors.  In Di An, even though the basic iron and steel sector is 
ranked highest in terms of everall load, its relative contribution for air is only 4.6%, 8.6% for land 
and nearly 30% for water.  Thus the high water loadings are what make this sector  first in the 
ranking.  In fact, the overall water index appears to drive many of the results for the top polluting 
communes.  Each ranges from 6-30% of total provincial load, whereas much smaller shares are 
found for air and land (with most of the pollution load residing in the “All other sectors” 
category). 
 
Table 6.27: Estimated pollution loads in Di An Commune, Binh Duong 

   Air pollution 
load (tons/yr.)

Land pollution 
load (tons/yr.)

Water pollution 
load (tons/yr.)

Overall 
pollution load 

(tons/yr.) 

VSIC4 Description 

N
o.
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%
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%
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%
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Basic iron and steel 2 655 137.6 4.6% 127.3 8.6% 1157.8 29.9% 474.2 17.1% 
Railway and tramway locomotives 
and rolling stock 1 657 114.9 3.9% 76.9 5.2% 771.9 19.9% 321.2 11.6% 

Forging, pressing, stamping and 
roll-forming of metal; powder 
metallurgy 

1 499 129.5 4.3% 131.0 8.8% 567.1 14.6% 275.9 9.9% 

Treatment and coating of metals; 
general mechanical engineering 7 540 112.4 3.8% 113.2 7.6% 526.2 13.6% 250.6 9.0% 



 

 

Basic precious and non-ferrous 
metals 1 662 161.4 5.4% 159.0 10.7% 225.6 5.8% 182.0 6.5% 

All other sectors 148 59442 2325.0 78.0% 877.5 59.1% 628.9 16.2% 1277.1 45.9% 
 Total 160 62455 2980.8   1484.9   3877.5   2781.1   

 
 

6.3.5 Dong Nai 
 
Dong Nai province is bordered by Binh Phuoc to the north, Lam 
Dong and Bình Thuan to the east, Ba Rịa Vung Tau to the south, 
Bình Duong, and HCMC to the west.  Donng Nai is an industrial 
province which has experienced heavy investment from foreign 
interests in the shipping, food products and manufacturing 
industries. 
 
Dong Nai is rapidly modernizing, and because of proximity to HCMC 
as well as a relatively well-developed infrastructure, commerce has 
thrived in the province.  Farm-produce processing, electricity, 
electronics, mechanics, textiles and garments, footwear, 
construction material, woodwork and handicraft production 
industries are booming. 
 
Under the five-year plan (2006-2010), Dong Nai will focus on continued growth from the industry 
and construction sector and from the service sector while reducing agriculture’s share of GDP to 
about 5%. Accordingly, industry and construction is maintaining a 57% share with services in 
the range of 38%.   
 
In 2005, Dong Nai’s industry had a production value of over VND 42,476 billion, up 21% over 
2004 and 5.6% above target growth.  Industrial growth has been much higher than the national 
average as well as higher than the growth of other cities and provinces such as Ho Chi Minh, 
Ha Noi, Hai Phong and Ba Ria-Vung Tau.  This increase was primarily a result of an increase in 
revenues from central state-owned enterprises (SOEs) of 11.2%, the local state-owned 
enterprises of 15.7%, the non-State enterprises of 23.9%, and foreign-invested companies of 
23.5%.  This growth is also reflected in a number of sectors highlighted as key to the overall 
development strategy of Dong Nai. 
 
From the 2004 GSO data, manufacturing employment is diversified across a great number of 
sectors, particularly in the footwear sector with the largest total employment figures (33%) and 
wearing apparel with11% (Table 6.28).  Sectors such as the manufacture of electric motors, 
generators and transformers and furniture also significantly contribute to the economy, and 
were identified as areas of focused growth in the future planning periods. 
 
Table 6.28: Largest VSIC 4 manufacturing sectors in Dong Nai 66 

VSIC-4 Manufacturing sector No of 
workers 

% No of 
firms 

% 

1533 Prepared animal feeds 6223 2.4 20 2.4 
1549 Other food products n.e.c. 6380 2.4 11 1.3 
1554 Soft drinks; production of mineral waters 673 0.3 22 2.6 

                                                 
66 Contributing 2% or more to employment or number of firms in the province. 



 

 

1711 Preparation and spinning of textile fibres; weaving of 
textiles 

10430 4.0 15 1.8 

1810 Wearing apparel, except fur apparel 27588 10.5 41 4.9 
1920 Footwear 87787 33.4 24 2.9 
2010 Sawmilling and planing of wood 1684 0.6 23 2.8 
2021 Veneer sheets; plywood, laminboard, particle board, 

other panels and boards 
3133 1.2 18 2.2 

2029 Other products of wood; cork, straw and plaiting 
materials 

4229 1.6 40 4.8 

2519 Other rubber products 3253 1.2 18 2.2 
2520 Plastics products 4687 1.8 24 2.9 
2692 Refractory ceramic products 2090 0.8 19 2.3 
2693 Structural non-refractory clay and ceramic products 7706 2.9 88 10.5 
2811 Structural metal products 2938 1.1 59 7.1 
2899 Other fabricated metal products n.e.c. 1075 0.4 22 2.6 
3110 Electric motors, generators and transformers 11458 4.4 7 0.8 
3430 Parts and accessories for motor vehicles and their 

engines 
7806 3.0 32 3.8 

3610 Furniture 15654 6.0 73 8.7 
3699 Other manufacturing n.e.c. 5061 1.9 20 2.4 

 Total of largest sectors 209855 79.9 576 69 
 Total in Dong Nai 263027 100 835 100 

 
On the pollution side, in Table 6.29, there are two sectors that are of primary concern as they 
are consistently listed as having more than 5% of the total provincial load – the footwear and 
forging, pressing, stamping and roll-forming of metal; powder metallurgy sectors.  
Combining this information with that in Table 6.30 on total loads, indeed the footwear sector is 
the highest in terms of overall pollution.  However, this is due to its very high load to land, rather 
than air or water.  In fact, it is ranked 3rd for air pollution and 4th for water pollution.  It would be 
important to investigate the set of chemicals and metals that are driving this observation.  
Forging, pressing, stamping and roll-forming of metal; powder metallurgy is the other 
sector that crossed all three media in terms of its relative contribution.  It is ranked 6th among all 
sectors and this result is mostly driven by the water pollution load (ranked 3rd). 
 
The third ranked vegetable and animal oils and fats sector is the top polluter in terms of air 
emissions and veneer sheets; plywood, laminboard, particle board, other panels and 
boards is dominant in water pollution. 
 
Table 6.29: Main polluting manufacturing sectors in Dong Nai 

VSIC-4 sectors contributing more than 5% to a pollutant to air, land and water67 
Air Land Water 

 Basic iron and steel 
 Basic precious and non-ferrous 

metals 
 Cement, lime and plaster 
 Corrugated paper and 

paperboard, containers of paper 
and paperboard 

 Footwear 
 Forging, pressing, stamping and 

roll-forming of metal; powder 

 Basic chemicals, except 
fertilizers and nitrogen 
compounds 

 Casting of non-ferrous metals 
 Fertilizers and nitrogen 

compounds 
 Footwear 
 Forging, pressing, stamping 

and roll-forming of metal; 
powder metallurgy 

 Basic chemicals, except fertilizers 
and nitrogen compounds 

 Basic iron and steel 
 Corrugated paper and 

paperboard, containers of paper 
and paperboard 

 Fertilizers and nitrogen 
compounds 

 Forging, pressing, stamping and 
roll-forming of metal; powder 

                                                 
67 More than 5% to any of the following pollution parameters within the provinces - Air: SO2, NO2, VOC, 

PM-10, TSP, metals, chemicals; Land: metals, chemicals; Water: BOD, TSS, metals, chemicals. 



 

 

metallurgy 
 Furniture 
 Plastics products 
 Processing and preserving of fish 

and fish products 
 Pulp, paper and paperboard 
 Refractory ceramic products 
 Structural non-refractory clay and 

ceramic products 
 Treatment and coating of metals; 

general mechanical engineering 
 Veneer sheets; plywood, 

laminboard, particle board, other 
panels and boards 

 Wearing apparel, except fur 
apparel 

 Vegetable and animal oils and 
fats 

 Other rubber products 
 Structural non-refractory clay 

and ceramic products 
 Tanning and dressing of leather 

 

metallurgy 
 Footwear 
 Other chemical products n.e.c. 
 Plastics products 
 Preparation and spinning of textile 

fibres; weaving of textiles 
 Sugar 
 Veneer sheets; plywood, 

laminboard, particle board, other 
panels and boards 

 

 
Table 6.30: Ranking of sectors with highest estimated pollution loads in Dong Nai 

VSIC 4 Description Air pollution 
load (tons/yr.) 

Land pollution 
load (tons/yr.) 

Water pollution 
load (tons/yr.) 

Overall pollution 
load (tons/yr.) 

1.  Footwear 2490.0 921.0 1044.2 1485.1 
2.  Veneer sheets; plywood, laminboard, 
particle board, other panels and boards 1400.7 148.1 2642.1 1397.0 

3.  Vegetable and animal oils and fats 2810.5 305.8 67.5 1061.3 
4.  Structural non-refractory clay and 
ceramic products 2677.8 114.9 1.0 931.2 

5.  Corrugated paper and paperboard, 
containers of paper and paperboard 793.9 88.3 1573.6 818.6 

6.  Forging, pressing, stamping and roll-
forming of metal; powder metallurgy 323.7 327.3 1417.2 689.4 

7.  Plastics products 967.3 487.1 71.6 508.7 
8.  Other rubber products 578.6 272.5 56.9 302.7 
9.  Processing and preserving of fish and 
fish products 678.0 75.3 32.3 261.9 

10.  Other manufacturing n.e.c. 645.8 89.5 10.6 248.6 

 
 
Dong Nai communes with the highest pollution load 
 
Within the province of Dong Nai, pollution tends to be concentrated among a small number of 
communes – in particular An Binh and Long Binh (Table 6.31).  An Binh is ranked first overall 
and with respect to air and 2nd with respect to land and water.  What this implies is that air 
emissions in An Binh are so much greater than in Long Binh that it outweighs its second-place 
ranking for land and water.  Looking to the left of the air, land and water indices in Table 6.31, 
An Binh ranks highest among the variety of air pollutants but less than first among chemicals 
and metals.  In contrast, Long Binh is first among chemicals and metals, which place it second 
overall. 
 
Table 6.31: Dong Nai – ranking of top ten communes with highest estimated pollution 
loads 
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An Binh Bien Hoa 74 24720 1 1 2 1 1 2 2 2 5 2 2 1 2 1 2 2 1 
Long Binh Bien Hoa 119 45950 2 2 1 3 2 1 1 1 1 1 1 2 1 2 1 1 2 
Phuoc Thien Nhon Trach 45 26527 3 3 4 2 3 4 4 5 4 5 5 7 8 3 5 8 3 
Long Binh Tan Bien Hoa 36 31064 4 5 3 5 5 3 3 3 2 3 4 4 4 4 3 4 4 
Hoa An Bien Hoa 19 23222 8 4 6 4 4 5 5 6 3 7 10 6 9 5 6 9 5 
Phuoc Thai Long Thanh 17 5514 6 6 8 6 6 8 6 4 9 4 3 10 5 6 4 5 6 
Thong Nhat Bien Hoa 5 2645 5 8 10 10 10 10 10 10 10 10 6 3 3 10 10 3 7 
Thanh Phu Vinh Cuu 10 12190 9 10 9 8 8 7 9 7 8 8 7 5 6 9 8 6 8 
Ho Nai 3 Thong Nhat 59 13423 7 7 5 9 9 9 7 8 7 6 8 8 10 7 7 10 9 
Bac Son Thong Nhat 21 16308 10 9 7 7 7 6 8 9 6 9 9 9 7 8 9 7 10 

 
Looking at the sectors that contribute to An Binh’s pollution loads, Table 6.32 shows that air and 
land emissions are largely from the vegetable and animal oils and fats sector and water 
emissions from the veneer sheets and plywood sector.  The casting of non-ferrous metals 
also produces 16% of the total amount of chemicals and metals going to land.  Another paper 
products sector – corrugated paper and paperboard, containers of paper and paperboard – 
is revealed as a large contributor to water pollution loads. 
 
 
Table 6.32: Estimated pollution loads in An Binh Commune, Dong Nai 

   Air pollution 
load (tons/yr.)

Land pollution 
load (tons/yr.)

Water pollution 
load (tons/yr.)

Overall 
pollution load 

(tons/yr.) 

VSIC4 Description 
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Vegetable and animal oils and fats 2 2538 2790.7 55.9% 303.6 33.1% 67.1 3.1% 1053.8 39.0% 
Veneer sheets; plywood, 
laminboard, particle board, other 
panels and boards 

3 1094 489.1 9.8% 51.7 5.6% 922.6 42.0% 487.8 18.1% 

Corrugated paper and paperboard, 
containers of paper and paperboard 2 783 332.4 6.7% 37.0 4.0% 658.9 30.0% 342.8 12.7% 

Casting of non-ferrous metals 3 227 137.3 2.8% 147.6 16.1% 229.4 10.4% 171.4 6.3% 
Structural non-refractory clay and 
ceramic products 1 1288 447.6 9.0% 19.2 2.1% 0.2 0.0% 155.6 5.8% 

All other sectors 63 18790 794.0 15.9% 357.2 39.0% 320.5 14.6% 490.6 18.2% 
 Total 74 24720 4991.1 1 916.3   2198.6   2702.0   

 
 

6.4 Regional analysis of pollution 
 



 

 

In this section an alternative perspective is taken which has relevance for government 
authorities interested in an area-based approach beyond that of the province level.  The 
targeted and rapid economic growth and investment in the three Economic Focal Regions is 
translating into growing pollution problems for the EFRs requiring special management attention 
and collaboration from adjoing provinces. 68  It is therefore worthwhile summarizing the IPPS 
results from this perspective. 
 
The results are organized as follows.  For each of the three Economic Focal Regions, estimated 
air, land and water pollution loads are ranked in order of priority with firm and employment 
figures for a select number of key polluting sectors.  Finally, in Section 6.4.4 the three Economic 
Regions are compared with the top provinces and sectors that constitute the largest shares to 
air, land and water. 
 

6.4.1 Northern Economic Focal Region 
 
Air pollution 
 
Hai Duong and Hai Phong contribute the largest share of SO2, NO2, PM-10 and TSP emissions 
in the NEFR.  Ha Noi has 46.7% of all VOC emissions and Ha Noi and Hai Phong together 
account for 72.5% of chemicals and for 68.6% of metals released to the atmosphere in this 
region (Figures 1 to 7 in Annex 6.2). 
 
Figures 8 to14 in Annex 6.2 detail the contribution by industrial sectors in the NEFR.  Except for 
VOC, the cement, lime and plaster sector is the single largest contributor of air pollution with 
66.2% of SO2, 46.9% of NO2, 56.0% of TSP, and 86.6% of PM-10. No other industrial sector 
comes close to contributing as much of those 4 pollutants in the NEFR.  Yet, the sector has 
only 39 of the 5,163 firms in the region (Table 6.33). 
 
Table 6.33: Provincial distribution of the ‘cement, lime and plaster’ sector in the NEFR 
Province Number of 

firms 
Number of
employees

Bac Ninh 2 30
Ha Noi 4 211
Ha Tay 3 1,215
Hai Duong 18 3,458
Hai Phong 9 3,232
Hung Yen 2 28
Quang Ninh 1 1,952
Vin Phuc 0 0
 
Various sub-sectors contribute to VOC emissions in the NEFR - Motorcycles (19.7%), plastic 
products (11.6%), and footwear (8.4%). A large number of additional sub-sectors release 
smaller shares of VOC emissions.  The footwear sub-sector accounts for 19.6% of all releases 
of chemicals to the atmosphere, and the plastics sector for 14.3%.  Basic iron and steel, casting 

                                                 
68 Northern provinces include: Ha Noi, Quang Ninh, Vinh Phuc, Bac Ninh, Ha Tay, Hai Duong, Hai Phong 

and Hung Yen; Central provinces include: Thua Thien Hue, Da Nang, Quang Nam, Quang Ngai and 
Binh Dinh; Southern provinces include: Binh Phuoc, Tay Ninh, Binh Duong, Dong Nai, Ba Ria Vung 
Tau, Ho Chi Minh city and Long An. 



 

 

of non-ferrous metals, and casting of iron and steel together account for 40% of all releases of 
metals to the atmosphere.  These sectors have 167 enterprises in the NEFR. 
 
Ha Noi and Hai Phong are the largest contributors of air pollutants in the region.  Table 6.34 
presents all industrial sectors who cumulatively contribute at least 50% of the releases of each 
individual pollutant.  Shaded sectors are those whose shares are not in the top 50% group.  In 
Hai Phong the cement, lime and plaster sector contributes more than 50% of SO2 (66.9%), NO2 
(63.2%), PM-10 (87.2%) and TSP (67.3%).  The GSO 2004 Census reports nine enterprises in 
this sector located in the Province, employing 3,232 people.  The footwear sector is the largest 
contributor of VOC (26.1%) and chemicals (45.2%). The casting of iron and steel sector 
accounts for 25.0% of all metal releases to air in the province. 
 
In Ha Noi, the structural non-refractory clay and ceramic products is the most significant 
contributor of NO2 (33.6%), PM-10 (26.3%) and TSP (47.2%), while plastics products 
contributes 21.4% of chemical releases to the air. 
 
Table 6.34: Sector contribution to air pollutants for selected provinces in NEFR 
 
 
Water pollution 
 
Ha Noi and Hai Phong contribute most BOD (63.3%), TSS (68.3%), metal (73.6%), and 
chemical (73.6%) releases to water in the NEFR (Figures 1 to 4 in Annex 6.5).  Ha Noi alone 
has 41.2% of BOD, 43.9% of metals and 47.3% of all emissions from manufacturing in the 
region. 
 
In terms of contribution by industrial sectors in the NEFR (Figures 5 to 8 in Annex 6.5), the basic 
chemicals sector accounts for 27.6% of chemical and 17.6% of metal releases despite having 
fewer than 0.5% of all industrial firms and employment (20 enterprises and 2,163 labor) in 
the NEFR.  Basic iron and steel is also a large contributor of metals (13.6%), but is especially 
significant for TSS releases (29.6%). The casting of iron and steel sector accounts for an 
additional 19.6% of TSS emissions.  Those two sectors have fewer than 160 of the 5,163 
enterprises in the region.  Together corrugated paper and paperboard and the pulp, paper and 
paperboard sectors contribute 41.8% of BOD from 165 enterprises (Table 6.35). 
 
Table 6.35: Number of firms in the ‘corrugated paper and paperboard’ and the ‘pulp, 
paper, and paperboard’ sectors in the NEFR 
 
Province Corrugated paper 

and paperboard 
Pulp, paper

and paperboard
Bac Ninh 64 5
Ha Noi 12 41
Ha Tay 2 6
Hai Duong 1 3
Hai Phong 8 13
Hung Yen 1 5
Quang Ninh 1 2
Vin Phuc 0 1
 
Within Ha Noi and Hai Phong, the corrugated paper and paperboard sector is the largest 
contributor of BOD (Table 6.36).  In Ha Noi, TSS comes mostly from the basic iron and steel 



 

 

sector (33.6%), while in Hai Phong the largest contributor of TSS is the casting of iron and steel 
(44.2%).  With 8 enterprises in Hai Phong, the basic chemicals, except fertilizers and nitrogen 
compounds sector produces 54.7% of all chemicals releases to water. 
 

Table 6.36: Sector contribution to water pollutants for selected provinces in NEFR 
 
Land pollution 
 
Ha Noi and Hai Phong contribute the largest share of chemicals (74.7%) and metals (68.9%) 
released to land in the NEFR (Figures 1 to 4 in Annex 6.6).  Ha Noi alone accounts for 46.9% of 
chemical releases to land and the basic iron and steel and casting of iron and steel sectors 
account for 34.4% of metal releases.  The basic chemicals except fertilizer and nitrogen 
compounds sector is the single largest contributor of chemicals releases to land (21.3%) from 
only 20 enterprises. 
 
 

6.4.2 Central Economic Focal Region  
 
Air pollution 
 
Thua Thien Hue and Da Nang contribute the largest share of SO2, NO2, PM-10 and TSP in the 
CEFR.  Binh Dinh is also a significant contributor of VOC (Figures 1 to 7 in Annex 6.3).  Binh 
Dinh and Da Nang together account for 77.0% of chemicals released to the atmosphere and Da 
Nang alone contributes 53.7% of all metal releases to air in the region. 
 
In terms of contribution by industrial sectors in the CEFR (Figures 8 to 14 in Annex 6.3), the 
cement, lime and plaster sector is the single largest contributor of air pollution releases (except 
for VOC) - 51.9% of SO2, 40.1% of NO2, 37.6% of TSP, and 69.4% of PM-10.  The sector has 
only 7 of the 894 firms in the region (Table 6.37). 
 
Table 6.37: Provincial distribution of the ‘cement, lime and plaster’ sector in the CEFR 
Province Number of 

firms 
Number of
employees

Binh Dinh 1 228
Da Nang 3 501
Quang Nam 0 0
Quang Ngai 1 287
Thua Thien Hue 2 1,807
 
Most VOC emissions in the CEFR come from two sub-sectors - furniture (22.2%), and 
processing and preserving of fish and fish products (24.3%).  A large number of other sub-
sectors contribute smaller shares of VOC emissions.  The furniture sub-sector accounts for 
28.4% of chemical releases and basic iron and steel for 27.2% of metal releases to the 
atmosphere. 
 
Within Da Nang (Table 6.38) the cement, lime and plaster sector, with only 3 enterprises, and 
the processing and preserving of fish and fish products sector, with 14 enterprises, together 
release 68.2% of SO2, 49.6% of NO2, 77.8% of TSP and 91.6% of PM-10. 
 



 

 

Table 6.38: Sector contribution to air pollutants for selected provinces in CEFR 
 
 
Water pollution 
 
Da Nang and Binh Dinh contribute most water pollutants in the CEFR (Figures 9 to 12 in Annex 
6.5) - 59% of BOD, 68.3% of TSS, 63% of chemicals and 70.3% of metals.  Da Nang alone 
accounts for 54.4% of all emissions of TSS.  
 
In terms of contribution by industrial sectors in the CEFR, (Figures 13 to 16 in Annex 6.5), the 
fertilizer and nitrogen compounds sector accounts for 26.1% and 21.7% of chemical and metal 
releases, respectively.  The corrugated paper and paperboard sector releases 31.8% of BOD 
and the basic iron and steel sector contributes 33.4% of TSS in the region.  Those three sectors 
together have only 53 enterprises of the total in the CEFR (Table 6.39). 
 
Table 6.39: Number of firms in selected sectors in the CEFR 
 
Province Fertilizers and

nitrogen compounds
Corrugated paper

and paperboard
Basic iron 
and steel 

Binh Dinh 2 6 0 
Da Nang 2 13 18 
Quang Nam 1 1 2 
Quang Ngai 2 1 1 
Thua Thien Hue 0 4 0 
 
 
Land pollution 
 
Da Nang accounts for 42.6% and 51.7% of all releases of chemicals and metals to land in the 
CEFR (Figures 5 to 8 in Annex 6.6) with Binh Dinh contributing an additional 24.8% of chemical 
and 14.6% of metal releases in the region. 
 
The fertilizer and nitrogen compounds sector accounts for 23% of chemical releases and the 
processing and preserving of fish and fish products sector an additional 20.0% to this load.  
Once again the basic iron and steel sector dominates in releases of metals (24.1%) in this 
region. 
 
 

6.4.3 Southern Economic Focal Region 
 
Air pollution 
 
Ho Chi Minh City contributes more than 50% of each air pollutant in the SEFR (Figures 1 to 7 in 
Annex 6.4).  Binh Dung and Dong Nai fall well behind with the next most significant polluting 
loads. 
 
The SEFR differs from the other two EFRs in having no single sector dominant for any given air 
pollutant (with the exception of PM-10) - explained by the large variety of firms from all industrial 
sectors operating in the region (Figures 8 to 14 in Annex 6.4).  The single largest sources of 



 

 

SO2 are the cement, lime and plaster sector and the processing and preserving of fish and fish 
products sector with 20.6% and 17.0% of emissions, respectively.  The cement, lime and plaster 
sector also contributes 42.1% of PM-10 with the processing and preserving of fish and fish 
products sector adding 26.2% of this pollutant.  Together these two sectors release 43.1% of 
TSP emissions.  The footwear sector contributes to 30.1% of all chemicals and 21.0% of all 
metals released to the atmosphere in the region. The plastic products sector is also a significant 
contributor of chemicals (15.9%), while the basic iron and steel sector contributes to 11.7% of 
metals released to the air. 
 
Within Ho Chi Minh City (Table 6.40), cement, lime and plaster is the largest source of SO2, 
NO2, PM-10 and TSP.  There are 12 enterprises in this sector located in province.  The plastics 
products sector releases 20.7% of all VOC emissions in HCMC from 478 enterprises with a total 
of 35,045 employees.  These enterprises are on average relatively small with an average of 73 
employees.  Footwear releases 18.6% of all metals and 27.2% of all chemicals to the air.  This 
sector has 130 enterprises in HCMC, employing a total of 175,000 employees (ie on average 
1,346 employees per plant). 
 

Table 6.40: Sector contribution to air pollutants for selected provinces in SEFR 
 
Water pollution 
 
Ho Chi Minh City contributes more than 50% of each water pollutant in the SEFR, including 
59.1% of chemicals and 56.8% of metals.  Binh Dung and Dong Nai are the next most 
significant polluting sources in the region (Figures 17 to 20 in Annex 6.5). 
 
In terms of contribution by industrial sectors, the SEFR differs from the other two EFRs with no 
single sector dominating water pollution – a similar situation as was found earlier with respect to 
air pollution (Figures 21 to 24 in Annex 6.5).  Collectively, the fertilizer and nitrogen compounds, 
basic chemicals, except fertilizer and nitrogen compound, plastics products, and corrugated 
paper and paperboard sectors contribute 55.1% of all chemical releases in the SEFR. 
 
The release of metals is spread through numerous industrial sectors but corrugated paper and 
paperboard, dairy products, veneer sheets and footwear sectors together release 68.3% of BOD 
releases in the region.  The basic iron and steel sector is the most significant contributor to TSS 
releases (22.8%) as it is at national level and in the other EFRs. 
 
In HCMC (Table 6.41) dairy products is the most significant contributor to BOD (28.1%) from 
only 16 enterprises each with 335 employees on average.  As is the often the case, basic iron 
and steel is the largest contributor of TSS (26.6%). 
 

Table 6.41: Sector contribution to water pollutants for selected provinces in SEFR 
 
Land pollution 
 
Ho Chi Minh City contributes 57.2% of chemical and 52.5% of metal releases to land in the 
SEFR.  Binh Dung and Dong Nai together contribute an additional 31.5% of chemicals and 
38.5% of all metals (Figures 9 to 12 in Annex 6.6). These three provinces thus account for 
almost all releases of these forms of pollution in the SEFR. 
 
Fertilizer and nitrogen compounds, basic chemicals, except fertilizer and nitrogen compounds, 
plastics products, and footwear represent 45.6% of chemical releases to land, while footwear 



 

 

and basic iron and steel contribute to 13.3% and 11.7%, respectively of metal releases to land 
in the region. 
 
For land pollution, unlike the situation for air and water, situations are not found at the provincial 
level where one or two sectors account for more than 50% of the chemical or metal releases 
(Table 6.42).  In Ha Noi and HCMC, for example, it takes the top six most significant 
contributors to metal releases to land to reach 50% of total releases. This may prove to be 
important from a pollution control point of view since it implies that such releases of metals to 
land could not be significantly controlled and reduced by focusing pollution control effort on just 
one or two sectors. 
 

Table 6.42: Sector contribution to land pollutants for selected provinces in EFRs 
 

6.4.4 Summary across EFRs 
 
A few key conclusions emerge from the analysis of pollution in the EFRs.  As summarized in 
Tables 6.43 to 6.45, most of the industrial pollution in Vietnam is concentrated geographically in 
a limited number of provinces: Ho Chi Minh City, Binh Duong, Dong Nai, Ha Noi, and Hai 
Phuong.  These are represented by the unshaded areas in the tables.  Likewise, most of the 
industrial pollution across the EFRs is released by a small number of industrial sectors that can 
be readily identified, such as the cement, lime and plaster, fish products, plastics and footwear 
for air, corrugated paperboard, basic iron and steel and fertilzers for water, and basic iron and 
steel, casting of non-ferrous metals and fertilizers for land. 
 

Table 6.43: Provinces and sectors with largest share of release of air pollutants 
 

Table 6.44: Provinces and sectors with largest share of release of water pollutants 
 

Table 6.45: Provinces and sectors with largest share of release of land pollutants 
 

6.5 Conclusions 
 
This Chapter has outlined the pollution profile from a national, regional, provincial and commune 
level of analysis.  The purpose of taking this geographical perspective, was to show that 
priorities can also be made according to the various spatial boundaries.  Priorities can be set 
within these geographic units, identifying major sectors and pollutants that should be the focus 
of actions taken in the future.  Broadly speaking at the national level HCMC, Ha Noi, Binh 
Duong, Hai Phuong and Dong Nai represent the top 5 provinces according to the National 
Pollution Index constructed from air, land and water emissions profiles.  Within each of the 
provinces, a few communes were at the heart of pollution-intensity.  Pollution within the top 
communes also revealed a relative concentration of air, land and water pollution load in a small 
number of sectors.69 

                                                 
69 One interesting direction for future research will be to conduct a similar analysis at the river basin level.  

As this study has covered the pollutant, sector and administrative boundary unit of analysis, another 
avenue to pursue would be from the perspective of the affected natural systems and communities – one 
example being the river basin approach where industry co-locating nearby riverine and aquatic systems 



 

 

 
Table 6.5 at the beginning of the chapter, summarizes the top ten provinces according to the 
overall pollution indices used throughout this report.  It also identifies the top ten communes 
where pollution is most acute.  They carry a significant proportion of the provincial pollution load.  
This skewness is also found in the sector results for each province.  Quite often one or two 
sectors can be responsible for greater than 50% of the total load in a commune. 
 
These results show that regulation and control can be focused on a relative small number of 
sectors within a small number of communes.  Likewise, one may also focus on a sub-set of 
pollutants that are most responsible for the indexed load.  As described below in the summary 
for Part B, these priority pollutants can be readily identified using the methods in this report. 
 
 

                                                                                                                                                          
would create pressure on water resources, the environment and health.  This would complement the 
results found in this report and would add another informative layer in the prioritization methodology. 



 

 

Part B Conclusions 
 
Chapter 3 began with an outline of how the IPPS methodology helps in identifying priority 
pollutants, sectors and geographical areas for pollution regulation and control.  IPPS is a flexible 
tool that uses information on a sector’s pollution intensity and the relative scale of the 
manufacturing enterprise to yield estimates of pollution load.  This study was fortunate to gain 
access to a comprehensive database on enterprise activity for the year 2004 from the General 
Statistical Office in Ha Noi.  The database featured sector-coded employment and economic 
information summarized from the commune to the provincial level.  Using this database, 
pollution profiles were derived for every sector in the economy, and then aggregated to provide 
interesting viewpoints – the commune, provincial, Economic Focal Region, and national levels 
of analysis. 
 
Chapter 4 reported the findings from the pollutant point of view.  A scoring system was adopted 
to rank pollutants based on their estimated load, as well as their relative hazard.  Pollutants 
scoring high on either or both need to be given a higher priority for management.  SO2 and PM10 
are clear priorities from their significant share of overall load, but from a hazard ranking 
perspective PM10 and TSP may be considered a slightly higher priority than SO2 owing to recent 
evidence linking the impacts of particulate pollution on mortality and morbidity outcomes.  
Although small shares were encountered for chemical and metal load to air, their hazard ranking 
dictated a much higher priority – particularly for aluminum oxide, ammonia, formaldehyde and 
toluene. 
 
Likewise with BOD and TSS, their relative loads represented the largest shares to overall water 
pollution, however highly toxic chemicals and metals were found to be of a higher priority 
including: ammonia, chlorine, chromium and formaldehyde.  Pollution to land had high load and 
relatively high toxicity factors for the chemicals: ammonia and aluminum oxides and the metals 
chromium, asbestos and lead. 
 
In Chapter 5 it was found that the cement, lime and plaster sector is a priority sector for many of 
the conventional air pollutants such as NO2, SO2, TSP and PM10.  The significant presence of 
this sector throughout Vietnam (along with its current growth prospects), make this one of the 
top sectors for pollution control action.  The emissions of chemicals and metals to air were 
found to be largest in the footwear, metals and plastics products industries. 
 
Emissions of BOD were found to be largest in paper products industry and TSS in the iron and 
steel industry.  The fertilizers and nitrogenous compounds sector was found to be the number 
one sector for chemicals and metals to water, and chemicals to land.  Basic chemicals and the 
iron and steel sectors ranked a close second.  Basic- and casting of iron and steel were 
significant contributors to metal pollution to land. 
 
Out of 130 odd sectors in VSIC 4 categories, there are clear and distinct patterns of recurring 
priority sectors.  Following the results from the initial analysis of pollutants and sectors, an 
additional exercise was performed with specific chemical and metals intensities, ranking them 
according to their relative toxic hazard (using LD50 and LC50 values).  The analysis found 
several trends in toxic pollution: 
 
 Plants associated with highly toxic materials to air are in the VSIC-4 ceramics, cement, metal 

fabrication, electrical equipment and “other manufacturing” sectors. 



 

 

 Highly toxic pollutants to land are found in the food processing, textile, and fertilizer sectors. 
 Water pollution from industry generally is dominated by substances that are highly hazardous 

to human and aquatic life.  Plants releasing the highest toxic loads are in the fertilizer, 
pesticide, paper and paperboard, plastics and leather sectors. 

 
Again, there is some overlap between priorities based on load versus by relative hazard.  This 
intersection would suggest a short-list of sectors for priority action.  From the toxic pollutants 
perspective the conclusions imply the following broad recommendations: 
 
The formulation of sector-based toxic reduction strategies by:  
 

(i) defining priority “toxic” substances which must be phased out of all industrial processes; 
(ii) categorize all industrial chemical substances for their potential for exposure to worker 

and the public, or for their inherent toxicity and persistence or bio-accumulation; 
(iii) promote environmental agreements between provinces which share polluted natural 

areas targeting the elimination of specific toxic pollutants. 
 
Finally Chapter 6 summarized the IPPS results according to alternative geographical units of 
analysis – national, regional, provincial and commune. Table 6.5 contains the top ten provinces 
with the highest air, land and water loads according to the National Pollution Index described in 
Chapter 5.  The priorities indicate a short-list of districts and communes where to focus using an 
area-based approach to pollution regulation.  The trends indicate that there are relatively few 
sectors even within a small number of communes that could potentially be targeted to achieve 
dramatic pollution reduction goals. 
 
Combining many of the major results from the three chapters, Table 6.5.1 presents pollutants 
according to their evaluation criteria of load and hazard ranking, the top sectors attributable to 
that load and the top province where those sectors are concentrated.  The sectors listed entail a 
significant share of each pollutant as do the provinces in which they are located.  Management 
priorities that focus on this set of pollutants, sectors and areas would serve to limit the pollution 
situation to a great extent. 
 
Part B has aided in the identification of pollutants, sectors and geographical areas of priority 
interest.  It is now necessary to place all of these results into the context of institutions, 
regulations and policy.  By doing so a better understanding is gained of how one may begin to 
think about the creation of incentives for shifting economic behavior and how that might 
influence outcomes in regards to pollution reduction.  Part B identified the ‘what’, the “who” and 
the ‘where’ of pollution from manufacturing industry.  It is the role of Parts C and D to introduce 
the ‘how’ in terms of a management response. 
 
 



 

 

Table 6.5.1: Summary of evaluation criteria per pollutant, top sector and province 

Pollutant Load 
(tons/year) 

 
% 

Ordered 
load rank 

 
Hazard 

rank Sectors 

Percent 
of national 

total 

Provinces Percent 
of national 

total 
AIR         

NO2 655,899 18.52 4 3 - cement, lime and plaster 
- structural non-refractory clay and ceramic products 
- processing and preserving of fish and fish products 

44 
13 
9 

HCMC 
Hai Duong 
Ha Noi 

13 
5 
5 

SO2 1,117,757 31.56 1 3 - cement, lime and plaster 
- processing and preserving of fish and fish products 

55 
15 

HCMC 
Thai Nguyen 
Hai Duong 

13 
6 
6 

VOC 267,706 7.56 5 3 - processing and preserving of fish and fish products 
- plastics products 
- footwear 

17 
11 
10 

HCMC 
Binh Duong 
Ha Noi 

26 
10 
9 

TSP 673,842 19.02 3 2 - cement, lime and plaster 
- processing and preserving of fish and fish products 

44 
26 

HCMC 
Hai Duong 

12 
5 

PM10 682,494 19.27 2 2 - cement, lime and plaster 
- processing and preserving of fish and fish products 

75 
16 

HCMC 
Hai Duong 

10 
8 

Chemicals to air 143,569 4.05 6 1 - footwear 
- plastics products 
- fertilizer and nitrogenous compounds 
- furniture 

22 
13 
7 
6 

HCMC 
Binh Duong 

30 
12 

Metals to air 960 0.03 7 1 - basic iron and steel 
- casting of non-ferrous metals 
- footwear 

19 
11 
11 

HCMC 
Thai Nguyen 

22 
14 

WATER         
BOD5 85,402 11.86 2 3 - corrugated paper and paperboard 

- pulp, paper, and paperboard 
- dairy products 
- processing and preserving of fish and fish products 

19 
15 
10 
7 

HCMC 
Binh Duong 
Dong Nai 

26 
12 
8 

TSS 618,240 85.88 1 3 - basic iron and steel industry 
- corrugated paper and paperboard 

32 
9 

HCMC 
Thai Nguyen 

20 
15 

Chemicals to water 16,018 2.23 3 1 - fertilizer and nitrogenous compounds 
- basic chemicals, except fertilizers 
- corrugated paper and paperboard 

23 
14 
9 

HCMC 24 

Metals to water 199 0.03 4 1 - fertilizer and nitrogenous compounds 
- basic iron and steel 
- basic chemicals, except fertilizers 

17 
14 
11 

HCMC 
Ha Noi 

25 
11 

LAND         
Chemicals to land 152,438 86.48 1 1 - fertilizer and nitrogenous compounds 

- processing and preserving of fish and fish products 
19 
11 

HCMC 
Ha Noi 

25 
9 

Metals to land 23,833 13.52 2 1 - basic iron and steel 
- casting of iron and steel 

17 
15 

HCMC 
Thai Nguyen 

20 
16 

Hazard ranking indexed as: 1 = high priority, 2 = medium priority, 3 = low priority. 
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Part C: Institutional and Policy Analysis 
 
Industrial pollution management (IPM) systems tend to evolve through a number of well 
defined stages which see the relationships and roles between a government’s environmental 
regulator, its industry managers and the industry owners, change dramatically (Box C.1). 
Governments have usually begun the IPM journey by establishing pollution control 
authorities and by taking an “end of pipe” approach to capture and clean up pollution 
problems in existing industry.  Heavy regulation and actions to expose and punish polluters 
are common.  Then environmental impact assessment applied against a backdrop of desired 
ambient environmental quality and point source pollution discharge standards attempts to 
build pollution management into future development.  The point source focus is consolidated 
by increasingly comprehensive legal frameworks. 
 
As the IPM system matures, the environmental regulator begins to devolve management 
responsibilities to line ministries, the polluting industries themselves and to local authorities.  
The government tends to move progressively up pipe to support industry in implementing 
preventative measures and to take product life cycle approaches in which pollution is 
effectively managed by industry at all stages of production.  That shift is supported by a 
framework of economic incentives which supplement regulations and market influences on 
environmental performance. 
 
Industry managers within government are helped to shoulder environmental functions and to 
improve behaviour in the sectors they regulate.  As working relationships are built and 
sharing of responsibilities takes place, the focus of the environmental agency steadily 
expands to take in broader integrated planning, strategic environmental assessment and 
ambient environmental standards. 
 
Box C.1: Common stages in evolution of industry pollution management 

 
 
In a fully evolved industrial pollution management system, the pollution control authority is 
primarily concerned with monitoring environmental quality and industry performance and 
involved in occasional legal actions against polluting entities that cannot or will not comply 
with environmental protection legislation.  Industry self regulates, governmental sector 
managers promote good practices, and the government environmental managers become 
more concerned with strategic planning and assessment.  Few countries have reached that 
stage of maturity in their IPM systems.  It is an ideal rather than a certain destination, 
especially in countries like Vietnam where so many existing and new businesses are 

1. Central pollution control authority capacity building and legal frameworks. Pollution control 
the focus and environmental quality the main concern - “end of pipe” approach and heavy 
regulation of private enterprise  

2. Building of working relationships between pollution control authority and government 
sector industry managers (i.e with the key shapers of development) 

3. Building environment capacity in government sector industry managers – sharing of 
environmental oversight and control of private sector performance 

4. Decentralisation of environmental oversight functions to local government and building 
local capacity in pollution regulation. 

5. Economic incentives become more important tool to promote pollution management 
6. Building environment capacity in private sector and promotion of enterprise self  

regulation  
7. Central environment agency shifts emphasis to integrated environmental planning, 

strategic environmental assessment and interventions and that sustain economic growth 
and environmental quality.  

8. Industries self regulate through associations and individual companies driven by market 
demand for them to comply with or exceed environmental protection standards. 
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marginal and have difficulty paying for environmental innovations.  They are confronted with 
intensifying competition at home and abroad.  The large government owned enterprises in 
particular are under pressure to maintain employment and to prove profitability.  Closure or 
investments in environmental protection infrastructure are not popular options for many 
heavily polluting enterprises.  
 
Vietnam has learned from international IPM experience and progressed rapidly through 
several stages at once.   In the mid 1990’s, pollution control measures targeted specific 
plants to begin clean up of existing industries.  For the first time, national pollution standards 
were applied through EIA of new development projects.  Since then, a process of 
decentralisation and building of sectoral capacity in environmental management has moved 
forward together, while the central environment authorities are still setting in place the basic 
elements for systems of pollution prevention and control.   In under ten years, Vietnam has 
leapt over or passed quickly through developmental stages in IPM institutions and policy 
reform which took other countries many more years to attain.  Inevitably the pace and scale 
of change has left capacities behind and gaps in the system.   
 
The evolution of IPM in Vietnam has been complicated by  
 
 government being both regulator and owner of industry most often through the same 

set of ministries;  
 the large number of ministries involved as both industry regulators and owners 
 the overriding emphasis on development and economic growth in the mandates of 

industry line ministries  
 rapid decentralization to 64 provinces which lack funding, expertise and incentives for 

rigorous application of IPM, and  
 the rapidly changing and uncertain regulatory framework to manage and promote 

private enterprise. 
 
Part C sets out to describe the role of government in Vietnam as environmental and industry 
manager and to analyse the evolving relationships between these two functions and of the 
responsibilities, and capacities of the agencies concerned.  It deals with the policy and 
institutional arrangements in relevant sectors, the achievements and remaining challenges in 
advancing the objectives of IPM, and sets out directions for change and innovation.  Chapter 
7 focuses on the experience of MONRE and its DONRE’s as the main pollution control 
agencies.  Chapter 8 gives special attention to public investment in IPM, and Chapters 9 and 
10 deal with the five main ministries set up to manage various components of Vietnam’s 
manufacturing sector.   
 
Table C.1 is a useful point of departure for the discussion in Part C.  It shows the top 26 
manufacturing sectors according to the pollution ranking index described in Chapter 5.  It 
also shows the ministry which has lead responsibility for managing and regulating each 
polluting sector.  The ministries concerned are MOI, MOC, MARD, and MOFI.  Two other 
ministries with key functions in planning and management of polluting industries are MPI and 
MOT.  Each of these agencies are the focus of institutional and policy analysis in Part C with 
special attention given to their pollution management obligations and responsibilities. 
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Table C.1: Top polluting industry sectors and responsible ministries 
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  Air Land Water     
1. D1512 Processing and preserving of fish 

and fish products 
X X X D151 D15 Government. Decree 10/2006/QD-TTg, 11 January 2006, on  

Fishery Development Master Plan to 2010 and vision to 
2020  

MOFi 

2. D1520 Dairy products   X D152 D15 Decision of MOI, 22/2005/QD-BCN, 26 Apr. 2005 on 
Approving Vietnam Milk Industry to 2010, and vision to 2020 

MOI 

3. D1531 Grain mill products X   D153 D15  MARD 
4. D1533 Prepared animal feeds X   D153 D15  MARD 
5. D1711 Preparation and spinning of textile 

fibres; weaving of textiles 
X   D171 D17 Government. Decree 161/1998/QD-TTg, 4 Sep. 1998, on 

Strategy for garment- textile development to 2010  
MOI 

6. D1810 Wearing apparel, except fur 
apparel 

X x  D181 D18  MOI 

7. D1920 Footwear X X  D192 D19  MOI 
8. D2021 Veneer sheets; plywood, 

laminboard, particle board, other 
panels and boards 

X  X D202 D20  MOI 

9. D2101 Pulp, paper and paperboard   X D210 D21 Decree  on 4 Sept. 1998 of Prime Minister on Approving 
Paper Industry Master  Development Planning to 2010  

MOI 

10. D2102 Corrugated paper and paperboard, 
containers of paper and 
paperboard 

  x D210 D21  MOI 

11. D2411 Basic chemicals, except fertilizers 
and nitrogen compounds 

 X X D241 D24 Decree  207/2005/QD-TTg, 18 Aug. 2005, Prime Minister, on 
approving Vietnam Chemical Strategy to 2010, vision to 
2020  

MOI 

12. D2412 Fertilizers and nitrogen compounds x X X D241 D24  MOI 
13. D2519 Other rubber products X   D251 D25  MARD 
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14. D2520 Plastics products X X X D252 D25  MOI 
15. D2693 Structural non-refractory clay and 

ceramic products 
X   D269 D26 Decree 115/2001/QD-TTg, 1 Aug. 2001, on approving 

development planning for construction materials industry to 
2010 

MOC 

16. D2694 Cement, lime and plaster X   D269 D26 Prime Minister, Decree 108/2005/QD-TTg, 16 May 2005, on 
Cement Industry Development Plan to 2010   

MOC 

17. D2695 Articles of concrete, cement and 
plaster 

X   D269 D26  MOI 

18. D2710 Basic iron and steel X X X D271 D27 Decree  134/2001/QD-TTg, 10 Sept. 2001on approving 
Steel Industry Master development Planning to 2010 

MOI 

19. D2731 Casting of iron and steel   X D273 D27  MOI 
20. D2732 Casting of non-ferrous metals X X  D273 D27  MOI 
21. D2891 Forging, pressing, stamping and 

roll-forming of metal; powder 
metallurgy 

X X  D289 D28  MOI 

22. D2899 Other fabricated metal products 
n.e.c. 

X X  D289 D28  MOI 

23. D3190 Other electrical equipment n.e.c. X   D319 D31  MOI 
24. D3591 Motorcycles X   D359 D35 Decision 177/2004/QD-TTg, 5 Oct. 2004, Prime Minister, on 

approving car industry development to 2010, vision to 2020  
MOI 

25. D3610 Furniture X   D361 D36  MARD 
26. D3699 Other manufacturing n.e.c. X x  D369 D36 Decision of MOI, 23/2005/QD-BCN, 5 May 2005 on Industry 

Development to 2010 for Rural Industralization  
MOI 
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7 Pollution Management – the role of MONRE and the 
DONREs 

7.1 A period of major policy innovation and change 
 
MONRE is the Government’s central pollution control organization and the main regulatory 
body for maintaining environmental quality nation wide.  It is a young ministry formed in 2003 
through the amalgamation of units from other parts of government, each with their own 
structures and ways of working.  Some departments come from established government 
organisations that have operated for many decades and seen many changes.  Others, such 
as the environment units, are more recent innovations of governance.  Inevitably, when 
bringing together existing structures and staffing at a time of rapid change some things may 
not fit so well, there will be overlap, and gaps will become evident.   A continuing process of 
adjustment is needed so that policies, institutional arrangements and management can be 
shaped to better meet MONRE’s environmental protection mandate. A review process is 
especially important when a ministry is young, flexible and learning day by day how to work 
most effectively.  MONRE’s leaders anticipate and are driving on-going changes and 
innovation within the Ministry and its decentralised components. 
 
MONRE and the DONREs are now facing a period of expansion and deepening of 
environmental management responsibilities on a scale never before experienced in Vietnam.  
A wave of new policies, laws and regulations is sweeping through the system creating new 
and far reaching demands on staff, working relationships and structures.  Every new 
environmental policy at national level needs to be expressed in practical terms in a myriad of 
ways affecting the operations of MONRE, the main line ministries and local level.   
 
For example, the Prime Minister’s 2005 Decision 34 and attached plan is a comprehensive 
listing of all the actions required in response to the Politburo’s Resolution 41 on 
environmental protection.70  It is an impressive, sophisticated and demanding policy 
statement.  Its implementation took a leap forward with the fully amended Environment 
Protection Law 2005 introducing extensive new approaches and responsibilities.  The 
Government Implementation Decree for the Law will begin to elucidate those additional 
elements and lead to reviews, revisions and additions to regulations and technical guidelines 
affecting all arms of government.  Other MONRE laws relating to water resources, mining 
and land and their implementation arrangements extend the fields and responsibilities for 
environmental management and pollution control, in some cases introducing potential 
duplication in systems which require clarification.71   
 
With every new policy, adjustments are needed down through the pyramid of institutional 
structures, procedures and arrangements. 
 

7.2 History of environmental institutional reform  
 

                                                 
70 Government Decision No. 34/2005/QD-TTg of February 22, 2005 promulgating the Government’s 
action program for implementation of the Politburo’s Resolution No. 41/NQ-TW of November 15, 2004 
on environmental protection in the period of accelerated national industrialization and modernization 
71 The Minerals Law 2005, the Land Law 2004 and the Water Resources Law 1998 and its various 
implementation Decrees such as Government Decree on Regulation on Licensing of Water 
Resources Exploitation, Extraction and Utilisation and Waste Water Discharge in Water Sources, Ref. 
No.: 149/2004/ND-CP 
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Before discussing MONRE’s role as pollution regulator, it is valuable to look back briefly at 
the evolution of environmental institutional arrangements in Vietnam (Table 7.1). 
 
Table 7.1: Key steps in development of environmental institutions in Vietnam 
1970’s 
 

State Committee for Science and Technology with Department of baseline survey and 
studies 

1983 
 

Ministry of Science and Technology with Department of environmental baseline survey 
and studies 

1984 
 

MOST Department of Natural Resources and Environment (in English) – 12 staff 

1985 
 

DNRE Five year national research program for environmental studies (20 projects) 

1990 
 

National Sustainable Development Conference - Proposal to establish MONRE 

1993 
 

Proposal to establish a Ministry of Environment and national environment council 
submitted to government 

1994 
 

MOSTE and National Environment Protection Agency (NEPA) established 

1995-8 DOSTEs established at provincial level 
2002 
 

MONRE established (NEPA divided into three organizations within MONRE) 
 

2003-5 
 

64 DONREs established - 90% with environment divisions 
 

2003-5 
 

333 District NRE divisions established, and 10,000 communal NRE staff 

 
The evolution began during the mid 1980’s with institutional reforms and the launching of a 
five year national research program on environmental studies.  1993/4 saw the creation of 
the Ministry of Science, Technology and Environment (MOSTE) and its National 
Environment Protection Agency.  In the decade which followed significant innovation in 
environment policy and management systems took place with an expanding provincial 
network of DOSTEs.  In those years, the basic framework for pollution control, EIA and 
national monitoring and reporting were set in place.  However, the policy, legislative and 
institutional expansion and innovation moved well beyond the capacities of staff, budgets 
and structures to manage effectively, especially at local level.  The pace and scale of 
institutional change brought with it stresses and many capacity needs became evident. 
 

7.3 The establishment of MONRE 
 
The initial proposal for establishing MONRE was put to a national conference on sustainable 
development in Vietnam in 1990.  At that time three main reasons were debated for drawing 
together various functions of existing organisations into one Ministry: 
 
1. The need for a single agency to manage and coordinate the nation’s first comprehensive 

and integrated environment and development strategy 
2. To separate (i) the state management and regulatory functions relating to natural 

resources from (ii) activities for their development and exploitation. This has been a key 
principle of the Governments Public Administration Reform (PAR)72 – ie that a 
government agency can’t regulate its own use of the environment and natural resources.  
The separation of functions is an especially important principle while the state retains 
public service responsibilities such as water and energy supply or retains ownership in 
various industrial sectors. 

                                                 
72 On September 17th, 2003, Decision No. 136/2001/QD-TTg approved the PAR Master Programme 
for the 2001-2010 period. 
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3. To bring land, natural resources and environment management functions under one roof 
to promote integration so that natural resource use (including land, minerals, water and 
air) and environmental quality are managed according to one consistent system of 
allocation, safeguards and conditions.   

 
MONRE was established73 by incorporating (i) the former General Department of Land 
Administration, (ii) the former General Department of Hydro and Meteorology, (iii) the 
National Environment Agency of Vietnam under the former Ministry of Science, Technology 
and Environment, (iv) the Vietnam Department of Geology and Minerals and the Institute of 
Geology and Minerals (both transferred from Ministry of Industry) and (v) the section of water 
resources management previously attached to the former Department of Water Resources 
and Dyke Works Management under the Ministry of Agriculture and Rural Development. 
 
The functions, tasks, powers and organisational structure of MONRE were then defined in 
the Governmental Decree No. 91/2002/ND-CP, of 11 November 2002.  The Decree also 
specified the institutions that will make up the Ministry as shown in Figure 1.  The 
environment functions fall under a Vice Minister and three bodies – the Vietnam 
Environmental Protection Agency, Department of Environment and the Department of 
Environmental Impact Assessment and Appraisal.   
 
The establishment of provincial Departments of Natural Resources and Environment 
(DONREs) commenced shortly after on 2 April 2003 through Decision No. 45/2003/QD-TTg 
of the Prime Minister.74  MONRE and its DONREs are expected to integrate land, 
environment and water issues in their planning and delivery of services to the general public. 
 

7.4 MONRE mandate and structure  
Under Decree 91, MONRE has state management functions for land, water and mineral 
resources, the environment, hydrometeorology, and surveying and mapping throughout the 
country.  Within those fields, in summary its overall mandate is to: 
 
 submit draft laws and ordinances and other legal documents; 
 submit strategies, develop management plans, and prepare long term, annual and 

five-year plans; 
 promulgate legal documents and criteria, procedures and rules, technical-economic 

norms; 
 organise and direct the implementation of legal documents, the approved strategies, 

plans, as well as criteria, procedures, rules and technical-economic standards of the 
Ministry; and, 

 provide dissemination and education on legal framework as well as information. 
 
This is a fairly standard statement which relates to any ministry of government in Vietnam.  
Distinguishing features appear in the list of functions for each of the Ministry’s operational 
fields. 
 
According to Decree 91, MONRE functions in the environmental field are to: 
 
1. direct the implementation of regulations and measures for environmental 

protection and the prevention and relief of environmental degradation and pollution; 
                                                 
73 At the first session of its 9th Congress on 5th August 2002, the National Assembly passed 
Resolution No. 02/2002/QH11 listing the ministries and bodies of the Government, including the 
Ministry of Natural Resources and Environment (MONRE). 
74 And Circular No. 01/TTLT-BTNMT-BNV of 15 July 2003 jointly issued by MONRE and the Ministry 
of Home Affairs providing guidelines for DONRE functions, powers and structure. 
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2. administer the national environmental monitoring system; collect and process data, 
and periodically assess the condition of the environment and forecast significant 
changes; 

3. appraise reports on the environmental impacts of projects;  
4. formulate regulations on environmental standards and manage the granting and 

withdrawal of certificates in relation to their application; and, 
5. mobilise financial support from State and other sources for environment protection, 

and manage the Environment Protection Fund of Vietnam. 
6. organize the implementation of plans for scientific research and its application for 

environmental protection; and, 
7. inspect and resolve complaints and violations of the legislation  
 
On water resources, MoNRE’s functions are to (amongst others): 
1. submit the assignments and devolvements for basic surveys and the authority to 

license water resources; 
2. regulate, direct and supervise measures used for the protection of water 

resources. 
 
A mandate or list of functions for an organisation should contribute directly to the mission 
and reflect its philosophy and principles.  A concise MONRE mission statement is 
needed: MONRE does not have a clear, focused and distinctive mission statement.  To 
work effectively an organisation needs a driving philosophy or set of principles distilled in its 
mission statement.   A mission statement should be short and easily understood – 
something MONRE staff can identify with and communicated to others.  It is important to 
have sharp mission statements for each of the departments in MONRE to avoid overlap, to 
provide focus and to clearly indicate to stakeholders which department is responsible for 
what. 
 

7.5 The development and pollution management context for MONRE 
 
There are five main stages in the development and environmental management cycle and 
opportunities for managing industrial pollution more effectively at each stage.  MONRE’s 
environmental departments including VEPA have a critical role in them all - so too do the 
natural resource and land administration departments of the Ministry.  Figure 7.1 illustrates 
the five stages and the key functions which VEPA and the environment and natural resource 
management departments need to address.  Some functions are relatively new and still 
require further clarification in terms of who does what within and outside MONRE.  For 
example, responsibilities in integrated land use planning and rehabilitation of degraded 
areas are still to be fully understood in operational terms. 
 
The five stages in Vietnam’s development and environment management cycle are 
  

(i) policy development and adoption (including laws, decrees and sector strategies 
and plans), 

(ii) integrated planning for programs and geographic areas (eg provinces, river 
basins, regions),  

(iii) planning of specific development projects (such as factories, roads, ports),  
(iv) implementation of development projects, and  
(v) the auditing of development and environment and reporting on its status and 

outcomes which feeds back and informs various earlier stages in the cycle.   
 
Each stage involves a major point at which decisions are made leading to more detailed 
planning and implementation in the stages which follow.  Various tools and procedures 
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should ensure that critical environmental factors are taken into account prior to decisions 
being made.   
 
Figure 7.1: Vietnam’s development and environmental management cycle 
 

 
 

7.6 The MONRE pollution management “world” 
 
Figure 7.1 places MONRE and DONRE functions within the development and environmental 
management planning and decision-making process.   
 
Controlling pollution and managing natural resources are inextricably linked.  Good 
environmental management decisions and good natural resource management decisions 
are central to dealing with pollution.  This complicates the institutional arrangements for 
pollution control and management – to what degree must all elements of pollution rest within 
one department?  In some countries, for example New Zealand, one organisation has 
responsibility for all aspects of pollution control and natural resource management.  In 
others, for example, Australia, these functions are separated. 
 
In Vietnam these responsibilities are spread between the ‘environment’ part of MONRE 
(VEPA, DOE, DEIAA) and the DWRM, which is implementing key aspects of pollution control 
in relation to water.  Many may see this as a perceived weakness.  However, the 
development and implementation of a strong and strategic framework for pollution control in 
Vietnam is at its early stages.  As this matures and develops, and as its focus changes from 
the control of single point sources of pollution to control of all forms of pollution at the 
enterprise level (Figure 7.2), institutional responsibilities will also evolve to reflect these 
changing requirements.  For the immediate future, the most critical issue is to build on the 
fact that all organisations are within the one Ministry and to work explicitly to strengthen the 
integration and cooperation between them.    
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Figure 7.2 – Alternative pollution permitting approaches 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.3 shows the MONRE core pollution management family within its wider institutional 
context.  The key message in this diagram is that, to be effective in implementing its 
mandate, MONRE needs to build and maintain a wide range of working relationships.  That 
basic requirement - probably more important than any other in environmental management 
systems – is the least well developed in the mandate of MONRE and its various 
environmental organizations.   It takes time, special budgetary commitment and staff skills 
and capacity.   
 
The working relationships operating in Figure 7.3 are summarised in Box 7.2.  Each 
relationship is critical to an effective Industrial Pollution Management system.  Each needs to 
be analysed and understood in terms of who does what, when and how.   
 
Box 7,2: Key working relationships for the MONRE pollution management family 

 
 
Mandates and regulations should reflect the importance of building working 
relationships: Each institutional relationship in a pollution management system requires 
special arrangements and agreements to function properly, involving structures, tools and 
procedures.  To set them in place and manage them well requires dedicated staff effort and 
skill as well as clearly defined budget commitment and recognition in institutional mandates 
and the terms of reference for staff positions.   Staff and their organisations need to be 
rewarded for investing time and effort into making work effectively.  Certainly, the current 
system does provide strong incentives for building working relations with decentralised 
institutions at local government level.  But there are few similar incentives to promote lateral 
relations, for example, between MONRE’s core environment organisations and the various 
sectoral ministries responsible for managing industries.  Those incentives need to be put in 
place, beginning with their strong emphasis in the mandates of MONRE and its various 
institutional components. 
 

To carry out their functions effectively, VEPA, DOE DEIAA and DWRM need to 
increasingly attend to building strong relationships between: 
1. the four parts of the core pollution management family (DOE,VEPA, DEIAA and DWRM) 
2. the core family and other parts of MONRE 
3. the core family and other government sectors 
4. the core family and its decentralised components (regional and local DONREs) 
5. the core and enterprises and the wider community 

 

Permitting of wastewater 
discharge only 

Permitting of all pollution 
impacts on water

Permitting of all pollution 
impacts
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Figure 7.3: The MONRE environment protection “world” 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

 
 
 

7.7 MONRE structure 
 
MONRE is made up of 4 Agencies or “Cuc” in Vietnamese, 12 Departments or “Vu” in 
Vietnamese, 10 institutes and centres of various kinds and 6 enterprises (Figure 7.4).  The 
distinction between these types of structure is largely historical and fading with time.   
 

The institutional arrangements within MONRE are discussed further later in the chapter 
following a description and analysis of the policy framework within which they function.   

7.8 National Policy Framework for Pollution Management 

7.8.1 Resolutions of the Political Bureau of the Communist Party of Vietnam 
The Communist Party and the Government of Vietnam provide the overall policy framework 
for environmental protection through a variety of laws, sub-laws, decisions, strategies and 
other policy instruments.  National policies and legal instruments issued by the Government 
of Vietnam are increasingly concerned with environmental protection.   

Recent resolutions with greatest significance for environmental protection are: 

 Resolution No. 02/2002/QH11 stipulating the list of ministries and ministerial bodies of 
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the Government, including the Ministry of Natural Resources and Environment was 
passed by The National Assembly at the first session of its 9th Congress, on 5th August 
2002. 

 In 2004, the Political Bureau of the Communist Party issued Resolution 41/NQ-TW75  
(from the 9th Party Congress) which states …“To solve environmental problems in the 
process of industrialization and modernization, there must be a radical change in the 
knowledge and action, a renovation in the leadership, guidance, execution and 
particularly in the arrangement, mobilization for environmental protection implementation 
in the entire Party and the people.’ 

 Following Resolution 41/2004, the Government of Vietnam issued Decree 34/200476  
mapping out responsibilities and actions of all ministries, organizations and citizens for 
implementation. 

 
Figure 7.4: MONRE structure 
 

 

                                                 
75 Resolution 41/NQ-TW of the Politburo on Environmental Protection in the Period of Accelerated 

Industrialization and Modernization dated 15 November 2004. 
76 Government Decision No. 34/2005/QD-TTg of February 22, 2005, promulgating the Government’s 

action program for implementation of the Politburo’s Resolution No. 41/NQ-TW of November 15, 
2004. 
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7.8.2 Environmental Protection Legislation 
To implement the environmental protection and natural resource management policies, the 
Government has enacted and promulgated the following laws of importance for pollution 
management: 
 
 The Amended Law on Environmental Protection77 was approved by the National 

Assembly in 2005 after broad consultation and many revisions.  
 The Law on Land (2003); and related Order No. 23/2003/L-CTN of December 10, 

2003, on the promulgation of the Land Law and Decree78 on the implementation of 
the Land Law.  

 The Law on Water Resources Management (1998) and Decree No. 179/1999/ND-CP 
of 30 December 1999 on the implementation of the Law. 

 The Law for Mineral Resources (2005), and associated implementation Decree No. 
160/2005/ND-CP on 27/12/2005.  

 Other recently promulgated legal instruments, particularly for environmental 
protection include targeted initiatives at severe polluters79, on sanctions for 
administrative violations80, on pollution charges81, on licensing water usage and 
discharges82, and the establishment of an Environment Fund83 ; 

 
There are numerous other policy, legal and implementation instruments within the broad 
realm of environmental protection and natural resources management. A listing of the 
relevant instruments appears as Annex 7.1. 
 

7.8.3 Legal framework for environmental quality management 
 
Amended Law on Environmental Protection 
 
The Amended Law on Environmental Protection was approved by the National Assembly in 
2005 and came into effect on 1 July 2006.  Roles and responsibilities will be further clarified 
in an Implementation Decree of the Prime Minister.84  Table 7.1 illustrates the complexity of 
the coordination task facing MONRE in facilitating implementation of the ALEP and the 
importance of developing effective working relationships with other line ministries. 
 
Table 7.1:  Amended Law on Environmental Protection – National Roles and 

Responsibilities85 
Institution or 
Organization - 
National 

Selected Roles and Responsibilities for 
Environmental Protection 

Coverage in 
ALEP  

Central Government  Responsibilities of state management 
agencies. 

 Responsibilities and competence to decide on 

Article 121.1 
Article 49.3.c. 

                                                 
77  Law on Environmental Protection No. 52/2005/QH11. Passed on November 29, 2005, by the XIth 

National Assembly of the Socialist Republic of Vietnam at its 8th session. 
78  Decree No. 181/2004/ND-CP of October 29, 2004. 
79  Decision No. 64/2003/QD-TTg. April 22 2003. 
80  Decree No. 121/2004/ND-CP, May 12, 2004. 
81  Decree No. 67/2003/ND-CP, June 13 2003. 
82  Prime Ministers Decree 149/2004/ND-CP, July 27, 2004.  
83  Decision No. 82/2002/QD-TTg, June 26 2003.  
84  Decree No. 175-CP of 18th October 1994 Guiding the Implementation of the Law on 

Environmental Protection of 1993. 
85  Will be further detailed in the accompanying Decree guiding implementation of the ALEP, 

expected to be issued by the GOVN prior to 01 July 2006. 



 

   175

handling of polluting production, business an 
service establishments  

 Establishment of specialized environmental 
protection agencies and staffs 

 Environmental tax 

 
 
Article 123.1. 
 
Article 112. 

Ministry of Natural 
Resources and 
Environment 

 Primary responsibilities.  
 State budget for environmental protection 
 Responsibilities and competence to decide on 

handling of polluting production, business an 
service establishments  

 Responsibilities for environmental protection 
supervision and inspection 

Article 121.2.  
Article 111.3 
Article 49.3.d. 
 
 
Article 126. 

Ministry of Planning 
and Investment 

 Primary responsibilities.  
 State budget for environmental protection. 

Article 121.3; 
Article 111.3 

Ministry of Finance  State budget for environmental protection; 
 Environmental protection charges. 

Article 111.3  
Article 113. 

Ministry of Agriculture 
and Rural 
Development 

 Primary responsibilities;  
 Environmental protection in agricultural 

production. 

Article 121.4;  
Article 39. 

Ministry of Industry  Primary responsibilities;  
 Environmental protection in mineral activities. 

Article 121.5;  
Article 44. 

Ministry of Fisheries  Primary responsibilities;  
 Environmental protection in aquaculture. 

Article 121.6;  
Article 47 

Ministry of 
Construction 

 Primary responsibilities;  
 Hazardous Waste Management. 

Article 121.7;  
Articles 70-
76. 

Ministry of Transport  Primary responsibilities; 
 Environmental protection in transport and 

traffic activities. 

Article 121.8;  
Article 41. 

Ministry of Health  Primary responsibilities; 
 Environmental protection in hospitals and other 

medical establishments.  

Article 121.9;  
Article 46. 

Ministry of Defense 
and Ministry of Public 
Security 

 Primary responsibilities.  
 Specialized environmental protections 

inspectorates  

Article 
121.10. 
Article 126.2. 

Ministry of Trade  Environmental protection in transport and 
traffic activities.  

Article 41;  
 

Ministry of Science 
and Technology 

 Development of environmental protection 
science and technology. 

Article 108. 

Ministry of Education 
and Training 

 Environmental education and training of 
human resources for environmental protection 

Article 108. 

 
Similarly, the roles and responsibilities of decentralized agencies and organizations under 
the Amended Law on Environmental Protection are shown in Table 7.2.  

 
Table 7.2:  Amended Law on Environmental Protection – Decentralized Roles and 
Responsibilities86 
Institution or 
Organization -  
Decentralized 

Selected Roles and Responsibilities for 
Environmental Protection 

Coverage in 
ALEP by 
Article 

Provincial Peoples  Responsibilities for state management of Article 122.1 

                                                 
86 Is further detailed in the accompanying Decree guiding implementation of the ALEP issued by the 

GOVN in 2006. 
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Committees environmental protection 
 Specialized environmental protection agencies 

and staffs 
 Environmental protection supervision an 

inspection 
 Responsibilities and competence to decide on 

handling of polluting production, business and 
service establishments 

 
Article 122.2 
 
Article 126. 
 
Article 49.3.b 

Departments of 
Natural Resources 
and Environment 

 Specialized environmental protection agencies 
and staffs 

 Responsibilities and competence to decide on 
handling of polluting production, business an 
service establishments  

 Responsibilities for environmental protection 
supervision an inspection 

Article 123 
 
Article 49.3.a  
 
 
Article 126.3 

District Peoples 
Committees 

 Responsibilities for state management of 
environmental protection 

 Specialized environmental protection agencies 
and staffs 

 Environmental protection supervision and 
inspection 

 Registration of environmental protection 
commitments 

Article 122.2 
 
Article 123.2 
 
Article 126.4 
 
Article 26. 

Commune Peoples 
Committees 

 Responsibilities for state management of 
environmental protection 

 Specialized environmental protection agencies 
and staffs 

 Environmental protection supervision and 
inspection  

 Environmental protection commitments 

Article 122.3 
 
Article 123.3 
 
Article 126.5 
 
Article 27 

State Corporations,  
Management Boards 
of Industrial Parks, 
Export Processing 
Zones, Business and 
Service 
Establishments 

 Responsibilities to implement EIA 
 Environmental protection responsibilities 
 Specialized environmental protection agencies 

and staffs 
 Environmental protection commitments 

Article 23.1 
Articles 35, 
36, 37 
Article 123.4 
Article 24 

Craft Villages  Environmental protection responsibilities Article 38 
Responsibilities of 
Fatherland Front 

 Primary responsibilities.   Article 124. 

Organizations, 
households and 
individuals 

 Principles for environmental protection - 
responsibilities to remedy environmental 
pollution 

 Environmental protection commitments 

Article 4.5 
 
Article 24 

 
The ALEP establishes jurisdictions, roles and responsibilities for all levels of government, 
regulatory agencies and for regulated entities and activities. The ALEP also provides 
coverage for the application of the industrial pollution management policy tools discussed in 
Chapter 11.  
 
The ALEP provides the basis for environmental standards including those for waste 
discharge, and provides the requirements for strategic environmental assessment reports.  
Organisations and individuals must comply with environmental protection requirements not 
only during inventory, exploration and the exploitation and use of natural resources, but also 
upon completion of the exploitation activities.    
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Under the ALEP, prohibited acts include discharging wastes not yet treated up to the 
environmental standards; discharging toxic, radioactive and other hazardous substances into 
the land or water sources; and emitting smoke, dust or gases with toxic substances or odour 
into the air.  The LEP has specific provisions for the environment protection requirements 
for:   
 

• concentrated production and service areas (Article 39), 
• production and services establishments (Article 40), 
• craft villages (Article 41), 
• medical establishments (Article 42), 
• construction activities (Article 43), 
• transportation and traffic activities (Article 44), 
• mineral resources activities (Article 47), 
• tourism (Article 48), 
• agriculture and fisheries (Article 49), 
• concentrated farming areas (Article 50), and 
• production and service establishments (Article 52), 
• urban and residential areas (Articles 53 and 54).   

 
The ALEP has strong provisions for dealing with production and service establishments 
causing environmental pollution.  Organisations and individuals running production, business 
and service activities that discharge waste to the environment or agents exceeding 
environmental standards or who pollute the environment will be treated as follows: 

a) Pecuniary penalties will apply and the business will be required to carry out mitigating 
activities to bring the waste to within environment standards; 

b) These activities will be suspended until the necessary mitigating and treatment 
measures have been completed. 

 
In cases where there is damage to the lives or health of humans, or damage to property or 
the interests of organisations and individuals, as a result of such pollution, those who suffer 
damage are to be compensated in accordance with stipulations in the LEP.  In addition, 
production, business and service establishments causing serious environment pollution shall 
be treated by one of the following measures: 

a) Being forced to carry out activities to overcome the pollution and restore the 
environment; 

b) Relocate such establishments to places suitable to environmental load capacity; or 

c) Ban the operation. 
 
The ALEP provides a comprehensive basis for managing water quality in Vietnam.  
However, it is a relatively new Law and its implementation is not as yet well advanced.  
Many of its provisions are new and guidelines on their application need to be developed.  As 
well the Law in not well known or understood in the community. 
 
Law on Water Resources 
 
The LWR (1998) covers surface water, rain water, groundwater and sea water.  Under the 
Law it is strictly prohibited to introduce into water sources, without a permit, any noxious 
waste, unprocessed discharge water or water that has been processed but not up to the 
permissible standards as provided for by the legislation on the protection of the environment.   
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Permits to discharge wastewater must be based on the receiving capacity of the water 
source and the assurance of no pollution and the protection of the water resource.  Those 
discharging wastewater under a permit must process it in order to reach the permissible 
criteria before discharge; and they must pay compensation for any damage.  The LWR 
specifically requires that organisations and individuals using chemicals in agricultural 
production and raising aquatic and marine products must not cause pollution of the water 
source.    
 
The LWR provides that organisations and individuals have rights to exploit and use water 
resources.  Generally a licence is required to take and use water, but there are some 
exceptions – one relates to the exploitation and use of surface water and underground water 
at the family scale in agricultural, forestry production, aquaculture, small industry and 
handicraft production, hydropower generation and other purposes. 
 
The LWR also requires that the exploitation and use of water resources for fishing and 
aquatic and marine culture must not deteriorate and exhaust water resources, interfere with 
waterways, damage irrigational works and block navigation, salinise water resources and 
agricultural land. 
 
Land Law 
 
The Land Law (2003) (LL) has strong provisions concerning land use zoning and land use 
planning as a basis for land allocation.  One of the principles for this planning requires the 
reasonable exploitation of natural resources and the protection of the environment.  Under 
the LL, the contents of land use zoning and land use plans must include the determination of 
methods of use, protection and improvement of land, and protection of the environment.  
Changing land use and transfer of land use structures must be in accordance with the 
contents of a land use plan.   
 
In relation to craft villages, Article 93 has provisions concerning land used as sites for 
production and business activities.  Such land includes land for the construction of premises 
for manufacturing, small industry, domestic industry, trade and services, and other 
constructions serving production and business activities.  The use of land for production and 
business must comply with the approved detailed land use zoning and approved detailed 
land use plan, approved detailed urban construction plan, approved rural construction plan 
and provisions concerning environmental protection. 
 
Article 95 has provisions on land used for production of construction materials and ceramic 
products.  The use of land for such purposes requires that measures are in place to ensure 
that no damage is caused to production activities and life of the people, and no detrimental 
effects are caused to the environment; and on completion of the exploitation of raw 
materials, the land must be returned to the condition stated in the lease. 
 
The LL deals with the use of inland water for aquaculture cultivation or breeding or 
agricultural production.  The use of land for these purposes must conform with the approved 
land use zoning and land use plan, ensure the protection of land and contribute to the 
protection of the ecosystem, the environment and the landscape.   
 
The LL has a whole section dealing with agricultural land.  It sets limits on the area of 
agricultural land to be allocated, on agricultural land use and agricultural land used for public 
interests.  It also provides for the allocation or lease of production forestry land.   Coastal 
land will be leased by the State for the purposes of agricultural, forestry or salt production.  
The use of coastal land for these purposes must conform with the approved land use zoning 
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and land use plan, ensure the protection of land and contribute to the protection of the 
ecosystem, the environment and the landscape.   
 

7.8.4 Implementation of legal Instruments for environmental management 
Responsibility for implementing legislation and passing subsidiary decrees, decisions, 
directives, circulars and administrative guidance is delegated to the Government, the Prime 
Minister, line ministries, state committees and other competent provincial bodies which are 
assisted by the Ministry of Justice. 
 
Local administration is structured in the same way as the central administration.  The 
provinces, districts and communes have an elected People's Council which corresponds to 
the National Assembly at the central level.  The People's Council is elected by universal 
suffrage on a five year basis.  The People's Council appoints the Provincial People's 
Committee (PPC).  The Council makes general decisions concerning the locality, adopts 
local budgets and plans, and is responsible for the implementation of the law.  The PPC is 
both the State administrative authority in the locality and local government.  The PPC makes 
policy decisions, issues decisions and directives, and supervises their implementation.  The 
PPC is supervised by the People's Council, subordinate to higher level People's 
Committees, the National Government, Ministries and State Committees.   
 
For the implementation of all laws and policies, the Directors of sectoral departments in the 
locality report to their respective People's Committee at the same level, and report vertically 
to the relevant line ministry (or an agency of ministerial rank) in technical sectoral matters.  
For environmental protection, DONREs report to both the Provincial People's Committee 
and to MONRE.  
 
The legal instruments of Vietnam are enacted in several forms: 
  

• "Laws" and "Codes" are passed by the National Assembly;  
• "Resolutions" and "Ordinances" are passed by the Standing Committee of the 

National Assembly;  
• "Government Decrees" are passed by the Prime Minister or the Vice Prime 

Minister;  
• "Regulations", "Circulars", "Directives" and "Ordinances" are passed by the 

relevant Minister; and  
• "Regulations" are passed by local/provincial governments.  

Table 7.3:  Formulation and Mode of Policy Implementation87 
Organization Policy Formulation 

and Approval 
Implementation Instrument(s) 

Political Bureau of the 
Communist Part of Vietnam 

Resolution  Government Decision (Office of 
the Prime Minister) 

National Assembly Law  
 

Regulations, Decrees, 
Decisions (Prime Minister, 
Ministers),  

Standing Commissions of 
National Assembly 

Ordinance Regulations, Decrees, 
Decisions (Prime Minister, 
Ministers),  

Central Government National Strategy Government Decree (Office of 

                                                 
87 Adapted from Road Map – Environment and Natural Resources Sector, Vietnam  International 

Support Group for the Environment (ISGE), Ministry of Natural Resources and Environment. 
Discussion Draft. March 2006 
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e.g. National Strategy 
for Environmental 
Protection 

the Prime Minister) 

 
Table 7.4:  Instrument and Mode of Policy Implementation 

Organization Policy 
Implementation  
Instrument 

Mode of Implementation 

Central Government (MPI) Plan (National)  
e.g. SEDP  2006-2010. 
 

Sectoral Plan, Programs, 
Projects through Line Ministers 
and Organizations  

Line Ministry (may be issued 
as Decree of Prime Minister) 

Plan (Sectoral) 
e.g. NRE 5YP 2006-
2010. 

Sectoral Plan, Programs, 
Projects through Line Ministers 
and Organizations 

Line Ministry (may be issued 
as Decree of Prime Minister 
or of Minister) 

Sub Sectoral Plan or 
Program 
e.g. National Plan for 
Environmental Pollution 
Control until Year 2010. 

Sectoral Plan, Programs, 
Projects through Line Ministers 
and Organizations. 

Provincial People’s 
Committee (PPC) 

Provincial SEDP and 
Programmes 
Sector plans 

Through Line Departments and 
Organizations. 

Provincial Departments 
(Director) 

Plan (Small) Programme, Projects 

District People’s Committee 
(DPC) 

Decision Projects 

Commune People’s 
Committee (CPC) Decision 

 Project Local implementation 

 

7.8.5 National Strategies and Plans 
The Socio-Economic Development Plan, 2006-2010 
The Strategy for the SEDP 2001-2010, ratified by the Ninth Party Congress, acknowledges 
that rapid development and economic growth must proceed in parallel “with realization of 
social equality, progress, and environmental protection”.  The SEDP has sections on 
environmental protection, conservation of natural resources, and sustainable development.  

The Deputy Prime Minister Vu Khoan stated at the Opening Ceremony of the 2005 
Consultative Group Meeting, Hanoi, 6th December 2005: 
 
“As a planning base, the 2006-2010 Socio-Economic Development Plan has been 
formulated using an unprecedented wide consultation process … making it truly a plan of the 
people.  An over-riding emphasis within the plan shall be on sustainable development with a 
focus on the quality of growth as well as quantity. Poverty reduction and the improvement of 
social services will be central themes and for the first time environmental protection will be 
given the same level of attention as other socio-economic development issues.” 

Some major targets must be reached by 2010, including those most relevant to industrial 
pollution management listed below:  

• 100% newly-established units must apply clean technology or be equipped with 
pollution-reducing and waste-treating facilities to meet environmentally-related 
standards; 

• 50% production units shall obtain ISO 14001 Certificate or Certificate of 
Environmental Standards Satisfaction;  
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• 40% of the urban areas, 70% of IZs and EPZs must have standardized 
wastewater treatment facilities; 90% of residential, industrial and service waste 
will be collected; 60% of hazardous waste and 100% of hospital waste will be 
treated; 

• Seriously-polluted production units will be thoroughly resolved by various 
measures identified by Decision No. 64/2003/QD-TTg88 (closure, upgrades in 
technology, or investment in waste treatment systems). The Plan identifies 4,295 
seriously-polluting production units, proposes appropriate measures (e.g. 
renovating and upgrading technology, building wastewater treatment works and 
closing down some facilities) to minimize pollution, and establishes a step-by-
step schedule to deal with such units from 2003 to 2012.   

• 50% of seriously-polluted canals, lakes, and ponds in urban areas will be 
improved. 

 
National Strategy for Environmental Protection until 2010 and Vision toward 2020 
 
In 2003, the Government issued the comprehensive National Strategy for Environmental 
Protection (NSEP) to 2010 and Orientation to 2020.89 The ten year Strategy is organized into 
36 programs.  Priority ranking, target completion date and implementing and coordinating 
agencies are assigned to each program.  
 
Programs of particular relevance to industrial pollution management from Section 1: 
Pollution Control and Prevention and Section 4: Environmental Protection of Focal Areas 
are: 
 

 MT.PK1: Resolving of industries that seriously pollute the environment. 
 MT.PK2: National hazardous waste management. 
 MT.PK3: Medical waste treatment. 
 MT.PK5: Cleaner Production and environmentally friendly technology adoption in 

Vietnam. 
 MT.PK6: Incentives for enterprises in environmental protection and international 

economic integration. 
 MT.PK7: Development an implantation of environmentally friendly technology 

innovation road-map. 
 MT.KV3: Construction of central wastewater treatment system meeting 

environmental standards in all industrial parks. 
 
Of particular relevance to industrial pollution management from Section II: Programs to 
Implement Solutions of the Strategy: 
 

 MT.GP1: Strengthening of the governance of environment protection at central, 
local and sectoral levels. 

 MT.GP2: Improvement and enforcement of the environmental legal system. 
 
Implementation of the NSEP by relevant central and local agencies has not been systematic 
or undertaken with consistent awareness and commitment.  The experience emphasizes the 
need for MONRE to support and facilitate a more systematic implementation by central 
ministries and provinces of Resolution 41 issued by Polit Bureau and of the NSEP.  MONRE 
                                                 
88 Prime Minister’s Decision No. 64/2003/QD-TTg dated April 22, 2003 ratifying the Plan to address 

seriously-polluting production units to protect the environment and community’s health in densely 
populated and polluted areas.  

89 Decision No. 256/2003/QD-TTg dated December 2, 2003 ratifying National Strategy on 
Environmental Protection from 2003 to 2010 with an orientation to 2020. 
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needs to organize dissemination programs and training courses and develop guiding 
documents to support and guide ministries, sectors and localities in preparing their own 
directives, instructions and guidelines to drive implementation and appropriate budget 
allocation.  The Prime Minister has approved 36 priority programs and projects to implement 
the NEPS. As a ministerial body with principle responsibility in organizing strategy 
implementation, MONRE needs to issue guiding documents for developing these programs. 
 
National Water Resources Strategy 
 
The National Water Resources Strategy (NWRS) was promulgated by Government in April 
2006.  The purpose of the NWRS is to indicate how the Government plans to achieve clear 
goals and objectives in the water sector in an integrated and effective manner.  It: 
 

• Provides a framework for water management in Vietnam – in the short, medium and  
longer term, and 

• Prioritises Government and non-Government water management activities. 
 

The NWRS presents a consolidated and coordinated statement of the Government’s policy 
on broad topics which affect many Ministries and the community.  The NWRS is intended to 
help to coordinate and guide the strategies, plans and activities of water-related ministries, 
provincial governments, and river basin organisations.  It provides the policy framework 
within which water-related decisions at all levels should be undertaken.  The solutions and 
targets in the draft NWRS involve a mixture of tools to achieve the objectives, including tools 
that: 
 

• improve water resource policy and planning at international, national, river basin, 
provincial levels and locals levels, 

• improve water resource policy and planning at international, national, river basin, 
provincial levels and locals levels; 

• establish or improve regulatory frameworks to establish clear rights and 
responsibilities of individuals and organisations exploiting or impacting on the 
nation’s water resources, including licensing and improved assessment procedures; 

• encourage enterprise self regulation in the areas of best practice, water use 
efficiency, and water service provision; 

• engage the community in water management, including education and awareness, 
and participatory mechanisms. 

 
Box 7.3: Extract from the National Water Resources Strategy 
Part III, Section 1.1. Strengthening protection of water resources and aquatic eco-
systems 
a)  The classification of surface water quality and the determination of water quality criteria 

for river basins, with priority being given to the Red - Thai Binh, the Đong Nai – Sai Gon, 
the Cuu Long and the Vu Gia – Thu Bon river basins. 

b)  The classification of groundwater quality and the determination of water quality criteria 
for all aquifers, firstly for those in key economic regions. 

c)  Establishing and implementing plans for the protection of water resources and aquatic 
eco-systems, ensuring that water quality meets various demands for water, especially for 
residential use.  

d)  Comprehensive implementation of measures for the protection and control of surface 
and groundwater pollution; ensuring the minimal ecological flows of rivers; the prevention 
and control of excessive water resources exploitation causing degradation and depletion 
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of water sources; and ensuring the integrity of aquatic eco-systems, wetlands, estuaries 
and coastal areas. 

e)  Establishment and implementation of plans for the protection and recovery of water 
quality for rivers and aquifers to meet the water quality criteria for socio-economic 
development and national defence and security objectives for each period of 
development. 

f)  Strict and effective control of groundwater exploration activities; limiting and the 
progressive prohibition of applications of toxic and polluting chemicals in agricultural 
production and aquaculture. 

Sectoral five year plans 
A key vehicle for expressing Resolution 41 and the various national strategies in operational 
terms within MONRE and the line ministries is through their sectoral Five Year Plans.  They 
need to be prepared to be consistent with and to implement the objectives of the national 
SEDP and the ten year sector strategies.   
 
Using a consultative process, MONRE developed and submitted a Five Year Plan for the 
period 2006-2010 to the Ministry of Investment and Planning.90  MONRE was one of the first 
Ministries to organize its NRE 5YP in the form of a logical framework, presenting four overall 
goals with 19 objectives.   
 
Goal 3: Objective #10 presents seven (7) strategic actions for industrial pollution prevention: 

10.1  Complete the development of Environmental Standards. 
10.2 Develop national and local systems for issuance of Environmental Permits. 
10.3 Promote the application of Environmental Management Systems. 
10.4 Promote the application of cleaner production process and recycling 
10.5 Develop and standardize EIA procedures. 
10.6 Develop and complete procedures for waste collection, recycling and 

treatment and for environmental restoration. 
10.7 Implement the National Plan for Pollution Control 

Sub-sectoral or thematic Strategies and Plans are prepared by Agencies or Departments 
and issued through the Ministry system at Ministerial or Prime Ministerial level. The recent 
Decision of Approval of ‘The National Plan for Environment Pollution Control until 2010’91  
was prepared within MONRE and serves as specific Government approval matching 
Strategic Action 10.7 of the NRE 5YP.  The NRE 5YP presents the roles and responsibilities 
of all Ministries for pollution prevention and control, in accordance with Decision No. 
34/2005/QD-TTG (Table 7.5). 92  

The NRE 5YP also provides for the roles and responsibilities of decentralized environmental 
management by Provincial Peoples Committees and management commissions for the Red 
River and Mekong River Deltas.  

Table 7.5:  Implementation of the National Plan for Environment Pollution Control 
until 2010 
Program and Projects to be Implemented from the 
National Plan for Environment Pollution Control 

Lead Cooperating 

                                                 
90 Five Year Plan 2006-2010 for Natural Resources and Environment Sector. December 2005. 
91 Decision No. 328/2005/QD-TTg. Approval of National Plan for Environmental Pollution Control until 

Year 2010. 
92 Article 8, Government Decision No. 34/2005/QD-TTg of February 22, 2005, promulgating the 

Government’s action program for implementation of the Politburo’s Resolution No. 41/NQ-TW of 
November 15, 2004. 
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until 2010 Ministry Agencies 

1.   Program to develop policy and mechanisms to 
promote investment for environmental pollution control 
and treatment. 

MPI MONRE, MOF 

2.   Program to develop regulations on environmental fees 
for pollution control. 

MOF MONRE 

3.   Strengthen scientific research and technological 
capacity development in environmental pollution 
control and treatment; develop environment standards 
on waste, emission and technology for waste 
treatment. 

MOST MONRE 

4.   Project on survey and development of database on 
waste source, category of waste and gaseous 
emission loads. 

MONRE Line Ministries, 
PPCs 

5.   Proposal on development and completion of National 
Environmental Monitoring Network. 

MONRE Line Ministries, 
PPCs 

6.   Proposal on infrastructure planning for collection, 
transportation, treatment, reuse and recycling of solid 
and liquid wastes. 

MOC MONRE, Line 
Ministries, PPCs 

7.  Proposal on construction of hazardous wastes 
treatment centers. 

MOC MONRE, Line 
Ministries, PPCs 

8.  Program on medical care waste management. MOH Line Ministries, 
PPCs 

9.  Program on hygiene and food security. MOH Line Ministries, 
PPCs 

10.  Plan for air quality control. MOT MONRE, Line 
Ministries, PPC 

11.  Plan for reduction and management of environmental 
pollution caused by chemical used in agricultural 
activities. 

MARD PPCs, Line 
Ministries  

12.  Project for reduction and management of 
environmental pollution caused by aquaculture 
activities and seafood processing process. 

MOF PPCs  

13.  Program on capacity building for pollution control in 
tourist areas. 

General 
Dept of 
Tourism 

PPCs  

14.  Program for survey and assessment of trans-
boundary pollution for the Red and Mekong Rivers. 

MONRE Line Ministries, 
PPCs, River Basin 
Mgmt Comm.  

15.  Project on Craft Villages pollution control. MONRE Line Ministries, 
PPCs  

16.  Proposal on prevention and reduction of 
environmental pollution in mineral extraction and 
processing activities. 

MOI MONRE, PPCs  

17.  Program for pollution control for production and 
business units after EIA report approval and project 
development. 

MONRE Line Ministries, 
PPCs  

18.  Proposal on construction of pre-treatment and 
recycling facilities of industrial waste and production of 
specific equipment for waste collection and 

MOI MOC, PPCs  
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transportation. 

19.  Program for chemical safety. MOI MONRE, PPCs  

 

7.9 MONRE’s environment departments93 
 
MONRE was established to ‘direct and collaborate with ministries, branches, provinces in 
the management and regulation of the environment and its natural resources”.94 
 
As a first step, the Ministry took a number of administrative initiatives: 
 
 The creation of three environment departments within MONRE - a department 

responsible for environment policy (DOE), one focusing on environmental 
assessment (DEIAA) and the third concerned with the operational aspects of 
environmental protection (VEPA). 

 The decentralization of environmental management authority delegating to Provincial 
Peoples Committers, and providing for the functions, powers and organizational 
structure of the provincial DoNREs was established through a Decision of the Prime 
Minister95 and further detailed through the Joint Circular jointly issued by MONRE and 
the Ministry of Home Affairs.96 

 Delegation of authority for Land Use Planning97 and Water Resources Management98 
to DoNREs and in some jurisdictions to District Level government. 

 

7.9.1 Vietnam Environmental Protection Agency (VEPA) 
The Minister of MoNRE established VEPA’s regulating powers, tasks and responsibilities in 
2002. 99  VEPA is the Government’s main environmental protection body.   The Agency’s 
primary role is to support MoNRE’s leadership in implementing the state management over 
environmental activities, including pollution prevention, environmental quality improvement, 
nature conservation, environmental technology promotion and enhancement of public 
awareness.   

In July 2004, the Minister of MoNRE amended VEPA’s responsibilities100, such that the 
authority to conduct environmental inspection became the responsibility of MoNRE’s 
Environmental Inspectorate.  Thus VEPA is only responsible for cooperating with the 
Environmental Inspectorate of MoNRE to conduct environmental inspections and settle 
environment-related disputes, complaints and violations.  

Specific VEPA duties and powers relevant to industrial pollution management include: 

 Investigating and assessing environment quality at serious degraded and 
polluted areas on land and sea and recommending solutions for environment 
protection. 

 Inspections on environment, conflict resolution and settlement of complaints, 

                                                 
93 Jeremy Carew-Reid. MONRE Institutional Analysis. Management and Policy Review Report, 

Prepared for the SEMLA Project. 2005. 
94 Governmental Decree No. 91/2002/ND-CP, of 11 November 2002. 
95 Decision No. 45/2003/QD-TTg of 2 April 2003. 
96 Joint Circular No. 01/TTLT-BTNMT-BNV of 15 July 2003. 
97 Decree No. 181/2004/ND-CP of 20 October 2004. 
98 Decree 140/2004/ND-CP of 27 July 2004. 
99 Ministerial Decision No. 108/2002/QD-BTNMT. 31 December 2002. 
100 Ministerial Decision No. 15/2004/QD-BTNMT. 5 July 2004. 
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enforcement and supervision of environment protection regulations, and 
controlling and managing waste. 

 Managing the national environment monitoring network and environment 
monitoring stations 

 Organizing research, promoting technology innovation in pollution prevention, 
environment protection, waste treatment and recycling, environment 
enhancement and ecosystem rehabilitation, ecological industrial zones and 
cleaner production.  

 Coordinating the management of the Vietnam Environmental Protection Fund. 

VEPA has the key implementation and oversight functions covering most fields of pollution 
management.   

Given the recent changes in GOVN policy, legal framework and organization structure for 
environmental management both nationally and locally, there is a strong argument to 
rationalize and redefine VEPA’s roles and responsibilities for environmental protection and 
natural resources management. 

 
Figure 7.2: Structure of the Vietnam Environment Protection Agency 

7.9.2 Department of Environment  
The Department of Environment101 supports the MONRE Minister in environmental policy-
making and the development of related legislation, strategies and plans. Policy is DOE’s 
primary focus from the development of new laws and implementation decrees and 
regulations through to coordinating the preparation of the environment strategies and action 

                                                 
101 Ministerial Decision No. 109/2002/QD-BTNMT. 31 December 2002. 
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plans.  It has an evolving function in the testing and use of economic instruments to achieve 
environmental management objectives 

DOE’s specific tasks and powers are: 

 Draft the legislative documents, strategies, development planning and plans for 
environmental protection and environmental standards;  

 Supervise compliance with environmental laws and standards and the 
implementation of strategies, plans regarding environmental protection;  

 Propose appropriate measures to deal with inconsistencies in laws of line 
ministries and local government;  

 Draft the regulations on the use environmental monitoring data, analyze the data 
and prepare the annual national State of Environment Reports;  

 Propose granting and withdrawal of certification for the establishments 
concerning compliance with national environmental standards;  

 Review the implementation and impacts of environmental policies and legislation; 
and propose required revisions and innovations;  

 Implement public communications programs on laws and regulations on 
environmental protection;  

 Develop the mechanisms and draft policies to provide public services in the fields 
of environment 

There is growing potential for uncertainty and overlap in the distinction in roles between 
DOE and VEPA on matters of policy and regulation. 

 

7.9.3 Department of EIA and Appraisal 
 
The Department of EIA and Appraisal102 is responsible for the state management of 
environmental impact assessment and appraisal of plans and projects at the national level. 
103  With the passage of the Amended Law on Environmental Protection and its Strategic 
Environmental Assessment provisions, DEIAA’s function and work load has greatly 
expanded.  Under the ALEP, SEA is mandatory for a wide range of strategies, long-term 
general plans (officially called ‘plannings’) and short-term specific plans on national, inter-
provincial and provincial levels (Box 8.3). This represents a far reaching change from 
previous practice focussing on individual projects and holds considerable promise for 
integrating or mainstreaming environment into earlier stages of decision-making. However, 
SEA awareness, understanding and capacity are weak in line ministries and in MONRE.  
DEIAA is contributing to an implementing Decree for the ALEP and taking the lead in 
preparing SEA guidelines. 
 
Box 7.3: Fields of SEA application under the ALEP (2005) 
1. National socio-economic development strategies, planning and plans. 
2. Sectoral development strategies, planning and plans of national scale. 
3. Socio-economic development strategies, planning and plans of provinces and cities directly under 

the Central Government (hereinafter called “Provincial Level”) and regions. 
4. Land-use planning; Natural resource exploitation and use at least at inter-provincial and inter-

regional level. 
5. Focal economic zone development planning. 
                                                 
102 Ministerial Decision No 111/2002/QD-BTNMT.31 December 2002. 
103 Decree No. 143/2004/ND-CP of July 12, 2004 Amending and Supplementing Article 14 of Decree 

14 of Decree No. 175/CP of October 18, 1994. 
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6. Integrated river basing planning at inter-provincial level. 

 

The specific DEIAA tasks and powers are to: 

 Draft the legislative documents regarding the EIA and appraisal, provide 
guidelines for and supervise their implementation; 

 Organize all the necessary activities to appraise EIA strategies and reports of 
projects as decentralized; 

 Supervise the implementation of environmental protection activities as committed 
in appraised EIA reports from commencement to completion of projects and 
propose solutions as required; 

 Organize appraisal of EIA reports of special development projects without a 
specific owner in special economic zones and catchment areas; 

 Organize appraisal of EIA of environmental technologies, the facilities to treat 
wastes which are manufactured and/or assembled in the country or those 
imported into Vietnam; 

 Organize appraisal of EIA of the using of wastes as input for production and the 
using of the products derived from wastes; 

 Respond to individuals and/or organizations on issues related to EIA as 
requested; 

 Provide guidelines and professional training in the fields of EIA and appraisal; 
and, 

 Implement international programs and projects and scientific studies in the fields 
of EIA and appraisal. 

In 2005, there was a significant adjustment to MONRE’s allocation of EIA duties with 
transfer of the EIA appraisal function to VEPA, effectively narrowing the role of DEIAA to 
the development and supervision of regulatory frameworks and technical guidelines for 
EIA.  

 

7.9.4 Department of Water Resources Management 
The Department of Water Resources104 has broad roles and authority relating to the use 
and quality of water. The Department’s responsibilities for industrial pollution 
management are monitoring and inspection; and for licensing water resource use and 
discharges of wastewater.105 106  Specific functions include: 

 plans on water resource protection and use; 
 monitoring and inspection; 
 measures for the protection of water resources, the prevention and control of 

water source degradation and depletion, the restoration of water sources; 
 ensuring the sustainable use of water resources; 
 water resource baseline surveys, inventories and assessments; 
 licenses in water resource use and discharge of wastewater, and 
 integrated river basin management. 

 
                                                 
104 Ministerial Decision No. 600/2003/QD-BTNMT. 8 May 2003. 
105 Decree No. 149/2004/CN-CP. 27 July 2004. 
106 Decree No. 34/2005/ND-CP 13 June 2005 on Regulating Administrative Violations and Penalties in 

Water Resources. 
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The Department is currently implementing Decree No. 149/2004/CN-CP. 27 July 2004 with 
respect of wastewater discharge permits, and preparing river basin plans for water source 
protection. 
 

7.9.5 The MONRE Inspectorate 
The MoNRE Inspectorate107 is a division of MoNRE and belongs to the State Inspectorate 
and is responsible for performing environmental inspections and managing professional 
inspections conducted by subordinate agencies.  MoNRE’s Inspectorate has legal authority 
to ensure compliance of state agencies, social-economic organizations and citizens within its 
jurisdiction and apply penalties to non-complying activities. 

The Inspectorate has a potential but unclear role with respect to the enforcement of 
environmental laws and regulations.  It has been given the mandate of “inspecting the 
compliance with policies and legislation by State management agencies, socio-economic 
organizations and citizens for the fields of the Ministry’s State management, and dealing with 
infringements in accordance with the provisions stipulated by the law”.   Initially, the MONRE 
Inspectorate focused on its internal review functions “To inspect the implementation of 
policies, legislation and duties by units and individuals under the Ministry”.   

A significant development is the announcement in late 2006 of the establishment of an 
Environmental Police Department to handle inspection and propose administrative 
punishments such as fines for environmental violations. 108 The environment police would be 
deployed first in large cities and industrial areas where most violations are reported.  Initially, 
the new environmental police force will not have adequate numbers, so the main inspection 
and enforcement duties will be delegated to local police and constabulary police.  For 
serious environmental violations such as discarding toxic garbage, radioactive waste or 
polluting the environment in a harmful way, an Environmental Crimes Investigation Unit is to 
be set up under the current Crimes Investigation Police Agency. The Ministry of Public 
Security is to list and classify levels of offense as well as consult with related branches to 
standardize case-by-case punishment.  
 
Over the five years to end 2006, the police found 26,540 cases violating the Law on 
Environmental Protection, most relating to the over-exploitation of forest resources, air and 
land pollution, and import of out-of-date technology. MONRE has made the establishment of 
the force a priority project for 2007, with force training to come from the Ministry of Public 
Security.  The working relationships between the new force, VEPA and the DONREs in 
overall pollution management will be an important issue to work through. 

7.9.6 Department of Minerals 
The Department of Minerals109 has been given a range of functions relevant to mineral 
industry pollution management, including the authority to approve permits for mineral 
exploitation activities; managing of deposits for environmental rehabilitation; 
environmental monitoring of mitigation measures; and emergency response in 
environmental incidents.  It is developing capacities and regulations in water pollution 
regulation and monitoring relating to mining.   

Specific DOM functions with environmental implications include: 

 Granting, extension and withdrawal, and approval of the return of permits for mineral 

                                                 
107 Ministerial Decision No. 61/2002/QD-BTNMT. 25 December 2002. 
108 VN Express Newswire – 20 September 2006: 
http://www.thanhniennews.com/society/?catid=3&newsid=19050 
109 Decree No. 137/2005/ND-CP. 08 November 2005 on Fee of Environmental Protection in Mineral 

Resources Exploitation. 



 

   190

activities; 
 Delineation of areas where mineral mining activities are prohibited or temporarily 

banned; 
 Delineation of dangerous and toxic minerals areas; and 
 Protection of mineral resources. 

The Department has additional evolving environmental functions including: 

 Close involvement in EIA process and preparation of technical guidelines; 
 Existing mines with outdates technologies; 
 Managing of deposits for environmental rehabilitation; 
 Environmental monitoring of mitigation measures; and 
 Emergency response in environmental incidents.  

 

7.10 Decentralization of Pollution Regulation 

7.10.1 The government commitment to decentralisation 
 
The 3rd Plenum of Term VIII of the Party's Central Committee in June of 1997 decided that 
"Based on the united management of central State of institutions, and of strategies and 
plans for development of all sectors and the national economy, it is necessary to 
decentralise clearly and reasonably administrative responsibilities and competencies to 
facilitate and increase the autonomy of local governments, exploring all potentials for local 
social and economic development". Over the past few years, the Government has 
progressively decentralised, for example, the planning of development, planning of 
investment programs in public sectors such as education and health care; management of 
budget revenue and expenditure; and the settlement of administrative disputes.  It has also 
decentralised many aspects of environmental management responsibilities.  The 
commitment to decentralization has involved: 
 
 Changes in central government to focus on macro economic management and broad 

policy 
 Delegated management responsibilities to agencies, provincial departments and SOEs  
 More discretion over local budgets and planning by the local Peoples Committees 
 Clearer distinction between government and enterprise responsibilities 

 
These commitments are expressed in greater detail in the Government Public Administrative 
Reform Master Plan (Box 7.4). 
 
Box 7.4: The PAR Master Plan  

 
 

7.10.2  MONRE performance in decentralisation 
 
In a 2005 internal review, MONRE found that the legal basis for the decentralization of 
environmental protection functions is adequate. In Statement No. 17/TTr-BTNMT of May 20, 
2005, MONRE submitted to the Government the “Decentralization of state management of 
environmental protection” program.  In Chapter 4 of the statement, MONRE found that 

PAR requires government agencies to: 
 Introduce regulations on decentralization of administrative management from central to local 

and between the different levels of local authorities. 
 Base public administration on a clear and transparent division of work and decentralized 

responsibility. 
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decentralisation of state management of environment protection has been appropriate, 
taking into account progress in decentralisation of strategies, plans and plan implementation; 
environmental impact assessment and appraisal; the management of monitoring systems; 
state of environmental reporting; forecasting of environmental change; certification based on 
environmental standards and other environmental permissions; inspection, examination and 
supervision of environmental dispute resolution; and administrative punishments for 
violations on environmental protection. 
 
However, the MONRE statement also emphasised the need to develop and improve the 
capacity for environmental management in ministries, sectors, local areas, industrial zones 
and export processing zones.  In this section the key steps in decentralizing environmental 
management functions are reviewed. 

7.10.3 Decentralisation to provincial and city level 
Provincial People’s Committees (PPCs) 
The Law on Environmental Protection of 1993 accompanying Decree110 stipulated that PPCs 
should directly exercise their environmental management function under the national 
government.  PPCs’ roles and responsibilities for state management of environmental 
protection are:  

 Issuing documents within their legal powers on environmental protection in their locality; 

 Directing and inspecting the implementation of the environmental protection regulations 
of the State and their locality; 

 Checking evaluation reports on the environmental effects of projects and establishments 
as stipulated in Chapter III of this Decree; 

 Granting certificates of environmental standards to production establishments and 
businesses, or withdrawing them; 

 Cooperating with institutions at the central level in supervising, inspecting and handling 
violations of the LEP in the locality;  

 Urging all organizations and individuals to observe the LEP; and 

 Receiving and settling disputes, complaints, denunciations on environmental protection 
within their powers, or submitting them to the authorized institutions for settlement. 

Provincial Department of Natural Resources and Environment (DONRE):  
 
The provincial DONREs were established and former Departments of Science, Technology 
and Environment renamed as Department of Science and Technology through the same 
Government Decision in 2003.111  The DONREs were formed by merging the former 
Department of Land Administration and organisations responsible for water and mineral 
resources and the environment belonging to the DARDs, the Departments of Industry and 
the former DOSTEs.   
 
MoNRE and Ministry of Home Affairs issued several secondary legal instruments to guide 
local authorities in setting up DoNREs in provinces and the centrally run cities. By August 
2005 all provinces had operational DONRE’s including the three newly separated provinces - 
Hau Giang, Dac Nong, and Dien Bien. In Hanoi, the functions of housing management have 
been added to create the Hanoi Department of Natural Resources, Environment and 
Housing.   

                                                 
110 Decree No. 175/CP. 18 October 1994. Guidance for the Implementation of the Law on 

Environmental Protection. 
111 Government Decision No. 45/2003/QD-TTg dated on 2 April 2003 
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MONRE and the Ministry of Internal Affairs issued a joint Circular112 setting out the guiding 
powers, tasks and organization113 of functional agencies that support Provincial Peoples 
Committees in managing state natural resources and the environment at the local level.  
According to this Circular, DONRE is an agency of the PPC, responsible for supporting the 
PPC in state management for issues related to land, water resources, minerals, 
environment, hydrometeorology and mapping in the province and reporting administratively 
to the national government.  On technical matters DONREs work with MONRE but the 
establishment of functional divisions within DONRE is decided by PPCs in consultation with 
MONRE. 

 
DONRE is responsible for submitting to PPC any grants, extensions and revocations of 
environmental certificates.  However, under Decree No. 121/ 2004/ND-CP, the Chief 
Environmental Inspectorate of DONRE is empowered to revoke the environmental 
certificates in case of detected violations.  DONRE’s role includes conducting environmental 
compliance inspections, settling environmental-related disputes, compliance and violations 
within its provincial jurisdiction.  The Environmental Inspectorate of DONRE may conduct 
both announced and unannounced inspections by itself or in cooperation with MONRE’s 
Environmental Inspectorate.  DONREs Inspectorate must report to DONRE regarding the 
performance of its tasks and responsibilities but not to the MONRE Inspectorate.  In addition 
to its inspection role, DONRE evaluates EIAs submitted by regulated establishments and 
collects fees for environmental protection including those for waste water.   
 
There are seven functional divisions under every DoNRE - one specialised in environment 
protection (normally called the Environmental Management Division). One of three semi 
independent institutions under each DoNRE is a centre for environmental monitoring (ie with 
its own bank account and seal).  Already, 91% of DONREs have Environmental 
Management Divisions but only 17% have Centres for Environmental Monitoring (Box 7.5).  
The Environment Management Divisions work on environmental certification, environmental 
impact assessment, environmental monitoring and the collection of environmental protection 
fees.   
 
In the natural resource area, a critical issue in relation to industrial pollution is that only 14% 
of DONREs have established division for water management.  
 
Though environmental management divisions have been established in DONREs, the 
environmental background and capacity of staff working in these divisions is limited. 88% of 
DONRE Directors are former Directors or Deputy Directors of land admin departments.  77% 
of DONRE Deputy Directors come from former land administration departments.  Only two or 
three (or less than 2%) Deputy Directors of DONREs had the same position in former 
DOSTEs. Many environmental management officers remained in the Departments of 
Science and Technology preferring not to move to newly established DONREs (Box 7.6). In 
the natural resource area, few water resource staff transferred from the DARDs to the new 
DONREs, leaving critical shortages in this area.   
 

                                                 
112 Inter-Circular No. 01/2003/TTLT-BTNMT-BNV. 15 July 2003. 
113 Circular No. 1694/2003/TTLT-BTNMT-TCCB. 18 July 2003. 
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Box 7.5: DONRE structure 

 
 
Box 7.6: DONRE staff composition 

7.10.4 Industrial Park Management Boards (IPMB):  
The institutional framework for the overall development and management of Industrial Parks, 
Export-Processing Zones was established  under Decree 36/CP of 24 April 1997.114 Roles 
and responsibilities for environmental protection planning, management and reporting are 
clearly detailed in the implementing Regulation on Industrial Parks Environmental 
Protection115. Generally, the performance of IPMB in reducing and controlling pollution has 
not matched their zeal for expansion. The vast majority of IPs in Vietnam, including many of 
those recently established, have no or inadequately installed capacity and management 
systems for pollution prevention and control. Many of the few IPs so equipped, sporadically 
operate such equipment or not at all, and are non-compliant with their EIA approvals and 

                                                 
114 Decree 36/CP of 24 April 1997 on the Regulation of Industrial Parks, Export-Processing Zones 

and Hi-Tech Parks 
115 Decision No. 62/2002/QD-BKHCNMT 09August, 2002. Regulation on Industrial Park 

Environmental Protection. 
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pollution prevention and control permits and licenses.  The DONREs have no direct authority 
for pollution regulation within IPs.  

7.10.5 Decentralisation to the district level 
 
In 2004, the establishment of District Divisions of Natural Resources and Environment 
commenced by upgrading the former divisions of land administration in 333 of the total 594 
districts nationwide (Box 7.7).116  The setting up of new NRE divisions in other districts is in 
progress but overall districts have found the task difficult given the low level of existing 
capacity and budgets.  To date there are some 2000 NRE staff in place but only around 2% 
have any form of environmental specialist training (Box 7.8). Few would have any natural 
resource management training. 

7.10.6 Decentralisation to the commune or precinct level 
 
At communal level there staff (usually one or two) are assigned to land administration 
functions paid from the governmental budget according to their qualifications.  There are 
10,674 cadastral staff in communes and wards.  The strategy is to train those existing staff 
to take on the additional responsibilities for natural resources and environmental 
management. 
 
Box 7.7: District and commune NRE staff 

 
Box 7.8: Local government NRE staff education levels 

 
 
                                                 
116 Government Decree No.172/2004/ND-CP dated on 29 September 2004 

To January 2006: 
 36 provinces have instructed establishment of District NRE divisions 
 333 (of 656) districts have complied 
 2,000 staff in place (average 6 staff each) 
 Most have land admin/cadastral background – few specially trained environment or natural 

resources staff (2%?) 
 10,674 communes/wards each with a cadastral staff member. No specially trained 

environment staff 

NRE staff 
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7.10.7 Remaining challenges at local level 
 
The 2005 MONRE statement to Government concerning its decentralisation program 
identified a wide range of problems and challenges.  In summary, shortcomings in 
decentralisation were affected by the multiplicity of agencies involved, a lack of clear 
distinction in responsibilities and difficulties in coordination: 
 
‘Most of current environmental protection and management duties are responsibilities of 
administrative bodies at many levels but no cooperative mechanism has been created. This 
reduces the effectiveness in doing environmental state management and, in some cases, 
creates overlap, limiting the outcomes of these activities. Therefore, apart from clearly 
defining functions of environmental state management for each administrative agency, it is 
necessary to establish cooperative mechanisms among state agencies working at all levels 
in environmental management.’ 
 
The formation of DONRE’s at provincial level has led to low morale in environment 
staff in some provinces:  Interviews with DONRE environment staff suggests that the 
effects of the formation of the DONREs has left them with: 
 
 Loss of clear identity and sense of mission 
 Loss of morale and commitment 
 Loss of influence and authority on environment issues 
 Distraction from environmental priorities and duties in daily work 

 
The domination of so many staff from former land administration departments and the loss of 
many environmental trained staff that remained in the DOSTs has is some provinces 
subsumed the effectiveness of the environment divisions.  A significant increase in 
environmental staff is needed and an increase in the status of the environmental and natural 
resource management divisions. 
 
An extensive and systematic retraining program is needed to raise the level of 
environmental and natural resource management capacity at all levels of local 
government:  The MONRE Department of Organisation and Personnel have estimated that 
many thousands of staff throughout the country require intensive retraining if environmental 
management functions are to be effectively fulfilled at local level.  This capacity situation will 
become more serious as the detailed responsibilities in implementing new environmental 
legislation and policy approaches begins to filter down through regulations and instructions 
from the centre.  There is an imbalance between responsibilities and capacities in which the 
local level is acquiring more to do but capacity is concentrated at the centre  
 
Effective decentralisation will require a strong central pollution management capacity:  
It may appear a contradiction but building local capacity to take on growing environmental 
responsibilities will require a strong capacity at central level.  Pollution management 
activities are not effective when there is a policy vacuum at higher levels.  Guidelines and 
strategic action at the National level are required to facilitate local initiatives.  Higher level 
participation is needed to advise from a broader strategic perspective, to provide technical 
guidance, to facilitate sharing of local lessons, to endorse (if not legitimise) the initiative and 
to promote replication.  Decision making at lower levels include direct knowledge of the 
reality of local conditions, a priority for local concerns, and local accountability.  It is at this 
level that the hard trade-off decisions are made about the balance between environmental 
sustainability, economic development and social well being. 
 
The MONRE regional offices must develop their potential to facilitate decentralisation 
and take on important regional functions including: 
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 Region specific environmental safeguards and standards  
 Responding to transboundary pollution incidents (e.g. river shared by two or more 

provinces) 
 Inspection and enforcement for national projects e.g. pipelines, roads, power plants. 
 Regional monitoring and reporting 
 Technical support, capacity building and training 
 Regional environmental and pollution control plans 

 

7.11 Summary and conclusions 

7.11.1 Development of Policy and Institutional Arrangements 
 
Policy, institutional and legal and instruments for environmental protection and industrial 
pollution management have been issued by the Politburo, the GOV, and MONRE.  
Strategies and plans for implementation of industrial pollution management have been 
approved or tabled by the GOV, MPI, and by MONRE117 and some DoNREs.118  
However, a continuous refinement of roles and responsibilities for all institutions involved 
in IPM is needed. 
 
The institutional framework and mandate for the decentralization of environmental 
management to PPC, DoNREs and other agencies and organizations has evolved rapidly 
over the past decade.  Some decentralized agencies have shown remarkable achievements 
in capacity development in industrial pollution management despite being almost 
overwhelmed by the industrial growth and expansion in their provinces. 
 
The Amended Law on Environmental Protection of 2005 is the most notable 
achievement for industrial pollution management.  Important innovations in the amended 
law include: 
 
 A greatly expanded range of national, regional, sectoral and local investment plans 

and projects subject to the SEA/EIA process.   
 Provides for supplementary regulations to address the responsibilities, processes and 

management of various types of waste, including hazardous waste.   
 Provides clearer environmental quality and waste standards and delegates greater 

legal authority to state agencies to introduce environmental quality regulations.   
 Public disclosure of information will play a more important role as new regulations will 

require public comment in evaluating environmental impact assessments (EIA) and 
waste collection and management.   

 Better defines responsibilities of relevant agencies related to environmental incidents.   
 Provides stricter licensing and approval framework for investment projects.119 

 
The Government Decree on the Implementation of the Amended Law on Environmental 
Protection is of paramount importance for industrial pollution management in the years 
ahead as a key operational framework for pollution regulation.  
 
On the other hand, the Law on Water Resources, which specifically provides the pollution 
framework for water, is now out of date.  It needs substantial reworking.  The Law is strong 
                                                 
117 Notably Decision No. 328/2005/QD-TTg. Approval of National Plan for Environmental Pollution Control until Year 2010. 
118 Provincial Industrial Pollution Management Plans of Ha Noi, Hai Phong, Da Nang, Binh Duong, Long An, Bac Ninh and Hai 

Duong were presented to Minster MONRE at the Final Project Steering Committer of the Vietnam Canada Environment 
Project, 04 May 2005. 

119 Vietnam 2005 Rapid Country Assessment Report: Environmental Compliance and Enforcement Program. December 2005. 
Planning and Development Collaborative International, Inc. (PADCO). 
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on the intent of not allowing the discharge of polluting wastewater.  It provides for the setting 
of water quality standards for receiving waters, but no further details are provided to guide 
the development of policies and the required secondary legislation.  The Law does not 
provide a statutory basis for allocating water for the environment or for purposes such as 
preventing saline intrusion.  It also does not provide a basis for managing demands for water 
across water sectors through pricing, education, etc.  The Law makes no reference to 
community participation in water resource management, and does not establish any 
statutory mechanisms for community input into major water resource management 
decisions, such as licensing or river basin plans. 
 
There are also overlaps and inconsistencies between this Law and the ALEP and the Land 
Law. 
 

7.11.2 Remaining obstacles 
 
To be effective in implementing its mandate, MONRE and other Ministries with 
responsibilities in industrial pollution management need to build and maintain a wide range 
of working relationships.  Within MONRE roles and responsibilities for IPM need attention. 
Table 8.7 illustrates MONRE departmental jurisdictions requiring rationalization for industrial 
pollution management: 
 
Table 7.7: Pollution management responsibilities requiring clarification in MONRE 

departmental mandates 
Pollution management responsibilities requiring 
clarification  

Existing MONRE 
organisations affected 

National pollution policies, strategies and plans DOE, VEPA, DWRM  
EIA appraisal VEPA, DEIAA 
SOE reporting and monitoring DOE, VEPA 
National environmental indicators  VEPA, DOE 
Certification and compliance DOE, VEPA,  
Water effluent licenses, charges and compliance VEPA, DWRM, DM 
Water classification and monitoring  DWRM, DOE, VEPA 
Mining environmental standards, SEA/EIA and compliance DOM, VEPA, DEIAA 
Mining licenses, charges and compliance DOM, VEPA 
Environmental restoration and clean up VEPA, DOM, DWR, DOL 
Environmental technologies and cleaner production VEPA, DOST 
Pollution information and communications VEPA, MONRE NRE 

Information Centre, DOE, 
DWRM 

 
Therefore, of great significance will be the strengthening of MONRE and possibly of 
DoNREs now being discussed within the Ministry, and the roles and responsibilities of 
Provincial, District and Commune Peoples Committees and their jurisdictions and working 
relationships with each other.  The role of VEPA  and DWRM (for water) will require special 
attention.  The need for a sharply focused national pollution control approach is more 
pressing than ever.  The demands on VEPA and DWRM during the next decade in building 
the capacities for IPM with development sectors, at local level and with the private sector will 
intensify.  Much needs to be done to give detailed expression to the good policy frameworks 
now in place.  VEPA and DWRM (for water) will need to take the lead in that work and to 
collaborate together closely.  A great deal of investment in time and resources will be 
required in outreach, with MONRE facilitating and guiding other actors in taking on their 
more rigorous pollution prevention and control responsibilities.  Devolving and decentralizing 
authority and functions does not mean that there will be less work for VEPA and DWRM – 
on the contrary – there will be a period of transmission of five to ten years when the 
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departments will be busier than ever putting in place the systems and capacities.  During 
that period it may be best for VEPA to return to its roots and refocus on pollution 
management. 
 
Equally important, will be the clarification of the roles and responsibilities of those Ministries 
with dual responsibilities (ownership and control of industries and industrial parks) at 
national and decentralized levels, notably the MOI, MOC, MOT, MPI and their Departments 
in the provinces and districts (considered in Chapter 9).  Furthermore, the clarification of 
roles and responsibilities for IPM policy tools need attention and determined implementation 
by government at national and decentralized levels (Chapter 11).   
 
The legal instruments and capacity development of PPCs, DONREs, District and Commune 
level agencies responsible for IPM needs to be accelerated to draw abreast with industrial 
growth.  The relative responsibilities for pollution regulation within Industrial Parks need to be 
clarified so that systematic application of the AEP Law is facilitated.  All this will require high 
level commitment and large investment by the government.  For that reason, the next 
chapter will examine public expenditure on IPM, the mechanism the government uses for 
those investment flows and gaps which are apparent in resources going to priority national 
environment programs.    

7.12 Future Directions 
The central GOV and MONRE will need to address the following issues to reduce existing 
industrial pollution and minimize impacts of planned and projected industrial growth: 

 Assign, clarify and streamline the functions and tasks of pollution management and 
enforcement amongst all agencies and organizations at central and local levels; 

 Increase investment by and budgets for central and local levels agencies responsible for 
pollution management; enabling their attainment of the skills and knowledge and 
equipment to review, monitor and report industrial pollution; 

 Prioritise pollution control investments by developing a decision support system to 
assess the ‘worst pollution sources’, by reviewing the overall toxicity and loading of 
pollution by these entities, and in consideration with the financial, social and economic 
stipulate the measures for and time-line to be applied to mitigate pollution from these 
sources. 

 Strengthen the legal instruments for pollution licensing, permitting and compliance 
inspection systems.  

 Refine and simplify the legal instruments for the application of economic instruments with 
the goal of increasing compliance to pollution regulations and standards, and align these 
instruments closely with existing and improved for licensing, permit and compliance 
inspection systems.  

 Mandate and apply stronger penalties and sanctions against non-complying industries, 
by setting precedents and making example of industries that will not comply to 
environmental protection norms, permit and license conditions, despite those industries 
having the resources to do so;  

 Strengthen public participation in environmental compliance and enforcement, policy-
making, EIAs evaluation, and incentives for citizens to file suits against violators. 

With special reference to the structure, function and capacities of the MONRE environment 
and natural resource management departments and DONREs the following actions are 
needed. 
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Review the mandates of VEPA, DOE, DEIAA and DWRM in the light of new legislation 
and experience: The mandates of VEPA, DOE, DEIAA and DWRM (for water) need to be 
strengthened and progressively integrated to reflect recent policy and institutional reforms 
and to clarify relationships with other departments within MONRE, other Ministries and the 
DONREs. 
 
The mandates need to emphasise the importance of building working relationships together 
and with other Ministries and their departments in developing sectoral pollution policies and 
procedures.  The overall approach is for MONRE to set standards and outcomes, and to 
facilitate and support the building of capacity in development sectors to effectively shoulder 
their sustainable use and pollution management obligations.  Similar emphasis is required in 
consultation and capacity building in the decentralised institutions at local government level.  
This outreach function needs to be implemented through special agreements and budget 
commitments, and special structures, tools and procedures.   
 
Review the environmental management mandates and functions of other MONRE 
Departments: There is a need for greater clarity concerning the roles of the Water 
Resources Agency, the Department of Minerals and the Department of Land in pollution 
management and environmental planning.  Also, the evolving role of the central inspections 
department on pollution matters needs further analysis.   
 
Address the significant staff imbalance between pollution management and other 
fields in MONRE: There is a very significant imbalance between the pollution and natural 
resource management areas and the other areas of state management under the Ministry.  
The number of formally designated pollution and natural resource management staff remains 
relatively small – especially given the rapidly expanding responsibilities and roles they are 
expected to handle.  That imbalance has serious implications for the effectiveness of the 
Ministry’s expanding pollution control functions.   
 
Quickly establish the new NRE Institute with a strong environmental protection 
capacity: MONRE needs a greater depth of pollution control and management 
capacity.  The many new and expanded fields of pollution policy which have been 
introduced warrant a much stronger staffing and budget commitment.  The proposed 
research institute should be established quickly with a clear emphasis on the two key 
concepts underlying the MONRE mission – ecological sustainability and environmental 
quality. 
 
At the local level increase the number of environmental and natural resource staff and 
the status of environmental and natural resource Divisions: The domination of so many 
staff from former land administration departments and the loss of many environmental 
trained staff who remained in the DOSTs, and the water staff who remained at DARDs, has 
had the effect of smothering the environment and natural resource divisions leading to loss 
of morale, authority and influence.  
  
 Clearly define the functions, staffing and organizational structure of the environment and 

NRM departments and agencies in and of their local branches.  
 Submit to Government a convincing case for a significant increase in environment and 

NRM staffing within MONRE and at local level. 
 Build the capacity of staff working in the environment and NRM management divisions 

established in local departments of natural resources and environment. 
 Give priority and resources to the “Decentralization of environment and NRM state 

management” program of MONRE and subject it to regular review.   
 
Initiate an intensive retraining program to raise the level of pollution management 
capacity at all levels of local government: The MONRE Department of Organisation and 
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Personnel have estimated that many thousands of staff throughout the country require 
intensive retraining if environmental pollution management functions are to be effectively 
fulfilled at local level.  SEMLA has an important role to fulfil in this respect as does the 
recently begun Danida supported project within MONRE.  However, these projects do not 
extend to the natural resource parts of MONRE. 
 
Some of these approaches will be discuss in depth in later chapters in Parts C and D.  The 
initiatives underway are on the correct pathway to improve IPM in Vietnam.  Implementation 
of the ‘mixed policy tools’ for industrial pollution management, and in particular strengthening 
the compliance systems and increasing the roles and responsibilities of the private sector 
and members of the public will be necessary to achieve the goals as stated in the Politburo 
Resolutions, Strategies and Plans of all levels of GOV, the ALEP and other legal 
instruments. 
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Annex 7.1: Legal Instruments for Industrial Pollution Management 
Policy or Legal Instrument: Overview and Guidance for IPM: 
Resolution 41/NQ-TW of the Politburo on 
Environmental Protection in the Period of 
Accelerated Industrialization and Modernization 
dated 15 November 2004. 

The Resolution provides the overall vision for 
environmental management in Vietnam. 

Government Decision No. 34/2005/QD-TTg of 
February 22, 2005, promulgating the 
Government’s action program for 
implementation of the Politburo’s Resolution 
No. 41/NQ-TW of November 15, 2004. 

...maps out responsibilities and actions of the 
government and the people for 
implementation of Resolution #41 above. 

The Strategy for Socio-Economic Development 
2001-2010, ratified by the Ninth Party 
Congress. 

… acknowledges that rapid development, 
ensuring effectiveness and sustainable 
economic growth goes in parallel with 
realization of social equality, progress, and 
environmental protection 

National Environmental Protection Strategy to 
2010 and Orientation to 2020 

… presents the guiding view on , objective 
and activities of, and solutions to environment 
protection, and an Annex comprising of 36 
priority programs for environmental 
protection… 

Law on Environmental Protection, 2005 … amends the Law on Environmental 
Protection of 1993 providing the framework for 
legal, institutional and administrative 
instruments for environmental protection. 

Ministry of Natural Resources and 
Environment. Five-Year Plan 2006-2010 for 
Natural Resources and Environment Sector. 
December 2005. 

… the overall objective of the NRE 5YP is 
“Natural resources and environment used and 
protect to ensure that economic growth, 
poverty reduction, and the quality of life are 
sustainable in accordance with the goals of  
the Government’s’’ Five Year Plan 2006 
2010”… 

Ministry of Planning and Investment.  Circular 
No. 01/2005/TT-BKH, 09 March 2005 on 
“Implementation of the Strategic Orientation for 
Sustainable Development in Vietnam”. 

… The circular specifies the requirements, 
procedure and organization for the 
implementation of Agenda 21 for Vietnam. 

Joint Circular No. 01/TTLT-BTNMT-BNV. 
Ministry of Natural Resources and Environment 
and the Ministry of Home Affairs 15 July 2003. 

…provides the guidelines for the setting up of 
functions, tasks, powers and organizational 
structure of the functional authority designated 
to assist the Provincial People’s Committees 
in addressing natural resources and 
environment issues within the provincial level.  

Government Decree No. 91/2002/ND-CP of 
11th November 2002 

… specifies the functions, responsibility, 
authority and the organizational structure of 
the Ministry of Natural Resources and 
Environment, superseding Decree 175 of 
1994.  

Government Decision No. 45/2003/QD-TTg. … establishes the provincial Departments of 
Natural Resources and Environment (DoNRE) 
superseding Decree 175 of 1994.  

Decision No. 64/2003/QD-TTg. Approving the 
plan for thoroughly handling establishments 
which cause serious environmental pollution. 

…  establishes roles and responsibilities for 
identification  and reporting the worst pollution 
sources, and modes or implementation to 
address these sources. 

Decree No. 67/2003/ND-CP. Environmental 
protection fee for waste water. 

… polluter pay fee system based on loading 
of selected pollution parameters.. 
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Decree No. 143/2004/ND-CP of July 12, 2004 
Amending and Supplementing Article 14 of 
Decree 14 of Decree No. 175/CP of October 
18, 1994. 

… clarifies the division of responsibility for EIA 
review of MONRE and DoNREs.  

Circular No. 490/1998/TT-BKHCNMT OF April 
29, 1998 Guiding the Making and Evaluation of 
Reports on the Assessment of Environmental 
Impacts of Investment Projects. 

…guiding MOSTE Circular on EIA roles and 
responsibilities, review and approval in 
Vietnam. 

Decision 155/1999/QD-TTg on the 
Promulgation of Regulation on Hazardous 
Wastes Management.  

… defines hazardous substances and 
establishes roles of and responsibilities for 
their management.  

Decree No. 121/2004/ND-DP of May12, 2004 
on Sanctioning of Administrative Violations in 
the Field of Environmental Protection. 

…prescribes violations of relevant regulations 
and applicable sanctions and remedial 
actions.  

Decree No. 175-CP of 18th October 1994 
Guiding the Implementation of the Law on 
Environmental Protection (1993)  

…establishes the responsibilities and 
functions of GOV and particularly MOSTE, the 
NEA and the DoSTEs under the LEP. 

TCVN 6980: 2001.  Water Quality – Standards 
for industrial effluents discharged into rivers 
used for domestic water supply 

… stipulates in detail limits values of 
parameters and concentrations of pollutants in 
industrial effluents by discharge volumes and 
flow rates of receiving rivers. 
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8 Environmental Protection Expenditures in Vietnam 
 
In 2004, the Government of Vietnam decided to increase public environmental protection 
expenditures (EPE) to 1% of the overall budget (Resolution of the Political Bureau, No. 41-
NQ/TW).  Challenges remain in defining and classifying the various components of EPE 
including those for pollution abatement and control (PAC) – and then in estimating 
expenditure for each component.  Effective progress in industrial pollution management 
requires governments have the capacity to keep track of past, current and future investment 
flows.  Yet, environmental authorities in Vietnam have difficulty in assessing funding needs 
from year to year in part due to uncertainty on what 1% of the overall budget means in 
practice.  When first introduced, it was not even clear if 1% represented an increase or a 
reduction in levels of environmental expenditure although the government’s intent was to 
increase its commitment. 
 
There is growing pressure on the Government to raise public expenditure on pollution control 
and to force business to do the same.  The costs to the economy of pollution, which is 
increasing in volume and toxicity are becoming evident to the government and public at 
large.  In a recent report released by the Chinese government120, it was estimated that 
environmental pollution cost China US $63 billion in economic losses in 2004, accounting for 
approximately 3% of GDP. The environmental costs of water pollution, air pollution and solid 
waste accounted for 55.9%, 42.9%, and 1.2% of the total costs respectively. These figures 
cover (i) public health, agricultural, and materials losses caused by air pollution, (ii) public 
health, industrial, and agricultural production losses and water shortage caused by water 
pollution, (iii) and the economic loss caused by the occupation of land for solid waste 
disposal. It does not account for groundwater or soil contamination.  
 
In 2004, Vietnam’s GDP reached approximately 45 billion USD (GSO, 2006).  This study has 
not attempted to undertake a similar costing exercise as in China. However, assuming that a 
figure of the same order of magnitude prevails in Vietnam (ie 3% of GDP), then the 
environmental cost of pollution in Vietnam would have reached approximately 1.2 billion 
USD in 2004 increasing to 1.3 billion USD in 2005.   
 
This chapter presents a framework for defining and assessing PAC expenditures, and 
provides initial estimates as a foundation for further monitoring and analysis. The chapter is 
organized into 3 sections.  The first section reviews international experience with EPE and 
PAC and proposes an approach to assessing PAC expenditures in Vietnam. Estimates of 
PAC expenditures are presented in section 2 followed by conclusions and recommendations 
for improving pollution management budgeting and financial reporting.  
 
The main findings emerging from this analysis are:  
 
1. Undeniably the 1% of the overall budget commitment has increased the public funding 

allocated to environmental protection particularly to pollution management. 
2. For the first time there activities understood to fall within the 1% budget ‘rule’ with the 

adoption of Decision No. 70 by the Ministry of Finance.121 Those recent developments 
represent a significant step forward.  

                                                 
120 Government of China (2006), China Green National Accounting Study Report 2004, State 
Environmental Protection Agency, Beijing. 
121 Decision 70/2005/QD-BTC dated October 19, 2005, providing guidelines for supplementing and 
amending the table of contents of the state budget.   
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3. However, while data on PAC expenditures exists, it is fragmented, incomplete, and 
sometimes unreliable. This is especially true of PAC expenditures by state-owned 
enterprises.  

4. In addition, it would appear that no state organization has taken up the responsibility of 
centralizing the collection of PAC expenditures and of linking this information to existing 
environmental priorities found in various strategies and action plans both at the national 
and local levels.   

5. As a result, in terms of funding levels and procedures, there continues to be a significant 
gap between environmental priorities and the allocation of financial resources necessary 
to tackle them.  

 

8.1 Defining and measuring environmental protection expenditures 

8.1.1 Environmental Protection Expenditures - international experience 
 
EPE is an internationally recognized term used in environmental accounting. It describes all 
goods and services aimed at protecting the environment and encouraging the sustainable 
use of the natural resources (Eurostat, 2001).  
 
In practice, EPE consists mainly of two core sub-accounts covering environmental protection 
activities (EPA) and natural resource management (NRM).122 According to the United 
Nations System for Integrated Environmental and Economic Accounting (SEEA), EPA are 
identified as actions taken to protect the natural environment and to prevent or alleviate the 
adverse effects of human economic and/or social activities. On the other hand, the NRM 
sub-account includes activities where the primary aim is the sustainable use of natural 
resources for both social and economic reasons.  
 
Given this broad coverage, there is no internationally agreed list of expenditure categories 
for NRM activities. In fact, there is no single and unique framework for preparing EPE 
accounts among countries where such accounting has become regular practice.123 124  In 
1996, the OECD adopted a framework focusing solely on Pollution Abatement and Control 
expenditures.125  OECD defines PAC activities as: 
 
“Purposeful activities aimed directly at the prevention, reduction and elimination of pollution 
or nuisances arising as a residual of production process or the consumption of goods and 
services.” 
 
Following the OECD definition, PAC expenditures are a more limited concept than EPE – 
they do not include NRM activities.  PAC expenditures relate only to activities undertaken 
within the ‘brown sector’ and do not include, for example, those relating to biodiversity 
conservation and landscape management.  PAC expenditures include:  
 
 Waste management, including activities for waste collection and transportation, 

treatment and disposal as well as other activities relating to waste management; 
   
 Waste water management, including activities relating to sewage networks, storm water 

networks, and other related activities; 
                                                 
122 Other sub-accounts include environmental taxes and environmentally beneficial activities. 
123 World Bank (2003), Public Environmental Expenditure Reviews (PEER): Experience and Emerging 
Practice. 
124 For purpose of illustration, Annex 1 presents the components of EPA and NRM developed by the 
Government of New Zealand who has been among pioneers in this field 
125 OECD (1996), Pollution Abatement and Control Expenditure in OECD Countries. 
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 Pollution abatement which includes activities for protection of ambient air and climate, 

soil and ground water protection, noise and vibration abatement, protection against 
radiation, etc.; 

 
 R&D activities relating to pollution abatement and control; and 

 
 Other PAC related activities (i.e. general administration, education and training, 

information service, etc.)   
 

8.1.2 Defining PAC in Vietnam 
 
Article 30 of the 1993 Law on Environmental Protection stipulates that  
 
“Organizations and individuals engaged in production, business and other activities that 
cause environmental degradation, environmental pollution and environmental incidents must 
implement remedial measures and shall be liable for damages according to regulations by 
law.”  
 
The Law also defines the responsibilities of various state organizations at all levels for 
environmental protection management, monitoring and pollution control. It says:  
 
All ministries, ministry-level agencies and other government bodies shall, within the scope of 
their respective functions, powers and responsibilities, cooperate with the Ministry of 
Science, Technology and Environment (MOSTE) in carrying out environmental protection 
within their sectors and in establishments under their direct supervision”. 
 
The Amended Environmental Protection Law 2005 has similar provisions.  Hence, 
environmental protection activities are undertaken by all institutional and economic sectors, 
including state, non-state (private), and domestic sectors.  Despite this legal obligation since 
1993, PAC expenditures and EPE generally were not presented as a separate line item in 
the state budget until 2006 following the adoption of Resolution 41 of the Political Bureau.  
 
As a result, information about EPE has been very limited and scattered among different 
agencies and organizations. For example, PAC expenditures of line ministries such as the 
Ministry of Agriculture and Rural Development (MARD), the Ministry of Industry (MOI), the 
Ministry of Construction (MOC), the Ministry of Transport (MOT), and the Ministry of 
Fisheries (MOFI) were never made fully available to the National Environmental Agency 
(NEA) which had the legal mandate for state environmental management and reporting.126  
While the General Statistical Office (GSO) has the overall mandate for publishing data about 
economic and social activities, it has not regularly surveyed environmental issues and 
environmental protection responses by different sectors in the country.  
 
In 2002, to help fill the gap, the World Bank estimated expenditures by government to 
environmental protection activities. The Vietnam Environment Monitor 2002 found that EPE was 
on average less than 1% of state budget expenditures during the period 1996-2001 (World 
Bank, 2002).  
 
Following Resolution 41, a lengthy debate ensued within government as to the nature of the 
activities that should be included as environmental protection activities. In particular, it was 
argued that the government was already devoting well beyond 1% of its budget expenditures 

                                                 
126 In 2003, NEA was restructured into three departments – VEPA, DEIAA and DOE (Chapter 7).    
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for this purpose if activities such as reforestation and the provision of clean water and 
sanitation were included. The issue was settled by Decision No. 70, October 19 2005 from 
the Ministry of Finance (MOF) on amendments of the system of state budget lines.  Article 1 
of Decision No. 70 provides a range of activities which should be considered as 
environmental protection activities for purpose of budget allocation. They include activities 
related to:  
 
 Investigation, surveys, monitoring, application of technical advancements, management 

models on environment development and protection; 
 Solid waste management (including waste collection, treatment, burying, and burning); 
 Wastewater management (including wastewater collection and treatment); 
 Air pollution abatement; 
 Noise pollution; 
 Toxic pollution; 
 Natural and biodiversity conservation and protection; 
 National programs on clean water and sanitation in rural areas; and 
 “Other environmental protection activities”.    

 
The PAC estimates in this report cover two main institutional sectors, the Government and 
the manufacturing sector. As illustrated in Figure 8.1, public PAC expenditures are 
disaggregated in different ways:  
 
 By sources of funding: International development assistance (ODA)127 and domestic 

state budget;  
 By regional dimensions: Central and local levels;  
 By types: Capital investment and recurrent expenditures;128  
 By functions: (i) expenditures for policy making, regulations, monitoring, standards, 

enforcement; (ii) expenditures for R&D and education, capacity building, training; and (iii) 
expenditures for infrastructure to mitigate pollution effects.  

 
For PAC expenditures undertaken by the manufacturing sector, the available information 
only allows for the definition of two categories - capital investment and recurrent 
expenditures.  
 

8.2 Estimates of PAC expenditures 

8.2.1 Data sources 
 
Vietnam does not have a comprehensive and adequate system of PAC expenditures 
reporting.   Data must be collected from various sources which may define terms and 
concepts in a different manner thus leading to inconsistencies between estimates provided 
across these sources. Data sources used in this report are described in the following 
sections. 
 

                                                 
127 In Vietnam, ODA is considered as a source of state budget funding. 
128 Capital investment is defined as all expenses for fixed capital formation and purchases of 
durable means for prevention, reduction, and elimination of pollution or any other 
degradation of the environment. Recurrent expenditures cover both the expenditures of the 
state management apparatus as well as expenditures for providing public services related to 
PAC such as waste collection and disposal, and domestic wastewater treatment.  
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Figure 8.1: Framework of expenditure for pollution abatement and control 
 

 
 
 
Data sources for public PAC expenditures  
 
Data on capital investment in PAC projects was collected from two main sources. The first 
source is the Public Investment Programs prepared by the Ministry of Planning and 
Investment (MPI) for the period 1996-2000 and for the period 2001-2005. Those Programs 
present information pertaining to domestic state budget expenditures for capital investment 
projects related to PAC (as defined earlier). The second source is UNDP’s Compendium of 
Environmental Projects during the period 1995-1999 and the period 2000-2003. The 
Compendium presents information on ODA projects related to PAC.  Another source was 
UNDP’s database on PAC related projects in 2004 and early 2005.  
 
Data on recurrent expenditures on PAC was collected at central and local levels. At the 
central level, the analysis was based on: (1) earmarked expenditures for PAC from the state 
budget to the central level of government; and (2) estimated budget and staffing allocated to 
environmental protection by key line ministry owners and managers of important industrial 
sectors (MARD, MOI, MOC, MOT, and MOFI).  At the local level, the analysis used the 
allocation of state budget provided to local governments and urban environment public 
companies such as URENCO to estimate of PAC related expenditures.       
 
Data sources for PAC expenditures by the industrial sector 
 
Comprehensive data on expenditures for pollution control by the industrial sector is not 
available in Vietnam. However, in its 2002 business survey, GSO introduced a specific 
section pertaining to pollution control expenditures (for air, waste, and water pollution). This 
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was the first and last time that such a section was inserted in the GSO business survey.  
This information has been used in this report to provide estimates of PAC expenditures by 
the industrial sector.    
 

8.3 Public PAC expenditures 

8.3.1 Capital investment 
 
According to the information available in MPI’s Public Investment Programs and UNDP’s 
Compendium, over the period 1996 – 2005 there were 145 PAC related projects. Annual 
expenditures increased significantly over the period 2000 – 2005 to reach approximately 
USD 600 million in 2005 (Figure 8.2). These expenditures reached a cumulative level of 
USD 1.5 billion for the period 1996 – 2000, and approximately USD 2.3 billion for the period 
2001 – 2005 indicative of a new level of attention and priority given to pollution control and 
abatement.  
 
Figure 8.3 also indicates that ODA has always been the main source of funding for PAC 
expenditures, amounting to approximately USD 3 billion over the period 1996 – 2005.   The 
Japanese Bank for International Cooperation (JBIC), the Asian Development Bank (ADB) 
and the World Bank (WB) contributed approximately USD 603.7 million, USD 411.6 million 
and USD 290 million respectively.  Most of the ODA went to infrastructure investment.    
 
Figure 8.2: PAC capital expenditures: 1996 - 2005 

0

100

200

300

400

500

600

700

1996 1997 1998 1999 2000 2001 2002 2003 2004e 2005e

Domestic state budget (mil.USD)

ODA (mil.USD)

 
Source: Data of projects for PAC funded through ODA came from UNDP’s data base on 
environmental projects compendium in the periods 1996-2003; Data on projects funded 
through the domestic budget came from the MPI Public Investment Programs for 1996-2000 
and 2001-2005.  
 
While ODA remains the largest source of funding for PAC, its share has reduced significantly 
from 83.5% for the period 1996 – 2000 to 73.8% for the period 2001 – 2005. The proportion 
of domestic state budget funding increased from 16.5% to 26.2% over the same periods 
(Table 8.1), again indicative of a higher level of priority given to pollution control and 
abatement.    

 
Table 8.1: Share of PAC capital expenditures by sources of funding 

1996 – 2000 2001-2005 Funding source 
Mil. 

USD 
As % of 

total 
Mil. 

USD 
As % of 

total 
ODA 1301.3 83.5% 1709.9 73.8% 
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Domestic budget investment 257.1 16.5% 607.7 26.2% 
Total 1558.4 100% 2317.6 100% 

 
Over the period 1996 – 2005, most PAC expenditures (71%) went to infrastructure 
development projects (Figure 8.3).  Yet, this share decreases significantly from 80% over the 
period 1996 – 2000 to approximately 65% over the period 2001 – 2005. The share of PAC 
expenditures devoted to administration, policy, monitoring, and for R&D and capacity 
building on the other hand increased from approximately 20% to 35% over the same period. 
In absolute terms, PAC capital expenditures devoted to administration, policy, regulation, 
and monitoring increased from USD 142 million for the five-years to 2000 to USD 324 million 
for the five-years to 2005. Similarly, capital investment for PAC projects in the area of 
training, R&D, capacity strengthening increased from USD 172 million to USD 470 million.   

 
Figure 8.3: Share of PAC capital expenditures by activity (1996-2005) 
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Finally, wastewater management attracted the bulk of PAC capital expenditures over air 
pollution control and abatement, and solid waste management Figure 8.4). However, Figure 
8.5 indicates a significant shift away from wastewater between 1996 – 2000, and the period 
2001 – 2005.  
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Figure 4:  Share of PAC capital expenditures by sectors 
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8.3.2 Recurrent expenditures – Budget Allocation 
 
In 2001, as it was then reported by the National Environment Agency, VND 102,970 million 
(or approximately USD 6.56 million) was spent on environmental protection activities in 
general (EPA). Approximately 90% or VND 91,580 million was allocated to central level 
ministries and agencies.  The remainder (approximately 10%) was allocated to provincial 
and local authorities. In 2001, the then Ministry of Science, Technology and Environment 
was responsible for the assessing the budgetary needs of the various organizations and 
distributing the funding. It should be noted that in 2001, the “National program on clean 
water and sanitation in rural areas” had its own budget line, separate from other EPA, 
amounting to VND 159,950 million (or USD 10.2 million).  
 
Following the Political Bureau Resolution No 4, the funding situation has changed 
significantly.  
 
First, as noted in Table 8.2, the Ministry of Finance now plays a much more important role in 
assessing the budget needs of the various organizations with environmental functions and 
responsibilities, and in disbursing the agreed budgets.  With respect to budget assessment 
and allocation, the role of the Ministry of Environment and Natural Resources (MONRE) has 
been greatly reduced. 
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Table 2: Procedure of budget allocation before and after Decision No. 70 
Before Decision No. 70 After Decision No. 70 
Step 1: MOF sends a guideline to ministries 
and local governments for preparing their state 
budget estimates for the next fiscal year 
 
Step 2: MONRE requests Ministries and local 
governments prepare their budget estimates of 
state funding for EPA in next fiscal year.    
 
Step 3: Ministries, state agencies and local 
governments (i.e. environmental related 
departments) prepare budget plans for EPA 
and send to MONRE. 
 
Step 4: MONRE then collect all the needs, put 
them together in the state budget estimate for 
EPA in the coming fiscal year and send to 
MOF. 
 
Step 5: MOF then will make the final decision 
of allocation of budget for EPA in the coming 
fiscal year. 
 
Step 6: Based on the allocated state budget for 
EPA, MONRE further distributes funding to 
related ministries, state organizations in order 
to undertake EPA in the fiscal year (based on 
their budget plan proposed earlier). 
 

Step 1: MOF sends a guideline to ministries 
and local governments for preparing their state 
budget estimates for the coming fiscal year  
 
Step 2: Ministries and local governments 
should base on the guideline of MOF to 
prepare the budget plan. In the budget plan, a 
budget line called "expenditure of public 
service for environment" is separated.  
 
Step 3: Based on the expenditure for 
environment in previous year and the need of 
coming year, the related agencies formulate 
their estimation of budget for so called "public 
service" for environment in the fiscal year. 
 
Step 4: At central levels, the ministries and 
state agencies will then "defense" their budget 
estimates over MOF.  
 
Step 5: MOF then will make the final decision 
of allocation of budget to be devoted to 
ministries;   
 
Step 6: At local level, MOF allocates budget for 
environmental protection activities based on 
the following criteria: 
 Population density (convertible); 
 Industrial output/ km2; 
 Number of natural parks and reserve areas. 

 
Second, VND 2,990,000 million (or USD 188.1 million) was allocated to EPA from the state 
budget for the year 2006. This suggests a 28 fold increase in the EPA budget over the year 
2001.  However, as shown in Table 8.3, following Decision No. 70, the budget allocated to the 
“National program on clean water and sanitation in rural areas” is now explicitly included in 
the budget line dedicated to environmental protection activities.  This program had its own 
budget line in 2001. Once this change is taken into account the total budget for EPA in 2006 
is 11 times higher than in 2001.  
 

Table 8.3: EPA supported by the State budget: Before and after Decision No. 70 
Framework Before Decision No. 70 After Decision No. 70 
Description  of  
environmental 
protection 
activities to be 
supported by 
state budget 

Activities relating to investigation, 
conducting surveys, monitoring, 
application of technical 
advancements, management models 
on environment development and 
protection; 
  
Activities relating to solid waste 
treatment; 
 
Activities relating to  waste water 
treatment;  
 
Activities relating to air disposal 

Activities relating to investigation, 
conducting surveys, monitoring, 
application of technical 
advancements, management models 
on environment development and 
protection; 
 
Activities relating to solid waste 
treatment; 
 
Activities relating to  waste water 
treatment; 
 
Activities relating to air disposal 
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treatment; 
 
Activities of environmental protection 
relating to noise pollution; 
 
Activities relating to toxic pollution  
 
Activities relating to natural and 
biodiversity conservation and 
protection; 
 
Other environmental protection 
activities.  
 

treatment; 
 
Activities of environmental protection 
relating to noise pollution; 
 
Activities relating to toxic pollution  
 
Activities relating to natural and 
biodiversity conservation and 
protection; 
 
National programs on clean water 
and sanitation in rural areas; 
 
Other environmental protection 
activities.  
 

 

Third, there has been a significant change in the share of budget allocated to central vs. 
local levels of government. As shown in Figure 5, the share of budget allocated to local 
levels of government increased from 60% in 2001 to approximately 90%, while the share of 
budget allocated to the central government decreased from 40% to 10%. Hence, since the 
adoption of Decision No. 70, local levels of government (provinces) have been allocated very 
significantly larger sums of money (recurrent expenditures) to undertake environmental 
protection activities.  

 
Figure 8.5: Comparison of State recurrent budget allocation for EPA in 2001 and 2006  
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Source: Data collected from Ministry of Finance and VEPA 
 
Table 8.4 shows the budget allocated to provinces for EPA in 2006 was VND 2,690 billion 
(or USD 169.2 million). Though the amount budgeted for pollution control and abatement 
can not be identified from the total allocation, the table illustrates a focus of state budget 
allocation to Ha Noi, HCM City, Hai Phong, Ba Ria - Vung Tau, Binh Duong, Dong Nai, and 
Da Nang which were identified in Part B of this report as the most important areas for 
industrial pollution in the country. The budget for those provinces accounted for 54.6% of the 
total State budget allocation for EPA in 2006. This is a direct result of the new criteria applied 
by MOF to determine state budget allocation for EPA.  
 
Table 8.4: Allocation of State budget for EPA in 2006 (VND million) 

Province/city Amount Province/city Amount 
An Giang 23,100 Kon Tum 11,360
Binh Duong 50,100 Lam Dong 22,900
Binh Dinh 19,040 Lao Cai 13,740
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Binh Phuoc 18,900 Lang Son 14,330
Binh Thuan 25,120 Lai Chau 9,460
Ba Ria- Vung Tau 153,090 Kien Giang 18,800
Bac Can 11,850 Long An 22,000
Bac Giang 20,240 Nam Dinh 22,520
Bac Ninh 15,540 Nghe An 48,960
Bac Lieu 16,980 Ninh Binh 13,520
Ben Tre 12,870 Ninh Thuan 11,920
Ca Mau 20,270 Phu Tho 22,560
Cao Bang 14,350 Phu Yen 15,110
Can Tho 42,000 Quang Binh 13,400
Da Nang 48,620 Quang Nam 21,960
Dac Lac 27,170 Quang Ngai 15,450
Dac Nong 9,560 Quang Ninh 59,120
Dong Nai 74,350 Quang Tri 11,210
Dong Thap 17,240 Son La 15,010
Dien Bien 9,460 Soc Trang 14,670
Gia Lai 17,750 Tay Ninh 21,550
Ha Giang 16,610 Thai Binh 20,250
Ha Nam 10,450 Thai Nguyen 19,400
Ha Noi 322,810 Thanh Hoa¸ 48,960
Ha Tay 28,370 Thua Thien Hue 50,000
Ha Tinh 18,280 Tien Giang 24,000
Hai Duong 32,730 Tra Vinh 12,100
Hai Phong 110,090 Tuyen Quang 12,220
Hau Giang 9,020 Vinh Long 15,530
Ho Chi Minh 750,000 Vinh Phuc 34,350
Hung Yen 19,490 Yen Bai 16,720
Hoa Binh 13,820  
Khanh Hoa 37,650  
  Total 2,690,000
Source: VEPA, 2006 
However, when normalized for the number of firms or the number of inhabitants in each 
province, or the size of each province, state budget allocated to provincial levels of 
government appears to vary significantly across provinces (Table 8.5).  Ho Chi Minh City 
and Ha Noi receive a large state budget contribution relative to their respective area (budget 
per sq.km.).  When assessed against the number of industrial firms, the EPA budgets for 
these two cities do not appear among the largest. In fact, provinces with a very small number 
of firms appear to receive comparatively large state budget contributions. This suggests that 
the number of industrial firms in a province and perhaps even the level of pollution is not a 
key determinant of state budget allocation.  
 
Table 8.5: Indicators of state budget allocation to provincial levels of government 

State budget Province information Indicators   
  

Name 
Allocated 
to DONRE 

No. of 
firms 

Area 
 sq.km. 

Population 
  

Budget 
per firm 

Budget 
per sq.km. 

Budget 
per 

capita 
Ho Chi Minch City 50,000,000 5,496 2,095 5,730,700 8,804 23,094 8.44 
Ha Noi 21,520,667 2,754 921 3,082,800 7,562 22,613 6.76 
Ba Ria Vung Tau 10,206,000 252 1,982 897,600 39,194 4,983 11.00 
Hai Phuong 7,339,333 689 1,526 1,770,800 10,309 4,653 4.01 
Dong Nai 4,956,667 835 5,895 2,174,600 5,745 814 2.21 
Quang Ninh 3,941,333 157 5,900 1,067,300 24,294 647 3.57 
Binh Duong 3,340,000 1,414 2,696 883,200 2,286 1,199 3.66 
Thua Thien Hue 3,333,333 129 5,054 1,119,800 25,006 638 2.88 
Nghe An 3,264,000 177 16,487 3,003,200 17,846 192 1.05 
Thanh Hoa 3,264,000 260 11,116 3,646,600 12,149 284 0.87 
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Da Nang 3,241,333 347 1,256 764,500 9,040 2,498 4.10 
Can Tho 2,800,000 459 2,998 1,903,500 5,903 904 1.42 
Khanh Hoa 2,510,000 290 5,198 1,111,300 8,376 467 2.19 
Vinh Phuc 2,290,000 137 1,371 1,154,800 16,176 1,616 1.92 
Hai Duong 2,182,000 313 1,648 1,698,300 6,746 1,281 1.24 
Ha Tay 1,891,333 470 2,192 2,500,000 3,894 835 0.73 
Dak Lak 1,811,333 72 13,085 1,687,700 24,346 134 1.04 
Binh Thuan 1,674,667 192 7,828 1,135,900 8,441 207 1.43 
Tien Giang 1,600,000 398 2,367 1,681,600 3,890 654 0.92 
An Giang 1,540,000 273 3,406 2,170,100 5,459 438 0.69 
Lam Dong 1,526,667 149 9,765 1,138,700 9,916 151 1.30 
Phu Tho 1,504,000 173 3,520 1,314,500 8,413 414 1.11 
Nam Dinh 1,501,333 371 1,641 1,947,100 3,916 885 0.75 
Long An 1,466,667 313 4,491 1,400,500 4,535 316 1.01 
Quang Nam 1,464,000 121 10,407 1,452,300 11,709 136 0.98 
Tay Ninh 1,436,667 153 4,030 1,029,800 9,087 345 1.35 
Ca Mau 1,351,333 158 5,202 1,200,800 8,277 251 1.09 
Thai Binh 1,350,000 221 1,545 1,842,800 5,912 845 0.71 
Bac Giang 1,349,333 141 3,823 1,563,500 9,261 342 0.84 
Hung Yen 1,299,333 201 923 1,120,300 6,256 1,362 1.12 
Thai Nguyen 1,293,333 139 3,543 1,095,400 9,004 353 1.14 
Binh Dinh 1,269,333 218 6,025 1,545,300 5,635 204 0.79 
Binh Phuoc 1,260,000 73 6,857 783,600 16,703 178 1.56 
Kien Giang 1,253,333 284 6,268 1,630,300 4,271 194 0.74 
Ha Tinh 1,218,667 61 6,056 1,286,700 19,334 195 0.92 
Gia Lai 1,183,333 88 15,495 1,095,900 13,013 74 1.04 
Dong Thap 1,149,333 253 3,246 1,639,400 4,396 343 0.68 
Bac Lieu 1,132,000 115 2,526 786,200 9,526 434 1.39 
Yen Bai 1,114,667 103 6,883 723,500 10,473 157 1.49 
Ha Giang 1,107,333 43 7,884 660,700 24,921 136 1.62 
Bac Ninh 1,036,000 442 808 987,400 2,268 1,241 1.02 
Vinh Long 1,035,333 241 1,475 1,044,900 4,157 679 0.96 
Quang Ngai 1,030,000 79 5,138 1,259,400 12,617 194 0.79 
Phu Yen 1,007,333 85 5,045 848,900 11,469 193 1.15 
Son La 1,000,667 21 14,055 972,800 46,114 69 1.00 
Soc Trang 978,000 167 3,223 1,257,400 5,667 294 0.75 
Cao Bang 956,667 32 6,691 508,200 28,931 138 1.82 
Lang Son 955,333 50 8,305 731,700 18,490 111 1.26 
Hoa Binh 921,333 57 4,663 803,300 15,642 191 1.11 
Lao Cai 916,000 43 6,357 565,700 20,615 139 1.57 
Ninh Binh 901,333 110 1,384 911,600 7,930 630 0.96 
Quang Binh 893,333 79 8,052 831,600 10,943 107 1.04 
Ben Tre 858,000 98 2,322 1,345,600 8,473 358 0.62 
Tuyen Quang 814,667 43 5,868 718,100 18,335 134 1.10 
Tra Vinh 806,667 79 2,215 1,015,800 9,882 352 0.77 
Ninh Thuan 794,667 41 3,360 554,700 18,757 229 1.39 
Bac Kan 790,000 30 4,857 296,200 25,484 157 2.58 
Kon Tum 757,333 30 9,615 366,100 24,430 76 2.00 
Quang Tri 747,333 55 4,746 616,600 13,150 152 1.17 
Ha Nam 696,667 120 852 820,100 5,618 791 0.82 
Dak Nang 637,333 19 6,515 385,800 32,462 95 1.60 
Lai Chau 630,667 10 9,059 308,000 61,032 67 1.98 
Dien Bien 630,667 21 9,560 440,800 29,063 64 1.38 
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8.3.3 Recurrent expenditures – Staffing 
 
In 2001, there were approximately 2,250 government staff working in environmental related 
administrative units in MARD, MOI, MOC, MOT, MOFI, and MOSTE. In addition, there were 
approximately 430 staff working on environmental management issues in provincial 
DOSTEs.  We estimate that each staff costs on average VND 20 million per year.  
Accordingly, the total budget expenditures for maintaining the environmental management 
institutions was approximately VND 53,560 million (or USD 3.4 million) in that year. This 
represents approximately 50% of the budget allocated to EPA in 2001 (excluding the 
‘National program on clean water and sanitation in rural areas’). Similar figures were not 
available for 2006. The increase in overall budget would indicate a much larger workforce 
devoted to environmental management in general, and pollution control and abatement in 
particular – and staffing figures available from MONRE bear that out. 
 

8.3.4 Recurrent expenditures - URENCO 
 
At the local level, URENCO is a key agent involved in environmental management. It 
operates as a state-owned enterprise. While URENCO gains revenue from waste collection 
fees from clients (domestic households, enterprises and organizations), most of its funding 
comes from the State budget. URENCO’s budget expenditures increased only slightly from 
USD25.1 million in 1998 to USD 25.9 million in 2003. In real terms (net of inflation) it seems 
that URENCO’s budget has in fact declined. 
 
Table 8.5: Budget Expenditure of URENCOs during the period 1998-2003 

Unit: VND billion 
Province129 1998 1999 2000 2001 2002 2003 

Bac Ninh 3.90 3.90 3.90 3.90 3.90 3.90 
Hoa Binh 1.86 1.86 1.86 1.86 1.86 1.86 
Long An 1.81 1.81 1.81 1.81 1.81 1.81 
Long An 1.81 1.81 1.81 1.81 1.81 1.81 
Soc Trang 1.71 1.94 2.08 2.60 1.26 3.18 
Thai Nguyen 5.40 5.40 5.40 5.40 5.40 5.40 
Thanh Hoa 10.96 12.26 12.84 14.08 14.20 15.19 
An Giang 8.50 8.59 9.52 9.87 9.45 9.45 
Ba Ria-Vung Tau 6.90 7.13 7.37 7.69 7.40 7.40 
Bac Can 0.82 0.86 0.86 0.90 0.86 0.86 
Bac Giang 2.32 2.37 2.63 2.72 2.59 2.59 
Bac Lieu 3.80 3.85 3.94 4.07 3.98 3.98 
Ben Tre 2.30 2.35 2.49 2.59 2.47 2.47 
Binh Dinh 7.34 7.49 7.59 7.71 7.29 7.29 
Binh Duong 4.51 5.12 5.18 5.39 5.22 5.22 
Binh Phuoc 2.12 2.13 2.24 2.33 2.24 2.24 
Binh Thuan 5.12 5.25 6.90 7.20 7.00 7.00 
Ca Mau 4.28 4.46 4.61 4.80 4.60 4.60 
Can Tho 8.08 8.22 8.54 9.67 9.13 9.13 
Cao Bang 1.13 1.14 1.43 1.46 1.38 1.38 
Da Nang 11.27 11.48 12.05 12.56 11.82 11.82 

                                                 
129 In 2003, there were 62 provinces.  There are now 64 provinces because of recent provincial 
divisions 
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Dac Lac 7.26 7.65 7.62 8.34 8.03 8.02 
Dong Nai 12.56 13.01 13.36 13.92 13.32 13.32 
Dong Thap 4.69 4.87 4.94 5.07 4.79 4.79 
Gia Lai 4.94 5.21 5.40 5.63 5.40 5.40 
Ha Giang 1.04 1.10 1.40 1.44 1.37 1.37 
Ha Nam 1.03 1.02 1.35 1.41 1.34 1.34 
Ha Noi 31.92 32.96 33.78 35.21 34.29 34.28 
Ha Tay 3.95 4.09 4.11 4.29 4.08 4.08 
Ha Tinh 2.35 2.41 2.55 2.69 2.55 2.54 
Hai Duong 4.75 4.86 5.00 5.21 4.96 4.96 
Hai Phong 11.91 12.13 12.63 13.16 12.54 12.54 
Ho Chi Minh City 88.07 89.75 93.27 97.21 92.08 92.05 
Hung Yen 1.93 1.98 2.16 2.25 2.20 2.20 
Khanh Hoa 7.85 8.00 8.51 9.06 8.58 8.57 
Kien Giang 6.90 7.05 7.30 7.61 7.29 7.29 
Kon Tum 2.00 2.19 2.22 2.31 2.24 2.24 
Lai Chau 1.52 1.54 1.56 1.63 1.57 1.57 
Lam Dong 7.97 8.26 8.54 8.90 8.52 8.52 
Lang Son 2.69 2.83 2.85 2.91 2.76 2.76 
Lao Cai 2.07 2.19 2.21 2.30 2.22 2.22 
Nam Dinh 4.98 4.97 5.14 5.36 5.10 5.10 
Nghe An 6.15 6.21 6.77 6.66 6.37 6.37 
Ninh Binh 2.39 2.42 2.49 2.59 2.46 2.45 
Ninh Thuan 2.47 2.56 2.63 2.94 3.08 3.08 
Phu Tho 3.75 3.82 3.93 4.09 3.90 3.90 
Phu Yen 3.11 3.18 3.26 3.33 3.15 3.15 
Quang Binh 1.75 1.85 2.14 2.23 2.14 2.14 
Quang Nam 4.09 4.19 4.40 4.59 4.39 4.39 
Quang Ngai 2.69 2.80 3.02 3.15 3.20 3.21 
Quang Ninh 9.27 9.47 9.97 10.26 9.73 9.73 
Quang Tri 2.70 2.92 2.91 2.97 2.81 2.81 
Son La 2.35 2.40 2.19 2.26 2.17 2.17 
Tay Ninh 2.57 2.67 2.92 3.16 3.28 3.28 
Thai Binh 2.17 2.20 2.22 2.32 2.20 2.20 
Thua Thien Hue 6.07 6.14 6.79 7.07 6.75 6.75 
Tien Giang 4.49 4.55 4.64 4.84 4.60 4.60 
Tra Vinh 2.51 2.71 2.74 2.86 2.73 2.73 
Tuyen Quang 1.56 1.59 1.36 1.42 1.36 1.36 
Vinh Long 3.04 3.10 3.19 3.32 3.16 3.16 
Vinh Phuc 2.27 2.39 2.53 2.63 2.51 2.51 
Yen Bai 2.81 2.84 2.89 3.00 2.85 2.85 
Total 376.51 387.48 403.93 422.05 403.76 406.55 

Source: Data from the survey conducted by the World Bank in VEM 2004. 
 

8.4 PAC expenditures by industry 
 
Information on PAC expenditures by the manufacturing sector is scarce as there has been 
no systematic effort to require or manage it.  
 
Uniquely, the 2002 GSO Business Survey covered pollution control expenditures. Of the 
11,265 enterprises then surveyed, 40.5% provided some (albeit incomplete) answers to this 
section of the survey.  The nature of the information requested from enterprises was not 
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precisely defined leading to considerable uncertainties as to the reliability of the data 
provided.  Even so, as reported in this survey, VND 233,344 million (or USD14.82 million) 
was spent in 2002 on PAC activities by the responding enterprises (Table 8.6). This is 
equivalent to approximately USD 3,000 per enterprise.  
 
 Table 8.6: Estimated PAC expenditures by industry in 2002 
  Total expenditures Construction and capital 
VSIC 
code 

No. of firms 
In survey  

Answers in 
Surveys 
Number 

Expenditures 
Total (VND m.) 

Answers in 
Surveys 
Number 

Expenditures 
Total (VND m.) 

15 2,991 807 55,018 524 33,410 
16 19 15 2,253 11 823 
17 449 259 27,905 212 8,446 
18 719 492 10,652 439 2,121 
19 278 215 5,738 181 2,200 
20 744 197 1,835 151 920 
21 424 290 10,404 252 2,222 
22 485 216 2,811 193 866 
23 28 15 1,012 9 72 
24 508 282 22,141 222 6,437 
25 647 362 5,735 328 1,766 
26 1,013 278 49,953 174 16,141 
27 167 85 4,109 59 973 
28 952 401 6,281 305 1,478 
29 303 156 1,883 138 749 
30 7 6 40 5 0 
31 214 99 5,225 85 1,373 
32 102 63 4,021 51 140 
33 44 25 633 22 83 
34 179 76 4,542 53 2,819 
35 294 118 3,687 71 1,584 
36 689 318 7,462 276 4,651 
37 9 1 4 0 0 

Total 11,265 4776 233,344 3761 89,274 

 
In 2002, the leading industrial sectors for PAC expenditures were: (1) food products and 
beverages; (2) textiles; (3) chemical and chemical products; (4) non-metallic mineral 
products; and (5) dressing and dyeing of fur (Table 8.6). These five industrial sectors 
accounted for approximately 68% of all reported expenditures in the survey.  This report 
identifies the first three of these sectors as among the largest sources of industrial pollution 
in Vietnam. 
 
Figure 6: PAC expenditures by industrial sectors (VND million) 
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Source: Calculated from GSO survey on enterprises in 2002 
 

8.5 Assessment: Expenditures vs. pollution control objectives 
 
Public environmental protection expenditures and pollution abatement and control 
expenditures have increased as a result of Resolution No. 41. Furthermore, Article 1 of 
Decision No. 70 issued by the Ministry of Finance clearly provides a range of activities 
considered as environmental protection activities for purpose of budget allocation, and 
against which 1% of budget expenditures is to be calculated. This recent development 
represents a significant improvement over an earlier situation where: (1) no clear definition of 
environmental protection activities existed; (2) no specific budget line for environmental 
protection existed in the State budget; and (3) no targeted amount of budget expenditures 
were specifically allocated to support environmental protection activities.  
 
However, the justification for allocation priorities among PAC activities is not in place.  Are 
the funds going to the right activities and in the right proportions?  There is no mechanism 
for reconciling budget allocation with specific objectives set forth in the National Strategy for 
Environmental Protection (NSEP) and the 2006-2010 Socio-Economic Development Plan 
(SEDP).  The NESP defines the following specific objectives “to restrict increases in 
pollution” as the framework for investment priorities:130 
 
 100% of the newly constructed production units must adopt clean technologies or be 

equipped with pollution mitigation and waste treatment facilities meeting environmental 
standards; 

 50% of production and business units to be granted the Certificate for Meeting 
Environmental Standards or the ISO 14001 Certificate; 

 30% of households and 70% of enterprises have at-source waste segregating facilities; 
80% of residential quarters have centered garbage containers; 80% of public places to 
be provided with litter bins; 

 40% of urban centers, 70% of industrial parks and export-processing zones to be 
provided with centered waste treatment systems that measure up to environmental 
standards; 90% of domestic, industrial and service solid wastes to be collected, and 60% 
of collected hazardous wastes and 100% of collected medical wastes to be treated; 

 Chemical safety must be strictly controlled, particularly highly toxic ones; 
                                                 
130 This specific objective is stated as “to restrict increases in pollution”, and not as ‘to reduce 
pollution’.  
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 To resolve industries that seriously pollute the environment across the country in 
accordance with the Prime Minister of the Government Decision 64/2003/QD-TTg dated 
22 April 2003.  

 
The NESP also requires the achievement of some primary targets to implement the vision 
towards 2020, including: 
 
 80% of production and business units to be granted the Certificate for Meeting 

Environmental Standards or the ISO 14001 Certificate; 
 100% of urban centers, industrial parks and export-processing zones to be provided with 

central waste treatment systems that measure up to environmental standards; 
 To establish and develop a recycling industry with a view to promoting waste recycling 

and reuse, and striving for a recycling rate of 30% of total collected waste volumes. 
 
The SEDP identifies the following targets to be achieved by 2010:  
 
 100% of new production establishments to apply clean technology or be equipped with 

pollution minimization facilities;  
 medical waste to be treated according to environmental standards; 
 50% of production and business establishments to be awarded certificates of 

environmental standards satisfaction or ISO 14001 certificates;  
 40% of urban areas, 70% of industrial and export processing zones to install centralized 

wastewater treatment systems that satisfy environmental standards; 
 80 to 90% of domestic, industrial and services solid waste to be collected;  
 Over 60% of hazardous and 100% medical waste to be treated; 75% of serious 

environmental polluters are completely settled;  
 95% of urban and 75% of rural population to have access to hygienic water; and 
 43% of natural area to be covered with forests,  
 11.2% of natural area to be protected (with attention paid to marine and wetland 

protection). 
 
These objectives and targets are clearly stated. However, there is not system for reconciling 
budget allocation against the implementation of these objectives and targets. Such a 
process would: (1) assess the financial needs necessary to achieve each of the above 
objectives and targets; (2) delineate the various sources of funding, in particular public vs. 
private, that may be channeled to achieve these objectives and targets; (3) earmark specific 
State budget towards achieving these objectives and targets; and (4) monitor the 
performance and effectiveness of State budget allocation towards the achievement of these 
objectives and targets. In the absence of such a formal process, the main vehicle for 
achieving government PAC priorities becomes relatively arbitrary and steered solely by 
administrative discretion.   
 

8.6 Wastewater fees and Vietnam Environmental Protection Fund 
 
Vietnam recently adopted Decree No. 67/2003/ND-CP on Environmental Protection Charges 
for Wastewater on June 13, 2003, and the accompanying Inter-Ministerial Joint Circular No. 
125/2003/TTLT-BTC-BTNMT providing guidelines for the implementation of Decree 67.  
With the adoption of these documents, as of 1January 2004, both domestic and industrial 
sectors were required to pay a fee for discharging wastewater to the environment. Insofar as 
the industrial sector is concerned, this fee applies directly to the discharge load of seven 
specified pollutants. A key issue pertains to the use of the collected revenues from these 
wastewater fees.  
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Section V of Circular 125 specifies that 20% of the collected fees from the industrial sector 
can be retained by local DONREs to cover the costs of fee collection, wastewater 
assessment, and sample analysis (Box 8.1). The remaining portion of the revenues collected 
is to be allocated equally between the central State budget and local State budget. 
 
Box 8.1: Use and allocation of revenues 
 
Circular 125 (Section V) 
 
20% of the total collected EPFIW (ie wastewater fees in the industrial sector) shall be retained for the DONRE to 
cover costs of fee collection, wastewater assessment and sample analysis needed for regular or irregular 
inspection of wastewater from the second time onwards, of which: 
 
- 5% is used to cover costs on fee collection according to Point 4, Clause C, Part III of the MOF’s Circular 

63/2002/TT-BTC dated July 24th 2002 providing guidelines on the implementation of legal regulations on fees 
and charges 

 
- The rest 15% is used to cover costs on wastewater assessment and sample analysis for regular or irregular 

inspection of wastewater from the second time onwards.  
 
DONRE shall be responsible for using this 20% of the collected EPFIW in accordance with the current financial 
regulations. The amount unused up to the end of this year can be transferred for use in the following year. 

 
Decree 67 (Article 8) 
 
The remainder [i.e. 80% of the collected revenue] shall be remitted into the State budget and distributed to the 
State budget levels as follows: 
 
(a) The central budget shall enjoy 50% thereof, which shall be added to operation capital of Vietnam 
Environmental Protection Fund under the Prime Minister’s Decision No. 82/2002/QD-TTg of June 26, 2002 on the 
establishment, organization and operation of Vietnam Environmental Protection Fund. 
 
(b) The local budgets shall enjoy 50% thereof, which shall be used for environmental protection, new investment 
projects, sewerage dredging, regular repair and maintenance of local water drainage systems. 

 
The Finance Ministry shall guide in detail the management and use of the collected environmental protection 
charge for wastewater prescribed in this Article. 
 
Circular 125 (Section V) 
 
The EPFW collected to the State budget shall be allocated as follows: 
 
50% of the total EPFW shall be transferred to the Central State’s budget as a source of revenue the working 
capital of the Vietnam’s National Environment Protection Fund (VNEPF) in accordance with the Decision No. 
82/2002/QD-TTg dated June 26th 2002 on the establishment, organization and operation of the VNEPF. The 
utilization and management of this source of capital is subject to provisions of the MOF Circular No93/2003/TT-
BTC dated October 6/2003 providing guidelines on financial management mechanisms of the VNEPF. 
 
The remaining 50% of the total EPFW shall be paid to the local budgets for environment protection purposes 
such as prevention of pollution, pollution treatment, prevention of environmental degradation and other 
environmental problems. 
 
Disbursements and liquidation of the fee amount from the State budget shall be made in accordance with the 
provisions of the Law on State budget and other respective legal documents. 
[End Box] 

 
With respect to the proportion of the collected revenues retained in local budgets, the intent 
of Decree No. 67 is for those revenues to be used specifically for water pollution related 
issues (e.g. sewerage dredging, repair of water drainage systems) while Circular 125 allows 
for a much broader use of the revenues targeted at pollution prevention. Discussion with 
officials in the Ministry of Finance has confirmed that Circular 125 will guide the allocation of 
revenues from wastewater fees at the local level.  
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Both documents require that 50% of the collected revenues be a recurrent source of revenue 
(adding to the working capital) of the Vietnam’s Environment Protection Fund (VNEPF).  The 
VNEPF was created by Decision No. 82/2002/QD-TTg of June 26, 2002 on the Setting up, 
Organization and Operation of Vietnam Environment Protection Fund. Article 4 (‘Tasks of 
VNEPF’) states a task of the fund is:  
 
To provide financial support for programs and projects and activities preventing, combating 
and overcoming environmental pollution, deterioration and incidents of national, inter-
sectoral or inter-regional nature, or settling environmental matters of local nature but with 
large impact. 
 
Projects and activities relating to pollution management (albeit not necessarily of industrial 
sources) are a key focus of the VNEPF. This has been confirmed in the course of 
discussions with representatives of the fund.  However, there does not yet appear to be a 
clear list of criteria defining projects eligibility and potential recipients of VNEPF’s support.  
 
Of the 1% of the state budget allocated to environmental protection expenditures (per 
Resolution No. 41), 10% must be allocated to the VNEFP (Box 8.2). Hence, a proportion but 
not all of the working capital of the VNEPF is a component of the government’s commitment 
to allocate 1% of budget expenditures to environmental protection.  
 
Box 8.2: Wastewater fees and VNEPF 
 
Decision No. 82/2002/QD-TTg of June 26, 2002 
 
Article 6. Capital sources of the VEPF 
 
Operation capital from other sources: 
 
a) Compensations for environmental damage (the amounts payable to State budget) paid by organizations 

and individuals as prescribed by laws; 
b) The deduction of 50% of environmental protection charges as prescribed by laws; 
c) The deduction of 10% of the annual funding for activities of state management of environmental protection; 
 
Circular No. 93/2003/TT-BTC of October 6, 2003 Guiding the Implementation of the Financial Management 
Regime for Vietnam Environment Protection Fund 
 
1. Active capital of VEPF includes: 
 
a) 50% of the annual environmental protection charges. The collection, remittance and deduction of this 

funding source shall be effected by VEPF according to the Government’s regulations on charges and fees. 
b) 10% of the annual State Budget funding reserved for activities of State management over the environmental 

protection. This funding source is determined in the annual State Budget plan and allocated to VEPF. 
 
 
While wastewater fees have been implemented since January 1, 2004, little of the revenues 
collected by DONRE have been transferred to the central State budget (as required in 
Decree 67 and Circular 125). This results in a tension between Decree 67 and MOF’s 
Decree 57, the latter specifying that local authorities are allowed to keep in their budget and 
for their use the revenues collected at the local level – including revenues collected through 
implementation of Decree 67.  MOF is currently attempting to address this inconsistency as 
part of an overall effort to revise Decree 67.   
 

8.7 Conclusions and recommendations 
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The discussion in this chapter illustrates several issues regarding data availability pertaining 
to EPA and PAC expenditures in Vietnam and the existing process of budget allocation. In 
particular:  
 
 When data on EPA expenditures is available, it remains fragmented and incomplete. 

This is because until 2006, EPA expenditures were not reported separately in State 
budget estimates and statements by MOF. State organizations and agencies which 
received funding from the state budget were never required to separate out EPA 
expenditures in their annual financial report or budget plan. EPA and/or PAC 
expenditures are merged with other expenditures in their financial report;  

 
 In general, the existing data remains at a high level of aggregation and does not allow a 

distinction to be drawn between PAC and other forms of EPA expenditures;  
 
 Although the enterprise survey undertaken by GSO in 2002 was used here to estimate 

industry’s PAC expenditures, the information remains unreliable - enterprises, including 
state-owned enterprises, do not keep track nor regularly report PAC expenditures in their 
financial accounting system; 

  
 No state organization is taking responsibility for collecting information on EPA and PAC 

expenditures and of linking this information to environmental policies and priorities.  
 
The recent commitment to devote 1% of budget expenditures to EPA followed with the 
adoption of Decision No. 70 offers a new opportunity to set in place a comprehensive 
tracking system which will be able to tackle those deficiencies. In particular, it is 
recommended that:  
 
 A system be developed and set in place to allow a systematic and comprehensive 

collection of data on EPA and PAC expenditures on an annual basis. Such data should 
form the basis of reporting, monitoring, and priority setting. This accounting and reporting 
activity may be directed by MOF, and implemented by MONRE in collaboration with the 
GSO and other state agencies and organizations with environment responsibilities. A 
data collection process may be formulated on the basis of the World Bank’s PEER 
developed in 2003;  

 
 In the overall financial reporting system, there should be a separate budget line for 

environmental expenditures in general, and specifically for pollution control expenditures. 
This requirement should apply to state agencies and to enterprises;     

 
 The analysis of EPA and PAC expenditures and linkages to environmental priorities 

should become a standard component of MONRE’s annual report on the state of the 
environment and of line ministry and local government SOE reports; and  

 
 EPA and PAC expenditures should be publicly accessible for purposes of policy analysis 

related to environmental management and sustainable development.   
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Annex 8.1: Classification and description of EPA and NRM activities used by 
New Zealand  
 
1. Classification and description of Environmental Protection Activities (EPA) 

1st Tier 2nd Tier Description 
Collection and 
transportation  

Involves the collection and removal of both domestic and 
industrial refuse. Also includes the cleaning and sweeping of 
streets, parks, markets, etc. 

Treatment and disposal Treatment includes any method or process designed to change 
the physical, chemical or biological character of the waste to 
render it non-hazardous, transportable storable or to enable 
recovery or recycling. Disposal involves the final placement of 
waste where no future uses are foreseen by landfill, 
containment, underground disposal, dumping at sea etc. 

Waste 
management 

Other activities Any other activities relating to waste management. Includes the 
prevention of pollution through modification designed to reduce 
the level of waste produced. Also includes the management and 
disposal of hazardous waste. 

Sewage networks Includes the construction and maintenance of a system of 
reticulation for all domestic and industrial waste water. Also 
includes the treatment of collected sewage through any 
mechanical, biological or advanced process to render waste 
water fit to meet applicable environmental standards. Also 
includes the treatment of cooling water and methods to reduce 
the amount of sewage produced. 

Waste water 
management 

Storm water network Involves the construction and maintenance of a system of 
reticulation for all urban storm water. 

Protection of ambient 
air and climate 

Comprises any activities relating to ambient air and climate 
protection including the monitoring and prevention of pollution 
through modifications designed to reduce the level of 
greenhouse gases and other remission produced. 

Soil and groundwater 
protection  

Consists of any processes designed to prevent pollutants from 
entering the ground water supply or the soil environment. Also 
includes methods or processes designed to reduce or remove 
pollutants from the soil.  

Noise and vibration 
abatement 

Includes all measures to monitor and control noise and vibration 
pollution, including the construction of noise screens and banks, 
both natural and artificial, to reduce pollution caused by road, 
rail, air traffic, and industrial processes. 

Protection against 
radiation 

Involves all actions aimed at protecting the environment from 
radiation. Excludes nuclear power stations and military 
installations 

Pollution 
abatement 

Other activities Includes all other expenditure aimed at pollution abatement or 
where expenditure cannot be separated into the above 
categories.  

Protection of 
biodiversity and 
landscape 

Landscape and habitat 
protection 

 

Bio-security Involves all actions aimed at safeguarding the natural 
environment from non – native pest species and diseases. Does 
not include the control of Tb vectors affecting domesticated 
livestock, as this is outside the scope of the account. 

Coastal protection Includes all activities aimed at safeguarding the coastal 
environment, both its landscape and ecological value 

Other activities Includes all other activities involving the management of 
landscapes and ecosystems to protect both their aesthetic and 
ecological value  

 

Species protection Includes all measures taken to protect both flora and fauna 
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Rehabilitation of 
species populations 
and landscape 

Includes the reproduction of endangered or extinct species. Also 
landscape restoration, eg mine and quarry sites. 

Restoration and 
cleaning of water 
bodies 

Comprises all activities designed to return lakes and rivers to 
their natural state through physical, chemical or biological 
activities.  

Research and 
Development 
(R&D) 

 Consists of all activities engaged in applied research and 
experimental development related to environmental protection. 

General administration Comprises management of environmental protection, including 
budget and policy advice. Also includes subscription to a 
number of international environment programs and conventions 

Education, training, and 
information services 

Includes all activities designed to increase awareness and 
expertise in the area of environmental protection. 

Environmental 
protection (not 
classified 
elsewhere) 

Other activities Any other activities relating to environmental protection not 
classified elsewhere. 

 
2. Classification and description of Natural Resource Management activities   
    (NRM) 

1st Tier 2nd Tier Description 
Regulatory 
control 

 Involves all planning, policy and enforcement of natural resource 
management.  

Inland water 
management 

 All inland water management activities aimed at sustainable use, 
including catchments works, flood protection works and 
hydrological monitoring 

Land 
management 

 All land management activities aimed at sustainable use. 
Includes expenditure on all open areas for recreation, principally 
sports fields, parks etc. 

Energy efficiency 
programs 

Includes all activities aimed at improving the use of existing 
energy source, or switching to more efficient energy sources. 
Also include activities aimed at reducing energy demand, from 
installing insulation to schemes aimed at reducing travel at work. 

Mining efficiency 
programs 

Includes all activities aimed at increasing efficiency of mining 
operations, and reducing the level of residuals produced. 

Education, training and 
information services 

Includes all activities designed to increase awareness and 
expertise in the area of natural resource management and 
sustainability  

Other 
recourse 
management 

Other activities Any other activities relating to managing natural resources and 
sustainable land use not classified elsewhere. 

 Source: Environmental Protection Expenditure Account: 2001-2003, Statistics New Zealand, 
2004  
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9 Industry managers and owners – MOI, MOC, MOT and 
MPI 

9.1 Overview 
The industrial sector in Vietnam is undergoing major changes as the country modernizes 
and increasingly participates in the global economy. These changes are largely driven by the 
shift of focus from ‘self sufficiency’ to ‘market supply‘.  There has been mounting investment 
in Vietnamese industry, particularly manufacturing, notably by Taiwan, Japan, Korea and 
Singapore; by overseas Vietnamese; and domestically by all levels of government and by 
private sector entrepreneurs. Exports are increasing, as is the domestic demand for all 
consumer products, energy, transportation and construction materials.   

The line ministries responsible for the state owned industries that supplied the goods and 
services necessary for ‘self sufficiency’ under the socialist system are now transforming their 
SOEs to service and compete in the market driven economy. This transformation 
encompasses changes to all aspects of SOE structure and operations: capitalization, 
financial accounting, management systems, production technology, supply chains and labor.  
It also involves major shifts in the way line ministries function to emphasise regulation and 
oversight of industry and to provide the right mix of incentives so that enterprises operate in 
the public interest.   In general the state owned enterprises lag far behind foreign invested 
joint ventures in production efficiency. Domestic private sector industries range from facilities 
with modern and efficient production processes to household industries using traditional 
technologies and intensive labor. 

The need for improvements in environmental management and energy consumption have 
emerged as major issues, as industrial pollution intensifies in parallel with industrial growth. 
The five key characteristics of industrial pollution prevention and control in Vietnam are 
that:131 

 Most Vietnamese industries are small-scale, and use basic processes, technologies and 
intensive labor to produce their goods. These production processes release higher 
amounts of wastes and pollution, and consume more energy and material inputs than 
sophisticated technologies. 

 The adoption of more efficient industrial processes requires industry to invest in 
infrastructure, equipment, and the training of management, and the labor force.  Many 
industries, however, will choose to establish or expand production by replicating basic 
processes and increasing the labor force rather than by upgrading technology and 
becoming more efficient.  That is the cheaper option in the short term. 

 The institutional mandates and responsibilities of all levels of government for industrial 
pollution prevention and control are still evolving. The management systems in private 
and public sector industries needed to minimize pollution and energy consumption vary 
enormously, but in general are underdeveloped.  

 The legal and administrative systems for industrial pollution prevention and control, and 
the capacity, skills and knowledge within government and industry to prevent and control 
pollution, are inadequate. 

 There has been exponential growth in high-density trade villages and in small 
manufacturers. Those enterprises and villages tend to release the highest levels of 
pollution per unit product and have the highest incidences of occupational health and 
safety issues.  

                                                 
131  Ministry of Industry of Vietnam. Industry Policy and Strategy Institute. “Background on Industrial 

Environment”. Report prepared for this study in February 2006 
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Those are the facts confronting each of the Line Ministries responsible for managing and 
regulating industrial sectors.  Further complicating their task is the continuing high level of 
industry ownership by these same Ministries. Therefore, contentious and often contradictory 
decisions are required of these Ministries to adjust their industrial development strategies, 
maintain employment and be in accordance with environmental protection objectives. 
 
This chapter analyses the IPM roles and functions of the Ministry of Industry, Ministry of 
Construction and Ministry of Transport – and the Ministry of Planning and Investment, which 
retains direct planning and oversight functions in a number of important industrial fields.  
Those organizations and the industries they represent, own and operate are the backbone of 
the economy.   Pollution control in the country largely rests on the commitment and capacity 
of these Ministries to take effective action to implement the necessary environmental policies 
and strategies.  
 
The following Chapter 10 examines the two main natural resource based ministries – the 
Ministry of Agriculture and Rural Development and Ministry of Fisheries.  They too have 
major industrial management and ownership responsibilities.  MOI, MOC and MOT draw 
heavily on natural resources in the industries under their control.  Yet, the MARD and MOFI 
primary industries tend to have a more immediate dependency on natural resources and 
therefore on the maintenance of environmental conditions for their continued productivity.   
 
There are many other ministries which have roles in pollution control as reflected in the 
Checklist on issues of Law on Environmental Protection subject to guidance of ministries, 
ministerial departments and agencies attached to Official Document No.: 2661/BTNMT-MT 
dated 23 June 2006 by MONRE (included as Annex 9.1 to this chapter).  The Checklist 
identifies the 12 Ministries and agencies with lead responsibilities in implementing provisions 
of the ALEP.  This and the next chapter deal with the six which have the most significant role 
as manufacturing industry regulators (and owners).  Others such as the Ministry of Defense, 
may be significant owners of industry but do not have fundamental regulatory functions for 
IPM. 
 

9.2 Ministry of Industry 
 
MOI leads the development and management of nine key industrial sectors - machinery, 
metallurgy, electricity and renewable energy, oil and gas, mining, chemicals, explosive 
materials, consumer goods and food processing.132  It shares management of some of these 
sectors with other ministries, for example MOFI is responsible for seafood processing and 
MARD shares responsibilities for craft villages, MONRE for mining and MPI for industrial 
parks.  These fields of overlap create uncertainty particularly for environmental protection, 
and need to be resolved.  All the manufacturing sectors managed by MOI - machinery, 
metallurgy, chemicals, explosive materials, consumer goods and food processing - have 
significant pollution problems which were examined in Part B of this report.  
 
MOI has 13 departments, 9 public service units (including research institutes such as 
Industrial Institute for Planning and Strategy - IPS).  There are Departments of Industry 
(DOI) in every province, and 23 colleges and training centers under the MOI.   
 
MOI has ownership positions in over 2000 industries, including 51 large general companies 
and enterprises (such as Energy Vietnam (EVN), PetroVietnam, VinaCoal) and numerous 
enterprises concerned with steel, petroleum, chemicals, textiles, paper manufacturing and 
                                                 
132 Decree 55/2003/ND-CP, 28 May 2003, Prime Minister. Assigning Functions, Tasks, Responsibility and 
Organization of MOI.    
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coal mining.  By June 2005, some 300 (15%) of the MOI SOEs had been equitized.  
Equitization changes the ownership of the registered capital of the SOE.  On average, the 
State holds 46.5%, the staff holds 38.1%; and other shareholders hold 15.4% of the 
registered capital of the equitized enterprise.  Four very large MOI corporations: VinaCoal, 
Vinatex, PetroVietnam, and EVN are slated for equitization.   
 

9.2.1 MOI industry management functions 
 
In summary, The MOI and DOI oversight of industry includes the following responsibilities: 
 
(i) Industrial Strategy and Master planning. MOI is involved in the preparation and oversight 
of approximated 80 strategies and master plans for industry sectors and for the economic 
regions.  MOI’s responsibilities involve studying and drafting industry policy to submit to 
government for approval such as the Prime Ministerial Decrees approving the Chemical 
Industry Development Strategy to 2010 and Vision to 2020133 and the Mechanical 
Engineering Industry Development Strategy to 2010 and Vision to 2020.134  MOI has also 
issued master plans for some industrial sub-sectors under its management, for example, the 
Plastics Industry Development Plan to 2010135  and Vegetable Oil Industry Development 
Plan to 2010.136  MOI issues regular Circulars guiding government industrial policy 
implementation and relating to investment projects.  Those documents provide policy 
direction for industrial sectors, enterprises and provinces within an overall strategic vision.  
 
Provincial industrial master plans are prepared and approved by the Provincial People 
Committees supported by the DOIs – not MOI, a decentralized procedure which is causing 
difficulties for the Ministry in its effort to maintain systematic and consistent planning and 
management approaches according to national MOI policies, strategies and programs for 
management and development of the industrial sector. 
 
(ii) Supporting industrial enterprises. MOI and the DOIs introduce regulations which support 
and promote industry and handicraft for all sectors of the economy and in SMEs and in the 
administration procedure and infrastructure of industrial zones. MOI has national support 
programs on automobiles, technology, energy conservation, and environment controls which 
are helping enterprises to improve their technology and instruments.  For example, Decree 
134/2004/NĐ-CP dated 09/06/2004 and Decree 16/2004/CT-BCN supports development of 
rural industry. 
 
(iii) Mining management. The task of MOI in the field of mining management is detailed in 
Decree 55/2003 concerned with issuing regulations for standards and norms for processing, 
controlling and approving investment mining projects.  In carries out those functions in 
collaboration with MONRE which also has extensive responsibilities in this sector.  
 
(iv) Industrial safety. MOI has responsibilities for management and control of industrial safety 
relating to machinery and instruments, chemicals, industrial explosive materials and the work 
environment. The Department of Industrial Technical Safety of MOI carries out those 
functions.  
  
(v) Processing industries and handicraft villages. MOI’s functions for the management and 
development of local industry overlap with those of MARD. MOI’s Department of Local 
Industry leads DOIs together with national business groups to support provinces in master 
                                                 
133 Decree 207/2005/QD-TTg, 18 August 2005, 
134 Decree No.186/2002/QD-TTg,  26 December 2002, 
135 Decision11/2004, 17 February 2004 
136 Issued on  8 March 2004 
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planning, technical investment, sector expansion, improving of product quality, and in 
environment control. 
 
(vi) Management in industrial parks. MOI facilitates the development of local industry in 
industrial parks and export-processing zones through support in implementation of approved 
strategies and plans, and of local development plans. However the governmental 
management of industrial zones belongs to MPI and local management of industry is the 
task of PPCs, thus the role of MOI in IPs is not clear.  

9.2.2 MOI’s environmental responsibilities 
Although pollution control and environment protection are not identified as a central function 
of MOI - these responsibilities are mentioned in some industrial development strategies and 
plans, as well as allocated by the Government and MONRE to MOI and, through it, to 
various MOI institutions such as the Energy Institute and the Institute of Policy and Strategic 
Planning (IPS).   
 
IPS has submitted a proposal to amend Government Decree 55/2003 to increase the 
environmental protection functions of MOI and to more fully embrace the polluter pays 
principle adopted in the Government’s National Agenda 21 and Environment Protection 
Strategies.  The drafts of the  ‘Industry Sustainable Development Framework’, the “Industrial 
Environment Protection Strategy’, and the ‘Regulation on Environment Protection in Industry’ 
are in the final stages of preparation, all with a central focus on the Ministry’s environmental 
and sustainable use responsibilities.  During 2005-2006 MOI took a leading role in drafting a 
Government Decree on the management of hazardous chemicals.  Those initiatives 
potentially reflect a major step forward in the role of the ministry as an advocate and 
promoter of sustainable use and cleaner production. 
 
The MOI Minister assigns administrative functions to four vice ministers,137 one being 
responsible for industrial pollution and environmental management. The Department of 
Science and Technology (DST) within the Ministry is mandated with pollution and 
environment policy implementation and drafts environmental protection regulations to submit 
to the MOI Minister for approval.  DST has three staff working on environment issues and in 
2006, established an environment Division.  The provincial DOIs have begun to respond to 
the environmental problems in the industries they manage but generally the DOI staffs have 
only limited training and understanding of Industrial Pollution Management.  Some DOIs 
have assigned environment protection tasks to their Science and Technology Divisions.  
 
IPS supports the MOI DST in environmental studies and policy drafting. IPS assigns 
environment protection issues to its Industrial Development Division. It has conducted a 
series of studies and integrated environment issues into several of MOI’s industrial laws, 
strategies and plans, such as the Mineral and Electricity Laws and a draft environment 
protection regulation for industry.    
 
Some MOI companies are becoming more responsive to environmental issues and 
concerns.  For example, EVN has assigned environmental concerns to its Division of 
Science and Technology with one full time environmental specialist.  VinaCoal has an 
environmental fund that has operated for ten years.  Yet, investment in environment 
protection by MOI companies remains small and insufficient at well under 0.25 per cent of 
company turnover.   
 
MOI is promoting the adoption of Cleaner Production by organizing training courses for its 
staff. Since 2001, about 300 staffs have participated in these training events and, over the 
                                                 
137  Decision 1636 / QD-TCCB, 29 June 2004, of MOI’s Minister on assigning tasks and responsibility to MOI 

leaders.   
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past few years, 140 enterprises have been supported in applying cleaner production 
schemes.  
 
Responsibilities of MOI under Resolution No. 41/NQ-TW/2004 
 
Environmental protection responsibilities are assigned to MOI under Political Bureau 
Resolution No. 41/NQ-TW.138   As a line ministry, MOI is responsible for the implementation 
of a number of general tasks described in the implementing Decree No. 34/2004139 and 
specifically: 
 
Article 9:  “…The Ministry of Industry shall submit to the Government in the fourth quarter of 
2005 a scheme on restricting and reducing the use of hazardous chemicals and packing 
made of difficult-to-decompose materials in industry, replacing them with environment-
friendly raw materials and materials…”140  
 
Responsibilities of MOI under the National Plan for Environment Pollution Control 
until 2010 
Annexes 9.1 and 9.2 set out MOI’s responsibilities identified within the National 
Environmental Protection Strategy and Action Plan for the period 2001 to 2010.  In 
December of 2005, the National Plan for Environment Pollution Control until 2010141 was 
issued by the Government.  This Plan provides further details on objectives, driving 
principles and tasks and solutions (roles and responsibilities) of all parties involved. 

Of particular relevance to MOI is the identification of pollution hot spots, application of the 
‘prevention principle’, and the identification of specific sub sectors (chemical, textile, dying, 
leather, paper, milk and food processing, mineral extraction and processing industries) for 
attention. 

 
Responsibilities of MOI under the Amended Law on Environmental Protection 2005 
 
MOI has been a key partner with MONRE in the development and drafting of the ALEP. The 
general responsibilities of MOI in implementation of the ALEP are presented in Table 9.2.  
MOI worked with MONRE on the Decree for Implementation of the ALEP.   Apart from 
provisions directly identifying MOI responsibilities, the Ministry has extensive obligations to 
develop a regulatory and administrative framework for implementing the PAC requirements 
under the ALEP in all fields within its mandate especially relating to the most polluting 
industries. 
 
Table 9.2: Ministry of Industry responsibilities defined by the ALEP  
Institution or 
Organization 

Selected Roles and Responsibilities for Environmental 
Protection 

Coverage in 
ALEP  

Ministry of Industry  Primary responsibilities;  ‘…including directing, guiding 
and supervising the observance of the environmental 
protection law and other relevant laws in industries,  
handling of seriously polluting industrial establishments 
under its management…’ 

Article 121.5;  
 

                                                 
138  Resolution 41/NQ-TW of the Politburo on Environmental Protection in the Period of Accelerated 

Industrialization and Modernization dated 15 November 2004. 
139 Government Decision No. 34/2005/QD-TTg of February 22, 2005, promulgating the Government’s 

action program for implementation of the Politburo’s Resolution No. 41/NQ-TW of November 15, 
2004. Section II. Tasks. 

140  Ibid. Section III. Article 9. 
141 Decision No. 328/2005/QD-TTg. Approval of National Plan for Environmental Pollution Control until 

Year 2010. 
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 Environmental protection in mineral activities. 
Ministry of Industry  Primary responsibilities;  ‘…directing the collection of 

statistics on discharging sources and assessment of the 
levels of environmental pollution caused by mineral 
exploiting and processing establishments and supervise 
their observance of the environmental protection law. 

Article 44. 

 
 

9.3 Ministry of Construction 
 

The Ministry of Construction (MOC) is responsible for the overall management of the 
construction materials industry and for infrastructure related to waste management.  Though 
contributing much to the development of the national economy, some production units of 
building materials and mechanics industry consume natural resources and energy 
inefficiently and cause significant environmental impacts, particularly the MOC industries for 
cement production, brick making, roofing materials, lime exploitation, mechanical 
processing, and materials casting, plating, and thermal treatment sub-sectors. 
The construction industry sector consists of two major production divisions -  
Building Materials Production and Building Machinery and Mechanics which overall cover 
seven sub-sectors: 
 

Building materials production: 
• Cement production industry 
• Bricks and tiles production industry 
• Building ceramics production industry 
• Asbestos-cement roofing panel manufacturing industry 
• Building stone exploiting industry 

 
Building machinery mechanics industry 

• Casting industry 
• Building machinery mechanics processing and production industry 

 

9.3.1 Environmental issues within MOC industries  
 
Cement Manufacturing: According to Government Decision 108/2005/QD-TTg, 21 cement 
factories are now being built with the most modern technology and will add total capacity to 
30,250 million tons/year. There are 54 cement enterprises in operation with a total capacity 
of 8,484 million tons/year. Twenty enterprises plan to convert to rotating kiln technology or 
invest in environmental treatment systems while the remaining 34 will have to shut down or 
turn to another field of production.  Part B of this report showed that the cement industry is 
the most significant source of air pollution in the country. 
 
Asbestos-Concrete Roofing Materials industries: Before 1975, there were only 2 roofing 
manufacturers in southern Vietnam.  Now there are 37 enterprises in 22 provinces. The 
roofing industry began to develop by the late 1990s and early 2000.  Environmental and 
occupational health and safety issues for the Asbestos-Concrete Roofing Materials sector 
are primarily of air quality: high levels of asbestos and other particulates have been found 
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inside and nearby manufacturing sites. The majority of A-C factories in Vietnam (21 of 23) do 
not meet indoor and ambient air quality standards.142 
 
Brick Making: Brick making uses two technologies: traditional kilns and industrial kilns 
(tunnel kiln).   Total output of the industry is approx 8–9 billion bricks/year, about 60% of 
which are produced by traditional kilns. Tunnel bricks account for the balance (40%).  The 
more efficient vertical shaft brick kilns are now being constructed in some provinces 
replacing traditional kilns. 
 
For traditional brick making the primary fuels are coal, wood and rice husk. Materials 
consumption is 2-2.2 m3/1000 bricks (standard size brick); fuel consumption is 250–300 kg 
coal/1000 standard bricks; labor consumption is 20–30 workers/million bricks; and the rate of 
final products: 85%. Emission levels of CO, SO2, NOx

 can be very high.  For tunnel 
technology: Primary fuels are coal and oil, materials consumption: 1.25–1.5 m3/1000 
standard brick, fuel consumption: 120–125 kg coal/1000 standard bricks, labor: 7 – 10 
workers/million bricks, rate of final products: 97%. The tunnel technology uses coal and oil 
as the main fuel source. Its high firing efficiency and tall chimney general emit CO, SO2, and 
NOx at more acceptable levels.  The main environmental issues at these factories are dust, 
noise and CO emissions.  
 
Lime and Stone Products: More than 150 lime pits and hundreds of stone pits are being 
exploited throughout the country. Lime and stone are exploited manually using dynamite. 
Only some lime and stone pits are mechanized, mainly belonging to cement factories with 
rotating kiln technology. Lime and stone processing lines at most factories are old and 
outdated without dust suction in stone breaking, grinding, screening and classifying phases, 
except for some new joint ventures. Dust comes mostly from mine explosions, stone drilling, 
breaking, screening, classifying and from loading of conveyor belts to transportation 
vehicles. Particle concentrations at steam drill sites are 10.2 -15.4 mg/m3. At grinding and 
screening phases, this figure can reach 36.5 mg/m3, 9 times higher than the specified level 
by Standard 3733/2002 QD-BYT. In addition to particulates, emissions such as CO, SO2, 
NOx exceed acceptable levels during blasting. Most of the exploiting and processing phases 
create high noise levels. Noise created by stone breaking machines often ranges from 87-
94dBA which is 2-9 dBA higher than the standard. Mine explosions disturb the ambient 
environment. Blast waves may cause serious human health impacts for local people and to 
the neighborhood. 
 
Construction Machine Manufacturing: Construction machine manufacturing enterprises 
are mainly under the Ministry of Construction, although some are under the Ministry of 
Industry and Ministry of Defense, and some are joint-ventures between foreign and local 
companies. The sub-sectors are: machinery and mechanicals for construction, building 
materials production, urban and rural development, and for maintenance. Since “doi moi” 
(renovation), the construction machine manufacturing industry has developed to more than 
40 enterprises and one research institute - 32 under MOC.  Few enterprises are equipped 
with modern production lines and improved and efficient production equipment. In general, 
technology and equipment in this sub-sector are outdated. Many factories have been 
operating since 1955-1960 and are small scale and in scattered locations.  They lack 
professional personnel and automated production processes. Production equipment is 
mostly from the former USSR, from China, and Eastern Europe, or locally made. Pollution is 
generated through all processes and in particular during the casting, thermal treatment, 
plating, mechanical processing, surface cleaning, and plating processes. Quality control in 
accordance with ISO 9000 is not properly or widely applied in these enterprises. 
 

                                                 
142 Tables 3.8 and 3.9 in the Report on Construction Industrial Sector for prepared for this study by the Ministry of 
Construction January. 2006. 
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Some foreign invested factories use highly automated production lines with environmental 
treatment system that minimize energy and materials consumption, solid wastes and waste 
water, and therefore can meet or exceed environmental protection standards.  Overall, 
compliance to environmental protection regulations and standards is low. Few enterprises 
carry out environmental monitoring. The installation, operation and maintenance of 
environmental protection equipment is limited in most enterprises. The major environmental 
issues of the construction machine manufacturing industry are noise, dust, waste water and 
solid wastes 
 
9.3.2 MOC’s environmental responsibilities 
 
Strategies and Master Plans provide the overall vision and targets for the development of 
programs and projects in the domain of MOC.  In addition, there are Provincial Construction 
Master Plans which are approved by the Provincial Peoples Committees to guide 
industrialization at provincial and local levels. 
 
At MOC, the Department of Science and Technology works on environmental protection 
policy and technical guidelines.  The Department International Cooperation has assisted 
MOC implement a number of projects with donor agencies, some of these related to 
environmental protection.  MOC has Centers, Institutes and educational institutions which 
have and are developing more expertise in environmental protection and pollution prevention 
and control. 
 
In the provinces, the Department of Construction report to a Vice Chair of the Provincial 
Peoples Committee.  In some provinces there are DOC staff with environmental 
responsibilities. Personnel of some DOIs have received training and participated in seminars 
and workshops on environmental protection and industrial pollution management through 
MOC or DOC initiatives or donor projects. DOC personnel have participated in most of the 
IPM training and capacity initiative of the VCEP Project in seven provinces.143 
 
Responsibilities of MOC under Resolution No. 41/NQ-TW/2004 
Environmental protection responsibilities are assigned to the MOC under Resolution 41.144 
Pursuant to GOVN Decree No. 34/2004, the MOC as a Line Ministry is responsible for the 
implementation of a number of general tasks145 and has specific responsibilities for the 
management of solid wastes and waste water.146   

Article 14: ‘…The Ministry of Construction shall provide uniform guidance for planning and 
formulation of norms and regulations on technical infrastructure works and environmental 
hygiene in urban and suburban areas as well as industrial parks in the third quarter of 2005; 
formulate and submit to the Government a scheme on the master plan for management of 
solid wastes and wastewater in Vietnam’s urban centers in the fourth quarter of 2005…’ 

Responsibilities of MOC under the National Plan for Environment Pollution Control 
until 2010 
 
Annexes 9.3 and 9.4 list the responsibilities identified for MOC under the National 
Environmental Protection Strategy and Action Plan 2001-2010.  The National Plan for 
Environment Pollution Control until 2010 also identifies MOC responsibilities in the  ‘Annex: 
                                                 
143  Vietnam Canada Environment Project. 1996-2006. Provinces of Hanoi, Hai Phong, Binh Duong, Danang, Hai 

Duong, Bac Ninh and Long An. 
144  Resolution 41/NQ-TW of the Politburo on Environmental Protection in the Period of Accelerated 

Industrialization and Modernization dated 15 November 2004. 
145 Government Decision No. 34/2005/QD-TTg of February 22, 2005, promulgating the Government’s action 

program for implementation of the Politburo’s Resolution No. 41/NQ-TW of November 15, 2004. Section II. 
TASKS. 

146  Ibid. III. ORGANIZATION OF IMPLEMENTATION. Article 14. 
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List of prioritized contents, programs and projects to  be implemented under the National 
Plan for Environmental Pollution Control until year 2010’.  They are: 
 
Article 6:  Proposal on infrastructure planning for collection, transportation, treatment, reuse and recycling 

of solid and liquid waste. 
Leading:  MOC 
Cooperative Agencies: MONRE, line ministries and PPCs. 
Deadline for submission and approval: 2006. 

 
Article 7:  Proposal on construction of hazardous waste treatment centers 

Leading:  MONRE 
Cooperative agencies: Line ministries, PPCs 
Deadline for submission and approval: 2006. 

 
Article 17:   Program for pollution control for production and business units after EIA report approval and 

project development. 
Leading: MONRE 
Cooperative agencies: Line ministries, PPCs 
Deadline for submission and approval: 2006. 

 
Article 18:  Proposal on construction of pre-treatment and recycling facilities of industrial waste and 

production of specific equipment for waste collection and transportation. 
Leading: MOI 
Cooperative agencies: MOC, PPCs 
Deadline for submission and approval: 2006. 

 
MOC responsibilities under the Amended Law on Environmental Protection 
 
In the ALEP Chapter XIII: Responsibilities of State Management Agencies, the MOC 
(Article 121. Section 7) assumes: 
 
 “the prime responsibility for, and coordinates with the Ministry of Natural Resources and 
Environment, concerned ministries, ministerial-level agencies, Government-attached 
agencies and provincial-level People’s Committees in, directing, guiding and supervising 
the observance of the environmental protection law and other relevant laws in the 
construction of infrastructure works of water supply and drainage, solid and liquid waste 
treatment in urban centers, concentrated production and service zones, construction 
material production establishments; craft villages and concentrated rural residential 
areas…” 
  
Related roles and responsibilities of MOC in the ALEP are summarized in Table 9.3. 
 
Table 9.3: Roles and responsibilities of MOC under the ALEP 

Roles and Responsibilities of the Ministry of Construction for Environmental 
Protection 

Coverage 
in ALEP  

MOC;  ‘…shall assume the prime responsibility for, and coordinate with the 
Ministry of Natural Resources and Environment in, issuing technical 
specifications and guidelines, inspecting and certifying hazardous waste 
treatment establishments.. 

Article 74.2  
 

MOC;  ‘…shall assume the prime responsibility for, and coordinate with the 
Ministry of Natural Resources and Environment in, issuing technical 
specifications and guidelines, inspecting and certifying hazardous waste burial 
sites. establishments and supervise their observance of the environmental 
protection law. 

Article 75.2  
 

MOC;  ‘…shall assume the prime responsibility for, and coordinate with the 
Ministry of Natural Resources and Environment in, issuing technical 
specifications and guidelines, inspecting and certifying hazardous waste burial 
sites. establishments and supervise their observance of the environmental 
protection law. 

Article 76.1  
 

MOC;  ‘…shall assume the prime responsibility for, and coordinate with the 
Ministry of Natural Resources and Environment in, issuing technical 

Article 79.3  
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specifications and guidelines, inspecting and certifying ordinary solid waste 
recycling and destruction establishments and burial sites. 
MOC;  ‘…shall assume the prime responsibility for, and coordinate with the 
Ministry of Natural Resources and Environment in, formulating a national master 
plan on collection, recycling, destruction and burial of ordinary solid wastes and 
submitting it to the Prime Minister for approval. 

Article 80.3  
 

 
Other legal instruments of importance to MOC’s PAC role 
 
The major achievements of MOC in environmental management and industrial pollution 
prevention and control has been their leadership and active participation in the development 
and completion of national laws, strategies, plans and programs and the development and 
operation of waste management infrastructure. 
 
The MOC has issued numerous Decrees, Guidelines, and Standards directly or indirectly 
related to environmental protection and industrial pollution management. Significant national 
instruments under which MOC has responsibilities as an owner and/or operator of industries 
are Decree 64/2003 (most polluted industries), Decree 67/2003 (waste water discharge 
fees), Decree No. 149/2004 (water use and discharge licenses); Regulation 155/1999 
(hazardous wastes management) and Circular No. 490/1998 (environmental assessment). 

9.4 Ministry of Transport 
The Ministry of Transportation builds, owns and operates transportation equipment and 
infrastructure nationwide. The MOT Seaway division has 66 ship building, repair or 
decommissioning facilities in 16 provinces.  The Automotive division has more than 160 
enterprises for auto repair in 61 provinces, 10 enterprises for manufacturing new vehicles in 
6 provinces, and 20 enterprises producing auto spare parts in 10 provinces. The Railway 
division has 16 manufacturing and repair factories in 7 provinces. 

 

9.4.1 Environmental Issues within MOT industries147 
 
Sea Transport Industry: In general the shipbuilding, ship repair and ship demolition 
facilities of MOT have simple technology, and have modern equipment in only a few MOT 
facilities and in some joint venture enterprises and partnerships.  Overall MOT access to and 
accumulation of capital, technology and modern production capacity is low. The qualities of 
MOT products generally are not to international or export standard. The Sea Transport 
division of MOT recognizes environmental pollution as important problem. In many of the 
MOT factories there are severe noise pollution, dust pollution, air pollution, water pollution 
and land pollution problems, and occupational health and safety issues related to the 
working environment. 
 
Automotive Industry: The industries and workshops of the automotive sector generally do 
not have modern production processes, equipment and technology. Therefore the quality of 
product is not to international standards and not competitive for export. At many facilities 
there are serious noise pollution, dust pollution, air pollution, water pollution, land pollution, 
and occupational health and safety issues related to the working environment. 
 
Rail Industry: Similar to some of the Sea Transport facilities, the industries and workshops 
of MOT Rail Transport generally do not have modern production processes, equipment and 
technology. Therefore the quality of product is not to international standards and not 

                                                 
147  Report on the Transport Industrial Sector of Vietnam prepared by the TDSI Transport Development and 

Strategy Institute. March 2006 for this study. 
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competitive for export. Overall the Rail manufacturing and repair depots and equipment have 
been in service for many years, and have not been upgraded. As all of the Railway industrial 
sites are now within urban centers, there are land use conflicts, air pollution, water pollution, 
smoke, dust, noise, and waste management issues which need to be addressed. 
 
The most pressing IPM issues facing the MOT industries are: 
 
Noise Pollution: The manufacturing of the transportation equipment includes many 
activities for cutting materials, stamping, hammering, welding, and the moving heavy 
equipment, materials and products. All these activities generate noise, usually exceeding the 
national standards and limit of 87 dBA of TCVN 5849-1999. In some facilities measured 
noise exceeds 101 dBA. 
 
Dust and Particulates Pollution: The manufacturing of the transportation equipment 
generates dust and particulates in and around the service, repair and manufacturing sites 
exceeding the standards and limit of 0.3 mg/m3 of TCVN 6438-2001. Some of the processes 
(rust removal by sand blasting) emit particulates at rates exceeding 8.5 mg/m3. 
 
Air Pollution: The preparation, sealing and painting of the transportation equipment is 
carried out indoors and outdoors, generally without filtration and other air pollution protection 
equipment or facilities.  In addition smoke and gaseous emissions are discharged from the 
foundries, welding, and other workshops, assembly lines and factories. Generally the MOT 
transport factories and workshops are not in compliance with air pollution control standards, 
TCVNs 5937, 5938, 5939 & 5940-1999.  
 
Water Pollution: Oil and hydrocarbon contamination of wastewater is a problem in all MOT 
workshops and factories.  In the shipbuilding and repair facilities, hydrocarbons often pollute 
the work sites, which are necessarily located in fresh water or seawater berths. There is 
hydrocarbon and oily waste contaminated runoff and wastewater in some of the automotive 
factories, reported at multiples of the permissible limit of 1.0 mg/l.  In the Rail manufacture 
and repair facilities, water pollution parameters of BOD and COD in wastewater discharges 
generally exceed allowable limits of TCVN 5945-1995.  
 
Solid Waste Management: Generally all Transport industries have pollution and solid 
wastes management, storage and disposal issues. At most Railway industrial companies 
solid wastes is untreated, or the treatment is not thorough. The practices of some 
Automotive enterprises has created pollution problems resulting in law suits from affected 
people. 
 

9.4.2 MOT institutional arrangements for IPM 
 
Within MOT, the Science and Technology Department formulates policies for the application 
or science, technology and environment for the industries of the Ministry. The Department of 
Registry and Transport Control has functions concerned with pollution emissions from with 
transportation (ships, trains, vehicles). Transport Inspectors assess safety and can report on 
pollution issues and complaints (smoke, dust, noise). 

No staff are directly responsible for environment protection in the industrial factories of MOT.  
In the organization structure of general companies, the Science and Technology Department 
oversees environmental management at MOT facilities. At year end, the MOT industries and 
facilities must report on production and related environmental issues to this Department. The 
Science and Technology Department undertakes research projects for environmental 
protection and has some budget for implementation. 
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The Department of Science and Technology has an environmental group of three persons 
responsible for leading the development and review of environmental policies and 
consultations on behalf of MOT. The environmental group develops environmental protection 
policies for the general companies of transport branches (rail, sea, land) of MOT. 

 

9.4.3 MOT Policy and Legal Framework for Environmental Protection 
 
Responsibilities of MOT under Resolution No. 41/NQ-TW/2004 
 
Environmental protection responsibilities assigned to the MOT under Resolution No. 41 and 
pursuant to GOVN Decree No. 34/2004, include a number of general tasks shared with other 
line ministries and for particular environmental protection concerns within the sector.  

Article 10:  ‘…The Ministry of Transport shall submit to the Government in the fourth 
quarter of 2005 a scheme on minimization of pollution caused by transport 
activities…’ 

 
Responsibilities of MOT under the National Plan for Environment Pollution Control 
until 2010 
Annexes 9.5 and 9.6 list the MOT environmental management responsibilities under the 
National Environmental Protection Strategy and Action Plan 2001-2010.  The National Plan 
for Environment Pollution Control identifies MOT as the lead agency for preparing plans for 
air quality control as listed in the  ‘Annex: List of prioritized contents, programs and projects 
to  be implemented under the National Plan for Environmental Pollution Control until year 
2010’: 

Article 10:  Plan for Air Quality Control. 
Leading:  MOT 
Cooperative Agencies: MONRE, Line Ministries and PPCs. 
Deadline for submission and approval: 2006. 

 
Responsibilities of MOT under the amended Law on Environmental Protection 
 
In the ALEP Chapter XIII: Responsibilities of State Management Agencies, the MOT 
(Article 121. Section 8) has the prime responsibility for…directing, guiding and 
supervising the observance of the environmental protection law and other relevant laws 
in the construction of transport infrastructure works and transport activities.…’ 
  
Related roles and responsibilities of MOT in the ALEP are shown in Table 9.4. 
 
Table 9.4: Roles and responsibilities of MOT under the ALEP 
Roles and Responsibilities of the Ministry of Transportation for Environmental 
Protection 

Coverage 
in ALEP  

MOT;  ‘…shall assume the prime responsibility for, and coordinate with the 
Ministry of Natural Resources and Environment in, guiding the inspection and 
certification of compliance with environmental standards for cars, motorcycles 
and other motor vehicles... 

Article 41.2  
 

 
Other legal Instruments of importance to MOT’s PAC role 
Significant national instruments under which MOT has responsibilities as an owner and/or 
operator of industries are Decree 64/2003 (most polluted industries), Decree 67/2003 (waste 
water discharge fees), Decree No. 149/2004 (water use and discharge licenses); Regulation 
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155/1999 (hazardous wastes management) and Circular No. 490/1998 (environmental 
assessment). 

MOT promulgated Vietnam Standard 22-TCVN-242-48 on the environmental impact 
assessment for application during completion of feasibility studies and design and 
construction of transport infrastructure. 

 

9.5 Ministry of Planning and Investment 

The Ministry of Planning and Investment has great potential to promote and require IPM 
approaches throughout industry.  It has a wide range of functions and powers influencing 
many aspects of industry planning and management, and could, if it chose, use that 
authority much more decisively in advocating and integrating the government’s 
environmental policies in the industry sector.  Given this significant potential as a force for 
IPM, this section goes into MPI functions in some detail.   

 

MPI guides the ministries, agencies attached to the Government and provincial/municipal 
People's Committees in formulating plans for socio-economic development.  It also 
evaluates performance in strategy and plan implementation.148  MPI takes the lead in 
defining mechanisms and policies for general economic management and for more focused 
planning and management in some specific fields such as industrial parks and export-
processing zones (Box 9.1). 

Box 9.1: The MPI’s responsibilities concerning industrial parks and export processing 
zones 

 To undertake and submit to the Government the planning process and development plans for 
industrial parks, export-processing zones and models of similar economic zone throughout the 
country; 

 To evaluate and submit to the Prime Minister for approval the planning process for and the 
establishment of industrial parks and export-processing zones;  

 to guide the realization of approved plans on development of industrial parks and export-
processing zones; 

 To act as the principal body in guiding, inspecting, synthesizing and reporting the situation on 
investment in, development and operation of industrial parks and export-processing zones;  

 To assume the prime responsibility and coordinate with concerned agencies in proposing 
managerial models and mechanism for industrial parks and export- processing zones (Decree 
61/CP). 

 
MPI has prime responsibility for developing the strategies, programs and plans on 
reorganization, renewal and development of State enterprises and development of small and 
medium-sized enterprises of various economic sectors.  And overall, the Ministry acts as the 
principal body in managing activities of domestic investment, foreign direct investment and 
guides and monitors in the course of formulating and realizing investment projects.  It has a 
special role in the collection, archiving and processing of information on business registration 
throughout the country, work undertaken by the MPI/GSO and which has provided the 
industry data base for this study on industrial pollution.  MPI has 20 departments that mirror 

                                                 
148 Government Decree No. 61/CP 6 June 2003 on the functions and powers of MPI pursuant to 
86/2002/ND-CP of November 5, 2002 
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the structure of line ministries and agencies.  Three departments are directly concerned with 
industrial development: 
 

 Department of Industrial Economy  
 Department of Industry Park and Export Processing Zones 
 Department of SME development.  

 
Industry development issues also relate to other MPI departments such as General 
Department, Regional and Local Economy Department.  It’s Department of Science, 
Education, Natural Resources and Environment is also a potential key player in applying 
environmental policies and procedures in industrial strategies, plans and projects. 
 
Two of MPI’s institutes are very influential in defining plans and policies and have had an 
important role in various environmental studies: 

 The Development Strategy Institute which is concerned with the preparation of 
strategies and plans for the economic regions 

 The Central Institute for Economic Management Studies which is closely involved in 
exploring the use of economic instruments in environmental management. 

 
The functions of the Department of Industrial Parks are set out in Box 9.1.  The Industrial 
Economy Department also has wide functions that are surprising given the existence of 
sector ministries such as MOI and MOC ready to take on these roles.  For example the 
Department is directly responsible for “researching and synthesizing” development plans for 
specific industrial sectors – “power, fuel, metallurgy, equipment and machine manufacture, 
electric and electronics, chemicals, fertilizer and rubber, construction materials, cellulose and 
paper, terra-cotta, porcelain, glass, textile, garment, leather and leather products, 
leatherette, milk processing, vegetable oil, wine and spirit, beer and tobacco.  It is also the 
key department for monitoring implementation of industrial programs and projects and for 
reporting annually on performance. 
 
Finally, the Department of Science, Education, Natural Resources and Environment has 
responsibilities for integrating environment into development plans of the sectors and areas 
and monitoring performance in implementation.   
 
Annex 9.7 is a checklist on issues in the Amended Law on Environmental Protection subject 
to guidance of ministries, ministerial departments and agencies (attached to Official 
Document No.: 2661/BTNMT-MT dated 23 June 2006 by MONRE).  Annex 9.8 lists the key 
sub-laws and decisions related to reform and pollution management in enterprises.  
 

9.6 The Obstacles/Remaining Challenges 
 
The major challenges in improving environmental management and industrial pollution 
prevention and control through MOI, MOC, MOT and MPI are: 
 
 Establishing or strengthening environmental protection departments with adequate staff 

numbers, training, budgetary resources and authority within the ministry. 
 Completing the legal and regulatory instruments and administration systems for IPM. 
 Developing a culture of environmental protection and pollution prevention and control 

amongst all leaders and staff. 
 Developing the capacity, skills and knowledge of sector staff and public and private 

industry personnel in IPM. 
 Developing and implementing environmental and pollution prevention controls standards 

and procedures for facilities managed by the ministries. 
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 Raising the investment capital for developing new pollution control infrastructure, and for 
the retrofitting or replacement of high polluting technologies and processes in industries 
and industrial parks. 

 Relocating seriously polluting facilities out of urban areas. 
 Retraining the workers from outdated industrial processes. 
 Achieving some environmental protection and pollution prevention measures with the 

rapidly growing and expanding home-based, small scale trade villages and SME 
industries clusters. 

 Surrounding industrial facilities with green belts to separate factories from populated 
areas. 
 

9.7 Future Directions 
 
The first challenge listed above is the most important to meet in the short term if real 
progress is to be made over the next five years and onwards.   
 
Strongly promote the establishment and/or strengthening of environmental units in 
sectoral agencies: The Government has long called for the establishment of environmental 
units within all sectors.  Further progress in IPM will be seriously constrained until that 
directive is met and adequate staffing and budgets are provided.  Line ministries and their 
provincial counterparts must establish environmental management units and clearly define 
their functions, authority and relationships with MONRE/DONREs. It is a fundamental and 
necessary foundation if the government is to seriously advance on the pollution control front.  
Staff of the sector environment units must be well trained and supported effectively by senior 
decision-makers and resources.  The units must be more than a public relations front for the 
organization – they need to have an operational function and be able to genuinely influence 
the sectors development plans and projects.  Special budget allocation will be required if a 
significant advance is to be achieved in this institutional innovation. 
 
Provide incentives for implementation of existing environmental strategies and plans 
by sectors:  The Government should set in place effective reporting requirements on line 
ministries and provinces on progress in implementing the main environmental policies, 
strategies and plans.  While directions are given and broad responsibilities defined, the 
process of monitoring and reporting on progress is weak.  It is facilitated by MONRE as part 
of the State of Environment Reporting but there are no incentives for agencies that have 
either performed well or badly.  In some countries reporting on environmental performance is 
tied to the annual and five yearly budget allocations.  Agencies that do well are rewarded 
through the budget process – those that don’t do well, are at risk of having their budget 
reduced.  MPI and MONRE need to explore a similar system as part of the socio-economic 
planning cycle, supported with appropriate indicators of progress. 
 
Strengthen MONRE’s capacity as catalyst and facilitator in promoting sector action to 
implement environmental policies: Each Ministry and sectoral agency requires strong 
support and guidance in taking a more systematic approach to implementing key 
environmental policies such as Resolution N0 41 and related strategies and plans.  MONRE 
needs to organize dissemination programs and training courses and develop guiding 
documents to support and guide ministries, sectors and localities in preparing their own 
directives, instructions and guidelines.  The Primer Minister has approved 36 priority 
programs and projects to implement the National Environmental Protection Strategy. As a 
ministerial body with principle responsibility in organizing strategy implementation, MONRE 
needs to issue guiding documents for developing these programs.  But to do so, 
Government will need to substantially increase the proportion of national budget going to the 
environment “sector” both to MONRE and line ministries.   
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Adopt tools and mechanisms to systematically integrate environmental concerns into 
sector operations: As MOI, MOC, MOT and MPI continue to expand their framework of 
regulations, procedures and actions in environmental protection and industrial pollution 
management, the following list of mechanisms and instruments need to be progressively 
built into day to day operations.  
 

 Mechanisms for considering environmental concerns in sector Strategies, Plans and 
Reports 

 Strategic Environmental Assessment and EIA 
 Permits and licenses 
 Inspection 
 Technology appraisal and technology transfer 
 Cleaner Production and Cleaner Technology 
 Economic instruments 
 Monitoring and reporting systems 
 Education, training and capacity building 
 Information, awareness raising and public participation 

 
An analysis of how best to apply the mechanisms and instruments in each sector is required 
as an immediate response to implementation of the ALEP, and as part of the line ministries 
on-going preparations for shouldering their IPM obligations.   
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Annex 9.1: Ministry of Industry Responsibilities in the NSEP 
 
In 2003, the Government issued the comprehensive National Strategy for Environmental 
Protection (NSEP) to 2010 and Orientation to 2020.149 The Strategy is organized into 36 
programs.  Priority ranking, target completion date and implementing and coordinating 
agencies are assigned to each program. 

Programs of particular relevance to industrial pollution management for MOI are the NSEP 
programs noted below:  

Section 1: Pollution Control and Prevention: 
 MT.PK1: Resolving of industries that seriously pollute the environment (as a Line 

Ministry). 
 MT.PK2: National hazardous waste management (as a Line Ministry). 
 MT.PK5: Cleaner Production and environmentally friendly technology adoption in Vietnam 

(as Implementing Ministry). 
 MT.PK6: Incentives for enterprises in environmental protection and international 

economic integration (as a Line Ministry). 
 MT.PK7: Development an implementation of environmentally friendly technology 

innovation road-map (as a Line Ministry). 
 

Section 3: Natural Resource Protection & Sustainable Exploitation: 
 MT.BK7: Environmental restoration of closed mineral mines (as Implementing Ministry). 

Section 4: Environmental Protection of Focal Areas: 

 MT.KV3: Construction of central wastewater treatment systems meeting environmental 
standards in all industrial parks (as Implementing Ministry with IPMB). 

Of particular relevance for industrial pollution management are the following general 
programs from NSEP Section II: Programs to Implement Solutions of the Strategy for which 
Ministry has responsibility as a Line Ministry: 
 
 MT.GP1: Strengthening of the governance of environment protection at central, local and 

sectoral levels. 
 MT.GP2: Improvement and enforcement of the environmental legal system. 

 

Annex 9.2:   MOI Responsibilities in the NRE Five Year Plan 2006-2010 
The Five Year Plan for Natural Resources and Environment 2006-2010150 was prepared by 
MoNRE in collaboration with Line Ministries, DoNREs and other participants.  The following 
table lists those provisions in the Plan which identifies MOI as the lead Ministry in 
coordinating and for taking actions: 

MOI Responsibility in NRE 5YO 2006-2010 Lead 
Ministry 

Cooperating 
Agencies 

16.  Proposal on prevention and reduction of environmental 
pollution in mineral extraction and processing activities. 

MOI MONRE, PPCs  

18.  Proposal on construction of pre-treatment and recycling 
facilities of industrial waste and production of specific 

MOI MOC, PPCs  

                                                 
149 Decision No. 256/2003/QD-TTg dated December 2, 2003 ratifying the National Strategy on Environmental 

Protection from 2003 to 2010 with an orientation to 2020. 
150 Five Year Plan 2006-2010 for Natural Resources and Environment Sector. December 2005. 
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equipment for waste collection and transportation. 

19.  Program for chemical safety. MOI MONRE, PPCs  

 
 

Annex 9.3:   Ministry Of Construction Responsibilities in the NSEP 
Programs within the NSEP of particular relevance to industrial pollution management for the 
MOC are noted below:  

Section 1: Pollution Control and Prevention: 
 MT.PK1: Resolving of industries that seriously pollute the environment (as a Line 

Ministry). 
 MT.PK2: National hazardous waste management (as a Line Ministry). 
 MT.PK4: Solid waste management capacity and efficiency improvement in urban & 

industrial areas (as Implementing Ministry with MOTAC, Line Ministries & PPCs). 
 MT.KP2: Rehabilitation of seriously polluted & degrade urban canals, ponds, lakes & 

river sections (as Implementing Ministry with MOTAC, Line Ministries & PPCs). 

Section 4: Environmental Protection of Focal Areas: 
 MT.KV3: Construction of central wastewater treatment systems meeting environmental 

standards in all industrial parks (as Implementing Ministry with IPMB). 

Of particular relevance for industrial pollution management are the following general 
programs from NSEP Section II: Programs to Implement Solutions of the Strategy for which 
Ministry has responsibility as a Line Ministry: 
 
 MT.GP1: Strengthening of the governance of environment protection at central, local 

and sectoral levels. 
 MT.GP2: Improvement and enforcement of the environmental legal system. 

 

Annex 9.4:   MOC Responsibilities in the NRE Five Year Plan 2006-2010 
The NRE 5YP 2006-2010151 identifies a number of specific responsibilities for MOC relating 
to environmental quality in urban areas and industrial parks and the management of 
hazardous wastes (listed in the following table).  Each of those fields requires more detailed 
definition of institutional responsibilities because of existing uncertainties of jurisdiction and 
authority.  MOC, MOI, MPI and PPCs, in addition to Industrial Park Management Boards, all 
have responsibilities for ensuring the Government’s environmental quality policies are met in 
the IPs.  Responsibilities in the management of hazardous wastes too are evolving.  MOC, 
through its waste collection company, URENCO, has responsibility for solid waste.  MOI and 
MONRE also have roles in controlling hazardous chemicals and metals and related 
pollutants. 

 
MOC Responsibility in NRE 5YP 2006-2010 Lead 

Ministry 
Cooperating 
Agencies 

10.6. Improve urban environmental quality MOC MONRE, DONREs 

10.8. Improve environmental quality of industrial parks MOC/MOI MOC, PPCs  

10.9. Manage hazardous waste in the focal economic zones by 
preparing, submitting for approval and directing the 
implementation process of projects for construction of 
hazardous waste treatment facilities 

MOC Line Ministries, 
sectors, MONRE, 
DONREs 

                                                 
151  Five Year Plan 2006-2010 for Natural Resources and Environment Sector. December 2005. 
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Annex 9.5:  Ministry Of Transport Responsibilities in the NSEP 
The NSEP Programs of particular relevance to industrial pollution management for MOT are:  

Section 1: Pollution Control and Prevention: 
 MT.PK1: Resolving of industries that seriously pollute the environment (as a Line 

Ministry). 
 MT.PK2: National hazardous waste management (as a Line Ministry). 
 MT.PK6: Incentives for enterprises in environmental protection and international 

economic integration (as Implementing Ministry with MONRE, Line Ministries & 
PPCs). 

Section 4: Environmental Protection of Focal Areas: 
 MT.KV4: Construction of central wastewater treatment systems meeting environmental 

standards in all industrial parks (as a Line Ministry). 
 
Of special relevance for IPM by MOT are the following general programs from NSEP Section 
II: Programs to Implement Solutions of the Strategy for which MOT has responsibility as a 
Line Ministry: 
 
 MT.GP1: Strengthening of the governance of environment protection at central, local 

and sectoral levels. 
 MT.GP2: Improvement and enforcement of the environmental legal system. 

 

Annex 9.6:  MOT Responsibilities in the NRE Five Year Plan 2006-2010 
The NRE 5YP does not identify MOT as the lead for any of the priority actions but it is a 
collaborating agency in several as listed in the following table. 

MOT Responsibility in NRE 5YP 2006-2010 Lead 
Ministry 

Cooperating 
Agencies 

11.1. Handle thoroughly seriously polluted establishments MONRE MOT as Line 
Ministry 

12.5. Protect, restore an develop degraded and polluted areas MONRE MOT as Line 
Ministry 

 
 

Annex 9.7: Checklist on issues in the Law on Environmental Protection subject 
to guidance of ministries, ministerial departments and agencies152  

 
No. Descriptions 
1 Ministry of Construction 

 1. Item 2 Article 74 on technical specifications, guidance, inspection and certification of 
harmful waste processing establishments.  

2. Item 2 Article 75 on technical specifications, guidance, inspection and certification of 

                                                 
152 Attached to Official Document No.: 2661/BTNMT-MT dated 23 June 2006 of MONRE 
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harmful waste disposal areas. 

3. Item 3 Article 79 on technical specifications, guidance, inspection and certification of 
normal solid waste recycling, destruction establishments. 

4. Item 7 Article 121 on the enforcement of the law on environmental protection and other 
legal regulations in relation to infrastructure constructions of water supply schemes, drainage 
systems, solid waste and sewage processing in urban areas, production and services 
complex, construction material processing establishments, occupational villages and 
concentrated rural residential areas. 

2 Ministry of Transportation 

 1. Item 2 Article 41 on the inspection, and certification of environmental standards for 
automobiles, motorcycles and other vehicles.  

2. Item 8 Article 121 on the legal enforcement of the Law on Environmental Protection and 
other legal regulations in relation to transportation infrastructures construction and 
transportation activities. 

3 Ministry of Trade  

 1. Item 5 Article 42 on the implementation of environmental requirements in goods 
importation and transits. 

2. Item 5 Article 43 on the standards and requirements for organizations/individuals 
importing used materials. 

4 Ministry of Agriculture and Rural Development 

 1. Item 5 Article 46 on the enforcement of environmental protection laws and regulations on 
agricultural production.  

2. Item 4 Article 121 on the enforcement of environmental protection laws and regulations 
related to production, import and use of medicals, plant protections medicals, fertilizers and 
wastes in agriculture; management of genetic plant and animal seedlings and products; canal, 
irrigation systems and forest preservation zones and rural water schemes. 

5 Ministry of Fisheries 

 1. Item 6 Article 47 on the enforcement and inspection of environmental laws in aquaculture. 

2. Item 6 Article 121 on the enforcement and inspection of environmental laws and other 
regulations on aquaculture plantation, exploitation and processing; genetic sea organism and 
genetic products; ocean preservation areas. 

6 Ministry of Education and Training 

 1. Item 4 Article 107 on the development and implementation of education programs in 
environment and training of environmental protection human resource. 

7 Ministry of Science and Technology 

 1. Item 4 Article 108 on the development of environmental protection sciences and 
technologies. 



 

   245

8 Ministry of Industry 

 1. Item 5 Article 121 on the enforcement of environmental protection laws and other 
regulations in relation to industrial sector; dealing with establishments causing serious 
environment pollution; directions to develop environment friendly industry. 

9 Ministry of Health 

 1. Item 5 Article 39 on the inspection of enforcement of environmental laws and regulations on 
hospitals and clinics. 

2. Item 9 Article 121 on the management of health wastes, and issues of environmental 
protection in health clinics; food sanitation and safety and funeral service activities 

10 Ministry of Police 

 1. Item 10 Article 121 on the inspection, investigation of environmental protection in army 
forces under its management.  

Ministry of Defense 11 

1. Item 10 Article 121 on the inspection, investigation of environmental pollution in army 
forces under its management. 

General Department of Tourism 12 

1. Item 3 Article 45 on the enforcement of environmental laws in tourism. 

 
Annex 9.8: Key regulations governing pollution management in enterprises 
 
Key sub-laws and decisions related to reform and pollution management in enterprises include: 
 
 Resolution No.41-NQ/TW of the Politburo on the issues of environmental protection in the period 

of industrialisation and modernisation and Decision No. 34/2005/QD-TTg of the Prime Minister on 
the action plan of the government for implementing resolution No.41-NQ/TW. 

 Instruction No. 36/CT-TW on 25June 1998 on strengthening the environmental protection for the 
country industrialisation and modernisation, of which pollution control is an obligation.   

 National strategy on environmental protection until 2010 and vision to 2020 endorsed by the Prime 
Minister on 2December 2003. 

 Decree No. 149/2004/ND-CP of the government on the regulation of issuing licences and permits 
for exploitation of water resource as well as for wastewater discharge to the water resource and 
Decision No. 05/2003/QD-BTNMT of MONRE on issuing certificate for investigation, exploitation of 
water resource.  

 Decree No. 67/2003/NĐ-CP on waste water management. 
 Decision of MARD No 56/2004/QD-BNN of 1st November 2004 on jurisdiction and procedures for 

granting permit for the discharge of wastewater into irrigational works system. 
 Decision No. 64/2003/QĐ-TTg of the Prime Minister on managing dangerous waste.  
 Inter-resolution No. 02/2005/NQLT-HND-BTNMT of the Farmer Union and MONRE on the 

collaboration action for environmental protection and land use management and use. 
 Decision No 2409-NN.BVTV-QD of MARD on the permission to officially and extra registration of 

permitted plant protection chemicals.  
 Decision No. 357-NN-QLN/QD of MARD on the temporary regulation of issuing certificate for 

investigation, exploitation of the underground water resource. 
 Decision No. 152/QĐ-TTg of the Prime Minister on 10July 1999 on the endorsement of solid 

waster management in urban and industrial zones until the year 2020.  
 Decision No. 155/QĐ-TTg of the Prime Minister on 16 July 1999 on the regulation of dangerous 

waste discharge and clearly defining the responsibility of agents involved in collection and 
transportation of dangerous waste and person who discharge this waste. 
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 Instruction No. 02/2004-BTNMT of MoNRE on strengthening the management of underground 
water.  

 Circulation No. 1100/MTg of the Ministry of Science and Technology on instruction of appraisal 
and environmental impact assessment of invested projects.  

 Circulation No. 1100/MTg of the Ministry of Science and Technology on the instruction of 
environmental impact assessment of the ongoing production units.  

 Inter-Circulation No. 01/2001/TTLT-BKHCNMT-BXD of the Ministry of Science and Technology 
and the Ministry of Construction on the regulation of environmental protection regarding location, 
construction and implementation of the dumping site.  
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10 Industry managers and owners with natural resource 
management functions - MARD and MOFI 

10.1 Background 
The Ministry of Agriculture and Rural Development and the Ministry of Fisheries are dealt 
with together in this chapter rather than with the other industry regulators because of the 
fundamental difference in their mandates.   These two ministries are primarily concerned 
with the use of natural resources – land and soils, forests, water and fish.   They also have a 
state natural resource management function for forestry and fisheries.  The other industry 
regulators analysed in the last chapter – MOI, MOC and MOT are solely concerned with the 
industries they manage and the infrastructure they provide.  Management of the natural 
resource base of their industries is one step away from their primary mandate.    
 
The government recognises that economic productivity is dependent on the conservation 
and sustainable use of natural resources and on environmental amenity.  That overarching 
policy position of government is not consistently applied by the managers of manufacturing 
sectors.  In fact, it is only over the past decade that even MARD and MOFI have begun to 
reorient in significant ways to sustainability rather than production maximisation.  That shift in 
their policies, strategies and plans has followed an urgent need to confront a collapse in 
natural resource stocks.   The primary and manufacturing industries managed by MARD and 
MOFI have an immediate link with the natural resources they use – even small fluctuations 
in accessibility and quality have direct and immediate repercussions on their economic 
viability.  
 
That intimate link has lead MARD and MOFI to introduce some of the most advanced 
legislation and regulations in the region on sustainable management of the natural resources 
for which they have responsibility.  On the other hand these Ministries also have to regulate 
the industry sectors which fall under their responsibilities to minimise environmental impacts, 
including pollution.  In many ways managing the environmental performance of MARD and 
MOFI industries is not different from any other sector – there are factories which are 
seriously polluting the local environment and which are using resources wastefully.  The 
Industrial Pollution Management (IPM) challenges and approaches discussed in Chapter 9 
are also relevant to MARD and MOFI.  What becomes clearer though in examining these 
two ministries is the importance of taking “area wide” or natural resource based approaches 
to pollution management.  This chapter picks up on the themes introduced in Chapter 6 in 
giving special attention in IPM to integrated planning and management for areas and for 
natural resources.  In doing so it brings Part C back to MONRE and its central role in 
providing the environmental planning context for IPM to work effectively in areas and for 
resources shared by many industries.  
   

10.2 Ministry of Agriculture and Rural Development 
 
MARD is the line ministry responsible for the rural development, agriculture, and forestry 
sectors.  MARD involvement in manufacturing is limited to the processing of agricultural and 
forest products.  The agri-forestry sectors include agricultures activities such as farming and 
irrigation, and all related support services, and forestry activities such as forest products and 
conservation forest management.  The sectors are responsible for activities which increase 
the benefits of agricultural and forestry products, including food (through food processing or 
storage), non-food, and high technology and agriculture biotechnology.  These processing 
sectors have an important role as a bridge between the producers and consumers.    
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They are concerned mainly with small and medium sized enterprises, mostly at the family 
scale.  Agricultural and rural development is considered a foundation for general economic 
development and the implementation of modernisation and industrialisation.  Over recent 
years, the restructuring of agriculture has been a priority of the Government, with the aim of 
turning the economy from self-sufficiency into a commodity farm production business.  Rural 
industry has played an important role in the process of modernisation of the agricultural 
sector in production, processing, marketing, trading and export of agricultural products.  The 
agricultural sector has been progressively producing goods with higher quality and value.  
When established, MARD controlled 520 enterprises. In 2001, there were around 900 
enterprises under the control of the agricultural and forestry sectors.  190 of these were 
agricultural SOEs, 168 were irrigation companies and 304 were forestry SOEs.  The 
remaining were seed plant companies or others service companies.  In 2006, MARD’ 
enterprises were restructured under 12 general corporations with 317 companies. 
 
Most of those enterprises are not classified as manufacturing activities and, while many are 
dependent on agro-forestry products such as textiles and food and beverages, they are most 
often regulated by other ministries.  Important exceptions are the sugar and rubber 
industries, grain mill products and prepared animal feeds, all significant polluters.  
Processing of agricultural crops for export and domestic consumption has increased for an 
expanding array of commercial plantation species.  Between 1997 and 2001, for example, 
there was spectacular growth in the output of pepper (338%) and coffee (100%), making 
Vietnam the world’s second largest exporter of these commodities.  Over the same period 
there was strong growth in the output of rubber (61%), tea (60%) and rice (16%), for which 
Vietnam is routinely the world’s second or third largest exporter.  Processing enterprises for 
these products have grown accordingly. 
 
Measured by employment, Vietnam is an agrarian society, with around 65% of the labour 
force working in agriculture, forestry and fisheries.  Despite a growth in value added of 4% 
annually over the past decade, the agricultural sector accounts for just 23% of GDP, down 
from 40% in 1991.  The proportion of workers in agriculture, forestry and fishery has 
decreased from 68.2% of the national total in 2000 to 57% in 2005.  The structure of rural 
manufacturing by sub-sectors is shown in Figure 10.1. 
 
Figure 10.1: Structure of rural manufacturing by sub-sectors 
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Source: UNIDO Rural Industrial Development in Vietnam Strategy for Employment Generation and 
Regionally Balanced Development 
 
Food and foodstuff manufacturing units dominate with 36% of all manufacturing units 
followed by other agro-processing (other than food and foodstuff and wood processing) 
(16%), wood processing (15%), textiles and garment (13%), and production of construction 
materials (10%). In total, about 80% of all rural industries are based on domestic natural 
resources. 



 

   249

In the forestry sector, more than 60% of enterprise relate to production of construction wood 
and domestic furniture, ship building, and transportation.  Processing of sawn timber (14%), 
fine wood art (13%), artificial board (8.4%) and rattan and bamboo (4.2%) are the other sub-
sectors in which MARD and the DARDs manage manufacturing enterprises. 
 

10.2.1 MARD and the National Socio-Economic Development Strategy to 2010 
 
The National Socio-Economic Development Strategy (SEDS) has a strong focus on 
restructuring of the agriculture and forest sectors.  It has goals of completing the re-
arrangement of production organisations of State-owned agricultural and forestry enterprises 
including completing the equitisation of SOEs in agriculture; intensifying the development of 
cooperatives; continuing the implementation of agri-forestry amalgamation; and accelerating 
socialisation of investment in agriculture and forestry to reduce pressure on State 
investment.   
 
Under the SEDS the agricultural goals include: to create quality changes in agricultural 
production and to strongly develop the rural economy to satisfy domestic demands and 
increase export turnover; to improve the efficiency of the agricultural sector through the 
application of scientific and technological advances to production, preservation and 
processing; to diversify economies and crafts, particularly those with high added and export 
value; to improve the farmers’ living standards and completely eliminate hungry households 
and substantially reduce poor households by 2010.   
 
The value added of agriculture, forestry and fishery is to increase by about 3.0 – 3.2% per 
year (production value 4.5%). To achieve this will require increased production to ensure 
national food security, food reserves, animal feeds and export of 3 – 4 million tonnes per 
year.  It will involve an increase in high-quality rice for export without increasing rice-
cultivating areas; the transfer of low-productivity areas to other crop cultivation or livestock 
raising; increasing intensive farming and productivity; and developing large-scale 
specialisation areas closely linked with processing industries, for example for processing of 
commercial crops, meat and dairy produce.   
 

For the forestry sector, the SEDS calls for the creation of significant change to increase 
forestry products, primarily wooden products; to fundamentally reform the forestry sector 
with stronger linkages between protection and economic functions; to restructure different 
kinds of forests in accordance with ownership (the State, communities, individuals and other 
economic sectors), to reduce forest areas directly managed by State agencies; to increase 
forest coverage; and to plant forests so as to provide raw material supply areas for paper 
mills and artificial planks factories. 

10.2.2 MARD SOE reform 
 
In 2003, the Prime Minister issued Decision 65/2003/QD-TTG (22 July 2003) to renovate 
SOEs under MARD to 2006.  For state-owned agro-forestry enterprises, the National 
Assembly issued Resolution 28/NQ-TW on their continuous arrangement, renovation and 
development.  The Government specified the implementation of this Resolution through the 
following two legal documents: 
 
Resolution 170/2004/NĐ-CP dated 22/9/2004 on state-owned agro enterprises has 
provisions for dissolution of enterprises with weak management and losses in three 
consecutive years or for which current income comes mainly from leasing land.  The 
renovation of agro enterprises must aim at sustainable and effective use of land and their 
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existing technical facilities; to increasing production and competitiveness; establishing 
concentrated commercial agro-product areas in combination with processing industry and 
markets; continuing to establish new enterprises in remote areas where the majority of 
ethnic minority people live.   
 
Resolution 200/2004/NĐ-CP dated 3/12/2004 covers the arrangement and renovation of 
state-owned forestry enterprises.  Organisation and management renovation aims to: 
effectively use land resources; sustainably use forest resources; increase the production and 
trading effectiveness of enterprises; and generate more job opportunities and income for 
local people.  
 
In 2003, the government endorsed the MARD proposal for reforming agricultural enterprises 
and the number of corporations was reduced to 12.  The General Tea Corporation and 
general Animal Husbandry Corporation were converted to parent company models.  To June 
2004, MARD had equitised 126 SOEs of which 98 have been turned into joint-stock 
companies with strong import and export activities.  Export turnover in 2003 reached USD 
650 million, some 33% of total sector exports and 31.5% increase over 2002.  The 
enterprises have also imported 1,954 million tonnes of fertiliser for production.  
Though the equitisation implementation process has been strongly promoted, the number of 
equitised enterprises is still small at only 43% of the total (not the planned 50%).    
 

10.2.3 Key environmental management issues for MARD 
 
Achieving effective environmental management in the agri-forestry sectors will not be easy 
because they are linked so intimately with poverty reduction and employment.  For many 
people, MARD sectors provide the only source of basic food and livelihood.  Products from 
the sectors are seen by the Government as a means of increasing export earnings - 
however, most producers are poor and inefficient with no capacity for pollution management.  
Agriculture takes place with little land use or other forms of planning, a lack of operational 
environmental guidelines and regulations from either MARD or MONRE, and limited 
extension to promote best practice approaches.  In this section, key issues influencing the 
ability of the ministry and its provincial departments in introducing effective environmental 
management of their enterprises are examined. 
 
Pollution management  
 
In the agri-forestry sectors environmental pollution is normally localised in areas around 
large state companies and small scale industries at the household level that are lacking 
pollution control equipment and directly impact on soils, rivers and ponds and air.  
Agricultural and forest processing enterprises are a significant source of local pollution.  For 
example, there is known pollution (COD, TS, NH4+) of underground water in wells in the 
areas of food processing and animal feeds industries.  Agricultural and forestry processing 
can generate large quantities of solid wastes.  For example, in traditional sugar processing, 
in order to produce 1 million tons of sugar, 1 million tons of sugar-cane-dregs, 0.5 tons of 
sugar sediment and 30 tons of leaves and debris will be created.  In order to process 100 
tons of rice, 10 tons of husk and 3,000 to 4,000 tons of residues will be created.   Only 10% 
of 100 cashew-processing factories across the country apply wastewater treatment facilities.   
 
However, the full scale of this localised pollution of air, surface water or groundwater from 
MARD and DARD managed enterprises is not known.  The information is anecdotal and 
mixed with industrial activities of other sectors.  There is no means to assess and address 
the environmental problems associated with MARD industries in a systematic way because 
the ministry does not consistently monitor and record their environmental performance. 
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SOE environmental performance 
 
A major issue for the sector is the performance of the SOE’s – they are inefficient operators 
providing relatively small return that tends not to cover investment costs.  The capacities and 
competitiveness of SOEs is weak and their financial capacities are low with a registered 
capital below VND 10 billion.  They have been encountering many difficulties and 
challenges.  First, the process of equitisation has been slow. Second, they have struggled 
when faced with increasing market competition and the accession into the WTO.  As well, 
processing enterprises which are newly constructed have higher product prices, as is the 
case for the sugar and vegetable processing industries.  In general, the MARD state owned 
enterprises have poor environmental performance and limited capacity to respond, 
particularly for wastewater management.   
 
A MARD survey collected data on revenues and costs of 63 SOEs and 508 non-state 
incorporated enterprises in industry and construction in rural areas. The results show that 
SOEs in agro-processing in the north of Vietnam are running at a loss equivalent to 13.8% of 
turnover, or a loss on equity before tax of 23%.  SOEs in industry and construction are 
running at a loss equivalent to 8.6% of the turnover or a negative return on equity before tax 
of 15%.  Non-state enterprises in agro-processing are running at a profit before tax 
equivalent to 5.1% of the turnover or a return on equity before tax of 27%, which is quite 
acceptable according to international experience.  The return on equity should exceed the 
current market interest rate plus a bonus for the entrepreneurial risk. Non-state incorporated 
enterprises in industry and construction on average are running at a profit before tax 
equivalent to 1.2% of the turnover, or a return on equity before tax of 4.3%, which is below 
accepted levels according to international experience.  Large SOEs shoulder additional 
Government imposed obligations such as insurance, taxes, and contributions to establish 
nurseries, kindergartens and other social infrastructure.  
 
The key message here is that enterprises which are economically marginal but serious 
polluters either must be closed down or be supported by government to clean up their 
environmental performance.  They should not be permitted to continue polluting at a cost to 
workers, local communities and the environment.  In these cases one-off special purpose 
subsidies may be appropriate and accompanied by environmental and economic 
management planning and actions over a specified period in which the enterprise would 
become profitable or be phased out.  
 
Forest processing  
 
The forestry sector faces a number of significant challenges which will affect environmental 
performance in MARD enterprises.  Although a comprehensive forest conservation strategy 
is in place, MARD has not been able to synchronise overall policy implementation through 
an appropriate institutional framework.  The goal is to shift forest enterprises to value added 
production – but inevitably the industries are dependent on a diminishing natural resource 
and investment in the sector is inadequate.  National and international investors consider the 
sector to offer only long-term and high-risk returns.  Vietnam has joined AFTA and the WTO 
and will face stronger competition in selling its forestry products on the world market, 
especially the products from its forest plantations, such as chipboard.  The most difficult 
challenge is to link forest conservation and enterprise development with poverty reduction.  
In many areas, forest losses have occurred due to immediate needs for food production, 
making it difficult to harmonise poverty reduction, growing business interests and 
environmental protection.  
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10.2.4 MARD institutional arrangements and environmental management 
Division of responsibilities and structural issues within MARD and between MARD and other 
ministries are significant factors influencing sector environmental performance.  The 
structure of MARD provides good role separation for the forestry sector - two departments 
having the main forestry responsibilities, separate from other agricultural and rural 
development focused departments.  One of these departments has an environmental 
conservation mandate while the other has a forest development mandate.  However, for the 
remaining MARD departments there is none with a clear environmental protection mandate 
that would assist the more development focused departments and the commercial 
enterprises to undertaken their activities in a more ecologically sustainable manner.   
 
A basic issue is the relationship between MARD and MONRE – and resolving who regulates 
what.  MONRE is the independent regulator for environmental protection and natural 
resource use (in this case, for natural resources other that forestry).  Because of the 
evolution in its functions, MARD has both a state natural resource management function 
(conservation of forestry resources for future generations) and is also a major natural 
resource user (like the other development ministries reviewed in Chapter 10).  This creates 
tensions within the Ministry which in most cases has seen pollution and other environmental 
considerations sacrificed for production objectives. 
 
At ministerial level, the functions and roles of the Department for Forestry Development 
(DFD) and the Forest Protection Department (FPD) are still overlapping. The Forest 
Protection Department plays the role of forest protection but at the same time also 
undertakes some activities related to forest development.  The organisation systems of Sub-
FPD and Sub-DFD at local level are not consistent across the country.  The role of forestry 
enterprises is not clear.  Some state forest enterprises are mandated to manage and protect 
natural forests, but are not permitted to harvest or process timber and other forest products.   
Others are reforming into production units and exploring a wide range of business activities 
from manufacturing chopsticks to cashew nut processing. 
 
Some other state forest enterprises were converted into Forest Management Boards.  These 
were to function as administrative units with forest stewardship responsibilities or were 
expected to be converted to public welfare state forest enterprises, but since there was no 
mechanism to do that, these enterprises have a confused role.  In the meantime, they 
function as agricultural/forestry extension units.  The problem is that the conversion mainly 
took place to accommodate practical needs, not as a real policy orientation. 
 
Many state forest enterprises are still uncertain about their directions in production/business 
expansion, economic structure reform, processing plant structure shift, or conversion to 
other management forms.  As well they are inefficient businesses with low production 
volumes, poor business acumen and low income, which make many state forest enterprises 
unable to pay social insurance policies for their staff and workers and unable to invest in 
pollution control.  This makes it more difficult to attract skilled people to forestry activities.  
Most important for this study, it places pollution management strategies well down the list of 
priorities.   
 
In general, enterprises under the control of MARD must also follow pollution management as 
regulated by law, and mainly under the control of MONRE.  In relation to wastewater 
discharge, MARD has issued Decision No 56/2004/QD-BNN of 1st November 2004 on 
jurisdiction and procedures for granting permits for the discharge of wastewater into the 
irrigation works system.  Under the decision organisations and individuals who use water for 
production (including business, hospitals, urban areas), who want to discharge wastewater 
into irrigation works system, have to apply for a permit to do so.  The permit for wastewater 
discharge must be based on wastewater quality standards and the capacity of the irrigation 
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works system’s capacity for containing wastewater.  Under the decision MARD is 
responsible for implement permits for wastewater discharge equal to or more than 1,000 m3 
/day.  For discharge less than this the People’s Committees at provincial level have this 
responsibility, subject to MARD delegation.  The Decision nominates the MARD Water 
Resource Department as the office assisting the Ministry in receiving and accessing 
applications for permits to discharge wastewater into irrigational works system.  However, 
there is no evidence that MARD has sought to implement the Decision.   
 
There are other agencies under MARD that have responsibilities for pollution control.  The 
Legislation Department formulates and revises policies; the Plant Protection Department 
gives permission for chemicals to be used and instructions on how to use them, and the 
Centre for Clean Water and Rural Sanitation is responsible for all issues related to rural 
clean water for household usage.   
 
There is no specific budget allocated to environmental protection work in MARD.  The 
Ministry has done little to follow up with special regulations of its own to give affect to its 
obligations under national environmental policies and regulations. 

10.2.5 Environmental planning, assessment and licensing 
Specific environmental planning for the agri-forestry sectors has not been undertaken.  This 
is particularly so for the agricultural sector.  There are plans for some sub-sectors within 
MARD (eg for water resources development and dyke management) but these do not have 
environmental protection provisions.  In the forestry sector, a “National Forestry Strategy for 
the 2006-2020 period” is being finalised and the Forest Law has been adopted.  Both 
promote management planning for forest areas.  They take into account production activities 
as well as environmental and ecological needs, but give no attention to pollution control or 
environmental management of forest manufacturing enterprises.   

10.2.6 Environmental assessment, permits and licenses 
There is little environmental assessment of business establishment or business operation in 
the agri-forestry sectors.  There are no MARD licences for agricultural or forestry processing 
enterprises which address environmental concerns.  Even so MARD does have growing 
experience in the use of various forms of licenses and certificates promoting environmental 
and sustainable use standards.  The two best cases are for pesticides and forest 
certification.  
 
The most comprehensive pollution controls introduced by MARD relate to chemical 
processing and use in agriculture.  The quality and residue control of pesticides must follow 
the regulation of 25th March 2003 issued by MARD based on the instruction of Prime 
Minister No 29/1998/CT-TTg on strengthening the control on the use of pesticides and other 
organic chemicals which do not readily decompose (POP).  There are also the MONRE 
technical procedures for disposing or re-use of remaining and banned substances in 
organic-phosphorous class, cyanic substances, organic-chlorine class.  Responsibility for 
monitoring the effects of pesticide on human health is with the Ministry of Health, and the 
effects of pesticides on the environment with MONRE.  All exported and imported pesticides 
must be examined for quality by the North Centre and the South Centre on pesticide quality 
and residue control.  The agricultural products are analysed for pesticide residues.  The 
pesticide quality and residue control must conform to the National Standard, sector standard 
(by MARD) or unit standard (by PPD).  In cases where these standards are not available, 
PPD allows the use of methods of international organisations or manufacturers who produce 
the pesticide.   
 
In 2004 Vietnam began to implement a three-year project to promote the sustainable 
management and certification of forests to ensure that people who are entrusted with forest 
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land can manage these resources for the benefit of future generations.  The project involves 
various government and private sector partners at central and provincial levels.  It is focusing 
on the promotion of sustainable forest management and forest certification from site to 
national level, by piloting forest certification as a tool for improving forest management within 
state forest enterprises, promoting the development of policies in support of sustainable 
forestry, developing mechanisms to provide incentives for sustainable management, and 
combating illegal forestry activities.   
 
In March 2006, the Quy Nhon Plantation Forest Company of Vietnam Ltd., announced that it 
had been granted a Forest Management (FM) Certificate by the international certification 
body FSC (Forest Stewardship Council, headquartered in Germany).  This is the first 
company to acquire a FSC forest certification in Vietnam.  In addition, a CoC (Chain of 
Custody) certificate, concerning production management of FSC-certified materials, has also 
been granted.  Thus, FSC certification has been granted to all of the processes of the 
subject forestry project; from plantation and wood chip production for export.  About 40 
companies have CoC certification and this is likely to increase.  
 
The cases of pesticide management and forest certification show that MARD is capable of 
introducing and implementing sophisticated and well targeted environmental management 
regimes regulating activities of enterprises and households in coordination with other 
ministries.  This experience needs to be transferred to a concerted pollution management 
regime for all enterprises under its control. 

10.2.7 Inspection 
On 15 December 2005, the Government issued Decree 153/2005/NĐ-CP to provide the 
mandate (procedures and tasks) for inspections within the agriculture and rural development 
sector.  Inspectorate activities are generally focused on compliance with routine legal 
documents.    

10.2.8 Cleaner production 
The application of waste treatment facilities is still a new issue for agro-industrial factories.  
An investigation of 60 tea, coffee and vegetable enterprises in 2003, undertaken by the 
Institute of Policy and Strategy for Agricultural and Rural Development, showed that 
products of only 1- 5% enterprises are of international quality.  This does not include the 
private sector, limited companies or business households.  The survey also found that there 
were only two enterprises with modern equipment - 97.8% use traditional technologies.   
 
A 2001 MARD survey showed that about 15-21% agro-industrial enterprises are using 
inappropriate equipment, and that this is considered a constraint to their business.  This low 
level stems from the small scales of production and no pressure for high product quality.  
Therefore, their current equipment condition is considered acceptable.  About 95% stated 
that their products are of low quality.  30% of state enterprises and 22% of private 
enterprises considered their equipment outdated.   
 

10.3 Ministry of Fisheries 
 
The fisheries sector in Vietnam has been growing considerably and has been actively 
promoted by the government as one of the pillars for hunger elimination and poverty 
reduction.  With a per capita consumption of 19.4 kg in 2003, the sector provides about half 
of the annual supply of animal protein to the human diet.  Over 10% of the total export 
earnings are from fisheries, which makes it the third most important export-oriented sector, 
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after the garment and the crude oil industry, and ahead of agricultural products such as rice 
and rubber.   
 
More than three million people are directly employed in the sector; nearly 10% of the 
population derives its main income from fisheries.  Some 430,000 people are directly 
involved in capture fisheries of which 310,000 are in coastal fisheries and 120,000 in the 
offshore fisheries. Around 670,000 people are directly involved in aquaculture in the Mekong 
Delta.   

10.3.1 Overview of fisheries sector153 
Inshore fisheries are over-exploited, causing hardship for many coastal communities.  There 
is a strong tradition for both collecting and capturing fish direct from the beach or in shallow 
mangroves, estuaries, lagoons and river deltas.  This provides a substantial amount of 
protein to the coastal population.  Due to the increase in population, there is great pressure 
on these resources.  Intervention is required to improve management and performance with 
regard to productivity and biodiversity conservation, and find alternative livelihoods for those 
unable to make a living from this form of fishing. 
 
Offshore fisheries have been strongly promoted by the Government since 1997.  While the 
north (Tonkin Gulf) and west (Gulf of Thailand) fisheries appear to be over-exploited, the 
grounds in the east and south are being increasingly fished and could have some scope to 
support additional fishing.  However, few data are available on the resource or optimal 
sustainable yield.   
 
Inland capture fisheries landings are estimated at about 200,000 tonnes in official statistics - 
almost certainly an underestimate.  Inland fisheries, particularly in floodplains and rice fields 
in the Mekong and Red river deltas, provide an important source of aquatic products for rural 
people’s nutrition and seasonal income.  Inland fisheries are of considerable importance for 
poor people, not only full-time fishers but also households that combine fishing as a 
component of wider livelihood strategies. 
 
Aquaculture has grown significantly in recent years, averaging over 12% annual growth 
since 1990.  Aquaculture contributes more than 40% to total fishery production with a farm 
gate value in 2003 of Ð15.4 trillion.  In terms of production, the freshwater sub-sector 
remains dominant at approximately 65-70% of activities.  Brackish water aquaculture - 
mainly shrimp - contributes around 220,000 tonnes and more than 40% to the overall value 
of production.  Crab farming and limited farming of marine fish and molluscs, in particular, 
provide the remainder. 
 
Social benefits of fisheries are significant.  It is estimated that there are more than 3 million 
people in Vietnam who depend either directly or indirectly on fisheries for their income.  The 
fisheries sector is a significant source of income, not only in the case of full-time fishers, but 
also for households that combine fishing as a component of their wider livelihood strategies.  
The household remains dominant in both capture fishing and aquaculture.  In 2001, fisheries 
represented the main business of 4.3% of households and the primary employment of 5.1% 
of the national labor force (GSO, 2001).  Levels were highest in South Central Coast (9.9% 
and 11.3%, respectively) and the Mekong Delta (9.1% and 9.8%).  Most fishers and those 
involved in aquaculture are small-scale producers – 77% of households conducting 
aquaculture have under 0.1 ha of pond area and another 7% between 0.1ha to 0.2 ha. 
 

                                                 
153 The information for this section draws from the report Fisheries and Aquaculture Sector Study by 
MOFI and the World Bank (2005). 
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The biggest source of fishing and aquaculture income is generated within the Mekong Delta, 
where between 60% and 70% of households are involved in some form of aquaculture.  In 
this area the average income from aquaculture ranges from US$35 to $80 per month.  
Almost all aquaculture producers are based on private household activities, although some 
cooperatives have recently been established.  The Mekong Delta aquaculture sector 
provides employment for 668,000 workers, and shrimp aquaculture accounts for more than 
half of this.   

10.3.2 Aquaculture and fisheries processing 
While there are many environmental threats arising from activities within the fisheries sector 
– such as loss of fish numbers and biodiversity – it is aquaculture and the fisheries 
processing industries that contribute to significant environmental degradation through 
pollution.  In both of these sub-sectors, there are high levels of pollution to the land, water 
and air environments, and they both have significant impacts on natural resources and the 
environment.  This study is primarily concerned with fisheries processing but some 
background is provided on aquaculture because of its great influence on the shape and size 
of the processing industries in the sector.   
 
Aquaculture 
 
Vietnam’s aquaculture output now accounts for more than 41% of the fisheries sector’s 
annual output, primarily based on strong growth especially in shrimp farming.  In 2005, the 
Vietnamese aquaculture sector produced 1.4 million tons of aquatic products, a 19.5% 
increase over 2004.  This figure included more than 933,500 tons of fin-fish, 330,000 tons of 
shrimp and 173,700 tons of other aquatic products.  As a result, the aquaculture sub-sector 
has contributed massively towards the national economy and created jobs for millions of 
people in rural areas.  Key issues influencing pollution levels from the fisheries sector and its 
capacity to manage them are: 
 
 There has been a rapid growth in aquaculture production between 1990 and 2003.  The 

growth factor in terms of tons of product produced ranges from 4.5 in the northern 
mountains region to 18.5 in the Southern Central coastal area.  National production 
reached about 613,000 tons in 2003. 

 Within this total, the growth in shrimp production between 1990 and 2003 in the central 
and southern areas has been dramatic with growth factors ranging from 26 to 55 times.  
This has generally occurred in the brackish water areas.   

 The production intensity has also increased over this timeframe.  There are three typical 
practices of shrimp farming in Vietnam - extensive, semi-intensive and intensive systems 
– which amount to 81%, 17% and 2% of the total shrimp culture areas respectively.  In 
some provinces, the productivity of intensive shrimp farming has reached 5-7 t/ha/crop. 

 
Fisheries processing 
 
By the end of 2005, there were 439 enterprises for aquatic product processing, more than 
double the 2000 number, and there were 320 enterprises for frozen food products.  In 2005, 
the total export turn-over was 2.65 billion USD and this is a record result.   
 
The emergence of food safety requirements as barriers to accessing international markets 
has significantly shaped industry structure.  The United States and the European Union have 
introduced hygiene standards for food processing, namely the ‘Hazard Analysis and Critical 
Control Point system’ (HACCP) in the US market and the EU-code in the EU market, and 
other countries are establishing similar food security standards.  These rules are increasingly 
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strict and the export countries have to quickly improve their technologies, human resources 
and all other related requirements for the fisheries processing sector. 
 
Vietnam is finding it difficult to improve production and processing systems to be compliant 
with the international standards, given the low level of technological advancement of the 
industry.  Establishing systems that meet these food hygiene standards is also capital 
intensive and has therefore been limited to the State Owned Enterprises (SOEs).  This bias 
towards SOEs has meant that, while product and process upgrading has occurred functional 
upgrading for fisheries products has not.  

10.3.3 MOFI Policy and regulatory framework 
 
National Laws 
 
There are four primary laws governing fisheries activities - the Fishery Law, Land Law, Law 
on Environment Protection and the Law on Water Resource.    
 
The Fisheries Law (2003) (FL) covers the management of the use and preservation of 
fishery resources, as well as businesses operating in the sector.  The FL deals with all 
issues related to aquaculture and mari-culture, ecosystem preservation, the protection of fish 
and of the environment, the regulation for fishing vessel navigation, docking and 
transportation.  Moreover, it guides the conduct of fisher people, the fishing gear and 
methods allowed or prohibited, the seasons and size of catch, the functions and 
responsibilities of the competent authorities.  Overall the law aims to improve the fishing 
activities while avoiding potential environmental damages and preserving the natural fishing 
resources. 
 
A key principle of the FL is that all fisheries activities must ensure economic effectiveness in 
the protection, rehabilitation and development of fisheries resources and biodiversity; and 
the protection of the environment and the natural landscape.  
 
The FL contains a chapter on aquaculture.  Planning for aquaculture development is a major 
provision and an integrated planning approach is required, with local planning in harmony 
with aquaculture planning nationwide.  Environmental protection for aquaculture is to be 
strictly regulated, with inland wetlands (ponds, rivers, lagoons, channels) now in the same 
position as other types of land for aquaculture purposes.   
 
The FL provides that allocating, leasing and revoking fishery land must conform to the Land 
Law and other related laws.  The FL also covers the protection of fishery resources, 
especially those inshore that are at risk of becoming exhausted.  It provides that inshore 
exploiters be encouraged to switch to offshore activities or aquatic product farming.   
In a bid to protect and develop the fisheries resources, the National Assembly has agreed to 
introduce a financial fund for the enhancement of the resources including a Fund for 
Rehabilitation of Fisheries Resources.  Provisions for this are in the FL. This will be 
important to ensure the enhancement of fish stocks. 
 
The State-owned Enterprise Law in 1995 (replaced in 2003) and Cooperatives Law in 1996 
(replaced in 2003) is important legal framework for organisation and performance of 
enterprises, inclusive of State-owned fisheries enterprises.  As well the provisions of the 
following apply: domestic investment encouragement law, foreign investment law, labour 
law, VAT law, trade law, import-export tax law, etc.   
 
Other national legal documents 
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Decree No 27/2005/N§-CP provides specific regulations and guidance for the 
implementation of articles of Fisheries Law.  This covers such aspects as management of 
protected areas, particularly marine protected areas (including criteria for classification); and 
financial sources for rehabilitation of fisheries resources (details of the fund for rehabilitation 
of fisheries resources for non-commercial purposes are provided).  Inland protected areas 
are implemented in accordance with Decree 109/2003/ND-CP on the sustainable 
conservation and exploitation of wetlands. 
 
Box 10.1: Decisions relating to aquaculture and fisheries processing management 
Other key sub-laws and decisions related to aquaculture and fisheries processing are as follows: 

 Resolution 09/2000/NQ-CP, regarding the guidelines and the policies for transfering economic 
structure and consuming agricultural products.  This provided the basis for transfering the 
production structure from depressed agricultural soil with low productivity to aquaculture.  As a 
result, the area for sugpow prawn breeding expanded rapidly, especial in the Mekong River 
Delta where depressed areas, infected with salt and with low productivity and effectiveness, 
were transferred.    

 Decision 126/2005/QĐ-TTg encourages development of aquaculture in the sea and islands.  
Within this policy, the State encourags and creates conditions for many organisations to invest 
in aquatic breeding in the sea and islands.  Concurrently, the assignment of the sea surface 
and land in islands for aquatic breeding was assigned by the State, including the roles of 
peoples’ committees.   

 The government also moved to improve policies on borrowing-capital, credit and specific 
investment which are specific issues for aquaculture development.  Decisions 67/1999/QĐ-TTg 
148/1999/QĐ-TTg promulgated the banking credit policy serving agricultural development and 
rural areas.   

 Decision No. 131/2004/QD-TTg approved the Aquatic Resource Protection and Development 
Programme up to 2010.  This is discussed in the next section. 

 Decision No. 112/2004/QD-TTg approved the Programme on the development of aquatic seeds 
till 2010.  The Programme aims to increase the breeding of aquaculture species of higher 
productivity, quality and traceability.   

 Regulation on Management of the environment at aquatic product-processing establishments, 
specifically the requirements for constructions of establishments, handling of post-processing 
solid and water wastes in order to avoid pollution.  

 Regulation on management of aquatic veterinary drugs states which drug qualify as “veterinary 
drugs” in aquaculture, the terms of production, eventual internal trade, and their potential 
testing.   

 
Policy Directions 
 
Decision No. 131/2004/QD-TTg of the Prime Minister approved the program on protection 
and development of fisheries resources by 2010.  The program includes many objectives 
including - protection and conservation of aquatic resources especially those that are rare 
and species with highly economic and scientific significance; rehabilitation of aquatic 
resources in coastal areas, rivers, reservoirs and wetlands; improvement of the awareness 
on the significance and value of the natural resources in nature and biodiversity; and 
identification of the role of fishers in the protection of fisheries resources.   
 
In 2001 the Ministry of Fisheries prepared and approved the “Sustainable Aquaculture 
Poverty Alleviation (SAPA)”.  Within this, fisheries and aquaculture are seen as having a 
major role to play in the national poverty reduction programs.  This policy provides the basis 
for implementation of more targeted intervention for poverty reduction in the fishery and 
aquaculture sector.   
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The considerable increase in aquaculture and more centralised fisheries processing has 
opened opportunities for women in aquaculture, processing and trading in these areas 
where most of the workers in the processing factories are women (85%).   
 
MOFI has stated its goal of supporting the modernisation and industrialisation of enterprises 
in the fishing industry.  It will do this by strengthening the industry structure and by directly 
supporting industries become competitive and viable enterprises capable of making an 
effective transition to the highly competitive sector.  The goal is to ensure that the business 
areas of the sector are fully commercialised and competitive - at par with or better than 
comparable industries in neighbouring countries not later than 2010.  Operational strategies 
of MOFI to support public sector owned industries making the transition to become 
competitive industries are: 
 
1. Firmly establish the long-term business efficiency and prospects of enterprises engaged 

in business that are related to the fishing industry.  The purpose of these is to have an 
objective business assessment and evaluation of the prospects and potentials of 
fisheries sector business currently owned by the public sector.    

2. Effectively and comprehensively support and facilitate corporate restructuring for the 
independent enterprises to strengthen their commercial viability on the domestic, 
regional and international markets.  

 
Significantly greater export income (50% increase) is expected to be generated from only a 
small increase in total fisheries exploitation (in line with the focus on efficiency and 
effectiveness of the sector) with a notable increase in aquaculture.   Over the next five years, 
the area under aquaculture is expected to almost double and to generate about a 50% 
increase in production.   
 

10.3.4 MOFI institutional arrangements 
MOFI and the fisheries sector have been marked by rapid change in institutional structure 
and policy.  The changes are far from complete, and there remain questions about their 
sustainability and equitability (MOFI, World Bank 2005). 
 
MOFI Structure and pollution management 
 
MOFI is the main Government body responsible for protecting and developing fishery 
resources.  MOFI is responsible for defining (i) total allowable catch and fishing capacity, (ii) 
protection measures relating to the marine environment and aquatic living resources; and (iii) 
zoning, monitoring and research.  MOFI also issues and withdraws fishing permits.  It has 11 
Departments, and a system of institutes, training institutions, and state-owned enterprises 
specialising in fishing and aquaculture.154  Total operational staffing is about 222 with a 
current annual operating budget of almost Ð9 billion.  These levels are a significant increase 
over 2002/03 levels, though MOFI remains one of the smaller ministries. 
 
In terms of environmental protection and natural resources management, the principle 
departments are the Department of Science and Technology and the National Department of 
Aquatic Resources and Exploitation and Protection (NADAREP).  Their roles in 
environmental management are discussed in the next section. 
 
The National Fisheries Quality Assurance and Veterinary Directorate (NAFIQAVED) was 
established in response to the EU/US requirements to meet health standards.   It has a head 
office and six branches located in key fisheries areas of the country.  It is the national 

                                                 
154 Decree 43/2003/NĐ-CP 
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authority for fisheries food safety assurance and quality control. In August 2003, the 
responsibilities were expanded to include veterinary matters, including fish and shrimp 
disease control.  
 
In coastal provinces, local fisheries administration authorities are the Provincial Fisheries 
Departments. They are units of the Provincial People's Committees and under the technical 
management from the Ministry of Fisheries.  In inland provinces, the fisheries administration 
units are included in the Provincial Departments for Agriculture & Rural Development. 
 

10.3.5 MOFI processing enterprises 
The number of state-owned businesses in the sector has decreased steadily.  Among 41 
SFEs that existed in 2002, three are large state-owned general corporations, managed 
centrally by MOFI; and the rest are much smaller enterprises managed by PPCs.  Despite 
the tendency of increasing labour and capital and government subsidies through access to 
cheap credit, SFEs are characterised as having low efficiency. According to an assessment 
in the Fisheries Master Plan, 20% of enterprises operate at a loss, 40% of enterprises break 
even, and 40% make small profits.  Of the 51 member enterprises, six own fishing fleets; but 
three are operating at a low level; and three have ceased operation. There are three public 
sector aquaculture enterprises.  In processing and domestic trading, there are a few small 
enterprises under the fisheries general corporation; three of them are located in Hanoi 
(Fisheries Company No. 1, Central Fisheries Company, and the Phu Quoc Fish Sauce 
Company), one is located in the central area (Fisheries Company No. 2) and one in the 
south (Fisheries Company No. 3 in HCMC) (MOFI and Word Bank, 2005) 
 
A number of conclusions can be drawn from the experience with fisheries enterprises in 
recent years: 

 Both the number of employees and the fixed assets increased, but the net turnover 
was essentially unchanged – ie they have increased costs for little additional output.   

 Turnover exceeds the value of fixed assets but profit before tax is only a small 
percentage of that value. 

 The SFEs turnover has progressively declined, and their profit before tax is highly 
variable and much less than that of the non-SFEs. 

 On an average enterprise basis, the SFEs have about 7 or 8 times the number of 
employees and fixed assets than the non-SFEs, and generate about 10 times the 
turnover and profits. 

 For both SFEs and non-SFEs the turnover per employee and per the value of fixed 
assets decreased. 

 
This provides a picture of general inefficiency, which would appear to be increasing, 
particularly for the SFEs.  Marginal enterprises are not inclined to invest in pollution control. 
Although the SFEs received the major portion of scare public resources, their long-term 
financial sustainability and competitiveness with the fast growing private sector are 
questionable (MOFI and World Bank, 2005).  Equitisation155 is being implemented by the 
Government as a measure to address the problem.  However, there has been slow progress 
and most equitised enterprises are small.  
 

                                                 
155 The process of reforming a SOE by separating the public function from the business one, selling 
an equity stake to its employees and outsiders and putting it under the registration of the Enterprise 
Law instead of the State-owned Enterprise Law 
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Currently, the MOFI controls three large holding companies (East Sea Fisheries General 
Corporation, Vietnam Fisheries General Corporation, and Ha Long Fisheries General 
Corporation).  The three corporations have 51 member enterprises, of which 10 have been 
equitised.  MOFI takes a role in terms of overall organisation, approving development plans, 
deciding on staff for key positions, including board membership, general directors and heads 
of inspection teams, making decisions on the establishment, liquidation, equitisation, leasing 
or bankruptcy of a company.  MOFI plans to reorganise its three corporations, though with 
the state retaining a major stake.   
 
Each SFE is managed by both MOFI and local government.  The companies are supported 
by the Vietnam Association of Seafood Exporters and Producers (VASEP) and NAFIQACEN 
for export business operations.  VASEP is a voluntary organisation of the Vietnamese 
enterprises processing, importing, and exporting sea products.  It was established with the 
aim of coordinating joint activities of members of different economic sectors, regardless of 
their production and business scale, and assisting one another to improve value, quality and 
compatibility of Vietnam’s sea products.   
 
Most coastal provinces own one or more state enterprises in the fisheries sector. These are 
also often unprofitable.   
 
Institutional structures to support the sector in the civil sphere are underdeveloped.  After the 
dismantling of the “old style” cooperatives in early 1990s, the reconstituted producer-
controlled cooperatives have mainly been performing well.  The number of producer-
controlled cooperatives has consequently increased and by 2001, there were 525 of these 
with about 20,000 members, including 463 capture fishing cooperatives with 16,000 
members, and 33 aquaculture cooperatives with 3,200 members.  However, the contribution 
of cooperatives to the sector remains limited and many issues need to be addressed to 
make them attractive to small producers.  Lack of effective cooperation among small 
producers is a serious institutional constraint in the sector, suggesting that further 
development of VINAFIS will be desirable to improve coordination and sharing of knowledge 
(MOFI and World Bank, 2005) 
 
Under its organisational structure, the functions and tasks of MOFI on the resource 
conservation and environmental protection are as follows: 
 
Aquatic products processing 
 
Under Decision 19/2002/QÐ-BTS, which promulgated the regulation for aquatic products 
processing factories, the Department of Science and Technology is the organisation 
responsible for all aquatic products factories on the national scale; and the Provincial DOFIs, 
in co-operation with other relevant Provincial Departments, are responsible for those in 
provincial territory.  The Department of Science and Technology provides advice, strategies 
and policies; provides representation on MoNRE’s Commission for Evaluation of 
Environmental Impacts Assessment (EIA) Reports; prepares reports of environmental 
assessment; and manages equipment and facilities used in aquatic products processing and 
environmental treatment, in particular for freezing agents within the CFCs categories.  The 
Provincial DOFIs, and Provincial DARDs in which fisheries exist as a sub-sector implement 
policies; inspect and monitor enforcement in provincial factories; develop guidelines for their 
provincial factories; and report. 
 
Aquaculture 
 
MOFI, with support from Danida (SUMA component), has developed the report 
“environmental impacts assessment for coastal aquaculture in Vietnam”.  The guidelines 
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have been developed and are ready for approval.  They will provide the legal basis for 
aquaculture farming projects and areas, through the preparation of EIA reports. 
Decision 04/2002/QÐ-BTS promulgated regulations on environmental management in 
concentrated shrimp farming area.  In summary, the Department of Science and Technology 
is responsible for environment management (advice on water quality monitoring and disease 
early warning systems; research policy; assess environmental status; and inspection and 
monitoring the environmental management activities).  NADAREP is responsible for 
technical and professional aspects in environment management in these areas (from August 
of 2003, this responsibility was hand over to NAFIQAVED.  Provincial DOFIs cooperate with 
other relevant provincial departments in managing the environment in concentrated shrimp 
farming areas within provinces. 
 
The Government responded to the EU/US health standards by banning the use of 
antibiotics, by sponsoring research into compliant production systems, and by establishing 
the NAFIQACEN.  As well a number of decisions were issued on fisheries production and 
business using chemical substance and antibiotic and on the output biology for aquaculture.  
These arose from the fact that the rapid expansion of aquaculture brought about the quick 
and uncoordinated development of business providing chemical substances for use in 
fisheries breeding models.  This caused concerns about damage to the environment, as well 
as the quality of products, especially those for export.   

10.4 Pollution management tools available to the natural resource based 
ministries 

10.4.1 Environmental planning 
Specific environmental planning for the fisheries sector has not been undertaken.  Rather 
the “national program on fisheries resources protection and development toward 2010” takes 
into account both production activities as well as environmental and ecological impacts.  For 
the fisheries sector this is quite critical as MOFI has direct responsibilities for fisheries 
conservation.   
 
Decision No 131/2004/QĐ-TTg dated on 16th July, 2004 of the Prime Minister approved the 
national program.  The key contents of program are: 

 Restoration and re-generation of fisheries resources. 

 Protection and conservation of aquatic biodiversity. 

 Management of fisheries resource exploitation activities in coastal areas. 

 Development of the fisheries resources database/profile system. 

 Organisation and provision of education and trainings to improve the awareness 
of people related to protection of the fisheries resources. 

10.4.2 Environmental Assessment 
Enterprises under MARD and MOFI are paying increasing attention to environment 
protection.  75% of enterprises have undertaken reports on “environmental effects” of their 
activities, 61% have environmental specialists, and some also have an environment analysis 
office. 
 
In the recent years the fishery industry has taken actions to protect the environment and help 
retain salt-marsh forest that have been demolishment for ponds to raise shrimps.  Both the 
general and specialised area for raising shrimps must undertake “environmental effects 
assessments” under the observation of environment protection agencies.   
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Because of the high demands for water in raising aquatic products, recently a model of low 
water use has been applied extensively.   

10.4.3 Permits and Licenses 
Permits and licenses in the sub-sector are focused on capture fisheries activities such as 
fishing licenses and boat licenses.  There are no licenses for aquaculture activities nor for 
business enterprises. MOFI has developed and promulgated various types of circulars and 
decisions to reinforce environment management activities in most of the key production 
aspects within fisheries.  However, the legal documents related to environment protection 
within the sector, which have been issued, are still not yet comprehensive in relation to the 
each aspects of production in fisheries. 

10.4.4 Inspection 
Inspectorate activities are generally focused on capture fisheries and in relation to food 
safety activities.  It is not known to what degree food safety inspections extend into the 
aquacultural life cycle activities.  In any event, food safety inspections only occur for the 
SFEs.   

10.4.5 Technology appraisal and technology transfer 
Scientific and technological research activities targeting protection of the environment and 
fisheries resource have only recently been initiated.  Human capacity and facilities of the 
research agencies concerned with the fisheries environment have been recently upgraded, 
but remain limited.  Most studies have focused on environmental aspects generally, but the 
fisheries resources seem poorly connected with those studies.  Therefore, there is little 
information and scientific evidence as a basis for decision makers to develop management 
planning and policy for environment protection and fisheries resources development.   

10.4.6 Cleaner Production 
Driven by the need to meet export quality requirements, 62 % of seafood processing 
locations have applied “more sanitary processes”.  The environmental monitoring and 
disease early warning system (EMADEW) for the fisheries sector has been setup and 
started operating.  The Department of Science and Technology is the focal agency, 
responsible for arranging and organizing the system.  NAFIQAVED is fully responsible for 
aspects of environmental monitoring and aquatic disease warning in MOFI, and it is also 
responsible for steering all aspects related to the system.  These organisations manage and 
store all information related to environment monitoring and aquatic disease surveillance.  
NADAREP is responsible for managing the natural environment (marine and inland natural 
conservation areas). 
 
Although the atmosphere is also affected by waste emissions from seafood processing, this 
is not seen as critical at this time and very few enterprises have installed waste smoke 
processing systems.  The priority has been to invest in techniques, management and 
supervision to achieve more sanitary production. 

10.4.7 Economic Instruments 
The Fisheries Law has provision for the establishment of a Fund for rehabilitation of fisheries 
resources (Article 6 to 11).  The Fund is established for non-commercial purposes with the 
aim to enhancing the fish stocks.  Decree No  27/2005/N§-CP regulates that MOFI will 
approve the rules on the organisation and operation of the fund; will decide on the 
establishment of the Fund’s management council and the operation agency. The Ministry of 
Finance will formulate the rules on the financial management of the Fund. 
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Under the Decree, those who have to contribute to the Fund are: those engaged in fishing 
operations, aquaculture, processing, sales, import and export of fish; and those whose 
actions directly influence the fisheries resources status such as oil and gas sector, tourism, 
hydro power plants and waterway transport.  The contribution rate to the Fund is based on 
the characteristics of the activities and beneficiaries from the fisheries resources and the 
influence of the specific occupations to the environment and fisheries resources.  The 
Decree sets the contribution rate to be 0.01% of sale revenue or service or collection price.   
For fishing operations and transportation the Decree sets the contribution rate based on the 
horse power of the fishing vessels or on tonnage for vessels with no engine.  The 
contribution between the fishing vessels and transport ships is different because fishing 
vessels can directly benefit from the fisheries resources.  Therefore, the contribution from 
fishing vessels is double that from transport ships. 
 

10.5 Key issues for pollution control through MARD and MOFI 
The Government is promoting aquaculture as a means of both enhancing incomes and 
diverting people from harvesting near-shore fishery resources, which are badly over-fished in 
most areas.  Aquaculture and processing fishery products are seen by the Government as a 
means of increasing export earnings – the sector already is the third highest export earner.   
 
Performance of the SFE’s is a major issue for the sector – they are inefficient operators 
providing relatively small return for their investment.  As well, they have very poor 
environmental performance, particularly for wastewater management (Chapter 6).  Polluting 
substance in wastewater are many times above the government standards, which are also 
significantly less stringent that those adopted for developed countries.  The most serious 
pollutants are BOD, COD, SS, total Nitrogen, total Phosphorus, lipid and coliform arising 
mainly from enterprises producing frozen product, tinned food and dry-product.  As well, pH 
and oil are a concern at specific localities and for specific enterprises.  The discharge of 
untreated wastewater into local rivers and waterways will remain a constant threat to 
communities for many years to come causing a range of health and environmental impacts.  
Measurements of air emissions from aquatic processing enterprises also show that 
Government standards are being regularly exceeded.  The major concerns are for NH3 
generally, and for CO2, SO2 and NO2 at specific locations and for some enterprise types.  
One of the major problems in fisheries processing plants is the use of frozen solvent in 
freezing facilities, frozen storage, ice machines and air conditioners in factories.  The 
common freezing solvents currently used are NH3 and HCFC 22.    
 
Institutional issues are also significant.  The structure of MOFI provides basic role 
separation with the environmental management issues handled by a separate department 
(Science and Technology) from that dealing with fisheries development issues (Department 
of Aquaculture, NADAREP).  There is also a separate department concerned with food 
safety issues (NFIQAVED).  However, there is somewhat of a conflict in terms of the natural 
resources issues as both fish exploitation and conservation are both functions of NADAREP.   
A basic issue is the relationship between MOFI and MONRE – who regulates what.  By 
international practice, MoNRE should be seen as the independent regulator for 
environmental protection and natural resource use (in this case, for natural resources other 
that fisheries).  How this is put into effect in practice is a critical issue.   
 
Information, research and capacity building:  The subjects of environment management 
and conservation of fisheries resources have not been well integrated in the compulsory 
curriculum of the fisheries universities and colleges.  As well, universities and schools face 
problems of poor facilities for practical work.  Although they collaborate with production 
farms, their laboratory facilities and equipment are inadequate and they lack financial 
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support for research.  As a result, students are not able to access new techniques and 
research developments.  
 
Vocational training is a major limitation, a factor contributing to the lack of skilled local level 
workers and poor quality of services to the aquaculture sector.  There are two training 
institutes located in Hai Phong -- one belongs to MOFi (Fishery School 4) and one is under 
the Hai Phong DOFi.  However, in the South where the fishing industry is concentrated, 
there is no training institution that owns a fisheries training vessel, limiting the capacity to 
train fishers, including new entrants or those wishing to crew for foreign vessels. 
 

10.6 Conclusions and recommendations 
The long-term development target of the agricultural, fisheries and forestry sectors is to build 
a diversified commercial operations, apply new technologies and improve competitiveness in 
domestic and international markets.  According to the SEDP, by 2010 agricultural labour will 
account for 50% of the national total but 70 % of the population will still live in rural areas.  
Thus, it is necessary to create a new industrialised and modernised rural structure through 
joint and well integrated development of agriculture, fisheries, industry, and services to 
provide jobs and an appropriate standard of living. 
 
Demand changes are a key driver shaping agricultural and fisheries markets.  Population 
and income growth, coupled with urbanisation and dietary diversification, are expected to 
generate additional demand and to lead to changes in the composition of food consumption.  
The role of product safety, quality and environment impact is taking on greater prominence 
relative to price and income changes.  This will have short term impacts on products for the 
international market but it will take much longer for this to impact on products for domestic 
consumption.  The ongoing structural changes in the food and forest products industries are 
likely to continue and will be increasingly characterised by globalisation, growing importance 
of environmental management at all steps in the production and processing chain and 
increasing product standards. 

10.6.1 Institutional capacity for environmental management 
At the most general level, environmental enforcement is considered simply a question of 
state capacity.  Essentially do MARD and MOFI have the funds, trained staff, and technical 
capacity to monitor and enforce the application of the laws and policies governing 
environmental pollution within their operations?  Capacity, however, is more than just staffing 
and funding. Other characteristics are also critical to pollution control enforcement such as 
state coherence (the degree to which agencies and actors in the state agree to work toward 
shared policy objectives), authority (the strength of the state’s authority), and 
responsiveness (the extent to which polices meet the needs and grievances of citizens). 

10.6.2 Institutional reform 
MARD and MOFI should continue with their process of internal role separation.  While this 
has been established at a basic level for forestry, there is no organisation with policy or 
environmental management responsibilities for the ministry’s other rural development 
mandates.  MARD needs to clarify the environmental management responsibilities of the 
Department for Forestry Development (DFD) and the Forest Protection Department (FPD).  
One Department should have overall responsibilities for forestry policy, sustainability and 
standard setting.  The other department should focus on forestry operations.  MARD should 
also clarify the roles and functions of forest enterprises and seek to remove forest 
conservation activities from enterprises with forest development priorities.  The 
environmental management responsibilities of MARD’s other non-forestry agencies needs to 
be defined.   Similarly, MOFI should clarify the management responsibilities of the 
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Department of Science and Technology and those of NAFIQAVED and NADAREP.  One 
Department should have overall responsibilities for fisheries policy, sustainability and 
standard setting.  The other departments should focus on fisheries operations and all 
aspects of food safety. 
 
Establish a MARD environment department: MARD should establish a Department which 
has overall responsibilities for MARD’s environmental protection policy, sustainability and 
operational standard setting.  The other MARD departments should focus on operations and 
service delivery.  The current departments in MARD with environmental and pollution 
prevention obligations need to strengthen and extend the formal working relationships with 
MONRE to ensure a consistent national approach.  Ministries and Provinces should develop 
their approaches in this area based on the national framework.   
 
MARD and MOFI needs to accelerate the equitisation of state owned enterprises and 
progressively divest of all commercial business activities.  Wherever possible, these 
should be taken over by the private sector under policies and standards set by the 
government.  Institutional functions and responsibilities will be devolved to the lowest 
possible level once the capacity and conditions exist for these levels to fulfill the institutional 
mandates.    

10.6.3 Institutional Capacity 
MARD and MOFI should undertake comprehensive capacity analysis of their ability to 
sustainability manage the agriculture, forestry and fisheries sectors to support sustainable 
rural development, covering human resources capacity (are staff appropriately assigned at 
all levels, are they properly trained for their work?), science and technological capacity, and 
its facilities. 
 
Integrated approaches to extension and service provision are needed at the local level.  The 
decentralisation processes now being promoted, combined with the potential to develop 
local interest groups provide excellent entry points.  The government is also encouraging the 
involvement of local non-governmental organisations in the forestry sector, many of which 
are under, for example, the Vietnam Forestry Association (VIFA), and private sector 
associations, such as the Wood Processing Association.  

10.6.4 Priorities for pollution rectification 
In seeking to deal with this issue it will be important to first classify MARD and MOFI 
activities that are impacting on the quality of land, water and air, so that the appropriate 
controls, regulation and management actions can be developed and implemented in a 
strategic way.  Such a classification system should consider the likelihood of an activity 
impacting on environmental quality, and the potential consequences of this impact on 
communities. 
 
For example, older food processing establishments may have a greater likelihood of failure 
than a modern facility – presenting a greater risk of harm to the communities living 
environment.  The failure of a large facility would have more serious consequences than the 
failure of a small facility – again presenting a greater risk of harm.  Similarly, the 
consequences, and risk of a failure would be greater if the enterprise was located in a more 
sensitive environment – eg a drinking water area - as the failure could represent an 
unacceptable risk to the community. 
 
Classifying MARD and MOFI activities based on risk can allow a staged approach to the 
control of their impacts on land and water sources and the atmosphere.  Once the 
enterprises are categorised, then systems and actions to deal with the most polluting and 
high risk enterprises can de determined.   
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MONRE, MARD and MOFI should jointly develop a classification process and criteria, in 
consultation with other Ministries; and MARD and MOFI should undertake the classification 
of agricultural, forestry and fisheries activities.  While the classification should eventually 
cover all rural activities that are causing pollution or harm to the environment, it should 
initially concentrate on the SOEs of the two ministries.   
 
Registries or inventories of impacts and impacting activities 
 
Later recommendations include one that MONRE should define the general requirements for 
a registry of impacts and impacting activities from all Ministries, and establish the registry 
system.  MOFI would prepare information on fisheries activities for inclusion in the Registry 
and MARD on agriculture and forestry. 
 
Licensing systems for resource use, degrading activities and pollution discharge 
 
The lack of a clear regulatory regime for the exploitation and use of natural resources on 
which socio-economic development can take place is a major concern.  While legal 
instruments such as the Law on Water Resources provides for such a requirement, it 
remains to be implemented.   
 
MONRE should continue to give priority to establish, in consultation with other key natural 
resources related Ministries, a wastewater discharge or broader pollution licensing 
framework.  MOFI and MARD would work with MoNRE to establish the elements off the 
framework and to assist with the implementation of this in relation to all fisheries, forestry 
and agricultural activities.  Also, MOFI and MARD needs to introduce immediate measures 
to mitigate against the pollution activities of the high risk activities in the two sectors 
identified through the risk assessment analysis.  
 
Best practice guidelines 
 
MOFI and MARD need to work with the high risk activities identified through the risk 
assessment analysis of their sectors to prepare best practice guidelines.  
 
Market mechanisms 
 
MOFI and MARD need to examine how to tailor effluent tax regulations specifically to the 
processing industries and to work with central government to ensure that the tax income can 
be used to deal with IPM and unwanted environmental effects of activities at a local level. 
 
Programs to promote cleaner production  
 
Cleaner production in fisheries, agricultural and forestry activities is being driven by the 
requirement to meet overseas clean food production standards.  For example, many food 
buyers in other countries are working with the Global Aquaculture Alliance (GAA) and 
Aquaculture Certification Council, Inc. (ACC) to certify that all shrimp suppliers adhere to 
Best Aquaculture Practices (BAP) standards. The BAP standards provide quantitative 
international guidelines and auditing procedures throughout the shrimp production process.  
They address such issues as mangrove and wetland conservation, effluent management, 
drug and chemical management, and microbial sanitation.  They align conservation 
stakeholders and shrimp farmers in a comprehensive program that includes participating 
shrimp hatcheries, farms and processing plants.  Site inspections and ongoing audits are 
carried out by ACC's independent certifiers.  They examine facility procedures and 
infrastructure, review records and sample effluents to ensure production processes meet the 
highest standards.  ACC has a system that traces shrimp products from processing plants 
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back through the supply chain to the farms and even to the individual ponds where the 
shrimp were raised 
 
These standards will impose many requirements for cleaner production and environmental 
management on all fisheries activities.  MOFI will need to continue to prepare guidelines and 
assistance to enterprises that will allow them to obtain certification.  Similar systems apply 
and need to be actively pursued in the MARD sectors. 
 
Environmental Management Systems 
 
Environmental Management Systems (EMSs) are structured processes adopted by business 
or industries that facilitate continuous improvement to their operations to minimise the effect 
of their activities on the environment by following procedures drawn from established 
business management practices.  Overseas, they not only provide a means for greatly 
improving environmental management, but can also offer trade advantages when the system 
chosen is universally recognised (such as the ISO14000 certification framework).   
MOFI and MARD should prepare EMS for all enterprises classified as high risk, according to 
guidelines jointly prepared with MONRE.   
 
Managing poor environmental performers in a sector 
 
The environmental performance of enterprises (factories, businesses) varies widely 
according to the size and nature of the activity, and to the management capability of the 
enterprise.  While best practice and environmental improvement is often led by the more 
profitable and capable enterprises, in many cases it is better to focus management 
measures towards the poorer performers, where these actions may be more effective at 
improving the overall environmental performance of the activity sector.   
 
MOFI and MARD should prepare a strategic approach to dealing with all enterprises 
classified as high risk to either bring the pollution activities within acceptable limits or to 
cease operations of the enterprise. 
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Part D: Future directions for industrial pollution 
management in Vietnam 

 
Vietnam is one of the fastest-growing economies in the world - averaging 8% increase in 
GDP annually during 2004-2005 - and is changing rapidly across many fronts.  The systems 
of governance are under continuous change through the Public Administrative Reform 
process and as new international and domestic challenges arise.  Entry to the WTO and 
accession to other international agreements are adding to the scale and momentum of 
change.  Each new law adopted by the National Assembly sends powerful waves of reform 
through all levels of government and other sectors as broad policies and commitments are 
expressed in detailed implementation arrangements.  Complex statutes such as the 
Amended Environmental Protection Law, the Land Law and the Water Resources 
Management Law have far reaching repercussions throughout society.  The relationships 
between government, business and communities are adjusting in fundamental ways as a 
result.   
 
Economic forces are reshaping Vietnam’s natural systems.  Inevitably, the scale of 
development envisaged in Government strategies will totally transform the nation’s 
environment.  That transformation is well underway and rapidly picking up pace.  The 
evolving environmental management regime is influencing and responding to that change, 
but it is apparent from the analysis in this report that environmental capacity and investment 
is falling well behind the levels required to bring the transformation under control.    
Part D of the report analyses ways in which the Government can better come to grips with 
increasing pollution loads, concentrations and toxicity from industry.  Chapter 11 explores 
the most appropriate policy tools for IPM and institutional capacities needed to apply them 
effectively.  Chapter 12 draws on a wide range of reports and the analysis in this study to 
identify the five top industrial pollution management priorities for continued action at the 
national and local level.  They are (i) the most polluting industries, (ii) hazardous pollutants, 
(iii) contaminated sites, (iv) industrial zones and (v) craft villages.  The final Chapter in this 
report summarises the 50 most important recommendations arising from findings and 
conclusions throughout the report.  They form the basic framework for a national plan on 
industrial pollution management. 
 

11 Policy tools and capacities for industrial pollution 
management 

 
Over the past decade, the Government of Vietnam has introduced many policy, legal and 
administrative instruments to address industrial pollution.  Yet, the rapid pace 
industrialization and urbanization of the country, particularly in the economic focal regions of 
the north, centre and south has overwhelmed existing institutional capacity to implement that 
policy framework and to mitigate and prevent pollution. As summarised in the National 
Strategy for Environmental Protection 2001-2010.  
 
“Despite initial success, there remain many unresolved issues and weaknesses in 
environmental management. The legal framework is incomplete. Important laws such as 
those on clean air, chemical safety and biodiversity do not exist while guidance on the 
implementation of others is yet to be provided. The system of environmental management 
agencies remains inadequate. The environmental management staff is insufficient in number 
and weak in professional capacity. The division of tasks and responsibilities is not clear, 
leaving both duplications and gaps in the State management of the environment. Other 
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concerns include low public awareness of environmental protection; insufficient, inefficient 
and thinly allocated investments in environmental protection; and the adoption of economic 
instruments not being strongly promoted into environmental protection. These weaknesses 
along with the rapidly deteriorating quality of the environment present major challenges to 
the work of environmental protection for the time to come.” (page 26) 
 
This Chapter discusses the mix of tools for industrial pollution management (IPM) available 
for use in Vietnam.  First Section 11.1 addresses institutional capacity, which is fundamental 
to applying IPM tools in practice.  Section 11.2 stresses the need to urgently set priorities for 
pollution control interventions and investments.  Given the limited capacity and resources it 
is critical that clear priorities are set so that investments made will bring the maximum 
benefits.  Section 11.3 looks at the specific management responses for dealing with pollution 
- first from a broader strategic perspective, and then considering the specific tools that will 
assist organisations tackle specific aspects of pollution control. 
 

11.1 Institutional capacity for pollution management 
At the broadest level, pollution management is a question of state commitment and capacity.  
Essentially, do state agencies have the funds, trained staff and technical resources to 
monitor and enforce their laws? Capacity is more than just staffing and funding. Other 
characteristics are critical to enforcement such as coherence - the degree to which agencies 
and actors in government agree to work toward shared objectives, autonomy - the extent to 
which an agency can act independently of external forces, and authority – the power and 
status an agency has in fulfilling its responsibilities.  Government agencies in Vietnam are 
often inhibited in implementing government pollution control policies by a lack in each of 
those additional elements of “capacity”. 

11.1.1 Institutional roles for more effective pollution management 
Responsibilities for pollution management span across many fields.  Most areas of 
Government have a stake in the maintenance of healthy natural resources and systems, or 
are involved in the management of activities that rely on or impact on these systems.  No 
single agency can manage all the processes that influence environmental quality - a cross-
agency, collaborative approach, under a lead agency, is essential. 
 
The Government has been progressively reforming the basis of its public administration to 
be open and transparent, participatory and equitable, efficient and effective.  The 9th 
National Party Congress (April 2001) set out a series of Public Administration Reform (PAR) 
policies and measures.  These include applying the principles of multi-sectoral management; 
delegation and decentralisation; separating the state management function from production 
and business activities, and public administration agencies from public service delivery 
agencies; further reforming state-owned enterprises; and a range of administrative 
procedures and adjustments to structures and functions.  Prime Ministerial Decision No. 
136/2001/QD-TTg approved the PAR Master Programme for the 2001-2010, which provides 
the basis for on-going reform to public administration. 
 
The Ministry of Natural Resources and Environment (MONRE) was established in August 
2002 to exercise “the state function of management over the land, water resources, 
minerals, environment, meteorology, hydrology, measuring and mapping” (Chapter 8).  The 
establishment of MoNRE was an important economic reform measure - it reduced the 
fragmentation of state management functions for natural resources and the environment.  It 
separated regulation and oversight of natural resource management from the promotion and 
facilitation of uses.  This role separation provides the framework for allowing operational 
agencies to seek out efficiencies in service and operational delivery within the standards set 



 

   271

by MONRE.  In time this will allow them to provide better, lower cost services to their 
stakeholders and customers.  This is consistent with the Government’s PAR programme. 
However situations remain where role separation has not been fully achieved with potential 
for conflicts of interest.  Within MoNRE there reside responsibilities for both minerals 
exploitation and the environmental performance of mines.  As well, MOFI is responsible for 
both fishery exploitation and for fisheries conservation.  Similarly MARD is responsible for 
both forestry exploitation and conservation and has the state function to declare forest 
protected areas.  Those situations retain potential for conflict where both the “player” and the 
“referee” are within one organisation.   
 
Nevertheless, for environmental protection and pollution control it is clear that MONRE is the 
regulator or “referee”.  In each of the country’s provinces and its largest cities, MONRE has 
its DONREs responsible for monitoring and enforcing the nations’ environmental standards 
and regulations at local level.  Then there is a patchwork of ministries, departments, and 
agencies operating at multiple levels that are obligated to support effective pollution 
management.   
 
The roles of policy making, natural resource management planning, resource allocation and 
licensing, resource and environmental quality monitoring, strong enforcement, and conflict 
resolution must be strengthened to begin to restore the balance towards sustainable 
development.  To that end, the clear separation of natural resource management and 
environmental protection functions from natural resource exploitation or service delivery 
functions should be further extended as one of the key institutional capacities required for 
effective pollution management.   

11.1.2 Institutional capacity 
Capacity-building encompasses the country's human, scientific, technological, 
organisational, institutional and resource capabilities.  A fundamental goal of capacity-
building is to enhance the ability to evaluate and address the crucial questions related to 
policy choices and modes of implementation, based on an understanding of their economic, 
social and environmental effects. 
 
The changes facing future natural resource and environmental management in Vietnam are 
vast and varied.  The traditional skills and expertise of its current workforce will not be 
sufficient in critical areas.  The new concerns of sustainability and environmental protection - 
to manage change, to resolve conflicts, to manage institutional relationships, to enhance 
coordination, to foster communication, and to ensure that data and information are 
understood and shared - require a broad view of capacity development which must cover 
both institutional and community-based capacity-building 
 
In particular, new skill sets for Government staff will be required in:  

 A broader range of technical assessment skills, such as pollution control, 
environmental health, monitoring needs, use of economic instruments, social impact 
assessments. 

 Policy development – decision principles, guidelines, options analysis, policy 
statements and decisions, legal interpretation. 

 Planning – research, strategic analysis, negotiation, conflict resolution, trade-off 
analysis, community engagement. 

 Institutional reform – review of the functions and operations of organisations, business 
planning, organisational design. 

 Regulatory implementation – issuing licences and backing that up with a strong 
compliance and sanctions function. 
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 Economic and financial capacities – the use of fees, charges and taxes; fines and 
compensation; non-traditional sources of financing; private sector funding; 
investments; fund management. 

 Stakeholder participation – principles and practice, guidelines for engagements. 

 Access to information – sharing within government, sharing with the community. 

There must be an increase in Government capacity and staff involved in the management of 
pollution at central level (with a policy development, planning and sustainability focus) and at 
local levels (with a monitoring, planning, extension, regulatory and compliance focus).  
Capacity building activities should focus on building the new skill sets described above, and: 

 Increasing human resource skills in non-traditional areas of environmental protection 
and natural resource management. 

 Building the skills at all levels of government, with particular attention to provincial and 
lower level managers. 

 Providing technology that facilitates information exchange, and decision making, that is 
targeted to resolution of agreed problems, and that is cost effective. 

 Improving the environmental and resource management skills of non-government 
associations such as industry associations, and community groups. 

 
As discussed in Chapter 8, there is a very significant imbalance between the 
environment/natural resources staff in MONRE/DONREs and the other areas of state 
management, especially land administration.  The number of formally designated 
environment/natural resources staff remains relatively small – especially given the rapidly 
expanding responsibilities and roles they are expected to handle.  That imbalance has 
serious implications for the effectiveness of the Ministry’s rapidly expanding pollution 
management functions.  The domination of a large number of staff from former land 
administration departments and the loss of many environmental trained staff who remained 
in the DOSTs and the water staff who remained with the DARDS, has had the effect of 
smothering the environmental and natural resource divisions leading to loss of morale, 
authority and influence. The MONRE Department of Organisation and Personnel have 
estimated that many thousands of staff throughout the country require intensive retraining if 
environmental and natural resource management functions are to be effectively fulfilled at 
local level.   
 
The legal instruments and capacity development of PPCs, DONREs, District and Commune 
level agencies responsible for IPM needs to be accelerated to draw abreast with industrial 
growth.  Similarly, the relative responsibilities for pollution control within Industrial Parks and 
in other key provincial departments (particularly DPI, DOI, DOC, DARD, and DOT) need to 
be clarified so that systematic application of the AEP Law is facilitated.  All this will require 
high level commitment and large investment by the government.    
 
MONRE should undertake a comprehensive capacity analysis of its ability to promote and 
manage environmental quality and sustainability, covering human resources capacity (are 
staff appropriately assigned at all levels, are they properly trained for their work), science 
and technological capacity, and its technical facilities. 
 
A capacity development plan will emerge by comparing the needs for certain resources, 
skills and facilities with existing capacities and then outlining what should be done to fill the 
gaps.  This plan will be an important starting point for MONRE to begin the process of 
creating a focused Ministry and its provincial departments.  It may take many years to fully 
implement. 
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Because lack of trained people and resources are a constraint, the government needs to 
partner with the private sector and NGOs.  Cooperation and sharing of experiences between 
stakeholders through effective extension and communication will be important if the 
intellectual and capital resources available are to be used to the best advantage.   
Integrated approaches to extension and service provision are needed at the local level.  The 
decentralisation processes now being promoted, combined with the potential to develop 
local interest groups provide excellent entry points.  The government is also encouraging the 
involvement of local non-governmental organisations and private sector associations. The 
State cannot act alone in the management of the environment and natural resources.   
 
The engagement of the broader community should be formalised by encouraging community 
input, supporting local monitoring and protection efforts, rewarding such activities and 
launching environmental management movements at the commune level in the form of local 
agreements.  In many countries community based “care” programmes, such as “rivercare” or 
“landcare”, have proved very effective in generating local ownership of environmental or 
natural resource degradation issues.  Such programmes are generally designed and 
coordinated centrally (to gain economies in the production of support resources) but 
implemented locally.  To achieve this, guidelines and materials, and incentives, must be 
developed to support the establishment and operation of community groups, local support 
must be provided through the DONREs, and pilot groups should be established.   
 

11.2 Setting priorities for pollution management 
Previous chapters have identified the most polluting substance from industrial pollution and 
the locations where pollution is most serious.  In many cases the current standards are 
exceeded multiple times, in contravention of the Laws.  The picture presented provides a 
daunting challenge for Vietnam.   
 
The financial and human resources required to manage all pollution and degradation 
problems are simply not available in the short to medium term.  It will be critical to adopt an 
approach that targets management effort to the areas of most need – whether they are 
sectors or geographical areas.  Management effort should be both towards the receiving 
environments that are most at risk, and towards the polluting activities that are likely to 
cause the most adverse impact on them.   
 
For example, in the case of aquatic environments, the working paper Classification of Water 
Resources for Integrated Water Resource Management156 reported on initial work to 
consider a rapid risk assessment approach to prioritising river basins for management action 
based on risk.  The paper recommended that a rapid water resource classification should be 
undertaken based on an assessment of current water source degradation “risk” and its 
current “values”.  The degradation risk to a river basin or sub-basin should be based on its 
current stress, the threat of increased stress, and the vulnerability of the resource and of 
communities.  The assessment should be undertaken rapidly using existing information and 
expert opinion.  The working paper presented some preliminary classification criteria.  
Interim objectives for pollution and water quality management could be set based on the 
classification of risk and values.  Longer term objectives should be set by a comprehensive 
participatory planning process where necessary. 
 
It should be noted that a risk assessment approach was used to establish the enterprises 
stipulated in the Prime Minister’s Decision No. 64/2003/QD- TTG of 22 April 2003, approving 
the plan for thoroughly handling establishments which cause serious environmental 

                                                 
156 ADB TA 3528-VIE, Subproject 1, National Coordination for Water Resources Management 
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pollution.  Similarly, the IPPS method in this study and the linked ranking tools for priority 
setting facilitates a risk assessment approach.  They are an important innovation for 
industrial pollution management in Vietnam.  They need to be more widely promoted, 
developed and used to help MONRE and the industry managers alike focus their limited 
resources on the most important priorities for action. 

11.3 Management responses to pollution 
Communities rely on healthy living environments to support the many values they receive 
from their atmosphere, land, rivers, lakes, seas, estuaries and aquifers.  Community values 
can include basic needs (such as clean air, drinking water, rice production, fishing and 
bathing), productive needs (such as land and water for agriculture and industrial use, 
timber), environmental needs (such as supporting healthy plants, animals and ecosystem 
services), and cultural needs (such as enjoying the appearance of a natural landscape, or 
using land for cultural ceremonies). 
 
These various community values can only be supported when the relevant natural systems 
are in a healthy condition.  The condition or “health” of the living environment is a function of 
many inter-related physical, chemical and biological processes.  All of those processes are 
responsible in some way for supporting community uses and maintaining healthy 
ecosystems. 
 
To successfully address the issues of pollution of land, air and water resources, and the 
protection of the communities living environment, a management strategy needs to be 
prepared which includes approaches and tools that focus on (i) the natural systems and 
resources impacted – eg the atmosphere, a river or aquifer, or a costal land zone - and (ii) 
on the many activities that use and impact on these natural systems.  The following 
discussion is focussed on pollution of water as an example - similar concepts can be applies 
to pollution to land and air.157  When introducing systems for industrial pollution 
management, there are natural resource focussed methods and those which are activity 
focused: 
 
Resource–focused methods are those that look at the management of the water source or 
natural system itself.  The most over-arching of these is River Basin Planning.  This process 
in turn draws on other resource-focused measures, such as the development of goals to 
maintain a healthy living environment consistent with local uses and requirements.  Other 
resource focused methods could include the zoning of water sources and the identification 
and protection of sensitive areas - such as those important for maintaining river health, 
groundwater quality or drinking water supplies. 
 
Activity-focused methods are directed at activities that use or impact on the water source.  
They include the specification of criteria for controlling impacts, and the building and 
implementation of policy and institutional frameworks to control these impacts.  Tools such 
as licensing and registry frameworks, best practice guidelines for specific activities, 
economic incentives, education campaigns and sanctions are all activity-focused measures.   
 
Figure 11.1 illustrates some examples of these two approaches for water pollution and the 
protection of the water source. 
 
Figure 11.1:  Water pollution management responses  

                                                 
157 ADB TA3528 Working Paper on Water Quality: Management and Responses, 
February 2005 
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Policy tools focused on each of these areas (resource and activity) should be integrated, 
meaning that the lessons learned from one should inform the decisions made in the other.  
While the array of policy tools is similar from country to country, their application in pollution 
prevention and control varies considerably.  Table 11.1 lists the array of tools enabled under 
legislation in Vietnam. 
 
Table 11.1: Mixed policy tools for IPM available in Vietnam. 
Category Examples Use in Vietnam 
Resource Focused Tools 

National Strategies and Plans  SEDP; NSEP, Sectoral 5YP; Dept 
5YPlans. Strategic Environmental 
Assessment 
 

Spatial Planning, Land Use Plans; Zoning  Export Processing Zones, Industrial 
Parks, Industry Zones 

Natural resource plans, river basin plans, 
coastal zone plans 

Emerging use for resource allocation, 
prioritisation, trade-off analysis 

Environmental 
Planning & 
Environmental 
Assessment 

Environmental Impact Assessment  National and decentralized review & 
approval processes 

Activity Focused Tools 
Enforcement  
and compliance  

Criminal Code -  Violations Concept of ’criminal negligence’ 
enabled but not applied. 

  Civil Code -  Violations Limited application. 
 Administrative Sanctions for lack of 

compliance. 
Enabled: Warning; Stop Order, Work 
Order; Closure; Fines 

License & Permit Systems  EIA Approval; Waste Water Discharge 
Industry Requirement to Report 
Ambient Quality Standards  

EIA, EP Permits & Licenses 
TCVN 

Emissions Standards  TCVN 
Process & Product Standards TCVN 

Administrative 
Systems  
  

Prohibition & bans some POPs & unleaded gasoline 
Fees and Taxes;  Decree 67/2003 
Non-compliance fees  Decree 121/2004 
Incentives and  subsidies  Decree 64/2004; Rebates, Duty Free 
Targeted Loan and Grant facilities Env Protection Funds 
Deposit-refund systems  Limited formal system; Active informal 

recycling sector 
Performance Bonds  only in Mining Industry 

Economic 
Instruments 
 

Tradable Emission Permits & Quotas  No known application in Vietnam 
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Resource Pricing Limited application 
Liability 
 

‘Strict Liability Rule’ No known application in Vietnam for 
environmental damages 

Complaints and 
Denunciations 

Right of citizens to bring forward 
complaints and GOV and denounce 
offending party 

Enabled under LEP 

Settlement - Negotiation of Parties Applied 
Settlement - Mediation  Applied 
Settlement - Arbitration  Applied 
Settlement - Court Order Applied 
Compensation Funds No known application in Vietnam 
Compulsory Pollution Insurance No known application in Vietnam, 

voluntary insurance encouraged under 
Article 134 of ALEP 

Compensation  
for Damages  

Extended Producers Responsibility No known application in Vietnam 
Public  
Disclosure 

Publicize non-compliance  Limited applications; ‘Green Book & 
Black Books’ in some provinces 

Education Environmental Management Education 
curriculum   

Available at University Level; generally 
unavailable for Technician or Trades. 

Information Diffusion of environmental management 
information, news, issues and interests.  

GOV and Media reporting 

Raising  
Awareness 

Campaigns for the general public  National and local ‘Environment Day’ 
and other similar events  

  Eco-labeling No known application in Vietnam 
Industry 
Environmental 
Management 
Systems 

Project Cycle Management  
Environmental Management Systems 

If applied likely by foreign joint ventures. 
ISO 14001 registrations are increasing. 

 
The mixed policy tools for IPM in Table 11.1 are enabled under a variety of legal instruments 
and institutional organizational mandates, roles and responsibilities. In particular, Decree No. 
175-CP/1994158 (and subsequent amendments) provides for the legal and institutional 
arrangements for implementation of the Law on Environmental Protection (LEP) of 1993.  
Since the enactment of the LEP in 1993, the Government has promulgated over 200 pieces 
of environmentally related legislation.  
Because of the critical nature of some of the pollution risks in Vietnam, urgent management 
actions cannot wait until the development of the perfect management tools.  The timely start 
of even modest management responses may prevent irreversible damage to the air, land, 
forests and water available for the community’s living environment, and save mounting 
remediation costs in the future.  Urgent management responses will not only need to focus 
on addressing high risk activities and natural resources most at risk, but also on ensuring 
that lower risk resources and activities do not become high risk over time.  These “holding 
strategies” are critical to prevent the problems experienced by this generation from 
becoming insurmountable for future generations. 
 
Figure 11.4, shows how the focus of management responses can be merged with risk 
assessment and evaluation to prioritise activities. 

                                                 
158 Decree No. 175-CP of 18th October 1994 Guiding the Implementation of the Law on 
Environmental Protection (1993). 
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Figure 4 – A risk-based approach for a healthy living environment 

Resource Focus Activity Focus

Resource Condition
“Can the natural resources 

support a Healthy Living 
Environment?”

A Healthy Living 
Environment for the 

Community

Impacting Activities
“Which activities impact 

on a Healthy Living 
Environment?”

Rapid Assessment1

Resource Classification
Low 
Risk

High 
Risk

Activity Classification
High 
Risk

Low 
Risk

Rapid risk analysis 
and evaluation

2

Actions to 
prevent low 

risk resources 
from becoming 

high risk

Actions to 
address the 

highest risk and 
high 

conservation 
value areas

Actions to 
address the 
highest risk 

activities

Actions to 
prevent low risk 
activities from 
becoming high 

risk

3

Resource Directed Measures Activity Directed Measures

Urgent 
management 
response

 
While a range of management tools for the protection of natural resources from pollution and 
degradation has been developed and tested in countries around the world, not all of these 
tools will be appropriate to Vietnam at its current stage of development.  These tools have 
been developed in response to widely varying circumstances, and their effective 
implementation relies on the adequacy of legislative and institutional frameworks, and on the 
capacity and resources of government, community and industry. 
 
Vietnam will choose and develop the management tools appropriate for its own 
circumstances.  Potential tools and how they may be applied are now discussed. 

11.4 Resource focused management responses 

11.4.1 Natural resource planning 
Natural resource planning (particularly in areas of high development) is a necessary part of 
good pollution management, and will lead to better alignment of socio-economic outcomes 
with those for environmental protection.  This should reduce conflicts between uses and 
users, and assist in ensuring that resources are used effectively and are not “spoiled”.  It can 
control development in valuable or vulnerable areas (eg, in floodplains or in areas requiring 
setback from special areas such as wetlands, beaches or rivers). 
 
Natural resource plans focussing on environmental quality are a valuable part of the overall 
framework for managing environmental impacts.  They enable decision to be made which: 

 Ensure that a wide range of environmental and cultural values as well as many other 
important matters are considered, and that the most effective methods are used to 
avoid, remedy or mitigate any adverse effects of natural resource use;  
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 Establish and/or maintain an equitable use of natural resources;  

 Make consistent, justifiable decisions on applications for licences or permits for 
wastewater discharges into land, water air that might result in pollution; or for natural 
resource use eg for specific land uses such as an industrial zone or aquaculture 
proposal;  

 Avoid having common issues individually considered through each natural resource 
use licensing or permit assessment process by dealing with these in the plan;  

 Take into account the cumulative effects of many pollution sources;  

 Provide guidance to natural resource users on what is expected when making an 
application for resource use; and  

 Provide a framework on which to measure the environmental results of plan provisions 
and management. 

 
There are many ways in which natural resource planning can be put into effect.  For 
example, land use planning under the Land Law, which deals with use of water surfaces and 
land resources for all purposes.  Land use planning should be conducted using participatory 
processes as far as possible.  Draft zoning plans should be made available for public review 
and widely publicised to ensure the zoning process is transparent and well conducted.   
Under the Law on Water Resources the primary planning and management unit is the river 
basin.  This recognises the importance of river basin planning for future water resource 
management.  Resolution of key issues – such as conflicts over access to water, or pollution 
management – is best addressed at the level of a river basin.  Only at that level can the 
competing interests of the environment, water for living and sector interests be assessed in 
terms of the natural flow regimes of each river.  The same applies to groundwater.  Planning 
to protect groundwater must take place in a cooperative way at the aquifer level rather than 
this being undertaken by individual provinces, or on a development by development basis. 
 
In Vietnam a river basin approach will be important for rivers and aquifers where major 
pollution activities are occurring or can potentially occur.  Decisions about the level of 
pollution cannot be made by one province or district alone, if the consequences are also 
going to be felt by communities and environments in adjacent provinces or districts.  An 
integrated river basin plan focussing on key issues that involves all stakeholders will be 
critical to establish a sound approach to overall water quality management. 
 
A water quality plan for a river basin or aquifer should: 

 State the regional environmental values of the rivers and lakes; 

 State the community expectations for use of the water resource;  

 Seek to resolve the conflict between sustaining environmental values and use of the 
water resource;  

 State the plan's objectives for maintaining environmental values;  

 State the plan's objectives for allowing resource use; and 

 State the management controls (the policies and measures, which may include rules 
and standards) to achieve the objectives. 

 
River basin planning is a comprehensive approach and will bring in all aspects of pollution 
and environmental protection.  It provides a means through which all impacts can be 
considered together and priorities established on the basis of a common assessment.  The 
National Water Resources Strategy has proposed that river basin plans for managing 
pollution and degradation be prepared for the Red-Thai Binh River system, Dong Nai River, 
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Cuu Long River and Vu Gia-Thu Bon River as a priority.  The MONRE DWRM has started 
work on river basin plans for the Dong Nai and Ba rivers and the rivers in the northern 
economic zone.  Each of these will have a water quality protection focus. 
 
The third significant approach to natural resource planning comes from the integrated 
coastal zone management approach (ICZM).  The 1993 World Coast Conference, in 
Noordwijk, Netherlands, contributed significantly to the definition of the elements of best 
practice for ICZM as did the 1995 Conference on "Protection of the Marine Environment 
from Land-Based Activities" in Washington, sponsored by the United Nations Environment 
Programme.  These meetings concluded that ICZM is the best approach for managing the 
diverse problems of coastal areas, such as the pressing problems of coastal erosion, 
pollution, habitat degradation, and the long-term implications of climate change and sea level 
rise.   
 
ICZM is a continuous and dynamic process through which decisions are taken for the 
sustainable use, development and protection of coastal and marine areas and resources.  
ICZM acknowledges the relationships that exist among coastal zone uses and the 
environments they potentially affect, and is designed to overcome the fragmentation inherent 
in sectoral management.  ICZM is multi-purpose and analyses and addresses implications of 
development, conflicting uses and the relationships between physical processes and human 
activities.   
 
The Vietnamese approach to ICZM has been underway since 2000 and in the initial phase a 
number of pilot provinces have prepared their coastal zone management plans and 
strategies.  A new phase under MoNRE is expected to start shortly.  

11.4.2 Establishing environmental objectives 
Many countries use an environmental quality management framework that allows natural 
resource managers to implement a broad national management strategy at a local level.  
Typically this involves an approach that establishes locally based “environmental objectives” 
for specific natural resource features – the atmosphere, land, rivers, lakes, estuaries, forests, 
and wetlands.  Such an approach generally requires: 

 clear definition of environmental values and uses of natural resources; 

 a good understanding of links between human activity and environmental quality; 

 setting of unambiguous management goals; 

 identification of appropriate water environmental objectives, or targets; and 

 effective management frameworks, including cooperative, regulatory, feedback and 
auditing mechanisms. 

 
The environmental values may be important for a healthy living environment or for public 
benefit (eg water for living), welfare, safety or health.  They require protection from the 
effects of pollution and poor land use practices.  Identification of community needs and 
wants in relation to natural resources is an essential step in defining environmental values.  
This is best done within a natural resource planning approach – such as those identified in 
the last section.   
 
In Vietnam, a series of water quality standards have been adopted for the quality of 
wastewater discharges to waters and land, and for the ambient water quality of water bodies 
with a range of human and environmental uses.  Although based on these scientific water 
quality standards, water quality objectives may be modified by other inputs such as social, 
cultural, economic or political constraints.  The process of modifying standards to establish 
water quality objectives would normally involve considering costs and benefits and the 
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tradeoffs between them.  For example, through the river basin planning process, the 
community might decide to allow a longer period to achieve the desired water quality or even 
accept a lower level of water quality, in view of the benefits to the community of the particular 
polluting industry. 
 

11.4.3 Protection of areas with “Special Uses” 
Acting early to protect particularly sensitive areas, such as those of high biological diversity 
or cultural heritage and those used for providing basic human needs (eg water for living), is 
vastly more efficient than using restoration measures to overcome degradation at a later 
time.  For example, the protection of drinking water catchments and aquifers can avoid 
significant human and financial costs in having to clean and treat degraded water supplies.   
A major and important tool in the conservation of biological diversity is the establishment of a 
comprehensive, representative and adequate system of ecologically viable protected areas.  
However, the protection of significant areas cannot in itself preserve biodiversity, and this 
approach needs to be integrated with the sympathetic management of adjoining areas. 
 

11.5 Activity focused management responses 

11.5.1 Environmental Assessment 
Environmental impact assessment (EIA) is applied to existing and planned projects in 
Vietnam.  The decentralisation of EIA responsibilities to provincial agencies was established 
in Decree 143/2004.  There is a broad array of Circulars and Guidelines to assist in the 
preparation and review of EIAs for various sectors and for industrial parks and residential 
areas.159 An extraordinary number of EIAs have been reviewed in Vietnam. Between 1994 
and 2004 about 27,000 EIA reports were reviewed and appraised, of which more than 800 
reports were reviewed at central level, and more than 26,000 reports at provincial level.  
However, EIA compliance is weak and implementation of mitigation measures prescribed in 
the EIA reports is often ignored.  Overall there is poor follow-up on EIA activities by both 
project owners and environmental authorities; and there is very poor public consultation in 
the EIA processes.160  The new provisions for Strategic Environmental Assessment (SEA) 
within the Amended Environmental Protection Law 2005 allows for assessment of strategies, 
plans and programs and the integration of pollution management measures at the earliest 
stages of development planning. 

11.5.2 Inventories of impacts and impacting activities 
An up-to-date understanding of the sources and types of impacts on a community’s healthy 
living environment is essential to identify the need for management measures, target these 
towards the most significant problems, and assess the need for the revision of legislation 
and policy.   
 
Compiling information about significant natural resource use or pollutant discharge in a 
“registry” or “inventory” is a critical step in determining the extent of impact and the 
sustainability of activities.  Establishing a registry of uses and impacts allows more intensive 
management measures, such as permitting or licensing, to be targeted to the most important 
activities based on the risk assessment approach.  Indeed, the establishment of registries of 
uses and impacts is an essential early step towards the development of more intensive 

                                                 
159  Dr. Phung Chi Sy. Institute of Tropical Technology and Environmental Protection. 23 February 
2005. ‘Environmental Impact Assessment in Vietnam.  
160  Dr. Nguyen Khac Kinh, D/G EIA, MONRE. ‘Status of Environmental Impact Assessment in 
Vietnam’. Presentation to “Sharing Experience in Environmental Assessment and Development: 
Vietnam and Bhutan”. 23 January 2006. 
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activity-focused management measures.  Such registers act as a regularly up-dated 
inventory of significant use or of the discharge of pollutants, based on the type of activity or 
use (which can be established in a schedule), location, natural resource affected, and rate of 
use or discharge.   
 
Governments at all levels, industry and the community can use the information generated in 
a register to improve efficiencies, gauge the appropriateness of policy and legislation, initiate 
cleaner production and reduce waste.  Enabling community access to registries of activities 
and impacts is an important step towards encouraging community participation in 
environmental improvement.  Disclosure of an activity’s (eg. a polluting factory) 
environmental performance enables communities to provide better input to those resource 
management decisions that affect them, and provides an additional incentive for enterprises 
to improve environmental performance. 
 
The extensive information provided in the GSO Enterprise Survey is the single most 
comprehensive database on industrial manufacturing activity in Vietnam. This can provide a 
framework for the establishment of locally based inventories. 

11.5.3 Licensing systems for resource use, degrading activities and pollution 
discharge 

The lack of a comprehensive regulatory regime for the exploitation and use, and for the 
pollution of natural resources on which socio-economic development depends is a major 
concern.  While legal instruments, such as the Law on Water Resources and AEPL, provide 
for such a regime, it remains to be fully implemented.   
At one level this means that there is no instrument for protecting the health of the different 
natural resources – land, estuaries, rivers, aquifers, lakes and wetlands etc.  For example, 
water can be extracted with little statutory constrains that protect the integrity of the river or 
aquifer.  Wastewater and pollution can be discharged with few constraints protecting the 
environment and natural resources on which communities, and many productive businesses, 
depend.   
 
The lack of a sound regulatory approach provides a poor basis for business investment.  For 
example, businesses know that there are legal and policy commitments to control access to 
natural resources to sustainable levels and to strictly control pollution.  Yet they are being 
encouraged to invest many billions of dong on projects that may have to be redesigned in 
the short term to fit within an emerging regulatory regime for pollution management.   
 
New industries and agricultural developments are proceeding without any clear 
understanding of what their rights are in terms of long term access to natural resources and 
their ability to discharge waste products.  Without such clear specification, critical investment 
can be discouraged or investments that are made will be inefficient as they are made in 
ignorance of longer-term requirements.  Also, a good national and local approach to pollution 
control would save billions of dong in the costs of other development projects if expensive 
water treatment facilities can be avoided.   
 
Air emission, wastewater discharge and land disposal permits or licences are a potentially 
powerful activity-focused pollution management approach, which is common to 
environmental and natural resource management legislation throughout the world (Box 11.1 
explains the difference between permits and licences in an IPM system).  Pollution permits 
ensure that polluters do not transfer their waste disposal costs to the community and to other 
businesses by discharging inadequately treated wastes that impact on a healthy living 
environment.    
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Pollution permits work by defining the rights and responsibilities of polluters, and ensuring 
these are adhered to through an effective monitoring, reporting and compliance scheme.  It 
also allows environmental improvement to occur through agreements brokered between the 
regulator, the polluter and the affected community. 
 
In Vietnam, it is illegal to pollute the environment.  Yet, releasing untreated pollutants – even 
to levels that represent grave danger to human health - is common practice across the 
country.  The key elements of a waste discharge licensing framework include the following, 
and are illustrated in Figure 11.5: 

 Legislation that establishes that pollution, including the discharge of air emissions or 
wastewater, as an offence. 

 Establishment of the rights and responsibilities of bodies who wish to discharge air 
emissions or wastewater to the environment (including the right to seek a licence or 
permit from an authorised agency to allow the discharge to continue, subject to 
conditions designed to limit the amount of the pollution in the discharge and its impact 
on the environment. 

 An effective administrative framework, establishing the responsibilities of agencies and 
licensees in issuing and reviewing licences and ensuring compliance. 

 A mechanism for community participation in the permitting process, including the 
sharing of clear and relevant information about environmental performance. 

 A schedule of licensable activities, and exempt activities (essentially a risk-based 
classification scheme, defined according to purpose, size, location, discharge and/or 
capacity etc.). 

 Standard and license conditions and a range of other legally defensible conditions that 
can be easily applied to different activity types. 

 Provision for pollution reduction agreements, between the licensee and the managing 
agency, that commit to works or operational changes to improve environmental 
performance over time. 

 A mechanism for the collection of fees and charges for each licence, associated with 
the cost of administering the scheme and to help fund environmental management 
measures. 

 Effective penalties and sanctions for non-compliance with the legislation, including for 
not meeting the conditions of the permit, and the empowerment of relevant agencies to 
enforce these sanctions. 

 Provision for a range of incentives to recognise and reward good environmental 
performance. 

 An accountable monitoring and reporting framework which, in developed countries, is 
funded by the permit holder.  The reporting framework should ensure that the polluter 
is responsible for the veracity of the information provided, and appropriate sanctions 
should be in place to effectively discourage incorrect or inadequate reporting. 

 Effective compliance mechanisms, including programs of inspection and audit to 
ensure that permit conditions are being met and reported accurately by the permit 
holder. 

 Provision for regular permit reviews to ensure that they reflect current operations and 
environmental requirements. 

 
Box 11.1: Pollution permits and licenses – the basis of an IPM system 
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A permit is general issued for a one-off event say to transport hazardous wastes to a special disposal site.  A 
license is generally issued for a repeating event, say to discharge <1000m3 of waster water weekly if it can be 
demonstrated by the industry that the discharge meets defined BOD, TSS, pH, or temperature criteria for 
example. 
  
IPM administration systems are based on routine permissions (permits, licenses) to construct and operate - the 
permissions come with conditions (noise levels, hours of operations, discharge levels, water consumption etc 
etc) - usually an industry is required to report on their compliance to all permit conditions (monthly, quarterly, 
annually).  Inspectors come to check if the industry is meeting there permit/license conditions - usually with both 
scheduled and unscheduled inspections. Most infractions are handled with civil sanctions - warning, stop orders, 
work orders, closures usually accompanied by increasing severe fines. If the industry is not in compliance to the 
administrative conditions as they agreed, they are guilty and the regulatory agency is empowered to take the 
actions prescribed. Companies that are negligent, dangerously or willfully pollute may be charged under a 
criminal code provision. That is quite different as the burden of proof is on the prosecution as it is for any criminal 
offence. These cases are often unsuccessful unless there are strong precedents, and the case is carefully 
prepared and prosecuted. 
  
Figure 11.5: Elements of a pollution licensing framework 

 

 
A successful permitting framework also relies on agreed environmental and/or process 
objectives (such as ambient or discharge air or water quality objectives), a broad scale 
perspective, such as a river basin or coastal zone (ensuring that cumulative impacts are 
adequately considered), and practical decision support tools to provide good advice on the 
consequences of various management actions or inactions. 
 
The Vietnamese legislation and policy framework has already touched on some of these 
elements and committed, at least partially, to their development (Table 11.1).  The task of 
establishing these elements and assembling them into an effective licensing framework will 
take time and consistent funding.  Vietnam is not waiting for a functioning licensing system to 
be in place before it acts to control the most serious pollution sources.  Urgent activity-
focused measures, such as the registering of serious polluters, needs to proceed in parallel 
with work towards the establishment of a permitting and licensing system.   
 
Compliance is the key to success.  Authorities must ensure that permit and licence 
conditions are being met in practice and assess whether they are effective in managing 
pollution.  In Vietnam, fines and penalties imposed for non-compliance with environmental 
regulations do not appear to be a deterrent.  A weak monitoring regime, erratic enforcement 
and relatively low penalties all act against effectiveness in the system.  Obtaining conviction 
for environmental offences under criminal and civil law has proved to be challenging (Box 
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11.1).  The ‘burden of proof’ is with the prosecution, and requires extensive administrative 
and inter-agency cooperation and procedures to bring matters to court.  In the event of a 
conviction, the maximum fine applicable is 70 million VND (around USD 5,000) which may 
not deter polluters, particularly medium and large scale enterprises. No pollution crime has 
been prosecuted successfully in a Vietnamese court.  
 
An important water quality management project is underway in the Day/Nhue River – a high-
risk waterway with severe and health-threatening water quality impacts.  The project aims to 
develop a Water Quality Management System for the basin that could later serve as an 
example for other sub-basins.  Amongst other things, the project aims to improve the 
capacities of local environmental authorities by testing a wastewater licensing system.  The 
lessons learned from this project will be critical to inform the approach to establishing the 
wastewater permit frameworks for other water sources, and for the eventual framework 
chosen for Vietnam. 

11.5.4 Best practice guidelines 
In any organisation there is always scope for improvement in the way things are done.  Such 
advances are often best acquired through learning from others who have already faced the 
same issues.  “Best” or “good” practice generally involves identifying pitfalls, and learning 
from mistakes so they are not repeated.  Best practice is determined by general acceptance 
among practitioners, using a commonly agreed set of factors to evaluate the usefulness and 
quality of practice.  Determining what constitutes best practice, therefore, needs to be drawn 
from a collective view, not just a single organisation’s experience. 
 
Best practice is dynamic in nature - what will be best practice now may be, in time, 
superseded by: 

 innovations in practice,  

 changes in technology,  

 changes in law or governance structures, and  

 expectations, values, knowledge or other influences that make methods 
outmoded or less relevant, useful or appropriate.  

 
For these reasons, best practice must be subject to on-going review. 
 
Once agreed, Best Practice Guidelines can be adopted voluntarily by industries or can 
become part of the regulatory licensing framework – that is, the adoption of approved best 
practice guidelines becomes a condition of the license. 

11.5.5 Economic instruments 
Economic instruments aim at alleviating some of the difficulties with the command-and-
control approach.  In particular economic instruments such as pollution fees or taxes (as well 
as tradable permits): 

 aim to ‘internalise’ environmental costs by levying a tax or charge on pollution, or on the 
products or the processes which are responsible for pollution (as a proxy for the effects 
of pollution); 

 ensure that target levels of aggregate pollution are minimised since at the margin all 
polluters face the same marginal pollution control costs;  
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 ensure that polluting agents always have incentives to further reduce pollution in order to 
avoid pollution payments (or in the case of tradable permits, to sell pollution permits that 
are no longer needed);161  

 can significantly facilitate the financial sustainability of public environmental investments; 
and  

 can generate fiscal revenues which could be used in any ways deemed appropriate by 
governmental authorities, including providing support to environmental investments or 
offsetting the undesirable impact that these instruments may have on trade and overall 
competitiveness.   

The following limitations of economic instruments as they are used throughout the world 
should be noted: 

 It is difficult to assess the nature and extent of all environmental costs (externalities).  In 
the case of pollution management, it is difficult to set the level of the fee or tax. The 
selected level most often results from a negotiation process with the targeted polluters; 

 Economic instruments complement existing command-and-control approaches.  In the 
case of industrial pollution, this reduces the capacity of economic instruments to deliver 
on minimizing aggregate pollution abatement costs;    

 Economic instruments do not by themselves address the issue of weak monitoring 
capacity although resulting revenues may be used to increase the technical, financial, 
and human capacity of relevant environmental authorities; and 

 When used to support public environmental investments, economic instruments such as 
user fees are often set at levels that fail to achieve full-cost recovery.  

 
Despite those limitations, it is now generally accepted by most if not all stakeholders that, 
while it may be difficult to set the appropriate level of the fee or tax, a price of zero is not 
appropriate as the environment provides productive and valuable services to both 
consumers and producers, and is available in limited quantities.  Pricing the use of the 
environment is the most effective way to induce consumers and producers to modify their 
behaviour and use less of the “environment input” to undertake their consumption or 
production activities.  It is also the most appropriate way to implement the user-pays-
principle and polluter-pays-principle.162  
 
Economic instruments, while being a key instrument to induce pollution reduction and 
facilitate environmental protection, are most effective when used within the context of a 
policy package in combination with other tools and incentive mechanisms. 
Economic instruments can be grouped into two broad categories: those instruments which 
aim to recover the costs of providing a public service (cost recovery purpose), and those 
instruments which aim to change production and consumption behaviour (incentive effect).  
They range from the simple and straightforward to complex schemes of pollution trading and 
offsets.   
 
A variety of economic instruments have been used to address pollution control issues.  Each 
of these instruments has advantages and disadvantages as summarised in Table 11.2.   
 

                                                 
161 Hence, unlike the command-and-control approach, economic instruments promote dynamic 
efficiency.  
162 Following the polluter-pays-principle, the polluter should pay a fee to use the environment as a 
disposal facility, and pay compensation for damages caused by its pollution.  According to the user-
pays-principle, the user of a service must pay the cost of producing that service, for example, the cost 
of water supply including wastewater treatment costs.  
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Table 11.2: Comparative analysis of economic instruments for pollution control  
Instruments Advantages Disadvantages 
Effluent and 
emissions fees 

• Raise revenue; 
• Encourage polluters to reduce 

discharges; 
• Encourage innovation in control 

technology; 
• Stimulate the adoption of cleaner 

technology; 
• Promotes cost savings. 

• May involve complex 
implementation and high 
monitoring costs; 

• Potentially large distributional 
effects (for example between large 
firms and small firms); 

• Uncertain environmental effects; 
• May require extensive monitoring 

data. 
Non-compliance 
fees 

• Encourage compliance. 
 

• Requires penalty to be set at 
appropriate level. 

• Involve high administration costs. 
Performance 
bonds 

• Ensure environmental restoration. • Have limited applications and 
experience. 

Liability 
assignment 

• Encourage polluters to minimize 
risks. 

• May involve costly litigation. 

Public disclosure • Encourage compliance. • Require extensive monitoring of 
pollution.  

Product charges • Raise revenue; 
• Administratively simple to 

implement; 
• Does not require monitoring of 

pollution; 
• Promote use of safe products. 

• Require close substitutes for 
affected products or inputs; 

• Generally weak link to pollution. 

Administrative 
fees 

• Raise revenue; 
• Administratively simple to 

implement. 

• Generally weak link to pollution. 

Subsidies • Politically popular; 
• Provide incentive to control 

pollution and manage waste; 
• May promote adoption of cleaner 

technologies. 

• Perpetuate polluting industries; 
• Impose costs on tax payer rather 

than on polluter. 

 
With the adoption of Decree No. 67/2003/ND-CP on Environmental Protection Charges for 
Wastewater on 13 June 2003, and the accompanying Inter-Ministerial Joint Circular No. 
125/2003/TTLT-BTC-BTNMT providing guidelines for the implementation of Decree 67, the 
Government went from principles to action.  As of January 1 2004, both domestic and 
industrial sectors were required to pay a fee for discharging wastewater in the environment. 
Insofar as the industrial sector is concerned, this fee applies directly to the discharge (load) 
of specified pollutants.  
 
Decree 67 aims to implement a system of pollution fees for industrial wastewater163 and a 
large number of establishments are targeted.  Following the initial stage of implementation, it 
now appears that DONREs simply do not have the technical and the human capacity to 
implement the wastewater fees to all targeted facilities. This suggests that the type of 
industrial facilities listed in Circular 125 involve too many factories for most DONREs to 
mange.  
 
Industrial sectors differ greatly in terms of their pollution intensity (as described in Part B of 
this report).  For example, three industrial sectors (Corrugated paper and paperboard – VSIC 
2102; Pulp and paper – VSIC 2101; and Dairy products – VSIC 1520) contribute more than 
                                                 
163 The domestic sector also faces pollution fees. However, given the focus of this CEA on industrial 
pollution, we cover only the sections of the Decree and Circular pertaining to industrial wastewater 
fees.  It appears that only about 10% of the fees recovered are form industry sources.   
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45% of all BOD discharges by the manufacturing sector (Chapter 5). Similarly, this study 
found that three sectors (Fertilizers and nitrogen compounds – VSIC 2412; Basic iron and 
steel – VSIC 2710; and Basic chemicals excluding fertilizers and nitrogen compounds – 
VSIC 2411) contribute 40% of all discharges of heavy metals by the manufacturing sector. 
Hence, significant reduction in discharges of industrial pollution in Vietnam’s waterways 
could be achieved by targeting and focusing limited capacity to implement wastewater fees 
on just a few industrial sectors.    
 
Decree 67 and Circular 125 target all facilities within the specific categories listed in Section 
1 of Circular 125, irrespective of their size. It has been noted by various DONRES that in 
numerous circumstances, the targeted facilities are too small to produce significant 
quantities of pollution and that as a consequence, the costs of fee assessment and fee 
collection exceed the revenues collected from the pollution fee. This is another situation 
where much could be gained by targeting the implementation of the pollution load fee to a 
specific group.  
 
Listing all industrial facilities irrespective of management capacity means that in practice 
most industrial facilities have escaped the payment of pollution fees under Decree 67.   As of 
May 2006, only 9% of all revenues generated from pollution fees collected under Decree 67 
came from the industrial sector - 91% was collected from the domestic sector.164  

11.5.6 Programs to promote cleaner production  
“Cleaner production” is a term used to describe the process of minimising an activity’s use of 
resources and discharge of wastes.  “Cleaner production” programs promote the multiple 
benefits that can result from waste minimisation, and the significant efficiencies of this 
approach compared to “end of pipe” or remedial measures.  However, cleaner production 
measures are not without cost, and they are more often adopted by larger, profitable 
businesses with good management.  Smaller, less profitable businesses are less flexible and 
cannot afford even modest investment in waste minimisation measures.  Cleaner production 
activities will require other strong incentives or interventions if the approach is to be widely 
adopted.   
 
In some cases, providing incentives to improve the environmental performance of inflexible 
businesses is not the most efficient use of management resources.  Such enterprises may 
not be able to compete with more flexible businesses, and providing incentives may merely 
subsidise poor environmental performance and prolong significant environmental impacts 
and inefficient resource use.  Careful consideration is needed when choosing the range of 
management measures applied to these activities. 
 
Cleaner production in the food processing sector is being influenced by the requirement to 
meet overseas food production standards.  For example, many food buyers in other 
countries are working with Global Aquaculture Alliance (GAA) and Aquaculture Certification 
Council, Inc. (ACC) to certify that all shrimp suppliers adhere to Best Aquaculture Practices 
(BAP) standards.  
 
The BAP standards provide quantitative international guidelines and auditing procedures 
throughout the shrimp production process.  They address such issues as mangrove and 
wetland conservation, effluent management, drug and chemical management, and microbial 
sanitation.  They align conservation stakeholders and shrimp farmers in a comprehensive 
                                                 
164 See Laplante, B. (2006), Review of Implementation of Decree 67/2003 on Environmental 
Protection Charges for Wastewater in Vietnam, UNDP Hanoi and ICEM on www.icem.com.au for a 
detailed description of Decree 67 (and accompanying Circular 125) and extensive recommendations 
to improve the design and implementation of wastewater charges. A summary of these 
recommendations appears as Annex 11.1.  
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programme that includes participating shrimp hatcheries, farms and processing plants.  Site 
inspections and ongoing audits are carried out by ACC's independent certifiers.  They 
examine facility procedures and infrastructure, review records and sample effluents to 
ensure production processes meet the highest standards.  ACC has a system that traces 
shrimp products from processing plants back through the supply chain to the farms and even 
to the individual ponds where the shrimp were raised.  These kinds of international 
standards impose many requirements for cleaner production and pollution management on 
concerned industries.   

11.5.7 Environmental management systems 
Environmental Management Systems (EMSs) are structured processes adopted by business 
or industries that facilitate continuous improvement to minimise the effect of their operations 
on the environment.  They provide a means for improving pollution management, and can 
also offer trade advantages when the system chosen is universally recognised (such as the 
ISO14000 certification framework).  Industry adoption of environmental management 
systems in Vietnam is steadily increasing. The Directorate for Standards and Quality of 
Ministry of Science and Technology can train and certify industries in ISO 14001. 
 
The EMS can also be an effective tool for communicating a businesses environmental 
performance to the community and government.  In outline, the steps involved in an EMS 
are as follows: 

1. Review the environmental effects of the operations; 

2. Define a set of policies and objectives for improved environmental performance; 

3. Establish an action plan to achieve the objectives; 

4. Monitor performance against these objectives; 

5. Report the results appropriately; and 

6. Review the system and the outcomes and strive for continuous improvement. 
 
While the implementation of an EMS can reduce an establishment’s risk of causing pollution, 
an EMS should not in itself be a defense against pollution infringements.  In other words, an 
EMS is a good voluntary improvement scheme, but should not be seen as a substitute for 
effective pollution licenses and control.  Government can, however, play an active role in 
encouraging the uptake of EMSs by those establishments capable of implementing them. 

11.5.8 Quality standards for pollution discharges  
Quality standards for pollution discharges (waste water, for example) can be a useful 
activity-focused management tool, particularly in situations where little information is 
available about the ambient quality of the receiving environment.  In theory, discharge 
standards allow a uniform minimum requirement to be established across all discharges.  
These standards may vary with the location, nature and predominant uses of the receiving 
environments.  However, they do not in themselves ensure that the uses of the receiving 
environment will comply. 
 
Vietnam has adopted a series of standards for the quality of wastewater discharges to 
waters and land.  However, these standards are less stringent than those applied in more 
developed countries and should be periodically reviewed to ensure they are relevant and 
practical. 
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11.5.9 Monitoring and review 
Monitoring is essential to industrial pollution management.  It is concerned with checking that 
agreed actions are being taken and providing feedback to review whether changes are 
required.   
 
A monitoring strategy generally outlines the “what”, “where”, “how”, “why” and “when” of 
monitoring.  It helps to focus on the environmental, social/community, economic and cultural 
matters and outcomes that are important and useful.  A monitoring strategy also addresses 
information management issues including data quality, collection, storage, use, access and 
exchange of information, both within and between organisations.  Monitoring strategies 
specify which information is most appropriate (i.e. most cost effective and useful for 
management purposes). 
 
Environmental quality investigations are expensive, and few countries have the resources to 
monitor over a large geographical area or over a long time frame.  Resources tend to be 
targeted to meet specific regional needs.  There is no need to monitor all environments; nor 
are there enough personnel and money for the monitoring of all the resources and situations 
that need it.   
 
Risk assessment of the potential impacts of declining air, land and water quality as 
described earlier can be used to identify what should be monitored first.  National and 
provincial government agencies will continue to bear the prime responsibility for setting 
priorities for monitoring and reporting within their own jurisdictions and for meeting agreed 
objectives.  As these agencies improve the coordination of monitoring, they will eliminate 
duplication and gaps in information collection, particularly if they also draw on supplementary 
information collected by initiatives such as State of Environment reporting.  
 
It can be difficult to aggregate data to provide provincial or national reports, such the 
SOERs.  The difficulties are reduced when standard approaches are used for the design, 
implementation and reporting of water, air and land quality monitoring programs, at least with 
respect to key measurement parameters.  Ideally, the design of each program should ensure 
that the data are collected or generated in a form that can be integrated and compared with 
similar data collected elsewhere in Vietnam.  Reports on the monitoring program should 
include information about the collection, management, analysis and storage techniques 
used. 
 
During 2005, MONRE, other ministries and an international Task Force worked together to 
formulate a 5-year plan (2006-2010) for the natural resources and environment sector using 
the logframe analytical approach.  The plan, “Five-Year Plan 2006-2010 For Natural 
Resources and Environment Sector” was finalised in late 2005.  The Department of Planning 
and Finance within MONRE has been cooperating with related ministries and departments to 
formulate a monitoring and evaluation system for implementation of the plan. This system 
should provide useful and practical information to allow assessments of how well 
environmental protection initiatives are achieving their objectives. 
 

11.6 Strengthen monitoring and enforcement 
A number of policy tools for industrial pollution management are presented in this chapter 
sections. Each has an important role to play in managing industrial pollution. However, if 
these instruments are to create effective incentives to prevent and control pollution, 
monitoring of environmental performance of industrial facilities and enforcement must be 
greatly strengthened.  
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11.6.1 Strengthened monitoring 
Despite recent and significant efforts to increase the staffing, resources, and capacity of 
local authorities to monitor the behaviour and environmental performance of industrial 
facilities, the monitoring system remains weak. While increasing capacity may contribute to 
alleviating this weakness, other important issues need to be addressed. 
 
First, the rights and responsibilities of pollution control inspectors should be clearly identified 
- in particular their right to enter industrial premises uannounced, at any time during 
operating hours, and to collect all information deemed necessary to assess the 
environmental performance of the facility. These rights should be very specific in the case of 
industrial estates which have regularly barred entry to pollution control inspectors. 
 
Second, there should be a clear set of self-reporting requirements for industrial facilities, 
along with administrative penalties for lack of self-reporting, and stiff penalties for knowingly 
reporting wrong or false information. These self-reporting requirements should include:   

 specification of the frequency of submission of self-reports, the number of samples to 
be analyzed per self-reporting period (for example, Decree 67 requires quarterly self-
reporting to DONRE but does not specify how many times per quarter industrial 
facilities should sample their effluent - most industrial facilities have elected to 
undertake one sampling analysis per quarter); 

 standardized and easy-to-use templates for industrial facilities in preparing their 
reports; and 

 the electronic submission of self-reports by means of a standardized and secure 
website instead of the existing system which relies on paper and post and requires 
staff time to manipulate and computerize. 

 
Third, while projects funded by the Canadian and the Swiss governments have contributed 
to the setting of best practice laboratories, there should be a significant effort to increase the 
number of accreditated laboratories which can provide sampling and analysis services to 
industrial facilities for them to fulfill their self-reporting requirements. Facilities should have 
the choice to use their own laboratories or to use laboratories which have been certified. 
There should be a credible system of laboratory certification, including criteria, fees, and 
penalties for lack of compliance with the certification requirements. In particular, the private 
sector should be allowed to enter this field of activity.  The laboratories of DONREs should 
not be allowed to be contracted by industrial facilities for purposes of fulfilling their self-
reporting requirements.    
 
Fourth, data management and analysis is crucial to assess and effectively use the collected 
and submitted information and improve environmental quality in a cost-effective manner.  
Currently, the collected information is rarely used for decision-making purposes such as the 
effective targeting of monitoring activities (e.g. which factories to inspect or which factories 
appear to be misreporting or violating standards). Without strong data management and 
analysis, the collected information cannot be used productively.  
 
Finally, pollution control authorities must accept that it is not possible and would not be cost-
effective to monitor the environmental performance of all industrial facilities in the country.  
Limited monitoring resources must focus on a few sectors and areas. As a starting point, 
they are identified in Part B of this report.  

11.6.2 Strengthened enforcement 
Strong enforcement must accompany improved monitoring.  They work in tandem to create 
incentives for pollution prevention and control.  While raising existing level of fines is 
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justified, for non-compliance with environmental regulatory requirements, fines should not be 
limited to their conventional forms (such as administrative or civil fines). In a large number of 
cases, such fines will be either too large or too small to set the right incentives. The concept 
of penalties has to be considerably broadened to include (among other possibilities): the 
public disclosure of inadequate environmental performance; reduced or limited access to 
capital markets (unless such access would facilitate investment for pollution prevention or 
control purposes); and reduced or limited access to public sector contracting.  
 
Finally, while an appropriate set of incentives will impact environmental performance of 
industrial facilities, local government officials lack incentives to enforce environmental 
regulations.  Benefits and rewards in Vietnam’s administrative system are solely concerned 
with achieving economic growth targets. A properly designed benchmarking system and 
disclosure of environmental performance of local authorities accompanied with a system of 
rewards could be effective in shifting attention to environmental quality at local levels.165 
 

                                                 
165 China’s State Environmental Protection Agency is currently piloting the implementation of such a 
benchmarking system. Indonesia has also piloted a similar program known as Bangun Praja.  
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Annex 11.1: Assessment of Decree 67 / Circular 125 on Wastewater Fees 
 
This annex is a brief assessment of some practical aspects of implementation of Decree 
67,166 including observations made by representatives of DoNRE, local authorities and 
enterprises in the course of workshops held in 2006 Ha Tinh, Quang Ninh, and Ba Ria – 
Vung Tau.  
 
1. Fee level and structure 
 
Many workshop participants indicated that the wastewater fees are too low and that in 
numerous circumstances, the targeted facility is too small to produce significant quantities of 
pollution and that as a consequence, the costs of fee assessment and fee collection exceed 
the revenues collected from the industrial wastewater fees.  
 
Recommendations 
 
• From a purely economic perspective, two-part fee structures have interesting efficiency 

properties. In particular, the use of a fixed fee (to be paid irrespective of the quantity of 
pollution) and of a variable (pollution) fee allows the implementing agencies to separate 
the needs for revenue generation from the needs to create incentives for pollution 
control. In this regard, it is recommended that consideration be given to revising the fee 
structure and implementing a two-part tariff;  

 
• In order to limit the number of targeted industrial facilities and implement Decree 67 in a 

cost-effective manner, it is recommended that small facilities within targeted industrial 
sectors be excluded from the payment of the pollution fee. These facilities defined as 
‘small’ could be subject to an annual fixed fee. If a two-part tariff were to be adopted, 
these ‘small’ facilities could be requested to pay only the fixed fee of the two-part tariff. 
This would free DoNREs’ limited resources and capacity to undertake sampling and 
measurement of pollution load;   

 
• There is a significant risk that inflation will slowly erode the real value of the pollution fee. 

As a result, the revenues generated by the pollution fees will lose their real value over 
time, and the pollution fees slowly lose its capacity to create incentives for pollution 
control. It is recommended that a revised Decree explicitly states that the pollution fees 
will be revised annually to protect the real value of the pollution fees. A simple way to do 
this is to raise the fee on an annual basis on a given date by the value of the consumer 
price index; 

 
• It has been suggested in the course of the workshops that the payment of wastewater 

fees be eliminated for those targeted facilities or for those pollutants complying with 
regulatory standards. If this suggested were retained, the wastewater fee would then 
become to a two-tier system (such as in China) whereby units of pollution below the 
regulatory standards face a zero pollution fee and those above the regulatory standards 
face the payment of the pollution fee. Such system a two-tier system is not 
recommended as it tends to introduce perverse incentives on the part of targeted 
facilities (i.e. dilution of effluent). The existing structure of the wastewater fees is 
consistent with the structure of an optimal or cost-efficient pollution fee: one level of fee 
for all units of a given pollutant. It is strongly recommended that this system be 

                                                 
166 Laplante B. (2006), Review of Implementation of Decree 67/2003 on Environmental Protection 
Charges for Wastewater in Vietnam, UNDP, Hanoi available on www.icem.com.au. 
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maintained and that facilities or pollutants complying with the regulatory standards 
continue to pay the wastewater fees. 

 
2. Fee calculation and collection 
 
MoNRE is developing a series of pollution coefficients which will be used to assess pollution 
discharges by industrial facilities. First, depending on the nature of the pollution coefficients 
(pollution per unit of output, or pollution per unit of labor, or other), regulated facilities will 
then have to self-report either output or labor and DONRE will have to assess these self-
reports. Hence, contrary to what has been suggested, the need for self-reporting, 
assessment, and monitoring these activities will not be eliminated when using pollution 
coefficients. Second, unless changes in production process or investment in pollution 
abatement are immediately and accurately reflected by appropriate changes in pollution 
coefficients, the use of pollution coefficients will reduce incentives for pollution control, a key 
objective of Decree 67.  
 
In addition, the calculation of pollution, self-reporting of pollution, assessment of the self-
report, the issuance of an invoice by the local DoNRE, and finally payment by the industrial 
facilities must all happen within a period of 20 days following the end of the quarter.  Few 
DoNREs are capable of implementing all of these activities under such tight schedule.  
 
Recommendations 
  
• The use of pollution coefficients may be a starting point to facilitate the implementation of 

wastewater fees. An alternative starting point would be what is known as a ‘presumptive 
charge’ whereby it is simply presumed that the pollution concentration for all regulated 
facilities equals the regulatory concentration standards. Under such a system, regulated 
facilities report their water discharge and/or water consumption (in cubic meters) to the 
regulating agency which uses this information and the regulatory concentration 
standards to compute the presumed pollution load. The advantage of this approach over 
the use of pollution coefficients is that it requires firms to report information (quantity of 
wastewater discharge or water consumption) which is of relevance for purpose of 
environmental management. Under such a system, if a regulated facility believes it 
pollutes less than the concentration standard, it is then incumbent on the facility to 
demonstrate that it does so.  

 
• Whether pollution coefficients or a presumptive charge system is used, both systems 

may generate significant sums of revenues, but will not create significant incentives for 
pollution control. As a result, it is recommended that there be a clear strategy to 
gradually move away from the use of such pollution coefficients or presumptive charge 
towards the use of actual measured pollution. This can be done on a geographical basis 
and/or sector basis.  

  
3. Revenue generation vs. incentives 
 
In the course of workshops, a key emphasis of all DoNREs was on the revenues generated 
and collected from the wastewater fees. Efforts by facilities to reduce pollution to avoid 
paying the wastewater fees were not mentioned.  A central purpose of Decree 67 is to create 
incentives for pollution control and “to limit the environmental pollution caused by 
wastewater”.  That objective appears to have become secondary to the aim of revenue 
generation.  
 
Recommendation 
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• The role of economic instruments in raising revenue for pollution control needs to be 
subsidiary to the primary objective of Decree 67 to reduce pollution.  Implementing 
agencies should be instructed to keep track of environmental investments and changes 
in production process undertaken by targeted industrial facilities to control their pollution, 
and to record changes in pollution emissions by targeted facilities. Without such 
information, it will be difficult to fine-tune Decree 67 over time, and it may not be possible 
to assess its impact on the environmental performance of targeted facilities. This should 
be a key activity for all DoNREs, albeit at their own pace as capacity increases.  

 
5. DOE vs. water supply companies 

 
There is a lack of clarity and overlapping of responsibilities between DONRE and water 
supply companies in terms of setting and collecting wastewater fees. In a large number of 
instances, water supply companies are already collecting wastewater fees or sanitation fees. 
In such circumstances, it would appear that the wastewater fees system implemented by 
DONRE overlaps with the wastewater fee already implemented by water supply companies. 
To some extent, a similar confusion appears to exist with respect to industrial estates and 
firms located within those industrial estates.  
 
Recommendation 
 
• There would be benefit in specifying the circumstances a wastewater fee (or sanitation 

fee) can be collected by a water supply or sanitation company, and when the 
environmental protection fee can be collected by DONRE as illustrated in Figure A.1.  

 
• Similarly, industrial facilities located within industrial estates should not have to pay the 

wastewater fees (per Decree 67) if they discharge their effluent into the estate’s 
wastewater treatment facility. Payments for wastewater treatment should be governed 
strictly by contractual arrangement between the firms located within the estates, and the 
owner/manager of the estate. However, the estate’s wastewater treatment facility should 
pay wastewater fees under Decree 67.  In all situations where an industrial facility 
discharges wastewater into surface waters, it should pay wastewater fees.  

 
Figure A.1: Wastewater fee compared to environmental protection fee 
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12 Five priority fields for action 
12.1 Introduction 
This study has estimated the potential pollution releases for all manufacturing sectors and at 
commune and plant specific levels within ten provinces.  The estimations were based on 
GSO data which was satisfactory for some categories of information but insufficient for more 
detailed analyses.  The study has provided insights on the general types and quantities of 
pollution releases, and some information on toxicity and hazard levels.  The locations of 
pollution sources are now available at provincial level and, for ten provinces, at factory level.  
Thus, this analysis has enabled the definition of priorities for actions targeting the most 
significant pollutants, sectors and sites.   
 
The study did not identify or analyze pollution discharges within individual factories; for 
contaminated sites; for sectors or factories within individual industrial parks or of craft 
villages and the individual enterprises within them.   
 
Sector studies and site specific data were reviewed and identified some work in progress. 
For example, two substantial studies have been conducted into pollution in craft villages 
which bring together the anecdotal information gathered by DONREs and by research 
institutions.167 Another major study was prepared by a national monitoring network team led 
by Professor Pham Ngoc Dang of CEETIA on pollution within the northern and southern 
economic focal regions.168 
 
The results of analysis in this report and from the growing body of research into industrial 
pollution in Vietnam leads to the identification of five top industrial pollution management 
priorities for continued action at the national and local level: 
 

1. Most polluting industries 
2. Hazardous pollutants 
3. Contaminated sites 
4. Industrial zones 
5. Craft villages 

 
Issues related to the ‘most polluting industries’ and ‘hazardous pollutants are addressed in 
general within the Amended Law on Environment Protection 2005, the National Strategy for 
Environmental Protection to 2010 (NSEP), Resolution 41/2004 of the Political Bureau and 
specifically for ‘most polluting industries’ by Decree 64/2003.  
 
The other three priorities - contaminated sites, industrial zones, craft villages - have not been 
subject to systematic policy analysis and strategic actions by government in terms of 
industrial pollution management.   
This chapter does not assess nor address each the first four priorities in detail169, but does 
provide some insight into the issues and steps which need to be taken for pollution 

                                                 
167 (i) The Korea Environment Institute and The World Bank report – Vietnam: Regional Environmental 
Management for Traditional Villages, June 2005, and (ii) To Dang Hai, Vietnamese Craft Villages and the 
Environment, 2005, Science and Technique Publishing House, Hanoi 
168 Pham Ngoc Dang, 2005, Assessment on environment development in the key economic sectors of the 
Northern and Southern triangle areas, CEETIA, Hanoi 
169 The “Situation Analysis” papers prepared in 2005 by national experts for the Strengthening 
Environmental Management and Land Administration Project (SEMLA) within MONRE provide useful 
background and analysis.The papers are on (i) Chemical Safety by Do Thanh Bai, (ii) Cleaner 
Production by the Vietnam Cleaner Production Centre team, (iii) the use of economic instruments by 
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management.  Craft villages are considered in greater detail because they are an emerging 
and expanding source of serious industrial pollution that is impacting health of thousands of 
citizens of Vietnam.  
 

12.2 The most polluting industries 170 
 
On 22 April 2003, the Prime Minister committed the Government to address the most 
seriously polluting facilities in the country as a matter of highest priority through Decision 
64/2003/QĐ-TTg.  To the end of 2007, 439 factories, hospitals and land fill sites causing 
serious pollution must be “completely treated”.  During the period from 2008 to 2012, another 
3,856 existing facilities are targeted.  The two stages of implementation are as follows: 
 
Stage 1 from 2003 to 2007 focuses on 439 polluted facilities: 
 
 From 2003 to 2005, 51 facilities listed in Appendix 1 of the Decision (including 29 

factories, 3 toxic chemical stores, an old bomb store, 15 stores of pesticides and 3 landfill 
sites) were to be treated. 

 At the same time, a program of treatment for the other 388 facilities listed in Appendix 2 
should commence, including: 

 Renewing and developing technology in 55 facilities 
 Building waste treatment systems in 200 facilities 
 Controlling pollution, improving and building pollution treatment system in 49 

closed landfill sites and current landfill sites 
 Controlling pollution in 84 hospitals 

 
In Stage 2 from 2008 to 2012, the remaining 3,856 listed facilities are to be “completely 
treated”.  The Decision includes specific directions for its implementation.  It instructs 
concerned authorities to survey and classify the most serious polluters once treated.  On the 
basis of lessons and experience, the control program will be progressively expanded to 
cover more facilities. Those causing pollution are given the main responsibility to deal with 
their problems under the government’s polluter pays policy. The Government has taken 
responsibility for the most serious cases – in managing those facilities, the rights of workers 
and local residents must be assured.  
 

12.3 Barriers and difficulties during implementation of Decision 64 
Decision 64 and the regulatory and operational response across government is the most 
impressive industrial pollution control initiative in Vietnam to date.  It has met with success 
because the policy target was well defined and specific, the central policy was precise in its 
objectives and easily understood, the institutional framework for implementation allowed 
each sector and province to take the initiative in its own way within a guiding framework, and 
detailed regulations were developed by each of the main actors to facilitate implementation.  
Finally, line ministries provided technical support to provinces and enterprises and allowed 
for a level of flexibility in pollution control measures and schedules adopted.  The success of 
Decision 64 can be put this way - awareness has been turned into a sense of responsibility, 
consciousness and concrete activities of leaders at all levels, especially at the top. 
 

                                                                                                                                                     
Nguyen Dan Son and Nguyen Ngoc Sinh, (iv) Hot Spots under Decision 64 by Dang Kim Chi, (v) 
Environmental Management by Nguyen Dac Hy, and (vi) environmental strategies, policies and 
legislative framework by Nguyen Ngoc Sinh and are available from the SEMLA project office. 
170 This section draws extensively from the SEMLA Situation Analysis of Hot Spots paper prepared by 
Dang Kim Chi, October 2005 
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Despite those significant strengths, Decision 64 is an evolving policy framework on the basis 
of implementation experience.  In fact, that too is a strength – the policy has built into it a 
requirement to monitor, learn and adjust.  The feedback has shown that a range of 
innovations are needed to improve performance. 
 
Criteria for identifying the “most serious polluters” are needed. The initial list of 
polluters was built up from those provided by provincial DOSTEs/DONREs and through the 
then National Environmental Protection Agency.  The criteria for designating an enterprise or 
area as most serious polluter were not well defined.  Local environmental managers know 
their area best and have no difficulty in identifying the factories and sites which are causing 
most environmental harm.  Yet, as the program moves forward, greater consistency and 
guidance is required in determined what should go on the list and what should come off the 
list.  The use of the IPPS approach linked with the ranking tools developed in this study 
could greatly enhance the effectiveness of Decision 64 and similar policies to address the 
most polluting industries in the years to come. 
 
Regulatory and guideline framework requires further development: Regulations and 
more detailed guidance are needed: 
 
 To differentiate between enterprises complying and not complying with Decision 64 
 Defining the procedures to follow and penalties for non compliance 
 Specifying supporting policies such as tax incentives and assistance to workers in hot 

spot enterprises faced with closure and relocation.  
 
Innovative financing options are required for pollution control in the most seriously 
polluting industries: Many enterprises are unable to solve or invest in waste treatment 
systems.  They are marginal economically and do not have the resources to invest in what 
they consider to be non-productive activities to control pollution.  The question arises on how 
far can and should government go in funding the pollution management systems required.  
In this transition to IPM, special subsidy programs are warranted.  But over time other 
funding sources are needed.  There is lack of guidelines and incentives for enterprises to 
mobilise financial resources for investment in pollution treatment.  Part of the problem is a 
lack of initiative in finding support from credit funds and banks. Generally, there is an 
absence of financial mechanisms for investments in environment, which can be easily 
approached when enterprises require support.  National and local environment funds are 
evolving to fill this gap.   
 
Approaches to rehabilitation need to be defined: Beside investment in new waste 
treatment systems, Decision 64 requires enterprises to rehabilitate degraded areas resulting 
from past pollution. The technology and methods for rehabilitation have not been practiced in 
industry in Vietnam and enterprises hardly know where to begin.  Also, the costs involved 
can be high and issues of liability need to be clarified.  Rehabilitation is a key strategy in 
addressing another of the five priorities identified in this chapter – severely contaminated 
sites. 
 
The technological options for pollution control are not always available:  Waste 
treatment technologies, which are appropriate to local conditions in both technical and 
financial terms are still being tested and developed, such as wastewater treatment for 
leachate and for specific industries (for example, rubber processing) or treatment of exhaust 
gases from incinerators. 
 
Expertise and commitment in enterprise managers and staff needs to improve: In 
some enterprises, managers are not clear on how to respond to pollution leading to poor 
investments and performance. Besides, awareness of workers in enterprises is still weak 
and therefore treatment activities in enterprises are not managed well or consistently.  
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Stronger economic and regulatory incentives are required in parallel with capacity building 
programs. 
 
Communications and awareness raising activities need to be strengthened: 
Community pressure can be an important force motivating hot spot enterprises to control 
pollution. The pilot project “Public dissemination of environmental information in Hanoi - New 
approaches in environmental management in industries” funded by the World Bank in 2002 
provided a range of tools later picked up by VEPA.  Public disclosure approaches tested in 
HCMC and Da Nang have proved particularly effective in promoting action (Chapter 11). 
 

12.4 Hazardous pollutants 
 
Chapter 4 reviews the pollutants released from manufacturing in Vietnam which are 
considered to be hazardous to human health and toxic to the environment.  The concept of 
hazardous wastes is better understood since Regulation 155/CP came into effect in 1998.  In 
industrial sectors, health care and agriculture, management bodies have dealt with this 
issues and integrated it into environmental management plans. Hazardous chemicals and 
chemical wastes have received special attention for example, in the treatment of chemical 
packaging and obsolete chemicals. 
 
The management of hazardous wastes is a focus of the Amended Law on Environment 
Protection.  It provides for a process of registration and licensing, collection and storage, and 
treatment and disposal.  MOC has been assigned responsibilities as lead agency for 
hazardous waste management facilities (Chapter 9).  Until 2006, Hanoi had the only 
operating HW disposal facility at Nam Son Landfill operated by URENCO. Hanoi 
DONRE (VCEP) has a good HW reduction, recycling and management demonstration plant 
with Japanese owned DENSO manufacturing in the Thang Long Industrial Estate.  Another 
plant is planned (Box 12.1). 
 
HW management and disposal facilities are also planned for HCMC, Dong Nai and Da 
Nang.  Holcim Cement in southern Vietnam has an active program to incinerate PCBs 
(supported by the Swiss Government) and other organics in their cement kilns and have 
done trial burns.  MONRE’s DEIAA took charge of the EIA for the test burns. Holcim were 
cooperating with a US oil company to collect and burn used engine oils and lubricants.  The 
Vietnam Canada Environment Project recommended that modern cement kilns could be 
used to dispose of selected hazardous wastes based on experience from Canada, Korea 
and other jurisdictions.171  However overall there has been steady progress in the 
understanding of hazardous waste management issues and in the development of legal 
instruments by MONRE and MOC.  Also, now some infrastructure for HW collection and 
disposal is being put in place, however not in all provinces, and generally not for HW 
management in SME and 'craft level' industries and enterprises.  The Swiss are renewing 
their SME HW management project in Nam Dinh Province. It is probably the most 
comprehensive of any donor initiatives for HW management of craft level industries. 
  
Box 12.1: Japan introduces waste treatment project in Hanoi  
 
Bridge - The Japan Environmental Consultants (CUES) has recently introduced to Hanoi authorities a 
project which incinerates waste material and will reduce reliance on the landfill method of garbage 
disposal. Waste in Hanoi will be classified at the initial stage of collection. Different categories must be 
placed in different dustbins and burnable waste will be disposed of in incinerators. Between now and 

                                                 
171 The ‘Guidelines for Incineration of Selected Hazardous Wastes using Cement Kilns’ developed by Canadian  
and VN experts with the Pollution Control Division NEA was not promulgated by MONRE perhaps due to 
resistance from the cement industry. 
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2011, an incinerator will be built in Hanoi City with a daily garbage-treatment capacity of 400 tonnes, 
and this will be increased to 1,200 tonnes in the future. 
 
A representative from CUES, Soji Kurasawa, said that the cost of burning 1 tonne of garbage was 
estimated to be $55.68 but the burning process would generate electricity which could be marketed. 
This meant that burning garbage was far cheaper than burying it for 30-50 years. Currently, 95 
percent of the garbage in Hanoi is buried and only 5 per cent is burnt. The City now has two standard 
incinerators - a medical waste incinerator in Tu Liem District and an industrial waste incinerator at the 
Nam Son Waste Treatment Area in Soc Son District. The industrial zones and hospitals have installed 
their own incinerators. However, these incinerators do not meet the city's demand for solid waste 
disposal. 
Source: Vietnam Net 22/09/2006 
 
Over the past 30 years a large number of legal documents have been introduced dealing 
with chemical management and specifically chemical safety.  At the central level a series of 
policies, laws, strategic orientations, ordinances, decrees and national programs (ODS, 
POP) have been issues by the President, National Assembly Chairman and Prime Minister.  
This intensive policy and regulatory activity reflects high level concern about chemical 
management, especially in the agriculture, industry, food and health care sectors. Relevant 
ministries have been involved in implementing these directives.   
 
Another layer of regulations and guidelines have been prepared by relevant line ministries 
focusing on: 
 

 Guidance for implementing the laws and standards related to chemicals 
 Technical bases for identification of chemicals (lists of chemicals, standards) 
 Coordination and task allocation in chemical management among the relevant 

ministries  
 Safety and health issues for human and environment in the implementation of the 

legislation. 
 
Most ministries have understood their responsibilities in chemical safety according to the 
different stages of management.  Regulations relate to the technical aspects of practical 
implementation, especially relating to: 
 

 Chemicals importation 
 Chemicals notification and registration 
 Chemical trading control (legal markets) 
 Custom controls and taxation 
 Chemical labeling 
 Protection of employee rights  
 Proper chemical uses (pesticides, veterinary chemicals) 
 Replacement of ozone depleting substances with non-CFC refrigerants 
 Food safety 

 
These line ministry level documents provide a basis more detailed technical regulations on 
performance of chemical management at the user level, for example, in enterprises, farms 
and hospitals.  Of all chemical management issues, pesticides have been the most 
comprehensively treated in Vietnam.  What has not been properly addressed is the 
management of chemical pollutants from manufacturing sectors. 
 
A review of existing legislation and institutional arrangements on chemical management 
found that a number of issues remained to be fully resolved172 including - Who does what 
                                                 
172 Do Thanh Bai, Situation Analysis of Chemical Safety in Vietnam, Management and Policy Review, 
SEMLA, October 2005. 
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and when? What ministries manage what aspects for the same chemical? When a chemical 
accident or incident occurs what is the process for registration and response – who is 
responsible?  The chemical life cycle is quite complicated from its source, transportation, 
processing and use, release to the environment in pollutants and waste and its presence in 
final products or in final dumping sites.  If problems occur at some stage in this chain, users 
are not aware of whom they have to contact and what regulations and procedures apply.  
Because of the many ministries involved in chemical management, the allocation of 
responsibilities and authority has become confused, so responses of relevant bodies to 
management requirements can be passive and uncertain.  Consequently,  
 

 It can take a long time for legislation to come into effect 
 It is not easy to get user involvement in developing policy or legislation so they better 

fit the requirements of management. 
 Changes in policies or legal documents are frequent in response to individual 

situations. 
 There is no overarching framework - existing documents are not systematic.  

 
Institutional arrangements for chemical management are a particular problem leading to 
difficulties in enforcement, especially in inspection activities.  The legislation documents and 
technical guidelines for inspection have not been thoroughly prepared.  Part of the problem 
is achieving common understanding of the concepts and processes involved.  In Vietnam the 
following concepts are not well defined: 
 

 Chemical pollution 
 Chemical accidents / incidents 
 Chemical poisoning 
 Toxic chemicals and hazardous wastes 
 Chemical risks (potential hazards) and environmental risks 

 
Because of differences regarding risks and hazards in different phase of the management 
chain, it is better to have different regulations for each phase, and aiming at different 
managers and users.  Such a system is not yet in place.   
 
Cleaner production is being progressively introduced mainly in response to safety concerns.  
In particular some enterprises are considering: 
 

 Replacing toxic and hazardous material with non or less toxic ones  
 Applying good management practice in enhancing the working environment 
 Applying more effective and safer processes in production. 

 
These activities have been carried out in a number of industries to improve environmental 
management in work places. The number of enterprises applying cleaner production 
approaches is now several hundreds throughout the country, mainly in the sub-sectors of 
food processing, textiles, metal surface finishing and paper production.  The government has 
authorized MOI to prepare a plan for toxic chemical replacement in industry and agriculture. 
This plan will be submitted to the Government in 2007.  Priorities in this plan will include 
pesticides, heavy metals and solvents. 
 

12.5 Contaminated sites 
 
Severely contaminated areas are an emerging issue in Vietnam given the pollution and 
waste management practices of industry, and the redevelopment of industrial sites in urban 
and peri-urban areas driven by economic growth and investment, re-zoning, real estate 
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development, and Decision 64 implementation.  There are many seriously polluted areas – 
including lakes, ponds and river beds and banks and land areas – by indiscriminate disposal 
of wastes and pollution releases.  In some areas, pollution concentrations have accumulated 
over many years.  The identification and remediation of sites contaminated with war time use 
of dioxins (particularly Agent Orange) has been a top priority of government in this field.  
Other contaminated sites and contamination sources have not received the same level of 
attention and a comprehensive approach by government is yet to immerge.  Under Decision 
64 many land fill sites causing serious pollution were listed and are receiving attention led by 
the MOC.  The experience in tackling these areas needs to be documented and lessons fed 
into a national contaminated sites management program. 
 
Implementation of Decree 64 is resulting in the closure and relocation of targeted industries 
often situated in urban and residential areas.  At all of these sites, assessment of residual 
soil, subsoil and groundwater contamination should be carried out prior to decommissioning 
and redevelopment. The DONREs of the provinces of Hai Phong, Da Nang and Binh Duong 
have some training and experience in Environmental Site Assessment Phase I and Phase II 
as practiced in Canada.173 The work was carried out as demonstration projects with 
cooperating industries or landfill disposal sites management boards. 
 
It is likely that soil, subsoil and shallow groundwater are contaminated to some extent at the 
fuel oil and chemical storage and waste dump sites of every industrial facility in Vietnam.  In 
some sites unexploded ordinance (UXO) may complicate the site investigation procedure (in 
Da Nang for example). There are also issues with groundwater and subsoil contamination at 
most landfill sites as demonstrated in Hai Phong. Some industries will have contaminated 
sites of greater toxicity, such as the herbicide and pesticide manufacturing and packaging 
factories as found in Binh Duong.  In general the chemical and petroleum facilities of all 
scales and sizes are primary candidates for site assessment.  There have been no known 
assessments of contaminated sites at SMEs and in craft villages except for pilot studies by 
the Bac Ninh DONRE in some metal recycling industries.  
 
There is some coverage of contaminated site assessment issues in Articles 92 & 93 of the 
ALEP.   A special decree and national program similar to the level of investment and effort 
now going into managing the most polluting industries (Decree 64/2003) is required to 
address contaminated sites.  
 

12.6 Industrial parks 
 
Chapter 2 provided the economic background to industrial parks in Vietnam, the trends and 
projected growth.  MPI maintains responsibility for Industrial parks (the terms zone and park 
is sometimes used interchangeably in official documents).  The justification for a macro-
economic planning body having what should be a technical, operational and implementing 
function is not apparent.  Even so MPI is taking a lead role in promoting and providing strong 
incentives for the establishment of industrial parks in all provinces.  It has released the 
Orientation for developing industrial zones in Vietnam to 2020 – Objectives and 
implementing development plan for the period 2006-2010 which provides detailed 
instructions to provinces and industrial managers at central level on how to plan and manage 
the special areas.  The plan is precise in its environmental prescriptions. In a special section 
entitled Developing industrial and processing zones in relation to environmental protection 
the plan calls on concerned authorities to: 
 

                                                 
173  Vietnam Canada Environment Project. 2000-2006. 
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 Complete and upgrade the infrastructure of existing industrial zones, dealing with the 
wastes and sewages collection and treatment.  

 Install a sewage treatment system in each zone, and obey the laws on environmental 
protection.  

 Collect, transport and temporarily store wastes and toxic wastes systematically and solve 
these problems quickly.  

 Regularly carry out analysis and environmental controls in industrial zones to curb and 
deal with environmental accidents in a timely way. 

 Raise awareness of enterprises in industrial zones concerning environmental protection 
before and after investing in the zone.  

 Ensure all projects in industrial zones register for environmental protection before going 
into operation.  

 Check and inspect that environmental protection laws are followed in industrial zones with 
proper incentive and penalty policies.  

 Closely cooperate with functional offices and enterprises on environmental protection 
issues. 

 
Despite those strong provisions, Box 13.2 illustrates the kinds of pollution problems which 
are now being reported in industrial parks.   
 
Box 12.2: Industrial parks polluting the environment 
 
Industrial parks (IPs) across Vietnam are seriously polluting the environment by discharging 3,000-
10,000 cu.m of wastewater and thousands of tons of solid waste and toxic smoke into the 
surroundings per day, said the Environmental Surveying Center under the Ministry of Natural 
Resources and Environment.  The Center, which recently completed a survey on northern and 
southern IPs, reported that among 134 operational IPs nationwide, only 33 set up and put in use their 
own wastewater treatment systems and ten others are constructing similar facilities while the rest 
have taken no action. 
 
Worse still, treated wastewater is not really compliant with environmental standards.  The 
concentration of toxic gases in many engineering, metallurgy and construction material production 
plants exceeds the acceptable level by two or five-fold.  IPs in two focal economic zones of northern 
and southern regions alone are emitting around 500,000-700,000 m3 of wastewater daily, stated the 
Center while adding that they seldom operate their wastewater treatment systems and even discharge 
waste directly into the environment via local water drainage systems. 
 
The Center also found that investors and local governments are not fully aware of environmental 
protection while relevant agencies create few strict policies to monitor the situation…Vietnam has 
reported considerable increases in the volume of waste in recent years, up from 25,000 tons in 1999 
to 30,000 tons in 2005. The country also records around 75-80% of industrial wastewater nationwide 
left untreated before being discharged directly into the environment while only 2.56% of the treated 
wastewater meets international environmental standards. 
Source: Vietnam News Briefs, September 13, 2006 
 
A key problem for pollution control within industrial parks is uncertainty in management 
authority and capacity.  It is not clear who the MPI IP plan is addressing.  MPI requires that 
management of industrial zone development must be clearly defined by distributing the 
power to lower levels such as the provinces and municipalities.  It recognises that “it is 
necessary to renovate industrial zone management, complete legal documents relating to 
industrial zones, and create favourable conditions for enterprises to invest in industrial 
zones”.  MPI also instructs “Ministries and offices to hand power down to management 
boards to carry out the governmental management function” in IPs according to detailed and 
transparent guidelines.  In practice the situation is not so clear, especially with respect to 
pollution management.   
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Certainly every IP has a management board but the environmental management demands 
are well beyond their resources and capacity to cope.  A regulatory framework for 
implementing IPM within the Parks is needed but there are no guidelines to steer provincial 
governments in taking a consistent approach.  DONREs have no clear authority within IPs, 
so often problems are not identified until they affect neighbouring communities.   
 

12.7 Handicraft Villages 

12.7.1 Background  
Craft villages are rural villages with existing craft and non-farming activities drawing the 
participation of at least 30 percent of all households and making at least 50 percent of the 
village's total income (Chapter 2).  Craft villages are recognized by the Government as an 
efficient engine of rural economic development.  Craft villages tend to be built around “free” 
labor that is usually involved in other production activities.  They have helped improve levels 
of income for households and an improvement of living standards.  By November 2002, 
there were 2,017 craft villages, invloving 1.423 million households (MARD, 2005)174 and 
employing 11 millions people.   
 
The Northern area is the largest developed region for craft village with 1,277, 63% of the 
total; the Central region is the second with 21%; and the remaining is the Southern (16%) . 
The annual rate of increase in the number of craft households and units has been 9-10%.  
Some craft villages involve up to 60% of the rural labor in non-agricultural production.  As 
well, craft villages attract many people for seasonal production.  On average, each craft 
household can attracts 2-5 labourers with larger production units attracting 8-10 labourers.  
Many craft villages that depend on seasonal activities, for example the food processing 
industries, attract a large number of sesonal labors, as much as 4-7 times greater than 
normal.   
 
80% of rural industries surveyed by MARD fall into the category of agro/forestry/ fishery 
processing, the production of building materials or handicrafts indicating traditional linkages 
with rural resources.  Forward linkages appear to be modest, as production concentrates on 
final consumer goods rather than on intermediate goods.  Non-farm household enterprises 
and mixed type households sell 93% of their products within the same province and only 7% 
to other provinces.  Out of the non-state incorporated enterprises, 75-78% sell their products 
in the same province, 17-19% sell in the domestic market outside the province and only 6% 
export their products.  In 2003, the export turnover from craft villages was USD 367 millions, 
increasing by 56% on the 2001 level.  In 2004, total value was US$400 millions (excluded 
wood-related products) an increase of 23% on 2003.  Since 2003, there has been extensive 
development of craft villages given high priority by the Government. 
 

12.7.2 Environmental impacts from craft villages 
There is growing evidence to show that craft villages are causing severe environmental 
deterioration.  Local water pollution occurs in villages involved in food processing, tanning, 
fabrics dying and paper production.  Much of the pollution emanates from effluents from the 
food processing industry, which increases BOD levels of the surrounding waters.  Air 
pollution occurs in villages producing bricks, lime and ceramics or housing small foundries.  
Although the pollution per enterprise is low, the pollution released per unit of production is 

                                                 
174 Draft proposal of the program “each village each handicraft”, MARD, 2006. 
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high.  Continuous and cumulative exposure within residential areas results in public health 
problems and intensely polluted air, land and water bodies (Box 12.3).175 
 
Environmental conditions and impacts in craft villages have some common characteristics. 
First, the pollution is typically concentrated in one rural area – from small-scale industries, 
which are often attached to households and which directly affect the family’s living 
environment.  These production units are often agglomerated in villages and therefore cause 
locally serious water and air pollution.   The affected area contains numerous pollution point 
sources (from SMEs) that directly affect the surroundings, including residential areas.   
 
Box 12.3: Nam Cao Craft Village 
The residents of Nam Cao Village wake every morning to a persisting nightmare: the polluted and 
fetid water overflowing into their rice fields and ponds.  The tussore weaving villagers in the northern 
province of Thai Binh’s Kien Xuong District are suffering from a severe pollution problem caused by 
their own craft industry. In many ways, Nam Cao Village suggests a broader problem for Vietnam’s 
villages. Modernisation has eroded not only the rural lifestyle, but also the rural land itself 
 
The problem is immediately obvious for the visitor even in the first several minutes after arriving in 
town.  The dusty air clots the lungs and causes coughing fits.  But for village residents who have 
grown accustomed to the bad air, the worst problem is the wastewater that condenses in local lakes, 
ponds and canals. In Nam Cao Village, more than 1,800 local households live by making tussore.  
The first step in making the silk product is to buy and store silk, which causes dust.  The next step is 
to boil and wash the silk fibre in huge 150-litre pots.  The fibres are boiled and washed several times 
to create the white finished products.   The boiled water becomes hazardous waste filled with caustic, 
poisonous chemicals. Sadly, hundreds of cubic metres of this waste are released untreated each day.  
After the fibres are woven into cloth, the villagers boil and wash the materials once again. This second 
washing releases an additional load of waste water. Nguyen Huynh Dai, Director of the local Dai Hoa 
Weaving and Dying Enterprise, said waste water negatively impacts the local environment, crops and 
livestock. "Because waste water is too concentrated, vegetables, rice and trees cannot develop," he 
said. Since many villagers rely on local agricultural products for food, the waste water exacts a direct 
toll on the villagers’ health.  Local doctors also report a high ratio of villagers become sick from work 
related problems, especially women suffering from trachoma, skin and gynecological diseases.  Dai 
said his wife now suffers from skin and gynecological problems. 
 
A local resident, Nguyen Dinh Hung, said households discharge hundreds of thousands of cubic 
metres of waste water each year into the neighbouring rice fields. "Every year, as the village 
processes some 10 tonnes of fibre, some 30 tonnes of different chemicals are released into the 
environment," he said.  Several hours after being discharged, the waste water condenses and turns a 
dark yellow. After several days, the water rots, producing a disgusting stench and providing an 
excellent breeding ground for mosquitoes.  When the water has finally overflowed into the rice 
paddies, it has normally turned black. This causes the fish to die and rice productivity to decrease 
dramatically. 
 
Freely discharged waste water also damages underground water sources. Currently, both dug-out 
wells and drilled wells are too contaminated for the villagers to drink.  As a result, locals have to buy 
clean drinking water from outside the village.  The local water supply station, in turn, now pumps 500 
cu.m a day to serve the residents.  Dai said he used to bring along VND100 million during his 
desperate visits to scientists in the city. He said he had hoped to purchase a suitable technology or 
chemical to treat the waste water.  Despite his efforts, science still does not have a solution to 
cleaning up the polluted water sources. 
VNN News (23-01-2005) 
 
Craft-village pollution problems are as serious in the workplace (micro-climate).  Almost all 
parameters of the workplace-such as noise, light, vibration, humidity, and temperature-are 

                                                 
175 UNIDO Rural Industrial Development in Vietnam, Strategy for Employment Generation and 
Regionally Balanced Development 
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above the national standard.  According to the study by the INEST,176 95% of workers are 
exposed to particles, 86% to heat, and 60% to chemicals in craft villages. 
 
There are more diseases in craft villages than in agricultural villages.  They are typically 
optical, respiratory, intestinal and skin diseases.  In Dong Mai lead recycling village (Hung 
Yen), 71% of residents have mental diseases and 66% have respiratory diseases.  There 
are 48 children with malformation, the highest rate in the province, and 100% of workers 
suffer from chronic lead poisoning.  In addition, people living in downstream villages from 
heavily polluted craft industry villages may be negatively affected through increased water 
pollution. 
 
Production in some craft villages typically tends to lead to dangerous chronic diseases such 
as cancer, and heavy metal intoxication (Box 12.4).  This is the case in plastic, lead and 
metal recycling, and leather tanning craft villages.  Health impacts are often more serious for 
women. The rate of respiratory inflammation among children is very high - 80 to 90% in 
waste recycling villages.  In Dong Mai lead recycling village, 25 children have mental 
disabilities, lame legs, polio, or blindness.  
 
Box 12.4: Tho Duc Craft Village 
Nguyen Thi Thuy’s family in Tho Duc Village in the northern province of Bac Ninh’s Yen Phong District 
has had to move to her older sister’s house in another village.  In fact, her house has been 
submerged by waste water overflowing from a neighbouring food processing workshop. The 
workshop processed 1,500kg of pork skin each day.  Workers soaked the pork skin in water mixed 
with chemicals for whitening and cleaning the pig fat and hair.  Waste water was then discharged to a 
sewer which led to the end of the lane near Thuy’s home and three other family houses.  Initially, local 
families ignored the waste water, allowing it to run into nearby ponds and fields. The effects were 
almost immediate: villagers saw fish and vegetables die en masse. 
 
The families then created small dams to stop the water from running into their ponds and fields.  Since 
Thuy’s family lived in the lowest plot on the lane, waste water ran to her house causing a putrid smell 
in her yard and garden.  Now, her garden has turned into a veritable reservoir of waste water.  Along 
with the smell of pig hair and fat, swarms of flies and mosquitoes clog her land.  Even the water in her 
well has changed colour and can no longer be used.  After families reported the situation to the local 
government, the district’s People’s Committee decided to halt the workshop’s operations, fining it 
VND3 million for polluting the environment.  Nevertheless, the workshop continues to operate without 
a business license. 
VNN News (23-01-2005) 

 

12.7.3 Pollution caused by craft villages  
 
According to UNIDO177 774,000 tonnes of solid waste is created each year by 1,450 craft 
villages in 56 provinces, equivalent to 534 tonnes/village/year.  54% came from three 
provinces178 - Hà Tây, Bắc Ninh and Hà Nôi in the North.  23,000 tonnes of waste annually is 
generated by other types of craft village, equivalent to approximately 16 tons/craft village.   
A survey of MARD showed that 52% of craft village production units damage the 
environment.  In some cases, the lead concentration is 87 times higher, and particle in the 
air is 2.7 times higher than the permitted standards.  Lead is a particularly high risk chemical 

                                                 
176 Research on the Scientific and Factual Basis for the Development of Policies and Measures to 
Solve Environmental Problems in Craft Villages in Vietnam" carried out by the Institute of 
Environmental Science and Technology (INEST). 
177 UNIDO, 2003, Rural Industrial Development in Vietnam, Strategy for Employment Generation and 
Regionally Balanced Development 
178 WB, MONRE & CIDA, 2004. Vietnam Environment Monitor 2004 – Solid Waste, p.17 
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and the amount in the air of the craft villages of Đông Mai - Chỉ Đạo - Hưng Yên exceeds the 
permitted standard of 0.001 mg/m3 by many thousands of times.  
 
Water pollution 
 
According to the study of Hoang Thanh Nhan and Nguyen Hoang Duc, the total wastewater 
from the rural sector is around 4 millions of cubic meter per year, increasing by 1% to 
3%/year.  Information on water pollution  is scarce.  However, there is known pollution (COD, 
TS, NH4+) of underground water in wells in the areas of the food processing industry.  Water 
from wells in Tân Độ and Ninh Vân is also polluted with coliform bacteria.  Well water of the 
fish sauce village of Hải Thanh (Thanh Hóa province) has the level of COD up to 186 mg/l 
(compared to the standard of 100 mg/l).   
 
In paper recycling villages, pollution is mainly caused by washing, cooking and grinding of 
paper. Dương Ồ and Phúc Lâm villages discharge wastewater of 1,450 - 3,000 kg COD to 
water sources.  
 
In plastic recycling villages, 20 - 25 m3/tonne of water are used in order to wash away a 
large amount of dirt.  The wastewater contains many inorganic and organic contents as well 
as hadazous subtances.  In pottery craft villages, the discharged water contains a high rate 
of Silica, and the level of Cr3+ is higher than the permiited standard. 
 
Air pollution 
 

Air pollution in crarft villages is due to the uncontrolled emissions of particulates, odours, and 
combustion gases including H2S from burning coal and other fuels and chlorine gas (Cl2) 
from the use of chlorinated bleach to whiten products (Box 12.5).  Foul odours and 
excessive noise are emitted by many types of facilities. 
Box 12.5: Bat Trang Ceramics 

Alongside the positive achievements in socio-economic development, the expansion of production 
scale to meet the ever-increasing demand of customers has resulted in adverse effects on the 
environment of Bat Trang ceramics village.   
 
The village has a very high population density of 2,500 inhabitants per square kilometre, and it has 
over 1,000 kilns of various kinds in operation.  Each year, the ceramics village consumes about 
70,000 tons of coal and handles 100,000 tons of clay for production of ceramics and porcelain.  It 
produces about 130 tons of dust every year, while spilled material soil and coal amount to about 225 
tons.  Annually, Bat Trang’s kilns produce some 6,800 tons of ash.  Furthermore, the smoke from coal 
and wood kilns causes serious air pollution to the village.  As a result, the morbidity rate in these 
communes is quite high.  70% of the population suffers from respiratory disorders and over 80% from 
trachoma.  
Source: VA21 & GTZ-Rioplus Project 
 
In metal recycling villages, the emitted particulates often exceed the permitted standard by 
10-15 times.  In these villages, the air contains substances like Cl, HCN, HCl, H2SO4, SO2, 
CO, NO, Fe2O3 that are dangerous to human health.  A study by the Vietnam Atomic Energy 
Commission concluded that air quality in rural areas is “a matter of concern”.  It found that 
particulate levels are as much of a concern in rural areas as in urban centres because: 
 
 Coal fly ash and soil dust are major sources of PM

10 in northern Vietnam; 
 Toxic nitrogen and sulphur gases are absorbed on soil and soot particles and 

transformed into nitrate and sulphate; 
 Long range transported pollution accounts for around 20% of PM

10 mass in both rural and 
urban areas indicating the importance of trans-boundary pollution in the region.  
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Noise and vibration pollutuion 
 
In genenral, craft villages, especially those dealing with textiles, carpentering and stone work 
have serious noise pollution problems with negative impacts on human health.  
 

12.7.4 Policy and regulatory framework 
There are three primary laws governing the environmental activities of craft village, namely 
the Land Law, the Amended Law on Environment Protection and the Law on Water 
Resources Management.   
 
The Land Law (2003) (LL) has strong provisions concerning land use zoning and land use 
planning as a basis for land allocation.  One of the principles for this planning requires the 
reasonable exploitation of natural resources and the protection of the environment.  Land 
use zoning and land use plans must include the determination of methods of use, protection 
and improvement of land, and protection of the environment.  Changing land uses and 
transfer of land must be in accordance with a land use plan.   
In relation to craft villages, Article 93 concerns land used as sites for production and 
business activities.  Such land includes land for the construction of premises for 
manufacturing, small industry, domestic industry, trade and services.  The use of land for 
production and business must comply with the approved land use zoning and land use plan, 
the approved urban construction plan, the rural construction plan and provisions concerning 
environmental protection. 
 
Article 95 has provisions on land used for production of construction materials and ceramic 
products, including land used for exploitation of raw materials and land for processing and 
producing materials and/or products.  The use of land for exploitation of raw materials must 
be leased by the State (with the collection of annual rent) to organisations, households or 
individuals, who are allowed to exploit raw material for production of construction materials 
and/or ceramic products.  The use of land for building premises must be used according to 
Article 93 of this Law.  The use of land for construction materials and/or ceramic products 
also requires that measures are in place to ensure that no damage is caused to production 
activities and life of the people, and no detrimental effects are caused to the environment.  
On completion of the exploitation of raw materials, the land user must return the land to 
conditions stated in the lease. 
 
The Law on Water Resources (1998) (LWR) covers surface water, rain water, groundwater 
and sea water.  Under the Law it is strictly prohibited to introduce into water sources, without 
a permit, any noxious waste, unprocessed discharge water or water that has been 
processed but not up to the permissible environmental standards.  Permits to discharge 
wastewater must be based on the receiving capacity of the water source and the assurance 
of no pollution and the protection of the water resource.  Those discharging wastewater 
under a permit must process it to reach the permissible criteria before discharge; they shall 
have to pay compensation for any damage.  The LWR specifically requires that 
organisations and individuals using chemicals in agricultural production and raising aquatic 
and marine products must not cause pollution of the water source.    
 
The LWR provides that organisations and individuals have right to exploit and use water 
resources.  Generally a licence is required to take and use water, but there are some 
exceptions to this.  These relate to the exploitation and use of surface water and 
underground water for:  family scale in agricultural, forestry production, aquaculture, small 
industry and handicraft production, hydropower generation and other purposes; small scale 
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for family use in living; and to exploit and use sources of sea water of small scale for family 
use in making salt. 
 
Under the Amended Law on Environmental Protection (2005) (ALEP) prohibited acts include 
discharging wastes not treated up to environmental standards; discharging toxic, radioactive 
and other hazardous substances into the land or water sources; and emitting smoke, dust or 
gases with toxic substances or odour into the air.  The ALEP provides the basis for 
environmental standards including those for waste discharge, and requires strategic 
environmental assessment reports of strategies, plans and programs.  Organisations and 
individuals must comply with environmental protection requirements not only during 
inventory, exploration and the exploitation and use of natural resources, but also upon 
completing the exploitation activities.    
 
The ALEP has specific provisions for environmental protection in relation to craft villages: 

 Planning, building, improving and developing craft villages must be aligned with 
environment protection.  The State encourages the development of concentrated craft 
villages areas, or craft industrial sites, in which common environment protection 
infrastructure is shared. 

 Provincial People’s Committees are responsible for conducting investigation and 
analysis, assessing the pollution levels of the local craft villages and instructing the 
implementation of the following measures to overcome environment pollution: 

 Improving, upgrading or building concentrated waste collecting systems; 

 Building collection sites for ordinary and noxious solid wastes, making equipment 
available for collecting and sorting wastes at source, and meeting the 
requirements of concentrated treatment; 

 Relocating the polluting production establishment to concentrated craft areas and 
craft industrial zones. 

 Establishments in concentrated craft villages areas and craft industrial zones must 
comply with the following requirements for environment protection:  

 Discharged water must be collected and transferred to the concentrated treatment 
system.  In cases where the concentrated facilities are not available, discharged 
water must be treated to environment standards before discharging to 
environment; 

 Solid waste must be sorted at source and transported to solid waste collection 
areas in accordance with waste management regulations.  Solid waste containing 
noxious substances must be sorted, regrouped and handled in accordance with 
hazardous waste treatment regulations; 

 Contribute to the fund for building environment protection infrastructure and pay 
the environment protection fees. 

 
The ALEP has strong provisions for dealing with production and service establishments 
causing environment pollution – such as craft businesses.  Organisations and individuals 
running production business and service activities that discharge to the environment waste 
or agents exceed environment standards or who pollute the environment shall be treated as 
follows: 

 Pecuniary penalties will be apply and the business will be required to carry out mitigating 
activities to bring the waste to within environment standards; 

 These activities will be suspended until the necessary mitigating and treatment 
measures have been completed. 
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In cases where there is damage to the lives or health of humans as a result of such pollution, 
or damage to property or the interests of organisations and individuals, those who suffer 
damage are to be compensated in accordance with stipulations in the ALEP.  In addition, 
production, business and service establishment causing serious environment pollution will 
be: 

 Forced to carry out activities to surmount the pollution and restore the environment; 

 Relocated to places suitable to environmental load capacity; or 

 Banned and forced to close the operation. 
 
MONRE is to take the lead and coordinate with concerned ministries, agencies and PPCs for 
proposing to the Prime Minister how establishments under respective ministries or agencies 
causing serious environment pollution are to be handled.  Heads of Ministries and agencies 
are responsible for coordination with PPCs to direct and organise the handling of 
establishments causing serious pollution in accordance with the decision of Prime Minister. 

12.7.5 Policy Directions 
The Government has set favourable conditions for agricultural and rural development in 
general, and handicraft villages in particular.  Rural craft villages are encouraged by the 
Government to diversify in terms of ownership and production organisation under the 
Decision 132/2000 QĐ-TTg; and to give priorities to develop advanced technology in 
combination with traditional skills in craft villages.  At the same time, the Government 
requires all localities to make master plans and requires the development of industrial zones 
to incorporate craft villages, small and medium industry groups, to solve the serious social, 
environmental and health impacts which local people face.  This accords with the ALEP.   
 
The Government has also created favourable conditions to encourage and attract 
investment into industry production; and gives priority to the development of export 
industries, agro-product processing and traditional craft products.  The aim of this support is 
to maintain and develop traditional technologies, products and cultural values.  Specific 
support provisions include. 
 
Land policy:  The land law and policy has facilitated organisations, households and 
individuals to be allocated or lease land on a long term basis.  Land users have five rights in 
relation to land management: decision, use, transfer, inheritance or lease.  Decision 
132/2000 provides that rural craft businesses which have a need to build new production 
establishments and to relocate small area production or air-polluting establishments, will be 
given priority to acquire land at the minimum price. 
 
Investment policy: The investment policy on economic activities of craft villages concerns 
investment in trading development under the Domestic Investment Law, development of 
infrastructure or support to development of local enterprises and rural career development 
through credit and financial tools.  For example, Decision 132/2000 encourages 
development of rural careers and Decree 90/2001 encourages local development.  In 
general, the Government’s investment policy creates a more open environment for 
development of industrial zones or craft village groups.  However, these policies are proving 
difficult to implement with many problems such as land allocation (price and procedures for 
compensation or clearance), unclear registration procedures, and priorities for investments 
in industrial zones or craft village groups. 
 
Credit policy: Currently capital for development of craft villages is mainly from producers.  
However, because of low incomes and limited economic conditions, capital accumulation is 
difficult. To facilitate and give financial support to the development of rural economies and 
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craft villages, the Government issued preferential credit policies with many types of loans 
and preferential interest rates through various sources of funding and financial support 
channels - for example, Decision 193/2001/QĐ-TTg on the establishment, organisation and 
performance of SME Credit Guarantee Funds, Direction 84/2002/TT-BTC on financial 
instructions to encourage development of rural careers.  Around 33% of rural households 
can now access credit sources from financial organiations.  In addition, craft enterprises will 
be supported by the State with provision of capital to implement participatory infrastructure 
or environmental improvement projects.   
 
Tax and other policies providing incentives for craft village development: With the VAT 
Law, under Decision 132/2000 and other legal documents, the tax policy provides tax 
support for the development of careers and craft villages.  The tax policy encourages and 
supports the trading and development of craft villages.  As well, specific policies on pricing, 
sciences-technology and environment, human resource training and import-export all 
provide favourable conditions for production and competitiveness of products of craft 
villages. 
 
Special support projects: In addition, a number of projects implemented by the 
Department of Food Proceessing and Salt Industry under MARD have shown the potential 
for the further development of craft villages.  The project on capacity building for the 
conservation of craft village traditional values carried out by craftman of Dai Bai, Bac Ninh 
province, and Sang II of Dien Bien province, have achieved good initial results.  Na Sang II 
village has attracted more tourists and sold more traditional weaving products at higher 
prices.   

A project on a sustainable development strategy for craft villages of Ha Thai, Ha Tay 
province, has helped local people to redefine objectives, directions and development needs, 
and the Ha Thai Lacquer Union has been founded.  The capacity building projects of Sray-
ra-cot craft village of the Khme ethnic people in An Giang province, and the Ta-la-cao village 
of the Hmong people in Lai Chau province, have strenthened their capacity in production, 
trading and awareness in traditional cultural conservation as well as enhancing the 
responsibility of local authorities continuing project initiated activities.   
 
Craft village development targets: In its master plan through 2010, MARD aims to create 
some 300,000 new jobs each year, focusing on labour-intensive and market-demand 
industries such as handicrafts, food processing and small-scale engineering. 
Development targets will be based on the potential of each geographic region.  The Red 
River Delta, for example, will prioritise high-skill crafts such as lacquering, the wood industry 
and embroidery, and the combination of traditional craft villages with tourism.  The northern 
mountainous region will restore traditional craft villages which are accessible to markets 
while investing in areas specialising in raw materials and processing industries.  The central 
coastal region will tap its potential in stone quarries, the wood industry, porcelain and 
wickerwork; and the Central Highlands will gear to the export-oriented processing industry 
and restore traditional crafts of ethnic minority groups.  The alluvial Mekong Delta will 
develop its farm produce, aquatic product and seafood processing industries together with 
intensive investment in wickerwork and porcelain. 

12.7.6 Tools for pollution management in craft villages 
The Department of Food Processing and Salt Industry is the agency under MARD 
responsible for the development of craft villages.  According to decision No. 90/2003/QĐ-
BNN on function and duties of this department, it is responsible for management of rural 
craft villages and rural industries.  In its development plan for 2006 to 2010, the Department 
has four goals and one of them is: Goal 3. Ensure environmental sustainability.  Under this 
goal is a stated result of: 3.3 Environmental management by rural service providers and 
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environmental sustainability of rural infrastructure enhanced.  Strategic actions to achieve 
this result are: 

 Establish Environmental Management Systems (EMS) for rural service 
providers. 

 Establish EIA process for rural processing and other non-farm activities. 

 Enhance support to waste management in handicraft villages, rural processing 
industry. 

Performance indicators for these activities are: 

 Increase in rural service providers adopting established best management 
practice (BMP) 

 Increase in rural service providers with EMS established 

 increase in wastewater treatment meeting ambient water quality standards 

 Increase in the number of water supply schemes meeting agreed river health 
flow provisions 

 Waste water treatment meeting ambient water standards 

 Proportion of handicraft villages and other villages with adequate waste 
management plans and treatment facilities in place 

 
If adequately resourced and conscientiously implemented these strategic commitments to 
certain tools and management approaches would have far reaching impacts in improving 
environment conditions in craft villages.  But, uncertainties on institutional responsibilities at 
central and local level, especially involving MOI and MONRE are inhibiting concerted action.  
The MARD DFPSI has not made special budgetary or staff provision for these aspects of its 
strategy. 
 
The mix of tools required in a craft village pollution management plan includes: 
 
Environmental Planning: Environmental planning to minimise the impacts of future craft 
villages is linked to environmental planning for industrial parks and zones and more intensive 
industrial development.  There has been no overall environmental planning for existing craft 
village devleopment. 
 
Environmental Assessment: There is little environmental assessment of business 
establishment or business operation in craft villages.  There is poor monitoring and 
information on environmental and health effects and assessments are generally undertaken 
in dealing with specific issues in response to community concern.    
Permits and licenses: There do not appear to be licences for craft villages as an entity or for 
their collective activities.  There is a process of SME registration with local government but it 
has not involved the imposition and enforcement of environmental conditions. 
 
Cleaner Production: The application of waste treatment facilities is still a new issue for craft 
villages.  Some applications of environmental technology is taking place as follows:  

 Substitution of LPG for coal and woods in ceramic kilns.  

 Use of biogas tanks for digestion of wastewaters discharging from alcohol and 
tapioca craft villages.  

 Use of physico-chemical treatment facilities for the textile and dyeing craft 
villages.  

There are cases where new technology has provided positive benefits.  For example, new 
technologies have been applied to many kilns in Bat Trang ceramics village.  Manual soil 
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pounding and mixing has been mechanised, bringing about a markedly higher level of 
productivity.  Gas kilns have been gradually replacing the coal and wood-fired kilns.  Initially 
the new technologies were adopted only by large companies and large household 
businesses but as the economic and environmental benefits have become apparent, small 
businesses have begun to apply these advances.  
The new types of kilns create little pollution, give off no ashes and smoke and result in very 
little dust and spilled soil.  As a result, the working conditions for the artisans have markedly 
improved.  Moreover, the rate of finished output over input has reached more than 90%.  
This is due to gas kilns’ ability to maintain a higher (1360°C) more stable temperature, and to 
the relative ease of operation of the gas kiln in comparison with the older kilns.  Now, there 
are more than 200 gas kilns in operation out of a total of over 1,000 ceramics kilns in Bat 
Trang village.  Even though the cost of fuel is higher, the cost of producing a planting pot by 
using a gas kiln is 60% cheaper than using coal kilns. Therefore, regardless of the high cost 
of building a gas kiln, which is about VND 150 million, compared to VND 20-30 million for a 
coal kiln, the number of gas kilns continues to expand.  
Environmental conditions in Bat Trang village have also improved remarkably. The amount 
of smoke and dust has significantly decreased and Bat Trang's residents have also 
responded positively.  
 
Economic Instruments: The Government uses a range of financial and tax incentives to 
encourage the development and improvement of craft villages.  Fines are used to deal with 
excessive pollution. The government has also established a legal basis for environmental 
fines (Degree No. 26/2004/ND-CP on purnishment of administrative violations in 
environment protection).  However, implementation of this system of penalties varies widely 
in different localities, and the entire system of fines seems to have had little impact on 
pollution levels.  As one factory manager explained, “Fines only serve as a kind of warning 
not to pollute,” while a local government official complained that, “Fines go to the state 
treasury. Losses are born by the local communities”179 (Chapter 11).   
 
While fines are very low, compensation for impacted communities are sometimes set high 
enough that they can influence factory decisions.  Community demands for compensation 
have been increasing steadily since the passage of the LEP in 1993.  Demands for 
compensation are expected to increase further with detailed provisions facilitating the 
process in the amended law.  It is evident that communities feel they have legal rights not to 
be polluted, or at the minimum to be compensated for the economic impacts of pollution.  
The system of compensation requires further development – currently it is usually paid after 
economic damages have occurred, and only if affected community members can prove that 
a specific factory caused the damage. 
 

12.7.7 Key pollution management challenges for craft villages 
Achieving effective environmental management in craft villages will not be easy.  Craft 
villages are being aggressively promoted by Government as a rural industrial development 
base but without a concomitant attention to and investment in the pollution management and 
environmental quality implications of that policy.  Craft villages have a key role in dealing 
with rural poverty and unemployment and, for many people they provide a significant source 
of livelihood.  This is especially true for farming families struggling to make a sustainable 
income by their traditional methods.  Craft villages are a means of increasing local economic 

                                                 
179 Dara O’Rourke, 2002, Motivating a Conflicted Environmental State: Community-Driven Regulation 
In Vietnam 
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activity and even export earnings.  However, in effect many are small industries of many 
producers who are poor and inefficient with little understanding or capacity to introduce 
environmental management.  
 
Environmental pollution is the major problem for craft villages.  This is normally localised in 
areas around large businesses in the village that lack pollution control equipment, and small 
scale industries at the household level that directly affect their living environment.  
Information on pollution levels is unreliable and scarce.  However, there is known to be 
serious air, water and land pollution created each year.  Dangerous wastes are routinely 
discharged to the environment.  High levels of lead in air and water are a special concern. 
 
An INEST study of craft villages concluded that there are five significant issues affecting 
environmental management within them.180  First, at both the central and provincial levels, 
the number of staff in charge of environmental protection is too small compared to the 
expanding needs, and the staff are not yet well trained.  Second, there are no clear and 
specific local regulations on pollution prevention, and those in place are not consistent 
between central and local level and among local governments.  Especially at the rural level, 
the dissemination of legal documents on environmental protection has not been 
systematically implemented.  Therefore, craft manufacturers are not aware of their duties 
and responsibilities for protecting their environment.  Third, the government is keenly 
interested in environmental infrastructure investment, but there are often few mechanisms to 
mobilise capital resources for investment. The government has been seeking to diversify 
investment for the environment, for example, through the Vietnam Environmental Protection 
Fund (VEPF) set up for the purpose of helping localities and enterprises to invest in 
environmental infrastructure.  However, the investment is often not well organised, and the 
investment rate is still lower than in other countries in Asia. 
 
Fourth, environmental monitoring systems are not firmly established.  EIAs and inspections 
are carried out, but they are still limited and far less than necessary to meet actual needs, 
especially when it comes to the diversified and complex production situation in craft villages.  
A national environmental monitoring and analysis network is operating and managed by 
MONRE, other ministries, and localities.  However, the monitoring is undertaken infrequently 
and monitoring points are few.  Monitoring equipment also is poor and has not been 
standardised.  There are no monitoring stations to measure waste against discharge 
standards, and no national standardised laboratory under central environmental 
management agencies.  As a result, data is not able to identify environmental issues and 
problems. 
 
Finally, the production characteristics of craft villages make streamlined and consistent 
environmental management difficult.  The activities in craft villages are individual and 
spontaneous.  As a result, concentrated production planning and concentrated wastewater 
treatment systems are more difficult to achieve, making it hard to achieve economies of 
scale and keeping the costs of management high. 
 

12.8 Conclusions 
 
One issue which arises in addressing all five priorities for action identified in this chapter is 
the need for a systematic national approach to identifying the most important pollutants, 
enterprises and areas for priority attention.  With limited resources and capacities it is not 

                                                 
180 Institute of Environmental Science and Technology (INEST), Research on the Scientific and 
Factual Basis for the Development of Policies and Measures to Solve Environmental Problems in 
Craft Villages in Vietnam". 
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possible to start everywhere at once.  That is what the methods described in this report are 
intended to do.  In the case of the most polluting industries, there is already a good policy 
framework and program in place.  It requires further elaboration and continuous fine tuning 
as more and more serious polluters are effectively managed.  The rankings and tools in Part 
B of this report would help in that process.   
 
The Government has worked on chemical management for many decades – a complex 
system has evolved with many gaps and in need of an overarching framework and more 
precise institutional arrangements.  Hazardous chemicals in pollution and wastes require 
high priority attention.  In this case too, the tools developed in this study help in a more 
precise definition of who is releasing what, and how much, and at what stage in the 
manufacturing process.  This is the required first level of information in determining where to 
focus scarce resources in the control of hazardous pollutants.   
 
The three other priorities all relate to specific geographic areas.  Contaminate sites are a 
serious problem for the present and future in Vietnam.  They require urgent identification, 
clean up and rehabilitation.  It can be expensive – but much more so the longer left without 
treatment as development takes place in and around them and health and productivity 
problems mount.  This study has not identified contaminated sites.  But it would be possible 
to do so throughout the country by applying similar methods and interpreting estimates 
against information on the age of enterprises, their location and their density.  An initial 
national register of contaminated sites can build on the good work done in preparing and 
updating the lists under Decision 64. 
 
Two other emerging priorities are industrial parks and craft villages.  The pollution situation 
in these expanding networks of well defined manufacturing areas needs concentrated and 
systematic study as a firm basis for introducing IPM responses.  An initial straight forward 
assessment could be undertaken using the IPPS methods if more detailed information can 
be gathered on location and SMEs in the GSO annual industry survey.  Technical support to 
GSO would be required in the design of additional sections in the survey and in the methods 
for its implementation. 
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13 A national industrial pollution management plan 
13.1 Directions for change 
 
This study confirms the work of MONRE’s national monitoring network that different types of 
industrial pollution in Vietnam are highly concentrated in certain areas of the country.  They 
are also concentrated in terms of the manufacturing sectors of origin.  It defines the main 
industrial pollutants, the sectors responsible for their release, and estimates the total loads of 
each pollutant by sector and by province.  This important sectoral and geographic 
characteristic of pollution in Vietnam provides opportunities for effective pollution 
management.  It means that the government may focus on one or several pollutants of 
greatest concern or on specific sectors and plants.  Industrial pollution management plans 
can be implemented on local, regional and national scales.   
 
The study constructs pollution indices and rankings for air, water and land to pin point the 
most polluting industrial sectors as well the provinces and communes that have the highest 
pollution loads.  The study demonstrates the efficacy of the IPPS system for industrial 
pollution management in Vietnam.  It found that environmental management authorities are 
not consistently using methods and tools to set systematic and focused priorities for 
industrial pollution prevention and control. As a result, control effort and limited resources 
are not allocated to achieve maximum impact.  A significant contribution of this study is the 
development of a tool kit to support pollution managers in sharply focusing their attention on 
the most important and pressing pollution problems.   
 
50 directions for change: This chapter summarises the conclusions made throughout the 
report in the form of 50 of the most important directions for improving IPM in Vietnam.  A first 
set of recommendations pertains specifically to integrating new approaches for priority 
setting into day to day pollution management.  A case is made for an expanded role for 
MPI’s Government Statistics Office in collaboration with MONRE in gathering the data 
essential for systematic pollution monitoring and management responses.   
 
A second set of recommendations relate to the results obtained from the application of these 
priority setting methods and tools, namely the rankings and priorities for pollutants, sectors 
and geographic areas.  A third set of recommendations includes responses to the policy and 
institutional analysis in Part C of the report.  Finally various industrial pollution management 
tools which need to be developed further are identified.  The preparation of detailed pollution 
profiles of the priority sectors and areas identified by the IPPS are proposed as a basis for 
the development of a national approach to IPM including sector and area specific Pollution 
Management Plans. 
 

13.2 Pollution estimation and priority setting methods 

13.2.1 The Industry Pollution Projection System (IPPS) method and ranking 
tools 

The IPPS method and the linked ranking tools for priority setting are an important innovation 
for industrial pollution management in Vietnam.  The method could be more widely 
promoted, developed and used to help MONRE and the industry managers alike focus their 
limited resources on the most important pollutants, sectors and areas affected by pollution. 
 
Recommendations 
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1  Adopt the IPPS approach to making regular pollution estimates in setting 
priorities for action: The methodology provides a comprehensive picture of industrial 
pollution potential in Vietnam. Despite its noted limitations, when applied country wide the 
IPPS model correlates well with actual pollution-intensity observations for specific areas and 
sectors. 
 
2.  Adopt the national pollution index and ranking system: Pollution indexes and 
rankings enable monitoring and reporting on the status and trends in industrial pollution as 
part of the State of Environment Reporting process to the National Assembly from communal 
to national level.  They also allow for priorities to be set according to specific industrial 
sectors, particular pollutants and geographic areas. Finally, these indexes and rankings are 
informative and effective tools to (i) communicate important information to a wide variety of 
stakeholders from policy-makers to environmental management officials, to industry 
managers and associations, and local communities; and (ii) help focus attention, effort and 
resources to address pollution concerns which have been identified clearly and are of 
highest priority. 
 
3.  Calibrate results from the IPPS approach: There is a high degree of correlation 
between industrial pollution estimates obtained from using IPPS and site and sector specific 
data available in Vietnam. A high degree of correlation is important for accurate priority 
setting. However the IPPS pollution estimates are not sufficiently accurate to be used, for 
example,  to determine water pollution charges paid by industrial facilities under Decree 
67/2003. As additional information industrial pollution discharge data becomes available (in 
quantity, quality, and reliability), it is recommended that the IPPS methodology be developed 
further to utilize industry specific information.  In so doing, the IPPS methodology will evolve 
to accurately report the characteristics of the manufacturing sector of Vietnam.   
 

13.2.2 The GSO industry survey and database 
This study makes use of the extensive information collected by the General Statistics Office 
of the Ministry of Planning and Investment. Despite its noted limitations, it remains the single 
most comprehensive database on industrial manufacturing activity in Vietnam.  The 
Government can build on the GSO Enterprise Survey to enhance its current industry data 
collecting methods, and move towards improvements in the quality of data assembled.  The 
Enterprise Survey also represents an opportunity to bring together several different 
objectives of the government from business development and from environmental 
management perspectives.  Under one harmonized system, the database could provide a 
common and consistent information source that authorities can draw upon for analysis.  An 
integrated system would limit confusion and discrepancies caused by using an assortment of 
methods that are inconsistently processing a variety of data sources. Systematic access and 
use of this dataset by environmental authorities could guide and greatly facilitate priority 
setting of for pollution source monitoring, prevention and control.  
 
Recommendations 
 
4 Use the GSO survey as an initial screening and priority setting tool: Authorities 
can use this initial information to target site specific surveys and inspections to assess 
ambient environmental conditions for air, land and water quality.  In this regard, the GSO 
survey can be used as an initial screening tool where key environmental indicators would 
identify areas where further management effort would be the most effective.   
 
5.  Increase coverage of the GSO industry survey: An expanded GSO industry 
survey would be most useful to identify environmental concerns in industrial zones and 
handicraft village areas. Resources could then be focused on areas of highest pollution 
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intensity, and, would identify locations where calibrating the IPPS model with site-specific 
data would be of greatest benefit.  Issues requiring greater coverage include:  
 

(i) More details on location and attributes of plants: Under the current surveying 
methodology implemented by the GSO, significant information is lost due to the 
accounting of plants’ characteristics only by headquarters. The survey would benefit by 
asking firms to detail the location and specific variables of each individual plants under 
their management.  This would help authorities keep better track of plant-specific details 
which are currently averaged to the headquarter level in major cities.  By providing 
greater detail of operations at the plant level, this would also aid authorities in locating 
areas for more active pollution control management.   
 
(ii) More details on industrial estates.  The GSO survey should ask firms to identify 
whether or not they are located within an industrial estate, and, if so, to give its name 
and location. The GSO survey does not specifically require firms to identify whether they 
are located within an industrial park or industrial estate. This is an important shortcoming 
as it is an explicit policy of government to support the increasing development of 
industrial estates throughout the country. Furthermore, given the trend for an increasing 
concentration of industrial facilities within a large number of estates, major sources of 
pollution are not being identified. Industrial estates may offer important advantages from 
the point of view of environmental management (e.g. economies of scale for energy 
supply, wastewater treatment and solid waste management).  
 
(iii) Expanded coverage of small scale industry: The GSO survey considers a sub-
sample (ie. only 20%) of all small-scale industries.  As small-scale industries are an 
important driver of growth in local economies (e.g. craft villages), the overall picture 
would be improved if the GSO were to expand coverage of small-scale industries in the 
survey.  This is also important from an environmental management perspective since 
authorities are required to introduce appropriate measures for this sub-group of 
economic activities, but they lack information about the industrial process and scale of 
operations.  The authorities must progressively include small-scale industry as part of 
their overall environmental pollution strategy.  Improved accounting of this category is an 
essential step forward.  The GSO Enterprise Survey offers such an opportunity by 
expanding the coverage to include both greater representation and scope of detail.  One 
important aim would be to begin building a more comprehensive picture of industrial 
activities within the craft villages. 
 

6. Improve quality and quantity of environmental information in the GSO survey: 
Immediate steps can be taken by the GSO (or the environmental authorities in conjunction 
with the GSO) to improve the quantity and quality of environmental information that is 
currently collected by the survey.  In Annex 1 to this chapter, we offer a draft of a survey 
which may be used to guide this purpose.  Additional effort, including pre-testing, would be 
needed to develop the survey before its full implementation. Such comprehensive and 
nationwide survey would contribute in a significant way to a better understanding of the 
existing situation of environmental management in the industrial sector, and for setting 
priorities for pollution prevention and control.   
 

13.2.3 Tracking and linking public expenditures with priorities 
Data on public expenditures for environmental protection in general and for pollution control 
in particular is limited, incomplete, and fragmented. There is no systematic approach to 
linking priorities set forth in various national, regional, and local pollution control strategies 
and action plans with the allocation of public resources for their implementation. This is 
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especially so at the level of economic focal regions for which there is no systematic tracking 
of public expenditures for pollution control.   
 
Recommendations 
 
7. Establish a comprehensive tracking system for public expenditure on 
environmental protection and pollution control: Another collaborative activity between 
MONRE and MPI/GSO relates to the tracking of public expenditure on pollution control and 
environmental protection.  In particular:   
 

(i) Set up of tracking system. A system should be set up to provide systematic data on 
environmental and pollution control expenditures on an annual basis for reporting, 
monitoring, and priority setting. This activity may be implemented by MONRE in 
collaboration with the GSO and other state agencies and organizations with environment 
responsibilities. The framework and methodology for environmental expenditures need to 
be defined, both in total and with respect to PPC investments. 

 
(ii) Require budget lines.  State agencies, organizations and enterprises should be 
required by the Ministry of Finance to report environmental management expenditures in 
general, and in detail for pollution prevention and control, in their annual financial reports 
and State of Environment Reports;     

 
(iii) Link expenditures with priorities. There should be a continuous and systematic 
effort to link pollution control priorities with expenditures at all levels of governments and 
across line ministries. This should become a standard component of MONRE’s annual 
report on the state of the environment, and be used systematically to allocate and 
distribute scarce public resources to achieve clear and identifiable on-the-ground results 
(what mechanism needs to be improved to achieve this?).  

 
The financial reporting/budget recommendations for IPM by Government and by SOE and 
private are quite different in intent and execution.  Further development of the budget line in 
Government accounts (beyond current system for projects/programs) is likely to improve 
IPM by all agencies and jurisdictions.  For SOEs and private sector, companies should be 
required to provide a budget line (provision) for future site abandonment in their Annual 
Financial Statements and in budgets for future reporting periods. Companies should also 
report on their environmental compliance (particularly incidents of non-compliance) in their 
Annual Reports which should be made public. 
 

13.3 The management response to industrial pollution 
 
In this section, recommendations relate directly to the results obtained from the application 
of the IPPS methodology and tools used in study report. These recommendations first 
pertain to highest priority pollutants, then to highest priority industrial sectors, and finally to 
highest priority geographic areas.  
 

13.3.1 Highest priority pollutants 
Four criteria were applied to help identify the highest priority pollutants for intensive 
management: (i) pollution load, (ii) hazard, (iii) cost of abatement and (iv) feasibility of 
monitoring the pollutant. Results for the first two criteria can be evaluated from the IPPS 
method, whereas the latter two require action by firm discharging the priority pollutants, and 
by the monitoring agency.  
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Recommendations 
 
8. Conventional air and water pollutants should be immediate targets for greater 
control. 
 

(i) Air pollution. SO2 pollution constitutes 32% of the total air pollution load, followed by 
PM10 and TSP at 19% each.  National and international evidence indicates that the 
impacts of PM10 pollution on respiratory illness, chronic bronchitis and asthmatics can 
be severe in urban or heavily industrialized areas.  Therefore, in terms of hazard ranking, 
PM10 and TSP are of higher order priority than SO2.   
 
(ii) Water pollution. Water pollution loads in Vietnam are mostly comprised of TSS 
loadings (86%). The monitoring of point-source TSS discharges is straightforward and 
inexpensive. Furthermore, significant reductions of TSS loadings can be achieved with 
primary pollution prevention and control technologies at minimal cost. An ancillary benefit 
from controlling TSS includes the reduction of BOD and other particulates in the firm’s 
wastewater discharges.  

 
9. Target chemical and metal pollutants known to be toxic or bio-accumulative in 
humans and the environment. The problem of persistent toxic substances is becoming 
one of the most serious environmental issues confronting Vietnam.  They need to be high on 
the list of priorities for action.  Pollutants of special importance include: 
 

(i) Chemicals and metals emitted to air.  Chemicals found to be highest in terms of air 
pollution load and hazard include Toluene, Ammonia, Methylene chloride, Carbon 
disulfide and Benzene. The priority list of metal pollutants includes: Lead, Mercury, 
Zinc and Chromium.   
 
(ii) Chemicals and metals discharged to water. In particular Sodium hydroxide, 
Ammonia, Hydrochloric acid and Nitric acid are the most significant pollutants in 
terms of overall load to water and for relatively high LD50 values.181   
 
(iii) Chemicals and metals discharged to land. Land pollution is mostly characterized 
by chemical loadings (86% of the total) consisting mainly of Sodium hydroxide 
residuals from the preserving of fish and fish products sector, Aluminum oxide from 
Structural non-refractory clay and ceramic products sector, Sulfuric acid from the basic 
iron and steel and Phosphoric acid from the preserving of fish and fish products sector. 

 
10.      Prepare control plans for each of the highest priority pollutants: Each of these 
major pollutants to air, water and land should be the focus of a targeted strategy to reduce 
emissions and to help shift manufacturing processes towards the use of less hazardous 
substances.  This is not an easy task as certain processes can have significant costs 
associated with the transition to cleaner technologies.  In particular, the strategy should:  
 

(i) Identify key sectors. Include the clear identification of the key sectors contributing to 
the releases of these pollutants in each geographic area. 
 
(ii) Link discharges with ambient concentrations. Assess the ambient concentration 
of the priority pollutants in air, water and land and by means of pollution dispersion 
models, and aim to understand and link the point-source discharges of these pollutants 
with the observed ambient concentrations, thereby allowing a better allocation of 
pollution control expenditures to achieve maximum results.  

                                                 
181 LD (lethal dose) 50 - The amount of a chemical that is lethal to one-half (50%) of the experimental 

animals exposed to it. 



 

   320

 
(iii) Least-cost solutions. Include least-cost solutions that would sustain the economic 
viability of the sector in terms of growth and development.  
 
(iv) Cost-benefit analysis. Vietnam should develop a system for examining the costs 
and benefits of pollution control efforts to assist with priority-setting for the use of 
environmental expenditures. 

 

13.3.2 Highest priority industry sectors 
Eight industry groups and a number of their sub-sectors are consistently ranked at the top in 
all four of the pollution indexes. Thus, significant improvements in environmental quality and 
reductions in industrial pollution could be achieved by focusing pollution control effort and 
resources on these industrial sub-sectors and their most seriously polluting factories.   
 
Recommendations 
 
11. Target the most heavily polluting industry sectors. The following 10 of 127 VSIC 
4 sub-sectors should be the initial focus of effort in industrial pollution management 
(categories according to the Vietnam System of Industrial Classification - VSIC) 
 
Sector (VSIC-4) Air

index
Land 
index 

Water 
index 

Overall
index

1. Fertilizers and nitrogen compounds 3 1 1 1
2. Footwear 1 2 4 2
3. Basic iron and steel 4 3 6 3
4. Basic chemicals, except fertilizers and nitrogen 

compounds 
6 5 3 4

5. Processing and preserving of fish and fish products 2 6 10 5

6. Plastics products 7 7 5 6
7. Pulp, paper and paperboard 5 10 2 7
8. Casting of non-ferrous metals 8 4 7 8
9. Other chemical products n.e.c. 9 9 8 9
10. Forging, pressing, stamping and roll-forming of 

metal; powder metallurgy 
10 8 9 10

 
12. Prepare industry sector pollution management plans: Each of the top polluting 
sectors should be required to prepare environmental management plans which take a 
product life cycle and integrated pollution management approach.  The plans are best 
prepared by each of the industry sector associations in consultation with their members and 
guided by MONRE and the ministry responsible for the sector.  It may be more manageable 
to work with a small number of priority sectors at a time to develop an agreed approach per 
sector.  The plans should build on the best practices of existing plants and in implementation 
emphasise demonstration and sharing of experience between plants.  That exchange and 
learning process within industrial sectors would need to be strongly supported and facilitated 
by government and the international community but working through each of the sector 
associations which are become important forums for management and technology 
innovation and sharing. 
 

13. Criteria for identifying the “most serious polluters” are needed: Decision 
64/2003 and the regulatory and operational response across government is the most 
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impressive industrial pollution control initiative in Vietnam to date.  Despite significant 
achievements, Decision 64/2003 is an evolving policy framework which can be improved 
based on experience gained from implementation.  A range of innovations are needed to 
improve performance. In particular, the criteria for designating an enterprise or area as most 
serious polluter are not well defined.  As the program moves forward, greater objectivity, 
consistency and guidance is required to delineate those industrial facilities belonging to the 
list from those which do not.   The use of the IPPS approach linked with the ranking tools 
developed in this study could greatly enhance the effectiveness of Decision 64/2003 and 
similar policies to address the most polluting industries in the years to come. 
 
14. Use plants which have adopted best practice as the basis for demonstration 
and replication within a polluting sector:  International companies have not always been 
good environmental citizens – but when they have followed international best practice it 
provides an important opportunity for demonstration and training within a sector. Good 
environmental performers should be encouraged by the government and industry 
associations to partner and share pollution control expertise with poor performers in their 
sector. Donor agencies (for example, AusAid in the case of the Natal Sugar company) may 
support this capacity building and demonstration initiatives of this type. 
 
15. Introduce special environmental structural adjustment programs and subsidy 
schemes: Within the targeted sectors, factories which are financially marginal and can not 
meet environmental standards, require tailored structural adjustment programs involving 
national and provincial governments. In some circumstances, it may be determined that the 
best course of action is for a plant to cease all production activities. In these cases, support 
should be provided to help employees and management make the adjustments involved, 
including retraining and relocation benefits, and for the identification and remediation of 
contaminated sites associated with the factory closure.  Already, the government provides 
some levels of support in these circumstances under Decision 64/2003. Without the 
availability of such support, local authorities will almost always opt to leave the plant 
operating despite severe environmental and health impacts.  
 
16 Innovative financing options required for pollution control in the most 
seriously polluting industries:  There is lack of guidelines and incentives for enterprises to 
mobilise financial resources for investment in pollution treatment.  Part of the problem is a 
lack of initiative in finding support from credit funds and banks. Generally, there is an 
absence of financial mechanisms for investments in the environmental protection facilities 
which can be easily approached when enterprises require support.  National and local 
environment funds are evolving to fill this gap but require significant guidance in how best to 
allocate the scarce resources to support national and local environmental action plans and to 
maximize the reduction of pollution.  There are ample financial resources available through 
banks, municipal funds, and environment funds. They are simply not being used. 
 
17 Introduce an advisory service on international environmental regulations 
which might affect competitiveness and profits in Vietnam’s industrial sectors: In 
2004, in the top 30 polluting sectors identified in the National Pollution Index, 2855 plants or 
36 per cent of the total in those sectors were exporting their products. Good examples of 
sectors which are being affected by international environmental regulations are the seafood 
processing and footwear sectors.  International environmental standards are going to impact 
the business of these facilities.  They require assistance now to identify how they will be 
affected and how to respond. 
 
18 Each sector of high toxicity ranking should prepare a toxic substances 
reduction plan as part of their overall environmental plan.  The study analysis found that 
plants associated with highly toxic materials to air are in the ceramics, cement, metal 
fabrication, and electrical equipment sectors. Highly toxic pollutants to land are found in the 
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food processing, textile, and fertilizer sectors.  Plants releasing the highest toxic loads to 
water are in the fertilizer, pesticide, paper and paperboard, plastics and leather sectors. 
Plants in these sectors require special treatment.  Toxic substances tend to be more difficult 
and more expensive to manage in the waste stream than other forms of pollution.  The 
adoption of cleaner production methods, including the use of less toxic alternative 
substances, is essential for pollution prevention and control. To make sector based toxic 
reduction strategies work, the central government needs to:  
 

(i) Define priority “toxic” substances which must be phased out of all industrial 
processes; 
 
(ii) Categorize all industrial chemical substances for their potential for exposure to 
worker and the public, or for their inherent toxicity and persistence or bioaccumulation; 
 
(iii) Promote environmental agreements between provinces which share polluted natural 
areas targeting the elimination of specific toxic pollutants.  Agreements could assist, for 
example, in the management of polluting industrial facilities situated in shared river 
basins. 

 

13.3.3 Highest priority geographic areas 
Analysis of the data generated in this study confirmed that Industrial pollution in Vietnam has 
been found to be highly concentrated in a few geographic areas.  These areas are 
characterized by high pollution load.  This concentration provides an opportunity to 
significantly reduce pollution by focusing effort and resources in the most polluted areas.  
 
Recommendations 
 
19 Prepare pollution profiles and pollution management plans for priority river 
basins: This study covered the pollutant, sector and administrative boundary units of 
analysis, however, another important avenue for consideration is the assessment of the 
absorptive and carrying capacity of natural systems – in particular river basins,  wherein the 
cumulative discharge of industrial pollutants into riverine and aquatic systems creates 
pressure on water resources, the environment and public health.  The government has 
identified three basins to receive priority attention in these regards:  the Day, Cau and Dong 
Nai River Basins.  These three basins are the subject of the 2006 national State of 
Environment Report by MONRE which is a useful source of pollution information and 
environmental conditions.  Most of the information available is anecdotal and a systematic 
pollution profile of the three priority basins is still required for priority setting purposes.   
 
The Government has requested MoNRE to prepare plans for the integrated exploitation, use 
and protection of water resources in major river basins and for key economic zones (see 
Prime Minister’s Decisions 113/2005, 123/2006 and 191/2006).  In response, MoNRE has 
determined that it will initially prepare three river basin plans – for the Dong Nai River Basin, 
the Ba River Basin and for the rivers within the Northern Economic Zone (essentially the Red 
River Delta).  Design proposals for these plans have been prepared, endorsed and approved 
by the Government.   Additional State funding has been approved and is being assigned to 
MoNRE to cover this work.  All three plans will begin at the start of 2007. 
 
A river basin approach will be important for protecting and conserving surface water and 
aquifers whereby major pollution activities are occurring or can potentially occur.  Decisions 
about the level of pollution cannot be made by one province alone or one district alone, if the 
consequences are also going to be felt by communities and the environments in adjacent 
provinces or districts.  An integrated river basin plan focusing on key issues that involves all 
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stakeholders will be critical to establish a sound approach to overall pollution and water, air 
and soil quality management.  River basin planning is a comprehensive approach and can 
bring in all aspects of pollution and environmental protection.  They provide a means through 
which all impacts can be considered together and priorities established on the basis of a 
common assessment. 
 
20 Prepare pollution management plans for the top priority provinces and 
communes: At the national level HCMC, Ha Noi, Binh Duong, Hai Phuong and Dong Nai 
are the top five provinces for pollution loads according to the National Pollution Index 
constructed from air, land and water pollution profiles in this study.  The five top communes 
identified from the ten top ranking provinces studied to that level are Cam Gia and Trung 
Thanh Communes in Thai Nguyen Province, Ba Dinh Commune in Thanh Hoa Province, Ha 
Ly Commune in Hai Phong and Nguyen Thai Binh Commune in HCMC.  It is recommended 
that every province and commune listed should be required to prepare pollution 
management plans (PMP).  Most will require technical support to do so. A good start would 
be that plans be prepared for the top ten provinces and the top ten communes within each 
province to demonstrate how a PPM is formulated and how to best present the 
implementation arrangements.  The results of this study can be expanded for preparing the 
detailed pollution profiles (DPP) of these provinces and communes.  The pollution profiles 
would identify the specific areas, sectors and plants within the province/commune requiring 
highest priority attention.  The management plans should contain the actions required to 
prevent and control pollution – ie the what, how, when, who and where of IPM in the area. 
 
21 Establish environmental objectives for areas: All administrative units and natural 
system planning areas such as river basins and special use forests require a clear set of 
environmental objectives and safeguards.  For example, many countries use an 
environmental quality management framework that allows water managers to implement a 
broad national management strategy at a local level.  Typically this involves an approach 
that establishes locally based “environmental objectives” for specific natural resource 
features – for example, the atmosphere, land, rivers, lakes, estuaries, forests and wetlands.  
Such an approach generally requires: 
 
 clear definition of environmental values, or uses for natural resources; 
 a good understanding of links between human activity and environmental quality; 
 setting of unambiguous management goals; 
 identification of appropriate water environmental objectives, or targets; and 
 effective management frameworks, including cooperative, regulatory, feedback and 

auditing mechanisms. 
 
In Vietnam, a series of water quality standards have been adopted for the quality of 
wastewater discharges to waters and land, and for the ambient water quality of water bodies 
with a range of human and environmental uses.  Although based on these scientific water 
quality standards, water quality objectives may be modified by other inputs such as social, 
cultural, economic or political constraints.  The process of modifying standards to establish 
water quality objectives would normally involve considering costs and benefits and tradeoffs.  
Through the river basin planning process, the community might decide to allow a longer 
period to achieve the desired water quality or even accept a lower water quality, in view of 
the benefits to the community of the particular industry. 
 
Three other “areas” have been identified in this study as priorities for pollution management: 
contaminated sites, industrial parks and craft villages. 
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13.3.4 Contaminated sites 
 
22 Establish a register of contaminated sites: Based on the evolving international 
experience, the identification and remediation of contaminated sites is and will continue to be 
a problem in Vietnam.  The assessment and remediation of contaminated sites can be 
expensive and technically difficult – but less so than if left without treatment as development 
takes place in and around these sites as health and productivity problems inevitably 
escalate.  This study has not identified specific contaminated industrial sites.  But it would be 
possible to do so throughout the country by applying similar methods and interpreting 
estimates against information on the age of enterprises, their production processes, location 
and their density.  An initial national register of contaminated sites could begin with each 
DONRE conducting Phase One Environmental Site Assessments (ESA-1) of the industries 
and sites identified in their province in Decision 64/2003. 
 
23 Prepare remediation plans for highest priority contaminated sites: Some 
contaminated sites will require more urgent action than others due to their environmental 
impact and risk to human health.  Those sites that are an immediate threat to the health of 
communities should be the first addressed.  The plans will need to consider special 
institutional and financing mechanisms and liability and compensation issues, as well as the 
technical issues concerned with the assessment and remediation methods, associated 
hazardous wastes disposal, and on-going site monitoring and management. However, the 
legal basis for assessing liability and cleanup is still under development – ie mandated under 
the Amendment to the Law on Environmental Protection but subsidiary regulations still need 
to be developed. 
 
24 Approaches to remediation need to be defined: In addition to investment in new 
waste minimization and treatment systems, Decision 64/2003 requires enterprises to 
remediate areas degraded as a result of pollution discharges or practices from the past. 
International best practice for contaminated site assessment and remediation has not been 
widely practiced by environmental regulatory agencies or industries in Vietnam and are new 
concepts to many concerned.  The high costs of assessment and remediation, and 
resolution of related liability and compensation issues are significant, problematic and often 
require direct intervention by the government agencies and the legal system.   
 

13.3.5 Industrial parks  
 
25 Review and clarify the authority, capacity and status of pollution control within 
industrial parks.  Environmental management demands within industrial parks are well 
beyond the resources and capacity of IP Management Boards.  A regulatory framework for 
implementing IPM within the Parks is needed and guidelines to steer provincial governments 
and Management Boards in taking a consistent and results based approach for industrial 
pollution prevention and control.   
 

13.3.6 Craft villages   
 
Pollution in craft villages tends to be localised by pollution discharges and waste 
management practices of the small-scale industries which are often attached to households. 
The pollution directly affects the living environment of the families and their neighbours.  
Production units are often agglomerated in one area and make up numerous pollution point 
sources.  The production facilities typically have no pollution or waste treatment.  Craft-
village pollution problems are most serious within the workplace and many workers are 
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exposed to and suffer from illness and injury.  There are more diseases in craft villages than 
in the agricultural villages.  In addition, people living in downstream and villages from heavily 
polluted craft industry villages may be negatively affected through pollution of their water 
sources or airshed. 
 
The broad policy framework for addressing pollution problems in craft villages is in place and 
many of the specific management strategies have been identified including: 

 Adopting Environmental Management Systems (EMS) for rural service providers. 

 Applying EIA procedures more effectively for rural processing and other non-farm 
activities. 

 Enhancing support to waste management in handicraft villages, rural processing 
industry. 

 
The Government requires all localities to make master plans and requires the development 
of industrial zones to incorporate craft villages, small and medium industry groups, along 
with socio-economic and commercial and service developments, to solve the serious social, 
environmental and health impacts that local people face.     

The following immediate actions need to be taken: 
 
26 Undertake a rapid survey of the environmental conditions of craft villages 
(based on the GSO survey process) and identify those villages in most urgent need of 
pollution management.  Base the assessment on agreed criteria covering stress (indicated 
by environmental quality data, pollution activities), threats (future impacting activities) and 
vulnerability (of communities, of the natural resources, of ecosystems).   
 
27 Prepare environmental management plans for the most seriously polluting 
craft villages including the options for collective treatment and establish a national fund with 
special government allocations for implementation of the pollution and waste treatment plans 
in the most polluted craft villages. 
 

13.4 Strengthening institutional arrangements 
 
In this section, we group our recommendations into 3 sets: those pertaining to (i) 
MONRE and its decentralized units, (ii) the government industry managers, and (iii) to 
the adoption of the IPM tools.  
 

13.4.1 MONRE and its decentralized units 
 
To be effective in implementing its mandate, MONRE and other Ministries with 
responsibilities in industrial pollution management need to build and maintain a wide range 
of working relationships.  Within MONRE, refinement of roles and responsibilities for IPM 
needs attention. Therefore, of great significance will be the reorganization of MONRE and 
possibly of DoNREs now being discussed within the Ministry, and the roles and 
responsibilities of Provincial, District and Commune People’s Committees and their 
jurisdictions and working relationships with each other.   
 
Recommendations 
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28 Strengthen environment units. The central government and MONRE need to 
address the following issues to reduce industrial pollution and minimize the environmental 
impact of planned and projected industrial growth: 

(i) Streamline environmental management functions. Assign, clarify and streamline 
the functions and tasks of environmental protection and enforcement amongst all 
agencies and organizations at central and local levels; 

 
(ii) Significantly increase the environmental management budget. Increase 
investment by and budgets for central and local levels agencies responsible for 
environmental protection; enabling their attainment of the skills and knowledge and 
equipment to review, monitor and report industrial pollution; 
 

29 Review the mandates of VEPA, DOE and DEIAA in light of new legislation and 
experience: The mandates of VEPA, DOE and DEIAA need to be strengthened to reflect 
recent policy and institutional reforms and to address a number of uncertainties concerning 
relationships with other departments within MONRE, other Ministries and the DoNREs. 
 
The mandates need to emphasize the importance of building working relationships with 
other Ministries and their departments in developing sectoral environmental policies and 
procedures.  The overall approach is for MONRE to facilitate and support the building of 
capacity in development sectors to effectively shoulder their sustainable use and 
environmental protection obligations.  Similar emphasis is required in consultation and 
capacity building in the decentralised institutions at local government level.  This outreach 
function needs to be implemented through special agreements with sectors, specific budget 
commitments, and special structures, tools and procedures.   
 
The continued rationalization of the structure and functions of MONRE Departments is 
necessary (DEIA, DOE, VEPA, DWRM, Inspection; etc) and in the Environmental 
Departments of line Ministries it is needed to anchor the implementation of ALEP and the 
related policy and implementation plans.  

 
The Government should continue the review of the capacity, structure and functions relating 
to the agreed roles and responsibilities of each Ministry for implementation of the IPM 
chapters and articles of the ALEP – at national, regional (including river basins) and local 
levels, as supported and guided by the findings of this study. 

 
This report strongly supports the continued de-centralization of environmental protection 
functions as this is where the vast majority of IPM is achieved in all countries, and is the only 
hope for reducing pollution from SMEs and micro-enterprises. 
 
30  Redefine the role of VEPA to focus on pollution prevention and control: The 
need for a sharply focused national pollution control agency in Vietnam is more pressing 
than ever.  The demands on VEPA during the next decade in building the capacities for IPM 
with development sectors, at local level and with the private sector will intensify.  Much 
needs to be done to give detailed expression to the evolving policy framework.  VEPA will 
need to take the lead in that work.  A great deal of investment in time and resources will be 
required in outreach, with VEPA facilitating and guiding other actors in taking on their more 
rigorous pollution prevention and control responsibilities.  Devolving and decentralizing 
authority and functions does not mean that there will be less work for VEPA – on the 
contrary – there will be a period of transmission of five to ten years when the agency will be 
busier than ever putting in place the systems and capacities for pollution control.  During 
that period it may be best for VEPA to refocus its effort just on pollution management. 
 
31 Establish IPM Commissions: Until industries are capable of self-regulation, the 
responsibility for bringing polluters of national concern into compliance is likely best assigned 
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to national and provincial Commissions similar to the process used to oversee 
implementation of Decree 64/2003.  Binh Duong and Da Nang have proposed such 
Commissions in their current 5YPlans. The role of the environmental 
regulatory agencies (VEPA or DONRE) for these serious polluters would be to report to the 
Commission on the degree of compliance attained. The rationale for deciding which polluting 
entities should be regulated by the Commissions,  or routinely by VEPA or  DONRE can be 
guided by the pollution characteristics (toxicity and load) and the sensitivity of the receiving 
environment (human settlements, ambient environmental quality, contaminated sites, future 
development scenarios etc.). Commissions that include senior representation of the Line 
Ministries and the social organizations (Peoples Committees, Fatherland Front, Labour 
Unions etc.) are essential to deliberate upon associated social, economic and financial 
concerns.  The regulatory and administrative systems (EIA process, discharge permits) 
and the environmental standards and guidelines (TCVN) for guiding the decisions of the 
Commissions, VEPA and DONRE are already in place.  
 
This study provides recommendations and tools for priority setting (IPPS, toxicity, polluting 
sectors and locations) that would greatly assist these Commissions identify and implement 
programs for polluters of greatest concern on a systematic basis. IPM Commissions might 
also be a suitable model at District and Commune level to deal with the pollution issues of 
the handicraft villages and micro-industries of greatest concern. 
  
32 Address the significant staff imbalance between environment/natural 
resources and other fields in MONRE: There is an imbalance between the 
environment/natural resources and the other areas of state management under the Ministry, 
especially land administration.  The number of formally designated environment/natural 
resources staff remains relatively small – especially given the rapidly expanding 
responsibilities and roles they are expected to handle.  That imbalance has serious 
implications for the effectiveness of the Ministry’s expanding environmental management 
functions.  This concern relates to the three “environment” departments but also to DWRM.  
The DWRM is dealing with water sharing and environmental flow issues – a fundamental 
environmental management concern.  It is preparing a water source protection river basin 
plan for the Dong Nai with the express approval of the Minister and of the central agencies, 
including additional funding.  Staff dealing with environmental protection and natural 
resource management are few in number compared to other skills.   
 
33 At local levels increase the number of environmental staff and the status of 
Environmental Divisions: The domination of a large number of staff from former land 
administration departments and the loss of many environmental trained staff who remained 
in the DOSTs has had the effect of smothering the environment divisions leading to loss of 
morale, authority and influence. To address this trend and the staff imbalance the following 
actions are needed:  
  

(i) Clearly define the functions, staffing and organizational structure of the environmental 
departments and agencies in and of their local branches. The relative responsibilities for 
pollution regulation within Industrial Parks and in other key provincial departments 
(particularly DPI, DOI, DOC, DARD, and DOT) need to be clarified so that systematic 
application of the AEP Law is facilitated. 
 
(ii) Submit to Government a comprehensive case for a significant increase in 
environmental staffing within MONRE and at provincial, district and commune levels. 
(has this been done?) 
 
(iii) Build the capacity of staff working in the environmental management divisions 
established in local departments of natural resources and environment. 
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(iv) Give priority and resources to the “Decentralization of environmental state 
management” program of MONRE and subject it to regular review.   

 
34 Initiate an intensive retraining program to raise the level of environmental and 
natural resource management capacity at all levels of local government: The MONRE 
Department of Organisation and Personnel have estimated that many thousands of staff 
throughout the country require intensive retraining if environmental and natural resource 
management functions are to be effectively fulfilled at local level.  The legal instruments and 
capacity development of PPCs, DONREs, District and Commune level agencies responsible 
for IPM needs to be accelerated to draw abreast with industrial growth.  This will require high 
level commitment and large investment by the government.    
 
35 Strengthen MONRE’s capacity as catalyst and facilitator in promoting sector 
action to implement environmental policies: Each Ministry and sectoral agency requires 
strong support and guidance from MONRE in taking a more systematic approach to 
implementing key environmental policies such as Resolution N0 41/2004 issued by Politburo 
and related strategies and plans.  MONRE needs to organize dissemination programs and 
training courses and develop guiding documents to support and guide ministries, sectors 
and localities in preparing their own directives, instructions and guidelines.  The Prime 
Minister has approved 36 priority programs and projects to implement the National 
Environmental Protection Strategy. As a ministerial body with principle responsibility in 
organizing strategy implementation, MONRE needs to issue guiding documents for 
developing these programs.  But to do so, Government will need to substantially increase 
the proportion of national budget going to the environment “sector” both to MONRE and line 
ministries.   
 

13.4.2 Government industry managers 
 
Recommendations 
 
36 Clarify and stipulate specific responsibilities and measures of all parties 
concerned in the equitisation process to ensure industrial pollution management.  In 
the process of separating industry ownership and management responsibilities in 
government sectors, the roles and responsibilities of those Ministries with dual 
responsibilities (both ownership and regulation of industries and industrial parks) at national 
and decentralized levels need to be clarified in the field of IPM - notably within MOI, MOC, 
MOT, MPI, MARD and MOFI and their Departments in the provinces and districts.  The 
equitisation process and procedures for conversion of state owned enterprises should clarify 
and stipulate specific responsibilities and measures for all parties concerned to ensure 
industrial pollution management including the assessment and remediation of contaminated 
sites are recognized and addressed.  Most industry management ministries are not clear on 
their pollution management responsibilities. The major challenges in improving 
environmental management and industrial pollution prevention and control in the near future 
in MOI, MOC, MARD, MOFI and MOT are: 
 

(i) Developing a culture of environmental protection and pollution prevention and control 
amongst all leaders and staff. 
 
(ii) Developing the capacity, skills and knowledge of sector staff and public and private 
industry personnel in IPM. 
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(iii) Completing the legal and regulatory instruments and administration systems for IPM 
within a national framework defined by the specialist regulators in conjunction with 
central Ministries. 
 
(iv) Developing and implementing environmental and pollution prevention and control 
standards and procedures for industrial and production facilities managed by the 
ministries according to standards prepared by MONRE (development agencies should 
not regulate themselves). 
 
(v) Raising the investment capital for developing new pollution control infrastructure, and 
for the retrofitting or replacement of high polluting technologies and processes in 
industries and industrial parks. 
 
(vi) Relocating seriously polluting facilities out of urban areas into appropriately zoned 
and equipped industrial parks. 
 
(vii) Retraining the workers from outdated industrial processes. 
 
(viii) Achieving some environmental protection and pollution prevention measures with 
the rapidly growing and expanding home-based, small scale trade villages and SME 
industries clusters. 
 
(ix) Surrounding industrial facilities with green belts to separate factories from populated 
areas. 
 
(x) Establishing environmental protection departments and staff to ensure that 
environmental protection standards are met.. 

 
In more detail, the following actions require urgent attention: 
 
37 Provide strong incentives for the establishment of environmental departments 
in sectoral agencies to ensure that environmental protection standards are met: The 
Government has long called for the establishment of environmental units within all sectors.  
Further progress in IPM will be seriously constrained until that directive is met and adequate 
staffing and budgets are provided.  Line ministries and their provincial counterparts must be 
required to establish environmental management departments and units to ensure that 
environmental protection standards are met and clearly define their functions, authority and 
relationships with MONRE/DONREs. It is a fundamental and necessary foundation if the 
government is to seriously advance on the pollution control front and is standard practice in 
most developed countries.  Staff of these sector environment departments and units must be 
well trained and supported effectively by senior decision-makers and resources.  The 
departments and units must do more than public relations for their organization – they need 
to have an operational function and the capacity to genuinely influence the sectors 
development plans and projects in order to achieve agreed standards.  The Government 
should provide special budget allocation if a significant advance is to be achieved in this 
institutional innovation.  Budgetary penalties should be imposed on Ministries and other 
agencies which do not act promptly on this priority. 
 
38 Separate environmental quality and natural resource management functions 
within all sectoral agencies: This separation should proceed within and across Ministries, 
Provinces and other institutions.  In MARD and MOFI for example, one Department should 
have overall responsibilities for environmental protection and promoting sustainable use.  
The other MARD and MOFI departments should focus on operations and service delivery. 
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The environment departments need to strengthen and extend the formal working 
relationships with MONRE and other regulators to ensure they are operating according to a 
consistent national approach.   
 
The mission of the Environmental Departments of the Line Ministries (and corporations) is 
generally  to enable and assist the operations of their Ministries (or corporation) comply with 
existing and upcoming environmental protection regulations – usually through the EIA 
process (development), and through compliance to the conditions of environmental 
protection permits and licenses (operations).  
 
Ambient environmental quality and pollution discharge standards are a key part of the 
regulatory package. MONRE is responsible for developing the environmental quality and 
protection standards, and implementation priorities and timeframes and this is always best 
done in collaboration with other Ministries, the private sector, interested and affected parties. 
 
39 Provide incentives for implementation of existing environmental strategies and 
plans by sectors:  The Government should set in place effective reporting requirements on 
line ministries and provinces on progress in implementing the main environmental policies, 
strategies and plans.  While directions are given and broad responsibilities defined, the 
process of monitoring and reporting on progress is weak.  It is facilitated by MONRE as part 
of the State of Environment Reporting but there are no incentives for agencies which have 
either performed well or badly.  In some countries reporting on environmental performance is 
tied to the annual and five yearly budget allocations. Agencies which do well are rewarded 
through the budget.  MPI and MONRE need to explore a similar system as part of the socio-
economic planning cycle, supported with appropriate indicators of progress. 
 

13.5 Adoption of IPM tools 
 
Recommendations 
 
40 Adopt tools and mechanisms to systematically integrate environmental 
concerns into industry sector operations: As MONRE, MOH, MOI, MOC, MOT, MARD 
and MOFI and MPI continue to expand their framework of regulations, procedures and 
actions in environmental protection and industrial pollution management, the following 
mechanisms and instruments need to be progressively built into day to day operations.  
 

 Mechanisms for considering environmental concerns in sector Strategies, Plans and 
Reports 

 Strategic Environmental Assessment and EIA 
 Permits and licenses 
 Inspection 
 Technology appraisal and technology transfer 
 Cleaner Production and Cleaner Technology 
 Economic instruments 
 Monitoring and reporting systems 
 Education, training and capacity building 
 Information, awareness raising and public participation 

 
Implementation of permit systems depends on the nature of the IPM program – of which the 
standards are a part (usually a goal).  The industry pollution management program is staged 
with total compliance to standards the ultimate goal. Permits (one time or periodic) and 
licensing (continuous) are the foundations of IPM systems and are used to guide or directly 
control a variety of environmental protection practices such as discharges, site locations, 
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and hours of operation.  These are now enabled in the ALEP although greater clarity is 
required in follow up regulations.  
 
In Vietnam, the EIA review process differentiates between national, provincial and local 
projects. This is not the case for controlling serious industrial pollution – ie post EIA.  The 
defining of what are appropriate IPM  programs and their control process should stay within 
a MONRE Department (or Departments) – assisted when required for powerful ministries or 
SOEs by a Commission or Panel for that specific industry and/or sub-sector. If necessary 
(politically and scientifically) other Technical Advisory Panels can be formed (from MOE, 
Line Ministries, academics, centers, industry etc) to serve as advisory bodies or expert 
panels on the priority pollutants and means of reducing same. 

 
The industrial (and domestic) discharge permits system under development/implementation 
by DWRM are excellent and are typical to of wastewater discharge permits systems 
worldwide. The issues are how to best implement this (and other) foundation environmental 
protection practice in VN– institutionally, technically – hence the recommendations of this 
study (IPPS, priority pollutants, priority sectors etc). 
 
41 Increase the effectiveness of existing and forthcoming pollution control 
instruments. The effectiveness of instruments to create incentives for pollution control can 
only depend on the capacity and resources devoted to their proper implementation. This is 
generally true irrespective of the nature of the instruments being used, penalties, fees, or 
taxes. As an initial set of steps: 
 

(i) Increase the quantity of inspectors. Increase the number of environmental 
inspectors and officials in charge of environmental protection at local levels. Among 
other criteria, the number of environmental inspectors and officials should be reflective of 
the number of regulated industrial facilities in the province; 
 
(ii) Increase the quality of inspectors. Increase the technical capacity and knowledge 
of environmental inspectors; 
 
(iii) Review and assess inspectors’ rights and authority. Review existing regulations 
to give full and complete authority to environmental inspectors to undertake all 
monitoring and data collection necessary to implement a strong and credible monitoring 
process. This is important especially in the case of industrial estates where the rights of 
local environmental inspectors to enter the premises of industrial estates for purpose of 
inspections have not been clearly determined and remain challenged by estate 
managers    

 
(iv) Develop and implement comprehensive and electronic means of data 
collection and information sharing between regulated facilities and DONREs. Most 
DoNREs do not have in place a systematic and comprehensive process of data 
collection from regulated industrial facilities. The existing process of self-reporting allows 
firms to avoid submitting forms and information at small or no penalties. Further, the 
process of self-reporting is done manually and by regular mail.  Exchanges of 
information between DoNREs and regulated facilities have not been systematically 
computerized (e.g. self-reporting, issuance of notice that a firm has failed to self-report, 
and issuance of invoices in the context of Decree 67/2003). The existing system of 
information exchange is unduly time consuming, is the source of a large number of 
errors and mistakes while allowing firms to plead ignorance of the requirements or more 
simply that papers have been lost. There needs to be a large and comprehensive effort 
to organize the entire process of information exchange between regulators and 
enterprises they are regulating by electronic means.  
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(v) Develop data management and analysis capacity. Most pollution information 
remains in paper form and is not used for analysis, for example, for comparing self-
reported levels of emissions with inspections or for linking information from point-source 
discharges with ambient concentration measures. In short, the existing system of data 
management does not facilitate the process of priority setting for pollution management. 
All DONREs should be equipped with appropriate facilities and expertise for this 
purpose.  

 
These recommendations call for a very substantial increase in investment in capacity 
building especially at the local levels.  
 
42 Review and strengthen sanctions for non-compliance: Stronger penalties will 
need to be applied to recalcitrant enterprises if their behaviour is to be changed.  The current 
compliance system is not providing strong disincentives to poor environmental performance 
in part because the sanctions are not adequately severe and in part because they are not 
being enforced. This also applies in situations where pollution fees are implemented (e.g. 
Decree 67/2003) as firms must understand that refusing to pay pollution fees can result in 
additional charges and fines and the application of administrative sanctions with severe 
financial implications such stop orders, work orders and plant closures.  
 
Stronger penalties will need to be accompanied by appropriate empowerment and 
institutional development of the environmental regulators. The institutional needs include 
expanding and clarifying  DONRE (provincial, district, commune level) mandate and 
authority, and by increasing their budgets, organizational capacity, staff skills and 
knowledge,  and by provision of suitable office and field equipment. 
 
43 Increase use of a wider array of economic instruments. With the adoption of 
Decree 67/2003 and Circular 125) the Government has signaled its intention to use a variety 
of economic instruments to create incentives for pollution management and generally 
improve environmental quality. The Government is drafting the legislative instrument to 
implement air pollution fees (or taxes). However, ‘economic instruments’ are not solely 
limited to pollution fees (or taxes). In some circumstances, pollution fees may not be the 
most appropriate instrument. The Government should closely examine the applicability of 
other forms of economic instruments such as product surcharges and deposit-refund 
systems (especially on hazardous or toxic wastes). The international experience with such 
instruments confirms that these methods can be effective in controlling the disposal of waste 
products and in supporting the emergence of a strong recycling sector.  
 
44 Strengthen public participation. Strengthen public participation in environmental 
compliance and enforcement, policy-making, EIAs evaluation, and incentives for citizens to 
file suits against violators. 

 
45 Benchmarking of firms’ environmental performance. A small number of DONREs 
have implemented the concept of benchmarking (with or without public disclosure) to attempt 
creating incentives for pollution control. Benchmarking must be formalized, systematized, 
and implemented consistently to bring about sustained reductions in industrial pollution. A 
pilot benchmarking project could focus on a highly polluting industrial sector identified in this 
study.  It has similar elements to the Environmental Management Systems concept for 
government agencies in recommendation 48. 

 
46 Monitor and reward local authorities’ environmental performance. 
Benchmarking can also be applied to assess and compare the performance of local 
authorities while rewarding those with best or superior achievements. A pilot benchmarking 
project in which the participating regulatory agencies identify and assess their performance 
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for pollution source reduction would likely generate results useful in other jurisdictions or 
industrial sectors.  
 
47 Support polluting industrial sectors in obtaining international environmental 
certification: Cleaner production in many industry sectors is being driven by the 
requirement to meet overseas environmental standards.  For example, international 
concerns for food safety are imposing many requirements for cleaner production and 
environmental management in many sectors.  MONRE and line Ministries need to continue 
to prepare guidelines and to provide assistance to enterprises that will allow them to obtain 
international environmental certification.   
 
48 Introduce an Environmental Management Systems (EMSs) approach to all 
ministries and agencies managing industry: EMS are structured processes adopted by 
business or industries that facilitate continuous improvement to their operations to minimise 
the effect of their activities on the environment by following procedures drawn from 
established business management practices.  In outline, the steps involved in an EMS are 
as follows: 
 
(i) Review the environmental effects of the operations; 
(ii) Define a set of policies and objectives for improved environmental performance; 
(iii) Establish an action plan to achieve the objectives; 
(iv) Monitor performance against these objectives; 
(v) Report the results appropriately; and 
(vi) Review the system and the outcomes and strive for continuous improvement. 
 
EMS should be introduced for all enterprises with high pollution potential, according to 
guidelines prepared by MONRE.  Environmental Management Systems are most effective in 
preventing and controlling pollution if the corporate EMS performance criteria require 
compliance to environmental protection standards such as the TCVN ambient environmental 
quality and wastewater discharge standards. 
 
49 Every line ministry responsible for industry management should prepare and 
implement an environmental monitoring strategy:  Monitoring systems provide decision 
makers with the information necessary to decide if changes are required.  To improve 
pollution prevention and control, each ministry should monitor the environmental 
performance of its industries against the agreed management plans and standards. In 
Vietnam, every sector and province has an obligation to contribute information to the 
national State of Environmental report so that environmental trends can be identified.   
 
Generally, the reporting of both ambient and pollution discharge monitoring as well as for 
other criteria is required for regulated industries in the EIA process (development approval) 
and for their permit/licensing systems (operations). Procedures (parameters, sampling and 
analysis) are science based and pretty much standardized worldwide.  They should be 
formulated by MONRE, against most effectively when done in collaboration with other 
interested parties (line ministries, industry association, private sector and interest groups)  
 
If the SOEs of line ministries are not reporting in accordance  (either because they are 
unaware, unable or unwilling) with current or upcoming monitoring requirements, then this 
report provides recommendations on how to begin rationalizing what reporting is most 
important (ie priority pollutants, priority sectors, priority areas and sites). 
 

50 Strengthen the regulatory regime for the discharge of wastes to the 
environment.  Pollution discharge permits are a powerful measure common to 
environmental and natural resource management throughout the world.  They are the means 
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to ensure that polluters do not transfer their waste disposal costs to the community by 
discharging inadequately treated wastes that impact on a healthy living environment for 
communities.  They define the rights and responsibilities of polluters and ensure these are 
adhered to through an effective monitoring, reporting and compliance scheme.  They also 
allow environmental improvement to occur through agreements negotiated between the 
regulator, the polluter and the affected community.  The rapid implementation of Decree 149 
needs to be supported. 

 

13.6 Conclusion 
 
One of the main messages to come from the analysis in this report relates to monitoring and 
enforcement - unless the monitoring and reporting on environmental performance of 
industrial facilities is considerably strengthened, and enforcement of pollution control policies 
significantly enhanced, the urgently needed progress in pollution control and abatement will 
be hard to achieve.  The study findings suggest that, whatever the APEL says about 
standards, permits, licenses, fees, charges, taxes, funds, voluntary agreements, clean 
technology, ISO certification and so on; and whatever institutional adjustments may take 
place, there will be little change in behavior of manufacturers so long as monitoring and 
enforcement remain weak. All international experience and the response by enterprises in 
Vietnam over the past decade, points to that conclusion.  
 
Strengthened monitoring includes:  
 

(1) Precise identification of the rights and responsibilities of pollution control inspectors,  
(2) Self-reporting requirements by industrial facilities  
(3) Accreditation of laboratories which can provide sampling and analysis services to 

industrial facilities  
(4) Data management and analysis for pollution managers  
(5) Targeting on few problem sectors and geographical areas. 
(6) Increase in the number of staff, and resources devoted to monitoring environmental 

performance.  
 
Strengthened enforcement includes:  
 

(1) A set of stiff administrative, civil and criminal penalties for failure to comply with 
pollution regulations 

(2) Clearer delineation of responsibilities between different levels of government and 
continuing confusing between regulation and ownership 

(3) A broad range of penalties – not only fines.  
(4) A system to monitor and reward the environmental performance of local authorities.  

 
Without stronger monitoring and enforcement and a political willingness to accept what this 
may imply (for example, more factories may close and initially some local areas may suffer 
short term adjustment difficulties) industrial pollution will continue to rise and environmental 
quality to deteriorate and mounting and significant economic cost.  In this report it is 
estimated that pollution is costing Vietnam at least 3% of GDP annually and that proportion 
is likely increasing due to a mounting intensification and toxicity of pollution. 
 
In the short term, the following immediate actions (ie over the next two years) should be 
supported by the Government and its international partners: 
 
Immediate follow-up on application of the study methods  
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• Engage with industry managers on using the IPPS and its results  
• Work with GSO on expanded tracking industrial enterprises in the business survey  
 
Immediate follow-up in response to study recommendations  
• Improve the model and methods with monitoring and real field data.   
• Pilot the preparation of pollution profiles and management plans for high priority areas 

including river basins.   
• Field validation of study estimates and priorities  
• Work with industrial management Ministries to pilot pollution management plans for 

high priority sectors 
 
In the medium term and as part of the regular annual, five year and ten year cycles of review 
and revision of development policy and plans, the Government needs to look again at the 
national pollution control plan and revise it comprehensively in the light of the findings and 
conclusions of this report.  The 1% of government budget commitment to environmental 
protection is not meeting the need.  A significantly higher state contribution is required over 
the next five to ten years – in the order of 3% of the state budget – while the IPM systems 
and capacities are put in place including those which generate greater pollution 
management financing from business.   Without that sharp increase in public investment, 
Vietnam will face serious economic and social dislocation from environmental damage. 
 



 

   336

References 
 
ADB, 2005. Socialist Republic of Vietnam – Country Environmental Analysis, ADB, Ha Noi, 

Vietnam. 
 
American Conference of Governmental Industrial Hygienists (1999), Guide to Occupational 

Exposure Values - 1999, Cincinnati, ACGIH. 
 
Center of Occupational and Environmental Health (COEH), 2004.  Characteristics of 

Agricultural Production Techniques in the Mekong Delta: a Medical Survey, COEH- 
Vietnam Association of Occupational Health, Ha Noi, Vietnam. 

 
Center of Occupational and Environmental Health (COEH), 2005.  The 2nd International 

Scientific Conference on Occupational and Environmental Health – the Book of Abstracts, 
COEH - Vietnam Association of Occupational Health, Ha Noi, Vietnam. 

 
Communist Party of Vietnam, 2006. Orientation and Tasks in 5-Year Social- Economic 

Development 2006-2010, Report to the Xth Congress, CPV, Ha Noi, Vietnam. 
 
Consultancy Service and Technology Development Company for Natural Resources and 

Environment (TECOS), 2005.  Vietnam Poverty and Environment  Nexus Study Phase II, 
TECOS, Ha Noi, Vietnam.  

 
Dang Kim Chi, Nguyen Ngoc Lan, Tran Le Minh, 2005. Craft Villages in Vietnam and 

Environment, Science and Technical Publishing House, Ha Noi, Vietnam.  
 
Dasgupta, S., B. Laplante, H. Wang and D. Wheeler, 2002.  Confronting the Environmental 

Kuznets Curve. Journal of Economic Perspectives, 16 (1): 147-168. 
 
Dasgupta, S., B. Laplante and C. Meisner, 1998. Accounting for Toxicity in Pollution Control: 

Does it Matter? World Bank Policy Research Working Paper No. 2002. World Bank: 
Washington DC.  Available at: http://econ.worldbank.org/docs/887.pdf. 

 
Do Thanh Bai, 2005. Management and Policy Review of Environmental management – 

Situation Analysis Study ob Chemical Safety in Vietnam, SEMLA Program, MONRE, ha 
Noi, Vietnam. 

 
Government of Vietnam, 2005. The Key Issues in 2006 Social - Economic  Development, 

Report to National Assembly, 18 October 2005, Government of Vietnam, Ha Noi, Vietnam. 
 
General Statistics Office GSO, 2005. The Situation of Enterprises Through the Results of 

Surveys Conducted in 2003, 2004, 2005, GSO, Ha Noi, Vietnam.  
 
General Statistics Office GSO, 2005. Statistical Yearbook – 2004,  GSO, Ha Noi, Vietnam.  
 
Hettige, M., P. Martin, M. Singh and D. Wheeler, 1995. The Industrial Pollution Projection 

System, World Bank Policy Research Working Paper No. 1431, World Bank: Washington, 
DC. 

 
Holger Peterson, 2005. Environmental Information and Reporting, Mission Report, DANIDA, 

Ha Noi, Vietnam. 



 

   337

 
Horvath, A., C. T. Hendrickson, L. B. Lave, F. C. McMichael and T-S. Wu, 1995. Toxic 

Emissions Indices for Green Design and Inventory, Environmental Science & Technology, 
29, 2: 86A-90A. 

 
Japan International Cooperation Agency (JICA), 2004. The Study on Artisan Craft 

Development Plan for Rural Industrialization in the Socialist Republic of Vietnam, JICA, 
Ha Noi, Vietnam. 

 
Karsten Fuglsang, 2005. Environmental Information and Reporting, Mission Report, 

DANIDA, Ha Noi, Vietnam. 
 
Korea Environment Institute, 2005. Vietnam – Regional Environmental Management for 

Traditional Villages, World Bank, Ha Noi, Vietnam. 
 
Ken Gwilliam, Masami Kojima, and Todd Johnson, 2005. Reducing Air Pollution from Urban 

Transport, World Bank, Ha Noi, Vietnam.  
 
Laplante, B. and C. Meisner, 2001. Estimating Conventional Industrial Water Pollution in 

Thailand. Mimeo. World Bank: Washington DC. Available at: http://www.worldbank.org/ 
nipr/Thailand/EstimatingConventionalIndustrialWater.htm. 

 
Laplante, B. and K. Smits, 1998. Estimating Industrial Pollution in Latvia. Mimeo. World 

Bank: Washington DC. Available at: 
http://www.worldbank.org/nipr/work_paper/latvia/index.htm. 
 
MARD, 2005. The 5-Year Plan for Agricultural and Rural Sector – Period 2005-2010, MARD, 

Ha Noi, Vietnam.  
 
MARD, 2005. The Proposal to Government on Environment Protection Project for Handicraft 

Villages and livestock Clusters, No.3018, 21 November  2005, MARD, Ha Noi, Vietnam.  
 
MARD, 2004. Decision on Licensing for Discharging Waste Water into Irrigation System,  

No.56/2004/QD-BNN, 01 November 2004,  MARD, Ha Noi, Vietnam.  
 
CEMA, 2006. Draft Inter-Ministerial Circular on Guidelines for 135 Program – Second Phase 

2006-2010, CEMA, Ha Noi, Vietnam.  
 
Ministry of Construction, 2005. Northern Focal Economic Zone – Regional Construction 

Planning Issues, MOC, Ha Noi, Vietnam.  
 
MOI, 2005. Environmental Report on Vietnam’s Industries, Institute for Industry Strategy and 

Policy, MOI, Ha Noi, Vietnam.  
 
MOI, 2004. Approval of Plastic  Industry Development Plan to 2010, Decision11/2004, 17 

February 2004, MOI, Ha Noi, Vietnam.  
 
MOI, 2004. Approval Vegetable Oil Industry Development Plan to 2010, 8 March 2004, MOI, 

Ha Noi, Vietnam.  
 
MONRE, 2005. Five-Year Plan for Natural Resources and Environment Sector 2006-2010,  

MONRE, Ha Noi, Vietnam. 



 

   338

 
MONRE, 2005. Draft "Circular on guidance on determination of pollution loads of industrial 

wastewater pollutants for calculation of environmental protection fee according to the 
Decree 67/2003/ND-CP" and "Decision on stipulation of effluence coefficients of industrial 
wastewater pollutants for calculation of environmental protection fee", MONRE, Ha Noi, 
Vietnam. 

 
MONRE, 2005. National Environment Report 2005,  MONRE, Ha Noi, Vietnam. 
 
MONRE, 2005. National Environment Report For Biodiversity,  MONRE, Ha Noi, Vietnam. 
 
MONRE, 2001. State of the  Environment Report 2001,  MONRE, Ha Noi, Vietnam. 
 
MONRE, 2005. Environmental Information and Reporting Project – Brief Position Paper, 

VEPA/MONRE, Ha Noi, Vietnam.  
 
MPI, 2005. New Approach in  Poverty Reduction, Sharing Project, MPI, Ha Noi, Vietnam.  
 
MPI and JICA, 2004. To Strengthen the Competitiveness of Vietnamese Industries in the 

Context of Formulation of Socio-Economic development Plan 2005-2010, MPI, Ha Noi, 
Vietnam   

 
MPI, 2000. Three Focal Economic Zones Development Progress and its Coordination with 

other Regions, MPI, Ha Noi, Vietnam.  
 
MPI, 2005. 2005 Progress Report and 2006 Work plan of Northern Focal Economic Zone,  

MPI, Ha Noi, Vietnam. 
 
MPI, 2005. Regulation on the Activities of  Office of  Focal Economic Zones Steering 

Committee, Decision 837/QD-BKH, April 2005, MPI, Ha Noi, Vietnam. 
 
 MPI, 2005. 2005 Progress Report and 2006 Workplan of Central  Focal Economic Zone,  

MPI, Ha Noi, Vietnam. 
 
MPI, 2005. 2005 Progress Report and 2006 Workplan of Southern  Focal Economic Zone,  

MPI, Ha Noi, Vietnam. 
 
MPI, 2005. 2005 Progress Report and 2006 Workplan of Steering Committee of Focal 

Economic Zones, SC of FEZ, MPI, Ha Noi, Vietnam. 
 
MPI, 2005. Planning Renovation during Building and Improving Mechanism of Market-

Oriented Socialism – Workshop Documents,  MPI, Ha Noi, Vietnam. 
 
Nguyen Danh Son, Nguyen Ngoc Sinh, 2005.  The Use of Economic Instruments in 

Environmental Management in Vietnam, SEMLA Project, MONRE, Ha Noi, Vietnam. 
 
Nguyen Thanh Hung, Nguyen Thanh Ha, 2004.  Environment issues in WTO and ASEAN 

(AFTA) Documents and Solution for Trading Sector  in Vietnam, Ministry of Trade,  Ha 
Noi, Vietnam. 

 
People’s Committee of Bac Ninh Province, 2005 - State of the Environment Report for 2005, 

Department of Natural Resources and Environment, Bac Ninh, Vietnam. 



 

   339

 
People’s Committee of Binh Duong Province, 2005 - State of the Environment Report of 

Binh Duong province for 2005, Department of Natural Resources and Environment, Binh 
Duong, Vietnam. 

 
People’s Committee of Dong Nai Province, 2005 – State of the Environment for 2005, 

Summary Report, Department of Natural Resources and Environment, Bien Hoa, 
Vietnam. 

 
People’s Committee of Ha Noi City, 2003 - State of the Environment Report of Ha Noi City 

for 2003, Department of Natural Resources and Environment, Ha Noi, Vietnam. 
 
People’s Committee of Ha Noi City, 2005.  The Proposal on Applying Water  Monitoring 

Software in Ha Noi,  No. 4042/TNMTND-QLMT, 11 October 2005, Department of Natural 
Resources and Environment, Ha Noi, Vietnam. 

 
People’s Committee of Ho Chi Minh City, 2005 - State of the Environment Report of Ho Chi 

Minh City for 2004-2005, Department of Natural Resources and Environment, Ho Chi 
Minh City, Vietnam. 

 
People’s Committee of Phu Tho Province, 2005 - State of the Environment Report of Phu 

Tho province for 2005, Department of Natural Resources and Environment, Viet Tri, 
Vietnam. 

 
People’s Committee of Quang Nam Province, 2005 - State of the Environment Report of 

Quang Nam province for 2005, Department of Natural Resources and Environment, Tam 
Ky, Vietnam. 

 
People’s Committee of Thai Nguyen Province, 2005 - State of the Environment Report of 

Thai Nguyen province for 2004-2005, Department of Natural Resources and Environment, 
Thai Nguyen, Vietnam. 

 
People’s Committee of Thanh Hoa  Province, 2005 - State of the Environment Report of 

Thanh Hoa province for People’s Committee of Phu Tho Province, 2005 - State of the 
Environment Report of Phu Tho province for 2005, Department of Natural Resources and 
Environment, Viet Tri, Vietnam. 

 
Pham Ngoc Dang, Le Trinh, Nguyen Quynh Huong, 2004. Environmental Assessment, 

Forecast and Environmental Protection Proposals in two Northern and Southern Focal 
Economic Zones, Construction Publishing House, 2004, Ha Noi, Vietnam.  

 
Pham Van Ninh, 2005. Feasibility Study of Draft List of Indicators for the Environmental 

Subject: Marine and Coastal Water, Environmental Information and Reporting project, 
MONRE, Ha Noi, Vietnam. 

 
Prime Minister, 2005.  Approving the  National Plan for Pollution Monitoring to 2010,  Decree 

No. 328/2005/QD-TTg, 12 December 2005,  Ha Noi, Vietnam.   
 
Prime Minister, 2005. Decision on Administrative Fine to the Violations in Irrigation System 

Operation and Protection,  Decree No.140/2005/QD-TTg, 11 November 2005,  Ha Noi, 
Vietnam.   

 



 

   340

Prime Minister, 2005.  Approval National Plan for Environment Pollution Monitoring to 2010,  
Decree No.328/2005/QD-TTg, 12 December 2005, Prime Minister, Ha Noi, Vietnam.   

 
Prime Minister, 2005. Approval Chemical Industry Development Strategy to 2010 and Vision 

to 2020, No.207/2005/QD-TTg, 18 August 2005, Prime Minister, Ha Noi, Vietnam.   
 
Prime Minister, 2002. Approval of Mechanic  Industry Development Strategy to 2010 and 

Vision to 2020, No.186/2002/QD-TTg,  26 December 2002, Prime Minister, Ha Noi, 
Vietnam.   

 
Prime Minister, 2004. Approval of Electricity Industry  Development Strategy in 2004- 2010 

and Vision to 2020, No.176/2004/QD-TTg,  5 October 2004, Prime Minister, Ha Noi, 
Vietnam.   

 
Prime Minister, 2005. Approval Amended Development Strategy of  Vietnam Ship Industry 

General Company in 2005-2010 and Orientation to 2020, No.1106/QD-TTg, 18 October 
2005, Prime Minister, Ha Noi, Vietnam.   

 
Prime Minister, 2004.  The Main Orientation in Social-Economic Development of Northern 

Economic Zone to 2010 and Vision to 2020, Decree 145/2004, August 2004,  Prime 
Minister, Ha Noi, Vietnam.   

 
Prime Minister, 2004.  The Main Orientation in Social-Economic Development of Southern 

Economic Zone to 2010 and Vision to 2020, Decree 146/2004, August 2004,  Prime 
Minister, Ha Noi, Vietnam.   

 
Prime Minister, 2004.  The Main Orientation in Social-Economic Development of Central  

Economic Zone to 2010 and Vision to 2020, Decree 148/2004, August 2004,  Prime 
Minister, Ha Noi, Vietnam.   

 
Prime Minister, 2003.  Approving the Plan for Thoroughly Handling Establishments Which 

Cause Serious Environmental Pollution, Decree 64/2003/QD-TTg, 22 April 2003,  Prime 
Minister, Ha Noi, Vietnam.   

 
Socio-Economic Development Center (SEDEC), 2005. Environment and Poverty Linkages in 

the Cau River Basin, SEDEC, Ha Noi, Vietnam.  
 
Swanson, M., G. A. Davis, L. E. Kincaid, T. W. Schultz, J. E. Bartmess, S.L. Jones and E. L. 

George, 1997. A Screening Method for Ranking and Scoring Chemicals by Potential 
Human Health and Environmental Impacts, Environmental Toxicology and Chemistry, 16, 
2: 372-383. 

 
WHO. 2006. WHO Air Quality Guidelines for Particulate Matter, Ozone, Nitrogen Dioxide 

and Sulfur Dioxide, Global Update 2005, Summary of Risk Assessment. Copenhagen: 
World Health Organization.  Available at: 
http://www.who.int/phe/air/aqg2006execsum.pdf 

 
WHO. 1997. Health and Environment in Sustainable Development: Five Years After the 

Earth Summit WHO/EHG/97-8. Geneva: World Health Organization. 
 
World Bank, 2005. Vietnam – Poverty and Environment, World Bank, EASEN, Ha Noi, 

Vietnam. 



 

   341

 
World Bank, 2006. GEF - Thailand, China, Vietnam – Livestock Waste Management in East 

Asia Project, GEF, Project Document, World Bank, Ha Noi, Vietnam.  
 
World Bank-KEI-MONRE, 2004. Report on Socio-Economic Development and 

Environmental Pollution in Vietnamese Traditional Craft Villages – Challenges and 
Opportunities for Environmental management, World Bank, Ha Noi, Vietnam. 

 
VEPA and IUCN, 2005. Review on Wetland After 15 Years Participating RAMSAR 

Convention, VEPA, Ha Noi, Vietnam   
 
Vietnam Cleaner Production Center, 2005. Situation Analysis Paper on Cleaner Production 

in Vietnam, Vietnam Cleaner Production Center, Ha Noi, Vietnam.  
 
Vietnam Government, 2003. Functions and Organization of Ministry of Transport, Decree 

34/2003/ND-CP, Ha Noi, Vietnam. 
 
Vietnam Railways General Company, 2005. Five-Year Development Plan 2006-2010 of  

Vietnam Railways General Company, Ha Noi, Vietnam. 
 
UNIDO, 2000. Rural Industrial Development in Vietnam – Strategy for Employment 

Generation and Regional Balanced Development, MARD, Ha Noi, Vietnam.  
 
US-ASIA Environmental Partnership, 2002. Before the Clouds Gather: Protecting Clean Air 

in Vietnam, US-AEP, Ha Noi, Vietnam. 
 
 



1

Figure 2.6
Forest cover in Viet Nam (2004)
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Table 2.23
Sector of activities in Da Nang (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

36 Furniture; manufacturing n.e.c. 12,524 29 23.2% 8.4% 432
18 Wearing apparel; dressing and dyeing of fur 10,230 20 18.9% 5.8% 512
19 Tanning and dressing of leather; manufacture of luggage, handbags 6,251 4 11.6% 1.2% 1563
15 Food products and beverages 6,171 50 11.4% 14.4% 123
17 Textiles 3,965 12 7.3% 3.5% 330
25 Rubber and plastics products 2,555 16 4.7% 4.6% 160
26 Other non-metallic mineral products 2,191 28 4.1% 8.1% 78
28 Fabricated metal products, except machinery and equipment 1,835 67 3.4% 19.3% 27
21 Paper and paper products 1,656 29 3.1% 8.4% 57
27 Basic metals 1,344 18 2.5% 5.2% 75
20 Wood and of products of wood and cork, except furniture 1,269 23 2.3% 6.6% 55
24 Chemicals and chemical products 963 12 1.8% 3.5% 80
29 Machinery and equipment n.e.c. 717 9 1.3% 2.6% 80
34 Motor vehicles, trailers and semi-trailers 700 8 1.3% 2.3% 88
35 Other transport equipment 687 7 1.3% 2.0% 98
16 Tobacco products 502 1 0.9% 0.3% 502
22 Publishing, printing and reproduction of recorded media 396 10 0.7% 2.9% 40
31 Electrical machinery and apparatus n.e.c. 116 2 0.2% 0.6% 58
33 Medical, precision and optical instruments, watches and clocks 13 2 0.0% 0.6% 7

Total 54,085 347 100% 100% 156
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Table 2.24
Sector activities in the SEFR (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

19 Tanning and dressing of leather; manufacture of luggage, handbags 409,807 355 26.4% 4.2% 1154
18 Wearing apparel; dressing and dyeing of fur 300,106 1,015 19.4% 11.9% 296
15 Food products and beverages 158,103 1,192 10.2% 14.0% 133
36 Furniture; manufacturing n.e.c. 127,855 693 8.3% 8.1% 184
25 Rubber and plastics products 77,958 721 5.0% 8.4% 108
17 Textiles 74,875 381 4.8% 4.5% 197
26 Other non-metallic mineral products 62,080 565 4.0% 6.6% 110
28 Fabricated metal products, except machinery and equipment 54,268 841 3.5% 9.9% 65
20 Wood and of products of wood and cork, except furniture 46,581 400 3.0% 4.7% 116
31 Electrical machinery and apparatus n.e.c. 44,058 177 2.8% 2.1% 249
24 Chemicals and chemical products 39,357 485 2.5% 5.7% 81
21 Paper and paper products 25,582 382 1.7% 4.5% 67
29 Machinery and equipment n.e.c. 23,861 297 1.5% 3.5% 80
35 Other transport equipment 20,442 135 1.3% 1.6% 151
32 Radio, television and communication equipment and apparatus 19,722 108 1.3% 1.3% 183
22 Publishing, printing and reproduction of recorded media 19,677 511 1.3% 6.0% 39
34 Motor vehicles, trailers and semi-trailers 17,389 125 1.1% 1.5% 139
27 Basic metals 9,120 75 0.6% 0.9% 122
16 Tobacco products 7,169 10 0.5% 0.1% 717
33 Medical, precision and optical instruments, watches and clocks 7,070 35 0.5% 0.4% 202
30 Office, accounting and computing machinery 3,883 19 0.3% 0.2% 204
23 Coke, refined petroleum products and nuclear fuel 557 9 0.0% 0.1% 62
37 Recycling 192 5 0.0% 0.1% 38

Total 1,549,712 8,536 100% 100% 182
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Table 2.25a
Sector of activities in Ho Chi Minh City (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

15 Food products and beverages 67,579 569 8.1% 10.4% 119
16 Tobacco products 5,642 5 0.7% 0.1% 1128
17 Textiles 47,184 283 5.7% 5.1% 167
18 Wearing apparel; dressing and dyeing of fur 212,041 846 25.5% 15.4% 251
19 Tanning and dressing of leather; manufacture of luggage, handbags 201,516 233 24.2% 4.2% 865
20 Wood and of products of wood and cork, except furniture 19,011 165 2.3% 3.0% 115
21 Paper and paper products 13,390 283 1.6% 5.1% 47
22 Publishing, printing and reproduction of recorded media 17,418 465 2.1% 8.5% 37
23 Coke, refined petroleum products and nuclear fuel 436 7 0.1% 0.1% 62
24 Chemicals and chemical products 24,259 303 2.9% 5.5% 80
25 Rubber and plastics products 49,023 569 5.9% 10.4% 86
26 Other non-metallic mineral products 19,266 144 2.3% 2.6% 134
27 Basic metals 5,343 39 0.6% 0.7% 137
28 Fabricated metal products, except machinery and equipment 34,508 580 4.1% 10.6% 59
29 Machinery and equipment n.e.c. 16,600 230 2.0% 4.2% 72
30 Office, accounting and computing machinery 679 11 0.1% 0.2% 62
31 Electrical machinery and apparatus n.e.c. 21423 130 2.6% 2.4% 165
32 Radio, television and communication equipment and apparatus 10695 87 1.3% 1.6% 123
33 Medical, precision and optical instruments, watches and clocks 6686 32 0.8% 0.6% 209
34 Motor vehicles, trailers and semi-trailers 7007 83 0.8% 1.5% 84
35 Other transport equipment 10020 80 1.2% 1.5% 125
36 Furniture; manufacturing n.e.c. 41,822 352 5.0% 6.4% 119

Total 831,548 5,496 100% 100% 151
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Table 2.25b
Sector of activities in Binh Duong (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

19 Tanning and dressing of leather; manufacture of luggage, handbags 88,915 68 27.3% 4.8% 1308
36 Furniture; manufacturing n.e.c. 60,057 209 18.5% 14.8% 287
18 Wearing apparel; dressing and dyeing of fur 42,219 81 13.0% 5.7% 521
26 Other non-metallic mineral products 25,396 253 7.8% 17.9% 100
15 Food products and beverages 18,483 120 5.7% 8.5% 154
20 Wood and of products of wood and cork, except furniture 17,971 131 5.5% 9.3% 137
25 Rubber and plastics products 10,659 80 3.3% 5.7% 133
28 Fabricated metal products, except machinery and equipment 9,789 102 3.0% 7.2% 96
17 Textiles 9,681 51 3.0% 3.6% 190
31 Electrical machinery and apparatus n.e.c. 7,404 22 2.3% 1.6% 337
21 Paper and paper products 6,882 58 2.1% 4.1% 119
24 Chemicals and chemical products 6,548 100 2.0% 7.1% 65
35 Other transport equipment 6,154 30 1.9% 2.1% 205
32 Radio, television and communication equipment and apparatus 5059 16 1.6% 1.1% 316
29 Machinery and equipment n.e.c. 3,912 46 1.2% 3.3% 85
27 Basic metals 2,585 13 0.8% 0.9% 199
34 Motor vehicles, trailers and semi-trailers 1355 6 0.4% 0.4% 226
22 Publishing, printing and reproduction of recorded media 1,207 22 0.4% 1.6% 55
16 Tobacco products 577 1 0.2% 0.1% 577
33 Medical, precision and optical instruments, watches and clocks 313 2 0.1% 0.1% 157
30 Office, accounting and computing machinery 57 2 0.0% 0.1% 29
37 Recycling 15 1 0.0% 0.1% 15

Total 325,238 1,414 100% 100% 230
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Insert
Table 2.25c

Sector of activities in Dong Nai (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

19 Tanning and dressing of leather; manufacture of luggage, handbags 90,224 33 34.3% 4.0% 2734
18 Wearing apparel; dressing and dyeing of fur 28,372 45 10.8% 5.4% 630
36 Furniture; manufacturing n.e.c. 23,000 100 8.7% 12.0% 230
15 Food products and beverages 21,978 78 8.4% 9.3% 282
17 Textiles 14,685 34 5.6% 4.1% 432
31 Electrical machinery and apparatus n.e.c. 13725 21 5.2% 2.5% 654
26 Other non-metallic mineral products 12,961 128 4.9% 15.3% 101
20 Wood and of products of wood and cork, except furniture 9,096 82 3.5% 9.8% 111
34 Motor vehicles, trailers and semi-trailers 9,027 36 3.4% 4.3% 251
25 Rubber and plastics products 8,391 43 3.2% 5.1% 195
28 Fabricated metal products, except machinery and equipment 6,502 94 2.5% 11.3% 69
24 Chemicals and chemical products 6,249 56 2.4% 6.7% 112
21 Paper and paper products 4,485 27 1.7% 3.2% 166
32 Radio, television and communication equipment and apparatus 3562 4 1.4% 0.5% 891
35 Other transport equipment 3,239 7 1.2% 0.8% 463
30 Office, accounting and computing machinery 3000 5 1.1% 0.6% 600
29 Machinery and equipment n.e.c. 2,580 17 1.0% 2.0% 152
22 Publishing, printing and reproduction of recorded media 670 12 0.3% 1.4% 56
16 Tobacco products 658 2 0.3% 0.2% 329
27 Basic metals 623 11 0.2% 1.3% 57

Total 263,027 835 100% 100% 315
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Table 2.26
VSIC-2 and VSIC-4 for key economic sectors

VSIC-2 Sector VSIC-4 Sub-sector

15 Food products and beverage 1511 Production, processing and preserving of meat and meat products
1512 Processing and preserving of fish and fish products
1513 Processing and preserving of fruit and vegetables
1514 Vegetable and animal oils and fats
1520 Dairy products
1531 Grain mill products
1532 Starches and starch products
1533 Prepared animal feeds
1541 Bakery products
1542 Sugar
1543 Cocoa, chocolate and sugar confectionery
1544 Macaroni, noodles, couscous and similar farinaceous products
1549 Other food products n.e.c.
1551 Distilling, rectifying and blending of spirits; ethyl alcohol production from fe
1552 Wines
1553 Malt liquors and malt
1554 Soft drinks; production of mineral waters

18 Wearing apparel 1810 Wearing apparel, except fur apparel
1820 Dressing and dyeing of fur; articles of fur

19 Leather tanning and dressing 1911 Tanning and dressing of leather
1912 Luggage, handbags, saddlery and harness
1920 Footwear

20 Wood and products of wood 2010 Sawmilling and planing of wood
2021 Veneer sheets; plywood, laminboard, particle board, other panels
2022 Builders' carpentry and joinery
2023 Wooden containers
2029 Other products of wood; cork, straw and plaiting materials

26 Other non-metallic mineral 2610 Glass and glass products

products 2691 Non-structural non-refractory ceramic ware
2692 Refractory ceramic products
2693 Structural non-refractory clay and ceramic products
2694 Cement, lime and plaster
2695 Articles of concrete, cement and plaster
2696 Cutting, shaping and finishing of stone
2699 Other non-metallic mineral products n.e.c.

28 Fabricated metal products 2811 Structural metal products
2812 Tanks, reservoirs and containers of metal
2813 Steam generators, except central heating hot water boilers
2891 Forging, pressing, stamping and roll-forming of metal; powder metallurgy
2892 Treatment and coating of metals; general mechanical engineering
2893 Cutlery, hand tools and general hardware
2899 Other fabricated metal products n.e.c.

36 Furniture 3610 Furniture
3691 Jewellery and related articles
3692 Musical instruments
3693 Sports goods
3694 Games and toys
3699 Other manufacturing n.e.c.
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Table 2.27a
Industrial estates in operation

Name Province Start Developer Leasing % Number of projects Number
year area leased Foreign Domestic of workers

1 Atama Dong Nai 1994 Thailand-VN 250 43.3 62 2 10,466
2 Nhon Trach I Dong Nai 1995 VN 129 77.7 54 16 24,202
3 Nhon Trach II Dong Nai 1997 VN 279 52.5 29 4 6,041
4 Nhon Trach III Dong Nai 1997 VN 240 100 29 12 1,446
5 Ga Dau Dong Nai 1995 VN 137 85.1 14 5 1,645
6 Loteco Dong Nai 1996 Japan-VN 72 70.3 45 0 8,875
7 Bien Hoa II Dong Nai 1995 VN 261 100 97 21 60,920
8 Bien Hoa I Dong Nai 2000 VN 231 100 19 63 27,047
9 Song May Dong Nai 1998 VN 158 62.5 30 4 14,445

10 Ho Nai Dong Nai 1998 VN 146 64.1 80 6 9,100
11 My Xuan A BR-VT 2002 VN 171 54.6 10 10 2,277
12 My Xuan A2 BR-VT 2001 Taiwan-VN 145 44.4 8 0 768
13 Dong Xuyen BR-VT 1996 VN 104 43.8 11 15 1,915
14 My Xuan B1 BR-VT 1998 VN 154 13.2 1 4 209
15 Phu My I BR-VT 1998 VN 651 59.4 11 20 3,375
16 Cai Mep BR-VT 2002 VN 449 35.7 2 5 451
17 Viet-Sing B. Duong 1996 VN 315 80.6 145 4 31,980
18 Binh Duong B. Duong 1997 VN 16 82.1 8 3 4,715
19 Song Than I B. Duong 1995 VN 154 93.7 74 66 31,456
20 Song Than II B. Duong 1996 VN 225 80 71 11 24,659
21 Dong An B. Duong 1996 VN 93 97.1 45 30 16,799
22 Tan Dong Hiep A B. Duong 2001 VN 30 95.6 4 6 317
23 Tan Dong Hiep B B. Duong 2002 VN 115 40 0 1
24 Viet Huong B. Duong 1996 VN 24 91.4 44 2 5,501
25 My Phuoc B. Duong 2002 VN 267 60.9 24 2 5,301
26 Tan Thuan* HCMC 1991 Taiwan-VN 195 56.4 118 2 39,070
27 Linh Trung I* HCMC 1992 China-VN 40 100 35 39,550
28 Linh Trung II* HCMC 1997 China-VN 40 97.7 41 3 11,036
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29 Binh Chieu HCMC 1996 VN 18 126.7 16 5 3,934
30 Tan Tao HCMC 1996 VN 240 63.7 41 125 10,635
31 Vinh Loc HCMC 1997 VN 130 100 48 62 8,118
32 Hiep Phuoc HCMC 1996 VN 216 31.2 3 20 10
33 Tan Binh HCMC 1997 VN 146 40.6 32 81 6,520
34 Tan Thoi Hiep HCMC 1997 VN 134 15.9 12 20 3,742
35 Le Minh Xuan HCMC 1997 VN 65 89.5 37 117 4,703
36 Tay Bac Cu Chi HCMC 1997 VN 143 50.3 21 17 3,563
37 Cat Lai II HCMC 2003 VN 75 16.3 1 12 100
38 Trang Bang Tay Ninh 2003 VN 134 44.2 43 8 9,417
39 Da Nang Da Nang 1994 Malaysia-VN 43 74 13 14 8,027
40 Lien Chieu Da Nang 1998 VN 300 44.1 24 1,374
41 Hoa Khanh Da Nang 1997 VN 358 86.1 24 111 2,300
42 Dien Nam Quang Nam 1996 VN 251 40.6 5 32 6,327
43 Tinh Phong Quang Ngai 1997 VN 106 41.8 1 26 1,235
44 Quang Phu Quang Ngai 1998 VN 73 65.5 1 42 4,514
45 Phu Bai TT-Hue 1998 VN 118 40.3 3 16 2,500
46 Suoi Dau Khanh Hoa 1997 VN 50 72.1 13 16 8,000
47 Phan Thiet Bình Thuan 1998 VN 81 53.8 6 19 3,422
48 Hoa Hiep Phu Yen 1998 VN 62 91.2 13 10 2,277
49 Phu Tai Binh Dinh 2003 VN 249 55.7 111 16,642
50 Le Man Thanh Hoa 1998 VN 64 63.6 1 21 2,834
51 Bac Vinh Nghe An 1998 VN 42 53.1 1 8 700
52 Noi Bai Ha Noi 1994 Malaysia-VN 66 32.8 16 2,185
53 Sai Dong B Ha Noi 1996 VN 39 100 18 6 5,337
54 Bac Thang Long Ha Noi 1997 Japan-VN 145 67.4 40 8,600
55 Nomura-HP Hai Phong 1994 Japan-VN 123 29.1 39 7,968
56 Tam Phuoc Dong Nai 2003 VN 215 100 30 14 6,944
57 Cai Lan Quang Ninh 1997 VN 56 27.7 3 5 570
58 Tien Son Bac Ninh 1998 VN 219 55.3 13 45 2,426
59 Que Vo Bac Ninh 2002 VN 217 29 6 30 602
60 Duc Hoa Long An 1997 Taiwan-VN 50 100 27 10 2,028
61 Thuan Dao-Ben Luc Long An 2003 Taiwan-VN 80 100 2 4,500
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62 My Tho Tien Giang 1997 VN 62 93.7 7 16 329
63 Tra Noc I Can Tho 1995 VN 103 100 19 69 14,080
64 Sa Dec Dong Thap 1998 VN 56 49.7 23 2,819
65 Song Cong I Thai Nguyen 1999 VN 48 62.7 3 15 908
66 Thuy Van Phu Tho 1997 VN 218 32.1 17 20 8,565
67 Tam Thang Dac Nang 2002 VN 131 16 6 910
68 Dong Van Ha Nam 2003 VN 63 100 25 3,500
69 Quang Minh Vinh Phuc 2004 VN 221 100 20 91 59,923
70 Nam Sach Hai Duong 2003 VN 44 69.8 9 2 1,184
71 Dinh Tram Bac Giang 2003 VN 68 72 3 22 12,118

Total 10,413 1,718 1,633 639,956
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Table 2.27b
Industrial estates under construction

1 Det may Nhon Trach Dong Nai 2003 VN 121
2 An Phuoc Dong Nai 2003 VN 91
3 Long Thanh Dong Nai 2003 VN 352
4 Nhon Trach V Dong Nai 2003 VN 205
5 Dinh Quan Dong Nai 2004 VN 38
6 Nhon Trach VI Dong Nai 2005 VN 224
7 Cat Lai IV HCMC 1997 VN 83
8 Phong Phu HCMC 2002 VN 112
9 Linh Trung III Tay Ninh 2002 China-VN 148

10 Chon Thanh Bình Phuoc 2003 VN 79
11 Hoa Cam Da Nang 2003 VN 74
12 Nam Cam Nghe An 2003 VN 52
13 Vung Ang I Ha Tinh 2002 VN 79
14 Dai Tu Ha Noi Ha Noi 1995 Taiwan 36
15 Daewoo-Hanel Hà Nội 1996 Korea-VN 150
16 Nam Thang Long Hà Nội 2001 VN 21
17 Dinh Vu Hai Phong 1997 USA-Thai 77
18 Hai Phong 96 Hai Phong 1997 HK-VN 60
19 Dai An Hai Duong 2003 VN 109
20 Phuc Dien Hai Duong 2003 VN 59
21 Tan Truong Hai Duong 2005 VN 140
22 Pho Noi B Hung Yen 2003 VN 71
23 Pho Noi A Hung Yen 2004 VN 274
24 Bac Phu Cat Ha Tay 2002 VN 191
25 Kim Hoa Vinh Phuc 1998 VN 35
26 Phuc Khanh Tay Ninh 2002 Taiwan 85
27 Xuyen A Long An 1997 VN 217
28 Tan Kim Long An 2003 VN 70
29 Hoa Xa Nam Dinh 2003 VN 221
30 Dinh Tram Bac Giang 2003 VN 68
31 Hoa Phu Vinh Long 2004 VN 93
32 Ninh Phuc Ninh Binh 2003 VN 108
33 Viet Huong II Bình Duong 2004 VN 70
34 Binh An Bình Duong 2004 VN 18
35 Mai Trung Bình Duong 2004 VN
36 My Phuoc II Bình Duong 2005 VN 329
37 Tra Noc II Can Tho 1998 VN 90
38 Hung Phu I Can Tho 2004 VN 212
39 Tan Duc Long An 2004 VN 178
40 Long My Binh Dinh 2004 VN 70
41 Loc Son Lam Dong 2003 VN 65
42 Tan Huong Tien Giang 2004 VN 73
43 Tan Phu Trung HCMC 2004 VN 335
44 Tra Da Gia Lai 2003 VN 71
45 Nam Dong Ha Quang Tri 2004 VN 60
46 Khanh An Ca Mau 2004 VN 123
47 An Nghiep Soc Trang 2005 VN 178
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48 Phu My II BR-VT 2004 VN 311
49 Hon La Quang Binh 2005 VN 56
50 Tay Bac Dong Hoi Quang Binh 2005 VN 44
51 Giao Long Ben Tre 2005 VN 66
52 Sao Mai Kon Tum 2005 VN 43

Total 6,135

Source: Ministry of Planning and Investment, 2005.
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Figure 2.7
Industrial estates in Viet Nam
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Figure 2.8
Enterprise density and handicraft villages by types
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Figure 2.9a
Handicraft villages by types: Northern EFR
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Figure 2.9b
Handicraft villages by types: Central EFR
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Figure 2.9c
Handicraft villages by types: Southern EFR
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Table 2.28
Number of craft villages and their distribution by products and regions - 2001

Number Number of craft villages by products
Sedge Polishing, 

buffing
Bamboo, 

rattan
Pottery Embroi

dering
Textile Wood Stone Paper Traditional 

pictures
Metal Others

Red River Delta,
Eastern Region

866 108 26 337 7 225 67 182 9 2 3 108 294

Western Region,
Northern Central

164 5 2 77 4 12 42 20 6 3 1 19 28

Central Coastal,
Central Highland

247 1 0 45 1 81 222 24 0 0 0 16 26

South Eastern Region 341 72 0 121 15 15 74 61 25 3 0 31 60

Red River Delta,
Eastern Region

87 22 0 34 11 0 5 5 1 0 0 9 13

Western Region,
Northern Central

0 0 0 0 0 0 0 0 0 0 0 0 0

Central Coastal,
Central Highland

101 6 3 26 12 2 11 17 2 0 0 6 34

South Eastern Region 211 67 0 73 11 6 11 33 2 0 0 15 54

Total 2,017 281 31 713 61 341 432 342 45 8 4 204 509
Source: JICA (2001). Baseline study for rural development planning based on the development of craft villages. p 35.
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Table 2.29
Average income per households and household group of each village – 2000

Name of the 
craft village

Total for three 
groups

Agricultural 
household group

Handicraft 
household group

Both agricultural 
and handicraft 

groups
No. of 

household
Income
(VND 
mil/yr)

No. of 
household

Income
(VND 
mil/yr)

No. of 
household

Income
(VND 
mil/yr)

No. of 
household

Incom
e

(VND 
mil/yr)

Xuân Lai 755 8.2 226 5.0 377 10.4 152 7.6
Cầu gạo 606 14.3 100 7.2 0 0.0 506 15.8
Dương Ổ 708 106.7 0 0.0 200 200.0 508 70.0
Mạn Đê 679 20.2 213 8.5 25 26.5 441 25.6
Đức Đại 807 13.0 363 7.30 319 19.1 15 14.4
Đa Tốn 2460 11.0 1812 9.6 60 19.2 618 14.4
Khánh Nhạc 282 14.5 160 12.0 10 30.0 112 16.8
Giao Tác 408 6.3 48 4.1 188 7.1 172 6.1
Trung Văn 541 8.8 144 3.7 267 12.0 130 8.0
Châu Phong 520 21.6 200 13.0 150 35.0 170 20.0
Triều Khúc 2000 7.9 1000 4.3 900 12.0 100 7.6
Kiêu Kỵ 523 7.4 156 2.8 158 14.0 209 6.0
Linh Chiểu 660 6.6 155 7.6 165 11.0 340 4.1
Cát Quế 1260 10.8 640 4.0 74 40.0 546 15.0
Average 18.4 6.3 31.16 16.53
Source: Traditional craft village development in the process of industrialization and 
modernization, p. 126-127.



1

Figure 2.1
Population density in Viet Nam
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Figure 2.2a
Population density in Red River Delta
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Figure 2.2b
Population density in Southeast Region
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Figure 2.4c
Population density in Central Viet Nam
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Figure 2.3
Economic focal regions
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Table 2.12
Value of output by industrial sector 1995-2004 (GSO, 2004)

VSIC Name 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
15Food products and beverages 27,008 30,887 34,015 36,496 37,744 43,634 50,373 56,061 64,585 73,636
16Tobacco products 3,977 4,196 4,400 4,895 4,796 5,744 6,690 7,658 9,189 10,037
17Textiles 6,176 6,374 7,261 8,366 8,388 10,046 10,641 12,338 14,214 16,415
18Wearing apparel; dressing and dyeing of fur 2,950 3,400 4,325 4,667 5,218 6,042 6,862 8,182 10,466 12,709
19Tanning and dressing of leather; manufacture of luggage, handbags, etc 3,570 4,469 6,614 7,083 7,725 8,851 9,529 11,096 13,535 15,976
20Wood and of products of wood and cork, except furniture 3,324 3,199 3,146 2,956 3,180 3,598 3,903 4,488 5,485 6,646
21Paper and paper products 1,947 2,294 2,644 3,178 3,471 3,930 4,562 4,877 5,655 6,697
22Publishing, printing and reproduction of recorded media 1,510 1,515 1,621 1,868 2,012 2,274 2,453 2,876 3,515 4,746
23Coke, refined petroleum products and nuclear fuel 343 209 84 108 101 230 327 326 317 323
24Chemicals and chemical products 5,086 6,283 7,223 8,144 9,682 11,123 12,852 14,714 16,323 18,578
25Rubber and plastics products 2,272 2,760 3,528 4,418 5,427 6,456 8,128 9,706 11,291 13,260
26Other non-metallic mineral products 9,200 10,121 12,223 13,745 14,785 18,259 21,625 25,913 29,855 34,709
27Basic metals 3,428 4,086 4,000 4,080 5,000 5,914 6,842 8,516 10,430 12,063
28Fabricated metal products, except machinery and equipment 2,332 2,941 3,559 4,210 5,036 5,768 7,063 8,506 10,646 13,274
29Machinery and equipment n.e.c. 1,345 1,560 1,674 2,050 2,163 2,761 3,421 3,712 4,612 5,601
30Office, accounting and computing machinery 28 40 38 228 1,703 1,295 977 1,003 1,538 1,918
31Electrical machinery and apparatus n.e.c. 1,088 1,342 1,650 2,308 2,944 3,622 5,172 6,520 7,462 8,704
32Radio, television and communication equipment and apparatus 2,065 3,079 3,278 3,478 3,993 4,395 5,407 6,169 7,162 8,230
33Medical, precision and optical instruments, watches and clocks 203 262 239 368 396 427 452 499 575 685
34Motor vehicles, trailers and semi-trailers 1,460 1,375 1,629 1,668 1,846 3,232 4,265 5,774 8,306 8,282
35Other transport equipment 1,893 1,982 1,815 3,379 4,574 6,416 7,090 8,535 9,676 10,911
36Furniture; manufacturing n.e.c. 1,970 2,265 2,564 2,815 3,395 3,931 4,759 6,057 7,846 9,977
37Recycling 89 123 133 161 127 150 151 174 204 241

Total 83,261 94,758 107,662 120,666 133,702 158,098 183,542 213,697 252,886 293,619
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Table 2.13
Total number of firms and labor by industrial sector (GSO, 2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

15 Food products and beverages 406,968 4,480 14.4% 21.9% 91
16 Tobacco products 14,544 25 0.5% 0.1% 582
17 Textiles 167,599 841 5.9% 4.1% 199
18 Wearing apparel; dressing and dyeing of fur 485,090 1,557 17.1% 7.6% 312
19 Tanning and dressing of leather; manufacture of luggage, handbags, etc 512,798 507 18.1% 2.5% 1011
20 Wood and of products of wood and cork, except furniture 108,624 1,478 3.8% 7.2% 73
21 Paper and paper products 60,975 817 2.2% 4.0% 75
22 Publishing, printing and reproduction of recorded media 38,772 1,067 1.4% 5.2% 36
23 Coke, refined petroleum products and nuclear fuel 1,040 17 0.0% 0.1% 61
24 Chemicals and chemical products 78,664 893 2.8% 4.4% 88
25 Rubber and plastics products 107,624 1,164 3.8% 5.7% 92
26 Other non-metallic mineral products 213,815 1,626 7.5% 8.0% 131
27 Basic metals 39,764 324 1.4% 1.6% 123
28 Fabricated metal products, except machinery and equipment 108,972 2,117 3.8% 10.4% 51
29 Machinery and equipment, n.e.c. 48,365 584 1.7% 2.9% 83
30 Office, accounting and computing machinery 6,023 26 0.2% 0.1% 232
31 Electrical machinery and apparatus n.e.c. 66,101 370 2.3% 1.8% 179
32 Radio, television and communication equipment and apparatus 29,011 188 1.0% 0.9% 154
33 Medical, precision and optical instruments, watches and clocks 11,740 74 0.4% 0.4% 159
34 Motor vehicles, trailers and semi-trailers 31,446 304 1.1% 1.5% 103
35 Other transport equipment 75,397 460 2.7% 2.3% 164
36 Furniture; manufacturing n.e.c. 219,315 1,488 7.7% 7.3% 147
37 Recycling 968 37 0.0% 0.2% 26

Total 2,833,615 20,444 100% 100% 139
1 Not Elsewhere Classified.
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Table 2.14
Value of industrial output by ownership (million constant prices, 1994)

State Non Foreign
VSIC Name Central Local Total state invested Total

15 Food products and beverages 13,082 14,591 27,674 27,817 18,146 73,636
16 Tobacco products 5,535 4,421 9,956 53 28 10,037
17 Textiles 5,868 1,291 7,160 4,834 4,421 16,415
18 Wearing apparel; dressing and dyeing of fur 1,947 1,167 3,114 4,485 5,110 12,709
19 Tanning and dressing of leather; manufacture of luggage, handbags 446 2,516 2,962 4,272 8,742 15,976
20 Wood and products of wood and cork, except furniture 334 457 791 4,802 1,054 6,646
21 Paper and paper products 1,863 386 2,249 3,438 1,010 6,697
22 Publishing, printing and reproduction of recorded media 1,265 1,987 3,252 1,331 163 4,746
23 Coke, refined petroleum products and nuclear fuel 0 0 0 131 192 323
24 Chemicals and chemical products 5,907 1,946 7,853 3,713 7,012 18,578
25 Rubber and plastics products 2,982 403 3,385 6,615 3,260 13,260
26 Other non-metallic mineral products 13,911 4,034 17,945 8,635 8,129 34,709
27 Basic metals 4,528 281 4,809 3,453 3,801 12,063
28 Fabricated metal products, except machinery and equipment 1,014 554 1,568 8,252 3,454 13,274
29 Machinery and equipment n.e.c. 1,134 358 1,491 1,736 2,374 5,601
30 Office, accounting and computing machinery 0 0 0 17 1,901 1,918
31 Electrical machinery and apparatus n.e.c. 3,240 462 3,702 1,103 3,899 8,704
32 Radio, television and communication equipment and apparatus 1,319 220 1,539 602 6,089 8,230
33 Medical, precision and optical instruments, watches and clocks 45 8 53 149 483 685
34 Motor vehicles, trailers and semi-trailers 1,082 184 1,266 615 6,401 8,282
35 Other transport equipment 1,505 582 2,087 1,312 7,513 10,911
36 Furniture; manufacturing n.e.c. 248 301 549 5,683 3,746 9,977
37 Recycling 0 0 0 241 0 241

Total 67,256 36,149 103,405 93,288 96,926 293,619
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Table 2.15
Share of each sector per type of ownership in 2004

State Non Foreign
VSIC Name Central Local Total state invested Total

15 Food products and beverages 19.5% 40.4% 26.8% 29.8% 18.7% 25.1%
16 Tobacco products 8.2% 12.2% 9.6% 0.1% 0.0% 3.4%
17 Textiles 8.7% 3.6% 6.9% 5.2% 4.6% 5.6%
18 Wearing apparel; dressing and dyeing of fur 2.9% 3.2% 3.0% 4.8% 5.3% 4.3%
19 Tanning and dressing of leather; manufacture of luggage, handbags 0.7% 7.0% 2.9% 4.6% 9.0% 5.4%
20 Wood and products of wood and cork, except furniture 0.5% 1.3% 0.8% 5.1% 1.1% 2.3%
21 Paper and paper products 2.8% 1.1% 2.2% 3.7% 1.0% 2.3%
22 Publishing, printing and reproduction of recorded media 1.9% 5.5% 3.1% 1.4% 0.2% 1.6%
23 Coke, refined petroleum products and nuclear fuel 0.0% 0.0% 0.0% 0.1% 0.2% 0.1%
24 Chemicals and chemical products 8.8% 5.4% 7.6% 4.0% 7.2% 6.3%
25 Rubber and plastics products 4.4% 1.1% 3.3% 7.1% 3.4% 4.5%
26 Other non-metallic mineral products 20.7% 11.2% 17.4% 9.3% 8.4% 11.8%
27 Basic metals 6.7% 0.8% 4.7% 3.7% 3.9% 4.1%
28 Fabricated metal products, except machinery and equipment 1.5% 1.5% 1.5% 8.8% 3.6% 4.5%
29 Machinery and equipment n.e.c. 1.7% 1.0% 1.4% 1.9% 2.4% 1.9%
30 Office, accounting and computing machinery 0.0% 0.0% 0.0% 0.0% 2.0% 0.7%
31 Electrical machinery and apparatus n.e.c. 4.8% 1.3% 3.6% 1.2% 4.0% 3.0%
32 Radio, television and communication equipment and apparatus 2.0% 0.6% 1.5% 0.6% 6.3% 2.8%
33 Medical, precision and optical instruments, watches and clocks 0.1% 0.0% 0.1% 0.2% 0.5% 0.2%
34 Motor vehicles, trailers and semi-trailers 1.6% 0.5% 1.2% 0.7% 6.6% 2.8%
35 Other transport equipment 2.2% 1.6% 2.0% 1.4% 7.8% 3.7%
36 Furniture; manufacturing n.e.c. 0.4% 0.8% 0.5% 6.1% 3.9% 3.4%
37 Recycling 0.0% 0.0% 0.0% 0.3% 0.0% 0.1%

Total 100 100 100 100 100 100
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Table 2.16
Share of each type of owner by manufacturing sector in 2004

State Non Foreign
VSIC Name Central Local Total state invested Total

15 Food products and beverages 17.8% 19.8% 37.6% 37.8% 24.6% 100
16 Tobacco products 55.1% 44.0% 99.2% 0.5% 0.3% 100
17 Textiles 35.7% 7.9% 43.6% 29.5% 26.9% 100
18 Wearing apparel; dressing and dyeing of fur 15.3% 9.2% 24.5% 35.3% 40.2% 100
19 Tanning and dressing of leather; manufacture of luggage, handbags 2.8% 15.7% 18.5% 26.7% 54.7% 100
20 Wood and products of wood and cork, except furniture 5.0% 6.9% 11.9% 72.2% 15.9% 100
21 Paper and paper products 27.8% 5.8% 33.6% 51.3% 15.1% 100
22 Publishing, printing and reproduction of recorded media 26.7% 41.9% 68.5% 28.1% 3.4% 100
23 Coke, refined petroleum products and nuclear fuel 0.0% 0.0% 0.0% 40.5% 59.5% 100
24 Chemicals and chemical products 31.8% 10.5% 42.3% 20.0% 37.7% 100
25 Rubber and plastics products 22.5% 3.0% 25.5% 49.9% 24.6% 100
26 Other non-metallic mineral products 40.1% 11.6% 51.7% 24.9% 23.4% 100
27 Basic metals 37.5% 2.3% 39.9% 28.6% 31.5% 100
28 Fabricated metal products, except machinery and equipment 7.6% 4.2% 11.8% 62.2% 26.0% 100
29 Machinery and equipment n.e.c. 20.2% 6.4% 26.6% 31.0% 42.4% 100
30 Office, accounting and computing machinery 0.0% 0.0% 0.0% 0.9% 99.1% 100
31 Electrical machinery and apparatus n.e.c. 37.2% 5.3% 42.5% 12.7% 44.8% 100
32 Radio, television and communication equipment and apparatus 16.0% 2.7% 18.7% 7.3% 74.0% 100
33 Medical, precision and optical instruments, watches and clocks 6.6% 1.2% 7.7% 21.8% 70.5% 100
34 Motor vehicles, trailers and semi-trailers 13.1% 2.2% 15.3% 7.4% 77.3% 100
35 Other transport equipment 13.8% 5.3% 19.1% 12.0% 68.9% 100
36 Furniture; manufacturing n.e.c. 2.5% 3.0% 5.5% 57.0% 37.5% 100
37 Recycling 0.0% 0.0% 0.0% 100.0% 0.0% 100
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Figure 2.4
Density of enterprises
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Figure 2.5a
Distribution of industrial employment
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Figure 2.5b
Distribution of industrial enterprises
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Table 2.17
Industrial production by socio-economic regions: 

Value and percentage contribution, 1995-2004

Value of industrial production (VND billion)
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004

Red River Delta 3,582 3,812 4,222 4,560 4,872 5,249 5,929 6,419 7,466 7,805
Northeast 691 764 1,051 1,286 1,403 1,640 2,083 2,447 2,423 2,370
Northwest 58 69 99 133 165 181 195 211 300 278
North Central 982 1,013 1,193 1,279 1,353 1,553 1,667 2,229 1,704 1,616
South Central 1,970 2,173 2,396 2,597 2,745 3,264 3,617 3,817 4,298 4,718
Central Highlands 277 294 325 366 374 422 428 461 476 506
Southeast 6,017 6,554 7,252 7,275 7,460 8,435 9,154 10,413 9,603 10,498
Mekong River Delta 4,493 5,076 5,721 6,289 6,442 7,191 8,243 9,483 10,451 11,126
Total 18,070 19,755 22,259 23,785 24,813 27,935 31,316 35,479 36,720 38,917

Percentage of total
Red River Delta 19.8% 19.3% 19.0% 19.2% 19.6% 18.8% 18.9% 18.1% 20.3% 20.1%
Northeast 3.8% 3.9% 4.7% 5.4% 5.7% 5.9% 6.7% 6.9% 6.6% 6.1%
Northwest 0.3% 0.3% 0.4% 0.6% 0.7% 0.6% 0.6% 0.6% 0.8% 0.7%
North Central 5.4% 5.1% 5.4% 5.4% 5.5% 5.6% 5.3% 6.3% 4.6% 4.2%
South Central 10.9% 11.0% 10.8% 10.9% 11.1% 11.7% 11.6% 10.8% 11.7% 12.1%
Central Highlands 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.4% 1.3% 1.3% 1.3%
Southeast 33.3% 33.2% 32.6% 30.6% 30.1% 30.2% 29.2% 29.3% 26.2% 27.0%
Mekong River Delta 24.9% 25.7% 25.7% 26.4% 26.0% 25.7% 26.3% 26.7% 28.5% 28.6%
Total 100 100 100 100 100 100 100 100 100 100
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Table 2.18
Number of firms and employment:

Economic Focal Regions (2004)

Firms and labor: Contribution of Economic Focal Regions (EFR)
Total % of country % of EFR

Labor Firms Labor Firms Labor Firms

Total Country 2,833,615 20,444
Total EFR 2,267,107 14,593 80.0% 71.4%
Total Outside EFR 566,508 5,851 20.0% 28.6%
Total Northern EFR 567,165 5,163 20.0% 25.3% 25.0% 35.4%
Total Central EFR 150,230 894 5.3% 4.4% 6.6% 6.1%
Total Southern EFR 1,549,712 8,536 54.7% 41.8% 68.4% 58.5%
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Table 2.19
Number of firms and industrial employment in EFR

Firms and Labor by Economic Regions
Total % of total Firm size

Labor Firms Labor Firms (mean)

Northern EFR

Bac Ninh 27,676 442 4.9% 8.6% 63
Ha Noi City 244,512 2,754 43.1% 53.3% 89
Ha Tay 38,577 470 6.8% 9.1% 82
Hai Duong 42,484 313 7.5% 6.1% 136
Hai Phong 124,992 689 22.0% 13.3% 181
Hung Yen 42,247 201 7.4% 3.9% 210
Quang Ninh 24,186 157 4.3% 3.0% 154
Vin Phuc 22,491 137 4.0% 2.7% 164
Total Northern EFR 567,165 5,163 100% 100% 110

Central EFR

Binh Dinh 51,674 218 34.4% 24.4% 237
Da Nang 54,085 347 36.0% 38.8% 156
Quang Nam 22,593 121 15.0% 13.5% 187
Quang Ngai 9,053 79 6.0% 8.8% 115
Thua Thien Hue 12,825 129 8.5% 14.4% 99
Total Central EFR 150,230 894 100% 100% 168

Southern EFR

Ba Ria Vung Tau 35,936 252 2.3% 3.0% 143
Binh Duong 325,238 1,414 21.0% 16.6% 230
Binh Phuoc 11,755 73 0.8% 0.9% 161
Dong Nai 263,027 835 17.0% 9.8% 315
Ho Chi Minh City 831,548 5,496 53.7% 64.4% 151
Long An 53,987 313 3.5% 3.7% 172
Tay Ninh 28,221 153 1.8% 1.8% 184
Total Southern EFR 1,549,712 8,536 100% 100% 182

Total EFR 2,267,107 14,593
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Table 2.20
Sector activities in the NEFR (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

18 Wearing apparel; dressing and dyeing of fur 101,584 331 17.9% 6.4% 307
19 Tanning and dressing of leather; manufacture of luggage, handbags 82,924 106 14.6% 2.1% 782
26 Other non-metallic mineral products 60,181 363 10.6% 7.0% 166
35 Other transport equipment 42,737 201 7.5% 3.9% 213
15 Food products and beverages 39,219 591 6.9% 11.4% 66
28 Fabricated metal products, except machinery and equipment 35,996 666 6.3% 12.9% 54
17 Textiles 34,713 195 6.1% 3.8% 178
31 Electrical machinery and apparatus n.e.c. 20,411 164 3.6% 3.2% 124
25 Rubber and plastics products 20,226 302 3.6% 5.8% 67
29 Machinery and equipment n.e.c. 17,344 181 3.1% 3.5% 96
24 Chemicals and chemical products 17,059 226 3.0% 4.4% 75
36 Furniture; manufacturing n.e.c. 15,978 391 2.8% 7.6% 41
21 Paper and paper products 15,466 276 2.7% 5.3% 56
20 Wood and of products of wood and cork, except furniture 13,339 377 2.4% 7.3% 35
22 Publishing, printing and reproduction of recorded media 12,835 391 2.3% 7.6% 33
27 Basic metals 10,630 167 1.9% 3.2% 64
34 Motor vehicles, trailers and semi-trailers 10,484 100 1.8% 1.9% 105
32 Radio, television and communication equipment and apparatus 8,272 65 1.5% 1.3% 127
33 Medical, precision and optical instruments, watches and clocks 2,783 30 0.5% 0.6% 93
30 Office, accounting and computing machinery 2,140 7 0.4% 0.1% 306
16 Tobacco products 2,044 6 0.4% 0.1% 341
37 Recycling 642 24 0.1% 0.5% 27
23 Coke, refined petroleum products and nuclear fuel 158 3 0.0% 0.1% 53

Total 567,165 5,163 100% 100% 110
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Table 2.21a
Sector activities in Ha Noi (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

18 Wearing apparel; dressing and dyeing of fur 37,880 177 15.5% 6.4% 214
28 Fabricated metal products, except machinery and equipment 20,949 391 8.6% 14.2% 54
17 Textiles 20,387 88 8.3% 3.2% 232
26 Other non-metallic mineral products 19,773 148 8.1% 5.4% 134
15 Food products and beverages 14,881 316 6.1% 11.5% 47
35 Other transport equipment 14,483 80 5.9% 2.9% 181
19 Tanning and dressing of leather; manufacture of luggage, handbags 14,440 41 5.9% 1.5% 352
31 Electrical machinery and apparatus n.e.c. 13,875 109 5.7% 4.0% 127
25 Rubber and plastics products 13,687 202 5.6% 7.3% 68
24 Chemicals and chemical products 11,677 161 4.8% 5.8% 73
22 Publishing, printing and reproduction of recorded media 11,569 339 4.7% 12.3% 34
29 Machinery and equipment n.e.c. 10,489 106 4.3% 3.8% 99
36 Furniture; manufacturing n.e.c. 7,268 181 3.0% 6.6% 40
32 Radio, television and communication equipment and apparatus 6,944 48 2.8% 1.7% 145
34 Motor vehicles, trailers and semi-trailers 6,294 43 2.6% 1.6% 146
21 Paper and paper products 6,182 121 2.5% 4.4% 51
20 Wood and of products of wood and cork, except furniture 4,717 119 1.9% 4.3% 40
27 Basic metals 3,326 49 1.4% 1.8% 68
33 Medical, precision and optical instruments, watches and clocks 2,299 26 0.9% 0.9% 88
30 Office, accounting and computing machinery 2,024 4 0.8% 0.1% 506
16 Tobacco products 1,222 1 0.5% 0.0% 1222
23 Coke, refined petroleum products and nuclear fuel 128 2 0.1% 0.1% 64
37 Recycling 18 2 0.0% 0.1% 9

Total 244,512 2,754 100% 100% 89
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Table 2.21b
Sector activities in Hai Phong (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

19 Tanning and dressing of leather; manufacture of luggage, handbags 53,206 42 42.6% 6.1% 1267
35 Other transport equipment 15,077 68 12.1% 9.9% 222
18 Wearing apparel; dressing and dyeing of fur 10,000 49 8.0% 7.1% 204
17 Textiles 6,898 20 5.5% 2.9% 345
15 Food products and beverages 6,068 62 4.9% 9.0% 98
26 Other non-metallic mineral products 5,538 36 4.4% 5.2% 154
28 Fabricated metal products, except machinery and equipment 4,950 97 4.0% 14.1% 51
27 Basic metals 4,137 61 3.3% 8.9% 68
31 Electrical machinery and apparatus n.e.c. 3,571 21 2.9% 3.0% 170
25 Rubber and plastics products 3,157 44 2.5% 6.4% 72
21 Paper and paper products 2,820 27 2.3% 3.9% 104
24 Chemicals and chemical products 2,447 31 2.0% 4.5% 79
29 Machinery and equipment n.e.c. 2,154 22 1.7% 3.2% 98
36 Furniture; manufacturing n.e.c. 2058 31 1.6% 4.5% 66
20 Wood and of products of wood and cork, except furniture 698 24 0.6% 3.5% 29
34 Motor vehicles, trailers and semi-trailers 690 18 0.6% 2.6% 38
33 Medical, precision and optical instruments, watches and clocks 470 3 0.4% 0.4% 157
22 Publishing, printing and reproduction of recorded media 396 21 0.3% 3.0% 19
32 Radio, television and communication equipment and apparatus 342 4 0.3% 0.6% 86
16 Tobacco products 178 2 0.1% 0.3% 89
30 Office, accounting and computing machinery 116 3 0.1% 0.4% 39
37 Recycling 21 3 0.0% 0.4% 7

Total 124,992 689 100% 100% 181
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Table 2.22
Sector activities in the CEFR (2004)

Sector Total % of total Firm size

VSIC Name Labor Firms Labor Firms (mean)

36 Furniture; manufacturing n.e.c. 49,833 112 33.2% 12.5% 445
15 Food products and beverages 21,873 126 14.6% 14.1% 174
18 Wearing apparel; dressing and dyeing of fur 17,824 48 11.9% 5.4% 371
26 Other non-metallic mineral products 10,979 91 7.3% 10.2% 121
19 Tanning and dressing of leather; manufacture of luggage, handbags 10,070 10 6.7% 1.1% 1007
20 Wood and products of wood and cork, except furniture 9,985 120 6.6% 13.4% 83
17 Textiles 8,836 28 5.9% 3.1% 316
21 Paper and paper products 3,788 50 2.5% 5.6% 76
28 Fabricated metal products, except machinery and equipment 3,784 144 2.5% 16.1% 26
24 Chemicals and chemical products 3,255 28 2.2% 3.1% 116
25 Rubber and plastics products 3,163 34 2.1% 3.8% 93
27 Basic metals 1,628 23 1.1% 2.6% 71
34 Motor vehicles, trailers and semi-trailers 1,347 18 0.9% 2.0% 75
22 Publishing, printing and reproduction of recorded media 1,136 21 0.8% 2.3% 54
35 Other transport equipment 1,019 16 0.7% 1.8% 64
29 Machinery and equipment n.e.c. 779 13 0.5% 1.5% 60
16 Tobacco products 502 1 0.3% 0.1% 502
32 Radio, television and communication equipment and apparatus 198 4 0.1% 0.4% 50
31 Electrical machinery and apparatus n.e.c. 128 4 0.1% 0.4% 32
33 Medical, precision and optical instruments, watches and clocks 103 3 0.1% 0.3% 34
23 Coke, refined petroleum products and nuclear fuel 0 0 0.0% 0.0% n.a.
30 Office, accounting and computing machinery 0 0 0.0% 0.0% n.a.
37 Recycling 0 0 0.0% 0.0% n.a.

Total 150,230 894 100% 100% 168
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Map 6.4: Pollution load to land per km2
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Map 6.6: Pollution load to water per km2
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Map 6.7: Communes with highest pollution load in the Southern Economic Focal 
Region
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Table 6.34
Sector contribution to air pollutants for selected provinces in NEFR *

SO2 NO2 VOC PM10 TSP Metals Chemicals

Ha Noi Articles of concrete, cement and plaster 7.2%

Basic chemicals, except fertilizers and nitrogen compounds 3.5%

Basic iron and steel 4.9% 16.4%
Casting of non-ferrous metals 6.5% 11.8%

Cement, lime and plaster 8.0% 31.0%

Corrugated paper and paperboard, containers of paper and paperboard 10.6% 4.1%

Distilling, rectifying and blending of spirits; ethyl alcohol production from fe 6.9%
Fertilizers and nitrogen compounds 3.5%

Footwear 3.3% 7.4%

Motorcycles 19.4%

Other chemical products n.e.c. 6.8% 5.5% 4.6% 9.3%
Other textiles n.e.c. 0.3% 3.8%

Plastics products 6.8% 16.6% 16.7% 1.1% 21.4%

Preparation and spinning of textile fibres; weaving of textiles 3.9% 1.6%

Railway and tramway locomotives and rolling stock 4.2%
Rubber tyres and tubes; retreading and rebuilding of rubber tyres 1.1%

Structural non-refractory clay and ceramic products 3.7% 33.6% 3.6% 26.3% 47.2% 5.6%

Total 51.1% 50.3% 52.0% 57.3% 54.3% 50.0% 53.0%

Hai Phong Basic chemicals, except fertilizers and nitrogen compounds 9.5% 11.9%

Casting of iron and steel 25.0%

Casting of non-ferrous metals 15.9%
Cement, lime and plaster 66.9% 63.0% 87.2% 67.3%

Footwear 26.1% 14.2% 45.2%

Motorcycles 11.8%

Plastics products 8.9%

Total 66.9% 63.0% 56.3% 87.2% 67.3% 55.1% 57.0%

* - Un-shaded areas represent the top sectors who cumulatively sum to >=50% of the pollutant load.
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Table 6.36
Sector contribution to water pollutants for selected provinces in NEFR *

Sector BOD TSS Metals Chemicals

Ha Noi Basic chemicals, except fertilizers and nitrogen compounds 9.6% 14.0%

Basic iron and steel 33.6% 11.5%

Corrugated paper and paperboard, containers of paper and paperboard 30.6% 12.2% 10.0%
Distilling, rectifying and blending of spirits; ethyl alcohol production from fe 11.8%

Fertilizers and nitrogen compounds 10.1%

Other chemical products n.e.c. 9.8% 19.9% 26.6%

Plastics products 10.7% 10.8%
Railway and tramway locomotives and rolling stock 8.2%

Total 52.2% 54.0% 51.8% 71.5%

Hai Phong Basic chemicals, except fertilizers and nitrogen compounds 19.6% 29.7% 54.7%

Basic iron and steel 22.4%

Casting of iron and steel 44.2% 22.1%

Corrugated paper and paperboard, containers of paper and paperboard 24.2%
Footwear 19.0%

Total 62.8% 66.6% 51.8% 54.7%

* - Un-shaded areas represent the top sectors who cumulatively sum to >=50% of the pollutant load.
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Table 6.38
Sector contribution to air pollutants for selected provinces in CEFR *

SO2 NO2 VOC PM10 TSP Metals Chemicals

Da Nang Basic iron and steel 43.1%

Cement, lime and plaster 34.3% 28.1% 52.5% 25.2%

Corrugated paper and paperboard, containers of paper and paperboard 5.2%
Footwear 13.8%

Games and toys 7.3% 11.0%

Other textiles n.e.c. 8.8% 14.9%

Plastics products 6.3% 7.9%
Processing and preserving of fish and fish products 33.9% 21.5% 29.5% 39.1% 52.6%

Rubber tyres and tubes; retreading and rebuilding of rubber tyres 8.7%

Structural non-refractory clay and ceramic products 14.6%

Wearing apparel, except fur apparel 7.2%

Total 68.2% 64.1% 53.2% 91.6% 77.8% 57.6% 52.8%

* - Un-shaded areas represent the top sectors who cumulatively sum to >=50% of the pollutant load.
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Table 6.40
Sector contribution to air pollutants for selected provinces in SEFR *

SO2 NO2 VOC PM10 TSP Metals Chemicals

Ho Chi Minh city Basic iron and steel 13.8%

Cement, lime and plaster 31.1% 21.8% 56.9% 27.0%

Corrugated paper and paperboard, containers of paper and paperboard 6.3% 5.3%
Footwear 14.1% 18.6% 27.2%

Forging, pressing, stamping and roll-forming of metal; powder metallurgy 5.7%

Motorcycles 4.3%

Other rubber products 5.6% 4.6%
Plastics products 19.2% 20.7% 20.9%

Processing and preserving of fish and fish products 15.5% 8.4% 9.1% 21.3% 28.4%

Wearing apparel, except fur apparel 13.7%

Total 53.0% 54.6% 53.9% 78.3% 55.4% 51.8% 52.8%

* - Un-shaded areas represent the top sectors who cumulatively sum to >=50% of the pollutant load.



8

Table 6.41
Sector contribution to water pollutants for selected provinces in SEFR *

Sector BOD TSS Metals Chemicals

Ho Chi Minh city Basic chemicals, except fertilizers and nitrogen compounds 13.4% 18.5%

Basic iron and steel 26.6% 9.6%

Casting of iron and steel 6.8%
Corrugated paper and paperboard, containers of paper and paperboard 22.8% 13.8% 11.4%

Dairy products 28.1%

Fertilizers and nitrogen compounds 11.7% 16.5%

Footwear 8.3%
Forging, pressing, stamping and roll-forming of metal; powder metallurgy 5.6%

Plastics products 15.7% 15.0%

Total 50.8% 52.8% 58.7% 61.4%

* - Un-shaded areas represent the top sectors who cumulatively sum to >=50% of the pollutant load.
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Table 6.42
Sector contribution to land pollutants for selected provinces in EFRs *

Sector Metals Chemicals

Ha Noi Basic chemicals, except fertilizers and nitrogen compounds 10.9%
Basic iron and steel 15.1%

Casting of non-ferrous metals 15.7%

Fertilizers and nitrogen compounds 8.8%

Other chemical products n.e.c. 6.2% 21.4%
Plastics products 4.5% 14.4%

Structural non-refractory clay and ceramic products 5.9%

Treatment and coating of metals; general mechanical engineering 4.4%
Total 51.7% 55.6%

Hai Phong Basic chemicals, except fertilizers and nitrogen compounds 38.5%

Basic iron and steel 13.2%

Casting of iron and steel 24.0% 8.4%

Casting of non-ferrous metals 23.0%
Footwear 11.0%
Total 60.2% 57.8%

Da Nang Basic chemicals, except fertilizers and nitrogen compounds 15.4%

Basic iron and steel 39.6%
Fertilizers and nitrogen compounds 6.8% 21.4%

Games and toys 10.4%

Processing and preserving of fish and fish products 19.3%
Total 56.9% 56.0%

Binh Duong Basic iron and steel 13.4% 4.0%

Basic precious and non-ferrous metals 8.0%

Footwear 13.1% 12.5%

Forging, pressing, stamping and roll-forming of metal; powder metallurgy 7.7%
Furniture 7.1%

Non-structural non-refractory ceramic ware 2.9%

Other chemical products n.e.c. 5.2%

Plastics products 15.9%
Treatment and coating of metals; general mechanical engineering 12.3% 2.9%
Total 54.5% 50.6%

Dong Nai Basic chemicals, except fertilizers and nitrogen compounds 7.5%

Casting of non-ferrous metals 9.0%
Fertilizers and nitrogen compounds 6.3%

Footwear 19.2% 15.2%

Forging, pressing, stamping and roll-forming of metal; powder metallurgy 18.4%

Other rubber products 4.9%
Plastics products 9.1%

Structural non-refractory clay and ceramic products 6.9%

Tanning and dressing of leather 5.3%

Vegetable and animal oils and fats 5.9%
Total 53.5% 54.2%

Ho Chi Minh city Basic chemicals, except fertilizers and nitrogen compounds 12.9%

Basic iron and steel 14.3%

Fertilizers and nitrogen compounds 5.3% 12.9%
Footwear 12.2% 8.0%

Forging, pressing, stamping and roll-forming of metal; powder metallurgy 7.4%

Plastics products 7.5% 18.0%

Wearing apparel, except fur apparel 6.6%
Total 53.2% 51.7%

* - Un-shaded areas represent the top sectors who cumulatively sum to >=50% of the pollutant load.



10

Table 6.43
Provinces and sectors with largest share of release of air pollutants

SO2 NO2 VOC PM10 TSP CHEM MET
Province

Ho Chi Minh City 13.3 15.0 25.7 9.9 12.3 30.4 22.4
Thai Nguyen 6.4 6.4 4.2 14.1
Hai Duong 6.2 5.2 8.0 5.1
Ha Noi 5.0 9.3 9.6
Binh Duong 9.6 12.2
Dong Nai 10.4

Industrial sectors
Cement, lime and plaster 55.0 43.5 74.8 44.1
Processing fish and fish products 17.3 25.8
Footwear 21.9
Plastic products 13.2
Basic iron and steel 18.7

National level results
(% contribution of each province or sector to national total releases)

SO2 NO2 VOC PM10 TSP CHEM MET
Province

Hai Duong 31.5 23.7 39.6 27.6
Hai Phong 26.0 19.8 20.6 26.5 22.2 27.8 32.4
Ha Noi 14.1 23.1 46.7 44.7 36.2

Industrial sectors
Cement, lime and plaster 65.2 46.9 86.6 56.0
Motorcycles 19.7
Plastic products 11.6 14.3
Clay and ceramic products 17.6
Footwear 19.6
Basic iron and steel 15.9
Casting of non-ferrous metals 13.8
Casting of iron and steel 10.2

Northern Economic Focal Region
(% contribution of each province or sector to NEFR total releases)

SO2 NO2 VOC PM10 TSP CHEM MET
Province

Thua Thien Hue 37.5 32.9 46.5 29.4
Da Nang 26.9 25.4 33.7 23.5 26.5 38.3 53.7
Binh Dinh 36.9 38.7

Industrial sectors
Cement, lime and plaster 51.9 40.1 69.4 37.6
Fish and fish products 22.2 24.3 34.0
Clay and ceramic products 19.5 26.0
Furniture 28.4
Basic iron and steel 27.2

Central Economic Focal Region
(% contribution of each province or sector to CEFR total releases)

* - Un-shaded areas represent the top provinces or sectors who cumulatively sum to >=50% of the 
pollutant load.
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Table 6.43 (continued)

SO2 NO2 VOC PM10 TSP CHEM MET
Province

HCMC 61.1 55.5 53.3 68.5 53.6 53.1 54.3
Dong Nai 16.8 16.8 18.2 16.8
Binh Duong 16.6 19.9 21.3 21.4

Industrial sectors
Cement, lime and plaster 20.6 13.1 42.1 15.7
Fish and fish products 17.0 26.2 27.4
Plastic products 15.2 15.8 15.9
Clay and ceramic products 12.4
Footwear 15.7 30.1 21.0

Southern Economic Focal Region
(% contribution of each province or sector to SEFR total releases)

* - Un-shaded areas represent the top provinces or sectors who cumulatively sum to >=50% of the 
pollutant load.
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Table 6.44
Provinces and sectors with largest share of release of water pollutants

CHEM MET BOD TSS
Province

HCMC 24.3 24.7 26.0 20.0
Thai Nguyen 23.5 14.7

Industrial sectors
Fertilizer and nitrogen compound 23.5 17.0
Basic iron and steel 14.4 32.3
Corrugated paper and paperboard 18.9
Pulp, paper and paperboard 14.8

(% contribution of each province or sector to national total releases)
National level results

CHEM MET BOD TSS
Province

Ha Noi 47.3 43.9 41.2 35.4
Hai Phong 25.3 29.7 22.1 32.9

Industrial sectors
Basic chemicals 27.6 17.6
Basic iron and steel 13.6 29.6
Corrugated paper and paperboard 25.0
Pulp, paper and paperboard 16.8

Northern Economic Focal Region
(% contribution of each province or sector to NEFR total releases)

CHEM MET BOD TSS
Province

Da Nang 41.7 48.8 28.8 54.4
Binh Dinh 21.3 21.5 30.2

Industrial sectors
Fertilizer and nitrogen compound 26.1 21.7
Corrugated paper and paperboard 17.9 13.6 31.8 17.0
Basic iron and steel 18.0 33.4

Central Economic Focal Region
(% contribution of each province or sector to CEFR total releases)

* - Un-shaded areas represent the top provinces or sectors who cumulatively sum to >=50% of the 
pollutant load.
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Table 6.44 (continued)

CHEM MET BOD TSS
Province

HCMC 59.1 56.8 54 54.9
Binh Duong 24 23.8

Industrial sectors
Fertilizer and nitrogen compound 16.4 11.2
Basic chemicals 13.3
Plastics 12.7 12.8
Corrugated paper and paperboard 12.7 23.1 14.3
Footwear 9.8
Dairy products 18.6
Basic iron and steel 22.8

Southern Economic Focal Region
(% contribution of each province or sector to SEFR total releases)

* - Un-shaded areas represent the top provinces or sectors who cumulatively sum to >=50% of the 
pollutant load.
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Table 6.45
Provinces and sectors with largest share of release of land pollutants

CHEM MET
Province

HCMC 25.3 20.1
Thai Nguyen 15.7

Industrial sectors
Fertilizer and nitrogen compound 19.1
Basic iron and steel 17.4
Casting of non-ferrous metals 14.8

National level results
(% contribution of each province or sector)

CHEM MET
Province

Ha Noi 46.9 37.8
Hai Phong 27.8 31.1

Industrial sectors
Basic chemicals 21.3
Casting of non-ferrous metals 19.1
Basic iron and steel 15.3

Northern EFR
(% contribution of each province or sector)

CHEM MET
Province

Da Nang 42.6 51.7
Binh Dinh 24.8

Industrial sectors
Fertilizer and nitrogen compound 23.0
Fish and fish products 20.0
Basic iron and steel 24.1

Central EFR
(% contribution of each province or sector)

* - Un-shaded areas represent the top provinces or sectors who 
cumulatively sum to >=50% of the pollutant load.
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Table 6.45 (continued)

CHEM MET
Province

HCMC 57.2 52.5
Industrial sectors

Plastics 14.7
Fertilizer and nitrogen compound 12.4
Footwear 13.3
Basic iron and steel 11.7

Southern EFR
(% contribution of each province or sector)

* - Un-shaded areas represent the top provinces or sectors who 
cumulatively sum to >=50% of the pollutant load.
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Annex 6.2

Air Pollutants: 
Northern Economic Focal Region
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Figure 1: Air pollution load in NEFR: SO2

Figure 2: Air pollution load in NEFR: NO2
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Figure 3: Air pollution load in NEFR: VOC

Figure 4: Air pollution load in NEFR: PM-10
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Figure 5: Air pollution load in NEFR: TSP

Figure 6: Air pollution load in NEFR: Chemicals
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Figure 7: Air pollution load in NEFR: Metals

Figure 8: Air pollution load in the NEFR: SO2
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Figure 9: Air pollution load in the NEFR: NO2

Figure 10: Air pollution load in the NEFR: VOC
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Figure 11: Air pollution load in the NEFR: PM-10

Figure 12: Air pollution load in the NEFR: TSP
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Figure 13: Air pollution load in the NEFR: Chemicals

Figure 14: Air pollution load in the NEFR: Metals
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Figure 1: Air pollution load in the CEFR: SO2

Figure 2: Air pollution load in the CEFR: NO2
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Figure 3: Air pollution load in the CEFR: VOC

Figure 4; Air pollution load in the CEFR: PM-10
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Figure 5: Air pollution load in the CEFR: TSP

Figure 6: Air pollution load in the CEFR: Chemicals
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Figure 7: Air pollution load in the CEFR: Metals

Figure 8: Air pollution load in the CEFR: SO2
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Figure 9: Air pollution load in the CEFR: NO2

Figure 10: Air pollution load in the CEFR: VOC
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Figure 11: Air pollution load in the CEFR: PM-10

Figure 12; Air pollution load in the CEFR: TSP
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Figure 13: Air pollution load in the CEFR: Chemicals

Figure 14: Air pollution load in the CEFR: Metals
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Figure 1: Air pollution load in the SEFR: SO2

Figure 2: Air pollution load in the SEFR: NO2
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Figure 3: Air pollution load in the SEFR: VOC

Figure 4: Air pollution load in the SEFR: PM-10
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Figure 5: Air pollution load in the SEFR: TSP

Figure 6: Air pollution load in the SEFR: Chemicals

0.3

1.6

3.3

10.9

13.5

16.8

53.6

0 20 40 60

Binh Phuoc

Tay Ninh

Long An

Ba Ria Vung Tau

Binh Duong

Dong Nai

Ho Chi Minh city

Source: ICEM estimates, 2006

Percentage contribution of each province to SEFR total releases

0.1

1.0

2.6

3.6

18.2

21.3

53.1

0 10 20 30 40 50

Binh Phuoc

Tay Ninh

Long An

Ba Ria Vung Tau

Dong Nai

Binh Duong

Ho Chi Minh city

Source: ICEM estimates, 2006

Percentage contribution of each province to SEFR total releases



5

Figure 7: Air pollution load in the SEFR: Metals

Figure 8: Air pollution load in the SEFR: SO2
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Figure 9: Air pollution load in the SEFR: NO2

Figure 10: Air pollution load in the SEFR: VOC

1.6

1.8

1.9

2.0

2.1

2.3

2.8

3.7

3.9

5.2

5.5

8.4

12.4

13.1

15.2

0 5 10 15

Pulp, paper and paperboard

Production, processing and preserving of meat and meat products

Fertilizers and nitrogen compounds

Vegetable and animal oils and fats

Other manufacturing n.e.c.

Refractory ceramic products

Footwear

Preparation and spinning of textile fibres; weaving of textiles

Veneer sheets; plywood, laminboard, particle board, other panels and boards

Other rubber products

Corrugated paper and paperboard, containers of paper and paperboard

Processing and preserving of fish and fish products

Structural non-refractory clay and ceramic products

Cement, lime and plaster

Plastics products

Source: ICEM estimates, 2006

Percentage contribution of industrial sectors to SEFR total releases

1.5

1.6

1.7

1.8

2.0

2.1

2.1

2.3

2.5

3.2

6.2

7.7

8.7

15.7

15.8

0 5 10 15

Basic chemicals, except fertilizers and nitrogen compounds

Soap and detergents, cleaning and polishing preparations, perfumes and toilet pr

Wearing apparel, except fur apparel

Other products of wood; cork, straw and plaiting materials

Veneer sheets; plywood, laminboard, particle board, other panels and boards

Fertilizers and nitrogen compounds

Vegetable and animal oils and fats

Corrugated paper and paperboard, containers of paper and paperboard

Other manufacturing n.e.c.

Motorcycles

Other rubber products

Furniture

Processing and preserving of fish and fish products

Footwear

Plastics products

Source: ICEM estimates, 2006

Percentage contribution of industrial sectors to SEFR total releases



7

Figure 11: Air pollution load in the SEFR: PM-10

Figure 12: Air pollution load in the SEFR: TSP
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Figure 13: Air pollution load in the SEFR: Chemicals

Figure 14: Air pollution load in the SEFR: Metals
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Annex 6.5

Water Pollution Loads in the EFRs
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Figure 1: Water pollution load in the NEFR: Chemicals

Figure : Water pollution load in the NEFR: Metals
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Figure 3: Water pollution load in the NEFR: BOD

Figure 4: Water pollution load in the NEFR: TSS
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Figure 5: Water pollution load in the NEFR: Chemicals

Figure 6: Water pollution load in the NEFR: Metals
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Figure 7: Water pollution load in the NEFR: BOD

Figure 8: Water pollution load in the NEFR: TSS
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Figure 9: Water pollution load in the CEFR: Chemicals

Figure 10: Water pollution load in the CEFR: Metals
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Figure 11: Water pollution load in the CEFR: BOD

Figure 12: Water pollution load in the CEFR: TSS
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Figure 13: Water pollution load in the CEFR: Chemicals

Figure 14: Water pollution load in the CEFR: Metals
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Figure 15: Water pollution load in the CEFR: BOD

Figure 16: Water pollution load in the CEFR: TSS
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Figure 17: Water pollution load in the SEFR: Chemicals

Figure 18: Water pollution load in the SEFR: Metals
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Figure 19: Water pollution load in the SEFR: BOD

Figure 20: Water pollution load in the SEFR: TSS
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Figure 21: Water pollution load in the SEFR: Chemicals

Figure 22: Water pollution load in the SEFR: Metals
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Figure 23: Water pollution load in the SEFR: BOD

Figure 24: Water pollution load in the SEFR: TSS
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Annex 6.6

Land Pollution Loads in the EFRs
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Figure 1: Pollution to land in NEFR: Chemicals

Figure 2: Pollution to land in NEFR: Metals
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Figure 3: Pollution to land in NEFR: Chemicals

Figure 4: Pollution to land in NEFR: Metals
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Figure 5: Pollution to land in CEFR: Chemicals

Figure 6: Pollution to land in CEFR: Metals
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Figure 7: Pollution to land in CEFR: Chemicals

Figure 8: Pollution to land in CEFR: Metals
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Figure 9: Pollution to land in SEFR: Chemicals

Figure 10: Pollution to land in SEFR: Metals
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Figure 11: Pollution to land in SEFR: Chemicals

Figure 12: Pollution to land in SEFR: Metals
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Map 6.1: Ranking of pollution load for all media per km2
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Map 6.2: Ranking of pollution load for all media per capita
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Map 6.3: Pollution load to air per km2


