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Country Profile - Vietnam
Densely-populated developing country (84 million)

Total area of 330,000 km2 administratively divided into 59 
provinces and 5 municipalities

GDP per capita of US$ 2,800

At a transition stage : centrally-planned economy toward a 
market-oriented economy

GDP growth averaged 6.8% per year from 1997 to 2004; hit 8% 
in 2005, proposed 8.2-8.5% in 2007

Currently implementing structural reforms needed to 
modernize the economy and to produce more competitive, 
export-driven industries

Deep poverty (percent of the population living under $1 per 
day) has declined significantly and is now smaller than that 
of China, India, and the Philippines
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Industrial Development in Vietnam
Asia-Pacific Economic Cooperation (APEC) is the biggest investor of 
Vietnam - more than 65% of her FDI

Among the top 14 foreign investors to Vietnam, 10 are APEC member 
economies with an average capital of over 1 billion US$

Japan is one of the largest investor and the leading source of official 
development assistance (ODA) for Vietnam in 1992-2005: US$11 billion

FDI from Japan - US$4.3 billion in 2004, $5.3 billion in 2005, $7 billion 
until 8/2006.

Propose to join WTO by the end of Year 2006

Countries Number of 
Projects

Capital   
(US$ million)

Taiwan 1230 7165

Republic of Korea 811 4675

Japan 476 5088

Singapore 329 7920

Netherland 52 1790

Major Players  

• Japan International Cooperation   
Agency (JICA), 

• Japan External Trade Organization  
(JETRO)

• Japan Bank for International Cop. (JBIC)
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Location of An Giang Province

An Giang

��������

In
te

g
ra

te
d

 P
o

li
ci

e
s 

fo
r 

F
is

h
-b

a
se

d
 E

co
-i

n
d

u
st

ri
a
l 

C
lu

st
e
r 

in
 V

ie
tn

a
m

Van Ha 5

Profile of An Giang Province

Entry point of Mekong River in Vietnam

Distributaries of Mekong in Vietnam -Tien River and Hau River

Population over 2.1 million in a land area of 3,500 km2

Long Xuyen City on the West bank of the Hau river, area of 
littler over 100 km2 and  population of 267,000 – urban area

Chau Doc Township, area of 100 km2  and population of  
113,000  - rural urban fringe

Fish farming is the major source of livelihood

Tra, Basa (Pangasius) fish (97%)

10 factories processing about 65,000 tons of fish every year

Fish exports to over 30 countries including Japan, EU and US
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Study Area

Population: 2.1 M
Area: 3,500 km2

Population: 267,000zz
Area: 100 km2

Population: 113 000
Area: 100 km2
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Environmental Condition
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Tien river Hau river Canals
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Dry season Rainy Season

Water quality has been the 
main issue 
Even under reasonable flow 
conditions, water pollution is of 
major concern
Potential causes are
–High density of fish cage 

and fish pens causes 
problems

–Use of home made fish-food
–Unscientific feeding 

practices
–Lack of adequate sanitary 

facilities for communities
–Disposal of untreated 

wastewater from industries 0

2

4

6

8

Tien river Hau river Canals
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Fishery Profile of Vietnam
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Other Asia America Europe Japan

Gradual increase in 
fish production from 
2000

Fishery sector alone 
yields the combined 
income of others

US$ 155 
million 

US$ 145 
million 

29%

14%

22%

14%

22%

Major Fish exports to Japan, US, 
Europe and other Asian 
countries

Notably, Japan tops the list of 
fish Vietnamese fish imports
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Source: AG DARD, DS, 2004

Fish pond Fish cage

Pattern of Fish Yield in Feb, 2004
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Fishery Profile of An Giang Province
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Fish pond Fish cage

Increasing density of fish 
feeding
Shift from fish cage to fish 
pond
High fish density per cage
10 fish /m2 is the standard; 
where as 30 fish/m2 is 
practiced in many places

High fish density
Wastewater discharge directly to 
the river
Use of home-made fish feed
Increasing water pollution
Encroachment of surface water

3504 3058
3237

3178

4053

3086

Problems:
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Existing and Master 
Plan of fishery 

aquaculture areas

Source: DOF, 2005

Existing fish Pen
Existing fish Pond
Existing fish cage
Existing shrimp farm 
Breed conservation areas 
Fish Pond breeding areas

Shrimp breeding areas
Planned aquaculture areas 
Breed fish farm
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Fish 
cage Fish  

pens

Fish pond
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Fish hatchery

Fish farms

Fish/Animal 
feed Processing

Fish Processing

Bio-fuelCase Study 
Clusters 
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Existing and Planned IZs and ICs

Existing fishery processing 
industrial clusters

An Phu draft & IC 
Phu Hoa IC
Tan Trung draft cl uster
My Quy IP

IP is managed by Province
Binh Hoa IP
Binh Long IP
Vam Cong IP

Boarder industrial clusters
Khanh Binh IC
Tan Chau IC
Xuan To IC

Suburban, town, city IC. 

IC project
Hoa An IC
My Phu IC
Vinh My IC
Vinh Te IC

Source: An Giang DOI, 2006
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Fish farms
-Open Ponds
-Floating cages in 
the Mekong River

Fish 
processing 
industries

Animal feed 
processing 

industry Fish powder 
processing

Byproduct 
processing

Hatchery

Fish Feed

Rejects
Rejects

Parent fish

Raw Material
- Fish paste
-Wheat flour
-Corn meal
-Vitamin
- Sea fish

Fish Industrial Netflow in An Giang

Export to China

Export 

Urban 
Rural urban fringe areas
Rural

Existing link
Weak link 

Bio-fuel 
from Fish fat

Pig/Shrimp 
farms

Shrimp
pig
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WWTP 
7,250 m3/d

SludgeBiogas
compost 2.26T

Components and material flow analysis

Legends: NT: thousand tons; T: ton; M: mill ion; B: billion; BF: baby fish. WWTP: waste water treatment plant, veg: vegetable 
Agricultural production in AG: 6.7NT soybean; 14.5NT Cassava; 568NT vegetable; 3.14 MT rice (785NT rice straw, 439NT by-
product from rice polishing) (calculated data in 2005)

Fish Based 
Eco-Industry 

Cluster

117MF

5B BF
155MF 

parent fish

167MF

62NT

By-product 
processing

Animal feed 
processing 

(40NT)

Fish dead

Pig farm

17NT

Animal 
medicine

290NT15NT

Man-made 
fish feed

Industrial 
fish feed

Other  field- fish

Fish 
breeding

22.5%
cages

70.9% 
Ponds

6.6%
others

Fish feeding

17NT rice straw

4,5NT Pharmaceutical 
products

199NT

Rice 
polishing

67NT Veg 
23NT Sea fish

1.3M rice

Sea fish 
powder 

7NT

Agricultural 
products

2.2NT Cassava

3.8NT Soy bean

1.5NT

34
NT

Markets
12NT 
Local

55NT
Export615T dried

1.2NT processed

60NT Fillet

6NT others

145
NT Fish 

processing 

25m3 bio diesel

Process
bio-diesel

Process 
Fish fat

22 NT
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Fish Fat to Bio-fuel 

Mixing
Tank Reactor Sedimentation

tank
Extracting 

Tank

Fish 
Fat

Bio-fuel

catalyst water

Glycerol + catalyst

Advantages of bio-fuel
– Reduce COx, NOx, dust emission 40 - 50%
– Low processing cost: 1200 VND/l, 
– Selling Price  8000 VND/l, benefit 2000 – 4000 VND/l
– Creates additional jobs 
– Reduces fat-fish disposal problems
– Recovers resources from waste

1US$ = 16 000 VND
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Strengths
Present Situation 

– Perennial Mekong River flows with copious water throughout the 
year

– Tremendous international markets for Vietnamese fish and fish 
products

– Existing material flow between and within sectors related to 
fisheries

– Presence of community, district and provincial level business 
associations

Ideal Cluster

– Open new markets by increasing competitiveness through reduced 
production costs

– Income enhancement through new products and by-products

– Reduce waste emission and pollution problems

– Reduce pressure on fishery resources  

– Able to apply integrated water resources management
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Weakness
Present Situation 

– Unsustainable fishing practices 

– Generate huge amount of wastewater and sediments discharged 
from fish ponds

– Environmental policies for wastewater treatment are weak, e.g., 
lack of environmental standard for wastewater from fish ponds, 
lack of implementation the rule of save 10% fish aquaculture area 
for waste treatment

– High risk of ground and surface water pollution

– Weak financial setup to invest and encourage the development of 
new industries and supply chains

Ideal Cluster

– Additional markets developed through improved fish product 
range might result in over-fishing and increase pressure on water 
resources
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Opportunities
Present Situation 

– Reduce pressure on natural fishery resources by reduce the 
amount of baby and mature fish catch. 

– Produce high quality products and protect consumers’ health.

Ideal Cluster

– Increase efficiency of water use, centralized waste treatment 
systems and administrative and information systems

– Reduce waste emission to out side due to the close system as 
well as requirements of transportation

– Reduce the energy consumption by producing bio-fuel from fish 
fat and by increasing indirectly gas production from pig farms, 
located in or out side FEIC, by reuse rice straw for cooking man-
made fish feeds

– Contribute significantly into environmental protection activities in 
local areas
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Potentials
Present Situation

– Sustainable fisheries productions meeting requirements of 
international markets

– Enhance development of local economy and  stimulate the 
integration process into local, region and international economics.

Ideal Cluster

– Bring higher incomes efficiency by increasing fish products, 
product quality, product branch name, save energy, 

– Reduce cost of waste treatment, 

– Foreign exchange savings for government, e.g., save 
US$ 14million/year of subsidies for importing 1000 000 m3 of diesel

– Increase incomes from by-product processing (livestock feeds and 
glyceryl, etc).
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SWOP – Findings 
• Availability of adequate fresh  water 

sources for fish cultivation
• Large number of SMEs of fish farms 

and processing with long experience
• Existing international markets
• Presence of active business 

associations and voluntary fish 
association

• Highly associate with strategy and 
development policies

• Create additional jobs in new industries 
in the fish supply chain

• Reduce fossil fuel consumption through 
use of bio-fuel derived from fish fat

• Reduce processing cost by exploiting 
the value wastes

• Extend FICS to shrimp and pig

• Lack of policies adequately covering all 
issues of the Fishery sector

• Poor financial conditions to invest in 
new businesses

• Highly unsustainable fishing and waste 
disposal methods

• Lack of understanding and experience 
on EICs and specialist

• Decentralize and establish small & 
medium bio-fuel conversion systems

• Provide wide range of fish products and 
increase the market share

• Income and livelihood enhancement, 
improved living conditions 

• Provide interlinks between different 
sectors and aggregation

OpportunitiesStrengths

Weaknesses Potentials
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Industrial Policy

Centralized Industrial Zones (IZ)
Areas without inhabitants

Clearly demarcated boundaries to 
provide services supporting the  
production 

Mainly for the manufacturing sector

Trade–Village Industrial Cluster 
(TVIC)
Groups of residents living in 
village have non-agricultural jobs 
and produce and trade 
independently

Smaller production scale and 
poorer conditions of infrastructure 
and environment

Further divided into 5 groups
Textiles, worm-silk, leather
Food processing and 
pharmaceutical
Waste recycling
Handicrafts
Construction materials

Small and Medium Industrial 
Clusters (SMIC)
Established in towns and rural 
areas 

Production enterprises in suitable  
models to stimulate development 
of private economic, small and 
medium enterprises, and rural 
industries

Three major categories of industries. 

Industrial Policies address issues and concerns for these categories
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E
nv

iro
nm

en
ta

l 
in

st
itu

tio
ns

DONRE DOST

Environmental 
Technology 

Research Center 

Department of quality-
measurement-standard

Center of 
computer, science 

and technology 

Center of science 
and technology 

application

Center of clean water & 
sanitary environment 

Sub Dep of 
forest 

management 

Sub Dep of 
veterinary 

Sub Dep of 
irrigation

DARD

University, 
College 

Economic
Institutions

District PCDOFiDOC

Sub Dep of fishery 
resources protections

Project management 
Board 

Fish-breed research 
& production center fish incentive Center

Processing enterprises enterprises of exploitation 
& Aquaculture 

DOPIDOF CITCP 

AG Province People’s Committees 

industry incentive center 
and investigation promotion 

consultant

DOI DOT

Fish – based 
industrial 

cluster

Communities

VCCI 

AGCo–operative union

AFA

Women Association

Youth Union

DOLWS VASEP

Labor Union

Industrial Investors Infrastructure Investors

Social Institutions

APPU

Environmental Institutions

Vietnamese 
Institutions 

affecting 
formation 
of FEICs

Legends: CITCP: Center of Investigate – Travel - Commercial Promotion, AFA: An Giang Fishery Association; APPU: Agifish Pure Pangasius Union; 
VCCI: Viet Nam Center of Commercial and Industry at Can Tho , VASEP: Viet Nam Association Seafood Exporting and Processing, DOLWS: Dep of 
Labor and Social Soldier

Great administrative 
system but less 
cooperation !!!
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Policies influencing FEIC
Policies on Central Gov. AG Pro. Authority

Economy
Promote Fishery industries

Encourage SME & rural industry 
promotion

Promote investment, production 
and export

Decree No. 59/1999/CT-TT
Decision No.80/2002/Q -TTg
Instruction No.24/2003/CT-TTg

Decision No.94/2006/Q -TTg
Instruction No. 24/2003/CT-TTg
Decision No. 06/2003/CT-TTg
Decree No.134/2004/N -CP
Decision No.132/2000/Q -TTg

Decree No. 26/1999/CT-TT

Decision No.1848/2006/Q -UB
Decision No.669/2004/Q -UB
Decision No.859/2006/Q -UB

Plan No. 43/2005/KH-UBND
Decree No.35/2003/CT-UB
Decree No.28/2005/CT-UB
Decision No.3368/2005/Q -UB

Decision No. 668/2004/Q  - U B

Environment 
Sustainable development

Solid waste 
Water and waste water
Save energy and fuel

Decision No.153/2004/Q -TTg
Decree No. 199/2004/TTg 
Decision No. 67/2003/Q -TTg

Instruction No. 06/2003 &

Decision No. 717/2006/Q -UB
Decree No.34/2004/CT-UB
Decision 2720/2005/QD-UB
Decision No. 1582/1999/Q -UB
Decision 28/2005/CT-TTg

Society
Food safety, Agriculture, 

Husbandry
Vocational training 

Decision No. 07/2005 & 
26/2005Q -BTS
Decision No.143/2004/Q -TTg

Decision No. 83/2005/Q -CT.UB 
Decision No. 3458/2005/Q -UB
Document No.36

Đ

Đ

Đ

Đ
Đ
Đ

Đ

Đ 

Đ

Đ

Đ

Đ

Đ
Đ

Đ
Đ

Đ
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Policies Influencing Fish Industries

Soft-loan for fish producers (interest rate: 0.45%/year)
– Loan up to 70% capital of fish cage with licence.
– 1 ha of fish breeding could loan up 50 million VND
– 1 ha of fish pond could loan 30 million VND, 5 times higher than

limitation level issued by national bank’s regulations
– Licence could be used for loan money

One-stop certification (three days after application and low fee, 
350 VND/ton)
No tax applied for exploiting and using water resources and 
no income – tax
Producers only submit land use tax (600 000 VND/year) and 
certification fee (150 VND/ton)
Issue irrigation bonds to support developing fish/shrimp farms
Set up financial supporting funds for fish processing industries
Contingency fund for risk preservation based on the minimal 
exporting price 2.9 USD/kg fish fillet
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Policies enabling FEICs

Policies encourage establishment and development of 
industrial clusters (2 levels of management IZ/ICs: provincial 
and District levels).
Policies on local development master plan and develop fish 
industries,e.g., set up AG Department of Fishery in July, 2006
Since 2005, applied “One-door stop” in administrative 
systems
Promote to save energy applied 2005 – 2006
Issue policies on Fishery product safety since 2005
Policies on decentralization and encouragement on 
association activities
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Technologies favoring formation of FEICs

Cleaner production for fish processing (focus on water, 
energy, by-products)
Technologies stimulate reuse, re-cycle waste (bio-fuel, 
biogas, compost, dried-fat, alcohol, livestock, food 
additives)
Clean production models for fish feeding (SQF 1000) 
and fish processing (SQF 2000), HACCP
Technology development and transfer, e.g., aquaculture 
models applied for households have little capital, clean 
aquaculture and processing, cleaner production
Shift from fish cage culture to fish pond culture
Engineering for treating wastewater and sludge
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Policy Constraints
Master plan of industrial development was not yet approved

No guidelines or criteria for setting up FEICs need to borrow 
regulations from IZ, EPZ

No specific environmental standards applied for waste water 
and sludge discharged from fish ponds, regulations on water 
resources exploitation 

Lack of mechanisms encourage recycle waste and wastewater

– No quality standard for bio-fuel

– Large enterprises are not yet allowed to produce and 
consume bio-fuel when no standard of bio-fuel quality 
available

Lack of policies integration among 5 sectors in the FEIC.

→→
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Conclusions
High potential to establish industrial networks with material, 
product and by product exchange in the fish farms, processing 
factories, animal feed and bio-fuel sectors
Appreciable level of material exchange efficiencies which could be 
extend to other products such as pig and shrimp 
Government plays important roles to:
– Lead initiatives of FEICs 
– Set up policies trigger development of FEIC
– Enact and integrate policies

Lack of policies encouraging inter-firm eco-networks and waste 
recycle or resource recovery 
Critical factors in forming FEICs in decreasing order of importance:

Policy 
Integration

Inter-firm
Network

Enabling 
Technology

Social 
Capital
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Recommendations
Policy Integration
– Restriction on the development of fish cage culture and fish 

pens proved to be successful in reducing pollution problems

– Similarly, policies insisting the development of inter-firm 
networks material, product and by product exchanges can 
tremendously aid the development of eco-industrial clusters 

Inter-firm networks
– Sizeable inter-firm linkages exist; these linkages need to be 

encouraged by appropriate policy reforms to exploit their full 
strength

Appropriate integration of eco-industrial 
cluster principles in fishery sector related 

policies will enhance the inter-firm networks
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Eco-industrial Cluster Development 
in Vietnam

Nguyen Thi Van Ha and Nguyen Phuoc Dan

Ho Chi Minh City University of Technology
Faculty of Environmental Management

ntvha2003@yahoo.com

Integrated Policies for Fish-based 
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Country Profile - Vietnam
Densely-populated developing country (84 million)

Total area of 330,000 km2 administratively divided into 59 
provinces and 5 municipalities

GDP per capita of US$ 2,800

At a transition stage : centrally-planned economy toward a 
market-oriented economy

GDP growth averaged 6.8% per year from 1997 to 2004; hit 8% 
in 2005, proposed 8.2-8.5% in 2007

Currently implementing structural reforms needed to 
modernize the economy and to produce more competitive, 
export-driven industries

Deep poverty (percent of the population living under $1 per 
day) has declined significantly and is now smaller than that 
of China, India, and the Philippines
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Industrial Development in Vietnam
Asia-Pacific Economic Cooperation (APEC) is the biggest investor of 
Vietnam - more than 65% of her FDI

Among the top 14 foreign investors to Vietnam, 10 are APEC member 
economies with an average capital of over 1 billion US$

Japan is one of the largest investor and the leading source of official 
development assistance (ODA) for Vietnam in 1992-2005: US$11 billion

FDI from Japan - US$4.3 billion in 2004, $5.3 billion in 2005, $7 billion 
until 8/2006.

Propose to join WTO by the end of Year 2006

Countries Number of 
Projects

Capital   
(US$ million)

Taiwan 1230 7165

Republic of Korea 811 4675

Japan 476 5088

Singapore 329 7920

Netherland 52 1790

Major Players  

• Japan International Cooperation   
Agency (JICA), 

• Japan External Trade Organization  
(JETRO)

• Japan Bank for International Cop. (JBIC)
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Location of An Giang Province

An Giang
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Profile of An Giang Province

Entry point of Mekong River in Vietnam

Distributaries of Mekong in Vietnam -Tien River and Hau River

Population over 2.1 million in a land area of 3,500 km2

Long Xuyen City on the West bank of the Hau river, area of 
littler over 100 km2 and  population of 267,000 – urban area

Chau Doc Township, area of 100 km2  and population of  
113,000  - rural urban fringe

Fish farming is the major source of livelihood

Tra, Basa (Pangasius) fish (97%)

10 factories processing about 65,000 tons of fish every year

Fish exports to over 30 countries including Japan, EU and US
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Study Area

Population: 2.1 M
Area: 3,500 km2

Population: 267,000zz
Area: 100 km2

Population: 113 000
Area: 100 km2
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Environmental Condition
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Water quality has been the 
main issue 
Even under reasonable flow 
conditions, water pollution is of 
major concern
Potential causes are
–High density of fish cage 

and fish pens causes 
problems

–Use of home made fish-food
–Unscientific feeding 

practices
–Lack of adequate sanitary 

facilities for communities
–Disposal of untreated 

wastewater from industries 0
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Fishery Profile of Vietnam
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Gradual increase in 
fish production from 
2000

Fishery sector alone 
yields the combined 
income of others

US$ 155 
million 

US$ 145 
million 

29%

14%

22%

14%

22%

Major Fish exports to Japan, US, 
Europe and other Asian 
countries

Notably, Japan tops the list of 
fish Vietnamese fish imports
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Increasing density of fish 
feeding
Shift from fish cage to fish 
pond
High fish density per cage
10 fish /m2 is the standard; 
where as 30 fish/m2 is 
practiced in many places

High fish density
Wastewater discharge directly to 
the river
Use of home-made fish feed
Increasing water pollution
Encroachment of surface water

3504 3058
3237

3178

4053

3086

Problems:
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Fish 
cage Fish  

pens

Fish pond
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Existing and Master 
Plan of fishery 

aquaculture areas

Source: DOF, 2005

Existing fish Pen
Existing fish Pond
Existing fish cage
Existing shrimp farm 
Breed conservation areas 
Fish Pond breeding areas

Shrimp breeding areas
Planned aquaculture areas 
Breed fish farm
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Existing and Planned IZs and ICs

Existing fishery processing 
industrial clusters

An Phu draft & IC 
Phu Hoa IC
Tan Trung draft cl uster
My Quy IP

IP is managed by Province
Binh Hoa IP
Binh Long IP
Vam Cong IP

Boarder industrial clusters
Khanh Binh IC
Tan Chau IC
Xuan To IC

Suburban, town, city IC. 

IC project
Hoa An IC
My Phu IC
Vinh My IC
Vinh Te IC

Source: An Giang DOI, 2006

9

2

���������

In
te

g
ra

te
d

 P
o

li
ci

e
s 

fo
r 

F
is

h
-b

a
se

d
 E

co
-i

n
d

u
st

ri
a
l 

C
lu

st
e
r 

in
 V

ie
tn

a
m

Van Ha 13

Fish hatchery

Fish farms

Fish/Animal 
feed Processing

Fish Processing

Bio-fuelCase Study 
Clusters 
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WWTP 
7,250 m3/d

SludgeBiogas
compost 2.26T

Components and material flow analysis

Legends: NT: thousand tons; T: ton; M: mill ion; B: billion; BF: baby fish. WWTP: waste water treatment plant, veg: vegetable 
Agricultural production in AG: 6.7NT soybean; 14.5NT Cassava; 568NT vegetable; 3.14 MT rice (785NT rice straw, 439NT by-
product from rice polishing) (calculated data in 2005)

Fish Based 
Eco-Industry 

Cluster

117MF

5B BF
155MF 

parent fish

167MF

62NT

By-product 
processing

Animal feed 
processing 

(40NT)

Fish dead

Pig farm

17NT

Animal 
medicine

290NT15NT

Man-made 
fish feed

Industrial 
fish feed

Other  field- fish

Fish 
breeding

22.5%
cages

70.9% 
Ponds

6.6%
others

Fish feeding

17NT rice straw

4,5NT Pharmaceutical 
products

199NT

Rice 
polishing

67NT Veg 
23NT Sea fish

1.3M rice

Sea fish 
powder 

7NT

Agricultural 
products

2.2NT Cassava

3.8NT Soy bean

1.5NT

34
NT

Markets
12NT 
Local

55NT
Export615T dried

1.2NT processed

60NT Fillet

6NT others

145
NT Fish 

processing 

25m3 bio diesel

Process
bio-diesel

Process 
Fish fat

22 NT
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Fish farms
-Open Ponds
-Floating cages in 
the Mekong River

Fish 
processing 
industries

Animal feed 
processing 

industry Fish powder 
processing

Byproduct 
processing

Hatchery

Fish Feed

Rejects
Rejects

Parent fish

Raw Material
- Fish paste
-Wheat flour
-Corn meal
-Vitamin
- Sea fish

Fish Industrial Netflow in An Giang

Export to China

Export 

Urban 
Rural urban fringe areas
Rural

Existing link
Weak link 

Bio-fuel 
from Fish fat

Pig/Shrimp 
farms

Shrimp
pig
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Strengths
Present Situation 

– Perennial Mekong River flows with copious water throughout the 
year

– Tremendous international markets for Vietnamese fish and fish 
products

– Existing material flow between and within sectors related to 
fisheries

– Presence of community, district and provincial level business 
associations

Ideal Cluster

– Open new markets by increasing competitiveness through reduced 
production costs

– Income enhancement through new products and by-products

– Reduce waste emission and pollution problems

– Reduce pressure on fishery resources  

– Able to apply integrated water resources management
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Fish Fat to Bio-fuel 

Mixing
Tank Reactor Sedimentation

tank
Extracting 

Tank

Fish 
Fat

Bio-fuel

catalyst water

Glycerol + catalyst

Advantages of bio-fuel
– Reduce COx, NOx, dust emission 40 - 50%
– Low processing cost: 1200 VND/l, 
– Selling Price  8000 VND/l, benefit 2000 – 4000 VND/l
– Creates additional jobs 
– Reduces fat-fish disposal problems
– Recovers resources from waste

1US$ = 16 000 VND
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Weakness
Present Situation 

– Unsustainable fishing practices 

– Generate huge amount of wastewater and sediments discharged 
from fish ponds

– Environmental policies for wastewater treatment are weak, e.g., 
lack of environmental standard for wastewater from fish ponds, 
lack of implementation the rule of save 10% fish aquaculture area 
for waste treatment

– High risk of ground and surface water pollution

– Weak financial setup to invest and encourage the development of 
new industries and supply chains

Ideal Cluster

– Additional markets developed through improved fish product 
range might result in over-fishing and increase pressure on water 
resources
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Opportunities
Present Situation 

– Reduce pressure on natural fishery resources by reduce the 
amount of baby and mature fish catch. 

– Produce high quality products and protect consumers’ health.

Ideal Cluster

– Increase efficiency of water use, centralized waste treatment 
systems and administrative and information systems

– Reduce waste emission to out side due to the close system as 
well as requirements of transportation

– Reduce the energy consumption by producing bio-fuel from fish 
fat and by increasing indirectly gas production from pig farms, 
located in or out side FEIC, by reuse rice straw for cooking man-
made fish feeds

– Contribute significantly into environmental protection activities in 
local areas
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SWOP – Findings 
• Availability of adequate fresh  water 

sources for fish cultivation
• Large number of SMEs of fish farms 

and processing with long experience
• Existing international markets
• Presence of active business 

associations and voluntary fish 
association

• Highly associate with strategy and 
development policies

• Create additional jobs in new industries 
in the fish supply chain

• Reduce fossil fuel consumption through 
use of bio-fuel derived from fish fat

• Reduce processing cost by exploiting 
the value wastes

• Extend FICS to shrimp and pig

• Lack of policies adequately covering all 
issues of the Fishery sector

• Poor financial conditions to invest in 
new businesses

• Highly unsustainable fishing and waste 
disposal methods

• Lack of understanding and experience 
on EICs and specialist

• Decentralize and establish small & 
medium bio-fuel conversion systems

• Provide wide range of fish products and 
increase the market share

• Income and livelihood enhancement, 
improved living conditions 

• Provide interlinks between different 
sectors and aggregation

OpportunitiesStrengths

Weaknesses Potentials
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Potentials
Present Situation

– Sustainable fisheries productions meeting requirements of 
international markets

– Enhance development of local economy and  stimulate the 
integration process into local, region and international economics.

Ideal Cluster

– Bring higher incomes efficiency by increasing fish products, 
product quality, product branch name, save energy, 

– Reduce cost of waste treatment, 

– Foreign exchange savings for government, e.g., save 
US$ 14million/year of subsidies for importing 1000 000 m3 of diesel

– Increase incomes from by-product processing (livestock feeds and 
glyceryl, etc).

���������



��

������������	�
�����
�������
��������������	
����
���
����

��������	
��
�����	
��	���
�����
������������	
��
��
�	�	����	��
��
����

In
te

g
ra

te
d

 P
o

li
ci

e
s 

fo
r 

F
is

h
-b

a
se

d
 E

co
-i

n
d

u
st

ri
a
l 

C
lu

st
e
r 

in
 V

ie
tn

a
m

Van Ha 24

E
nv

iro
nm

en
ta

l 
in

st
itu

tio
ns

DONRE DOST

Environmental 
Technology 

Research Center 

Department of quality-
measurement-standard

Center of 
computer, science 

and technology 

Center of science 
and technology 

application

Center of clean water & 
sanitary environment 

Sub Dep of 
forest 

management 

Sub Dep of 
veterinary 

Sub Dep of 
irrigation

DARD

University, 
College 

Economic
Institutions

District PCDOFiDOC

Sub Dep of fishery 
resources protections

Project management 
Board 

Fish-breed research 
& production center fish incentive Center

Processing enterprises enterprises of exploitation 
& Aquaculture 

DOPIDOF CITCP 

AG Province People’s Committees 

industry incentive center 
and investigation promotion 

consultant

DOI DOT

Fish – based 
industrial 

cluster

Communities

VCCI 

AGCo–operative union

AFA

Women Association

Youth Union

DOLWS VASEP

Labor Union

Industrial Investors Infrastructure Investors

Social Institutions

APPU

Environmental Institutions

Vietnamese 
Institutions 

affecting 
formation 
of FEICs

Legends: CITCP: Center of Investigate – Travel - Commercial Promotion, AFA: An Giang Fishery Association; APPU: Agifish Pure Pangasius Union; 
VCCI: Viet Nam Center of Commercial and Industry at Can Tho , VASEP: Viet Nam Association Seafood Exporting and Processing, DOLWS: Dep of 
Labor and Social Soldier

Great administrative 
system but less 
cooperation !!!
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Industrial Policy

Centralized Industrial Zones (IZ)
Areas without inhabitants

Clearly demarcated boundaries to 
provide services supporting the  
production 

Mainly for the manufacturing sector

Trade–Village Industrial Cluster 
(TVIC)
Groups of residents living in 
village have non-agricultural jobs 
and produce and trade 
independently

Smaller production scale and 
poorer conditions of infrastructure 
and environment

Further divided into 5 groups
Textiles, worm-silk, leather
Food processing and 
pharmaceutical
Waste recycling
Handicrafts
Construction materials

Small and Medium Industrial 
Clusters (SMIC)
Established in towns and rural 
areas 

Production enterprises in suitable  
models to stimulate development 
of private economic, small and 
medium enterprises, and rural 
industries

Three major categories of industries. 

Industrial Policies address issues and concerns for these categories
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Policies Influencing Fish Industries

Soft-loan for fish producers (interest rate: 0.45%/year)
– Loan up to 70% capital of fish cage with licence.
– 1 ha of fish breeding could loan up 50 million VND
– 1 ha of fish pond could loan 30 million VND, 5 times higher than

limitation level issued by national bank’s regulations
– Licence could be used for loan money

One-stop certification (three days after application and low fee, 
350 VND/ton)
No tax applied for exploiting and using water resources and 
no income – tax
Producers only submit land use tax (600 000 VND/year) and 
certification fee (150 VND/ton)
Issue irrigation bonds to support developing fish/shrimp farms
Set up financial supporting funds for fish processing industries
Contingency fund for risk preservation based on the minimal 
exporting price 2.9 USD/kg fish fillet
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Policies influencing FEIC
Policies on Central Gov. AG Pro. Authority

Economy
Promote Fishery industries

Encourage SME & rural industry 
promotion

Promote investment, production 
and export

Decree No. 59/1999/CT-TT
Decision No.80/2002/Q -TTg
Instruction No.24/2003/CT-TTg

Decision No.94/2006/Q -TTg
Instruction No. 24/2003/CT-TTg
Decision No. 06/2003/CT-TTg
Decree No.134/2004/N -CP
Decision No.132/2000/Q -TTg

Decree No. 26/1999/CT-TT

Decision No.1848/2006/Q -UB
Decision No.669/2004/Q -UB
Decision No.859/2006/Q -UB

Plan No. 43/2005/KH-UBND
Decree No.35/2003/CT-UB
Decree No.28/2005/CT-UB
Decision No.3368/2005/Q -UB

Decision No. 668/2004/Q  - U B

Environment 
Sustainable development

Solid waste 
Water and waste water
Save energy and fuel

Decision No.153/2004/Q -TTg
Decree No. 199/2004/TTg 
Decision No. 67/2003/Q -TTg

Instruction No. 06/2003 &

Decision No. 717/2006/Q -UB
Decree No.34/2004/CT-UB
Decision 2720/2005/QD-UB
Decision No. 1582/1999/Q -UB
Decision 28/2005/CT-TTg

Society
Food safety, Agriculture, 

Husbandry
Vocational training 

Decision No. 07/2005 & 
26/2005Q -BTS
Decision No.143/2004/Q -TTg

Decision No. 83/2005/Q -CT.UB 
Decision No. 3458/2005/Q -UB
Document No.36

Đ

Đ

Đ

Đ
Đ
Đ

Đ

Đ 

Đ

Đ

Đ

Đ

Đ
Đ

Đ
Đ

Đ
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Technologies favoring formation of FEICs

Cleaner production for fish processing (focus on water, 
energy, by-products)
Technologies stimulate reuse, re-cycle waste (bio-fuel, 
biogas, compost, dried-fat, alcohol, livestock, food 
additives)
Clean production models for fish feeding (SQF 1000) 
and fish processing (SQF 2000), HACCP
Technology development and transfer, e.g., aquaculture 
models applied for households have little capital, clean 
aquaculture and processing, cleaner production
Shift from fish cage culture to fish pond culture
Engineering for treating wastewater and sludge
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Policies enabling FEICs

Policies encourage establishment and development of 
industrial clusters (2 levels of management IZ/ICs: provincial 
and District levels).
Policies on local development master plan and develop fish 
industries,e.g., set up AG Department of Fishery in July, 2006
Since 2005, applied “One-door stop” in administrative 
systems
Promote to save energy applied 2005 – 2006
Issue policies on Fishery product safety since 2005
Policies on decentralization and encouragement on 
association activities
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Conclusions
High potential to establish industrial networks with material, 
product and by product exchange in the fish farms, processing 
factories, animal feed and bio-fuel sectors
Appreciable level of material exchange efficiencies which could be 
extend to other products such as pig and shrimp 
Government plays important roles to:
– Lead initiatives of FEICs 
– Set up policies trigger development of FEIC
– Enact and integrate policies

Lack of policies encouraging inter-firm eco-networks and waste 
recycle or resource recovery 
Critical factors in forming FEICs in decreasing order of importance:

Policy 
Integration

Inter-firm
Network

Enabling 
Technology

Social 
Capital
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Policy Constraints
Master plan of industrial development was not yet approved

No guidelines or criteria for setting up FEICs need to borrow 
regulations from IZ, EPZ

No specific environmental standards applied for waste water 
and sludge discharged from fish ponds, regulations on water 
resources exploitation 

Lack of mechanisms encourage recycle waste and wastewater

– No quality standard for bio-fuel

– Large enterprises are not yet allowed to produce and 
consume bio-fuel when no standard of bio-fuel quality 
available

Lack of policies integration among 5 sectors in the FEIC.

→→
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Recommendations
Policy Integration
– Restriction on the development of fish cage culture and fish 

pens proved to be successful in reducing pollution problems

– Similarly, policies insisting the development of inter-firm 
networks material, product and by product exchanges can 
tremendously aid the development of eco-industrial clusters 

Inter-firm networks
– Sizeable inter-firm linkages exist; these linkages need to be 

encouraged by appropriate policy reforms to exploit their full 
strength

Appropriate integration of eco-industrial 
cluster principles in fishery sector related 

policies will enhance the inter-firm networks
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