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E X E C U T I V E  SUMMARY

a  b  o  V e  : Shrimp fa n n in g  has boomed as an industry in Vietnam, 
but has been poorly-planned and inadequately regulated.
(& E J F  / T h o r n t o n

Shrimp aquaculture is a major com ponent of the Vietnamese 
economy. Foreign earnings from aquaculture are increasing 
annually, and the annual earnings from shrimp alone are estimated 
to be US$500 million.

Expansion of the industry is being encouraged as part of a govern­
ment plan to raise the seafood export target to US$3 billion, and 
the total area of shrimp cultivation to 500,000 ha, by 2005, apian 
which is intended to increase the living standards of Vietnam's rural 
communities.

Much of Vietnam's shrimp aquaculture has been unplanned and 
unregulated small-scale development, and has led to large-scale 
destruction of coastal environments, especially ecologically and 
economically important mangrove forests and other vitally impor­
tant wetland habitats.

Mangroves are amongst the most important and productive 
ecosystems on the planet, supporting a high diversity of marine 
and terrestrial life through food web interactions and acting as 
refuges and nursery grounds for many commercially valuable 
species offish, shellfish and crustaceans. Mangrove ecosystems 
also stabilise coastlines, in many cases promote coastal accretion, 
and provide a natural barrier against storms, cyclones, tidal bores 
and other potentially damaging natural forces.

Though the governm ent has planned to reduce shrimp aquacul­
ture's environmental impacts, and is implementing a 5 million ha 
reforestation program, aquaculture developm ent plans are placing 
intense pressure on coastal areas.

Shrimp aquaculture developm ent appears to have been important 
in poverty reduction and livelihood improvement for some house­
holds. Flowever, for many rural poor, due to the activity's high risk 
nature, it appears also to have led to increased socio-economic 
differentiation through increasing landlessness and land agglomer­
ation, and may thus have increased poverty on an individual level.

Though direct human rights abuses docum ented in other shrimp 
producing countries are not immediately evident in Vietnam, 
resource-use conflicts associated with shrimp aquaculture appear 
to be increasing, and shortages of fresh water, salt w ater intrusion, 
decreasing shrimp yields, low prices of agricultural products and 
pollution of estuarine water bodies are all beginning to threaten 
farmers' income and food security. Potential for conflict, due to 
resource-use disputes and exacerbated by increasingly degraded 
environmental conditions, should be recognised.

Many negative environmental and social impacts of shrimp 
aquaculture are directly related to inadequacies in current methods 
of production. Whilst the Vietnamese government appears aware 
of many of the problems associated with aquaculture development 
and the importance of reducing environmental impacts, financial 
constraints hinder attem pts to rectify these problems.

Short-term solutions include improved production techniques, 
greater education and technology transfer, and improved financial 
strategies to reduce risks to small-scale farmers. In the longer term, 
greater land-use planning is needed, both during shrimp produc­
tion and with respect to uses after the cessation of aquaculture.

The existing aquaculture extension infrastructure, with fishery 
extension centres working in every commune, often in close co­
operation with universities, People's Committees and local 
farmers, provides a potentially good basis for communication and 
information exchange. Additional funds and resources should be 
targeted to these services.

Shrimp aquaculture as currently practised in Vietnam is largely 
unsustainable, and widespread future productivity declines and 
enforced land abandonm ent are predicted. Vietnam's continuing 
developm ent drive relies heavily on shrimp aquaculture. It is 
essential that this industry be conducted in an economically, 
environmentally and socially sustainable manner. Vietnam must 
seek a return to sustainable shrimp aquaculture and identify 
alternative means of local livelihood improvement and export 
revenue generation.

W ithout high-calibre strategic planning, Vietnam's move towards 
unsustainable intensification may have serious consequences in 
terms of increasing social disparity and landlessness, escalating 
resource-use conflicts, over-dependence on the shrimp export 
market, and problems of what to do with shrimp farms abandoned 
following productivity declines. Scrutiny of the future impacts of 
aquaculture will be impeded by the near-total lack of independent 
civil society organisations in Vietnam.
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I N T R O D U C T I O N

Ä t the shrimp villages that I  have visited, these small creatures make only strangers rich, whereas local people have 

earned little. In this manner they will sooner or later become tenants on their own plots o f  land.7

N guyen  Van T uan , V ie tnam ese  jo u rn a lis t1

This re p o r t describes th e  developm ent, c u rren t status 
and fu tu re  targets o f  shrim p aquaculture  in  th e  Social­
ist R epublic O f V ie tnam  (h en ce fo rth  V ietnam ). W e 

h igh ligh t th e  social and env ironm en ta l im p o rtan ce  o f  m an ­
grove and  w etland  h ab ita ts  and  d em o n s tra te  th e  decline in 
such ecosystem s due to  shrim p aquaculture. W e characterise 
th e  econom ics o f  shrim p aquaculture, b o th  nationally  and at 
th e  local level, and  h ig h lig h t th e  in d u s try ’s key  p rob lem s. 
Finally w e describe a range o f  alternatives and solutions, and 
p resen t recom m endations to  the  G overnm ent o f  V ietnam , the 
in te rna tiona l d o n o r com m unity, non-governm en tal organisa­
tions and the governm ents o f  shrim p-im porting  countries.

V ietnam  is a densely popu la ted  South-East Asian country, 
b o rdering  C hina in  the  n o rth  and Laos and C am bodia in the 
w est, w ith  a 3,200 km  coastline stretch ing  from  th e  G u lf o f  
Thailand, east to  th e  South  C hina Sea and n o rth  to  th e  G u lf o f 
Tonkin. V ietnam ’s largely ru ra l population  o f  80 m illion is con­
cen tra ted  a long  th e  coast and  heavily  re lian t on  ag ricu ltu re  
(67% o f  th e  labour force w as in  this sector in  1997)2. In 2000, 
p e r  cap ita  G D P w as ju s t US$1,950 and  37% o f  V ietnam ese 
w ere estim ated  to  be  below  poverty  line in 19982.

2  R I S K Y  B U S I N E S S



In the  years follow ing post-w ar reunification  in  1975, V iet­
n a m ’s reconstruc tion  w as slow  and heavily dependen t u p o n  
socialist allies. However, th e  m ore  recen t chi moi liberalisation 
po licy  has opened  V ietnam  to  g lobal m arkets and  increased 
V ietnam ’s partic ipation  in the w orld  economy.

Popu la tion  pressure, cessation o f  agricu ltu re  in  favour o f 
fishing, and a system  o f  open-access fisheries have resu lted  in 
over-exploitation o f  near-shore resources and dw indling fish­
eries catches’. C onsequently, th e  V ietnam ese governm en t has 
invested in  and encouraged aquaculture to  create em ploym ent 
and  alleviate poverty. In  particu lar, sh rim p  aquacu ltu re  has 
played an im p o rtan t role in  V ietnam ’s econom ic developm ent, 
and the  coun try  is no w  one o f  the  leading exporters o f  farm ed 
shrimp.

H ow ever, globally, th e  sh rim p  aq u acu ltu re  in d u s try  has 
b een  associated w ith  serious negative environm ental and social 
im pacts. E nvironm ental problem s include destruction  o f  m an ­
groves and o th er w etland  habitats, and associated dam age to 
coastal and  m arine ecosystem s, d ispersion o f  chem icals and 
nu trien ts  in to  th e  env ironm ent, po llu tion  and salinisation o f 
soil and  o f  g ro u n d  and  surface w a te r supplies, d ep le tio n  o f 
g ro u n d  w ater, and dep letion  and biological po llu tion  o f  w ild 
fish and shrim p populations. Social im pacts associated w ith  the 
industry  include p ro m o tio n  o f  poverty, landlessness and food 
insecurity, elevation  o f  risks from  floods and  typhoons, and 
im pacts on  h ea lth  and education . In a n u m b er o f  countries, 
th e  in d u s try  has b een  associated  w ith  v io lence  and  serious 
h u m a n  rights abuses; this is n o t evident in  V ietnam , b u t the 
p o ten tia l for conflict, largely based  on  resource use disputes 
and exacerbated by  increasingly degraded  env ironm ental con­
ditions, should  be  recognised.

For V ietnam , it is essential th a t lessons are learn t from  o ther 
coun tries’ experiences, th a t th e  p o ten tia l for negative social 
and env ironm ental im pacts be  reduced, and th a t sustainabil­
ity  w ith in  the industry  is p rom o ted . & h j f  / s h 3 „ 3 h 3 n
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o p p o s i t e  p a g e  sc a b o v e : Shrimp fa n n in g  htls had 
major impacts on Vietnam ’s coastline, and has led to 
widespread destruction o f  mangrove forests and wetlands.
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D E V E L O P M E N T  OF S H R I M P  
AQUACULTURE IN V I E T N A M

Vie tnam 's en try  in to  th e  g lobal shrim p m ark e t lagged b eh in d  th a t o f  
m any  o th er Asian countries1. However, favourable agro-clim atic con­
ditions, (particu larly  in  th e  south), th e  open ing  o f  th e  econom y  fol­

low ing th e  econom ic renovation  process o f  doi moi, expansion o f  th e  global 
shrim p m arket, and th e  spread o f  shrim p disease in  o th er shrim p-producing 
Asian countries all led to  a spectacular m arket en try2.

Shrim p farm ing  continues to  expand rapidly  across V ietnam . P roduction  
increased from  u n d er 200 tonnes in  1976’ to  over 100,000 tonnes in  20004, and 
158,755 tonnes in  2001’, w ith  80% o f  this p ro d u c tio n  in  the  sou th  and  two- 
thirds o f  annual p roduc tion  processed for export5. In  2001, 446,208 ha  o f  land 
w ere officially u n d e r shrim p aquacultu re  p roduction , an increase o f  97% from  
2000°, w ith  an  average yield o f  0.36 to n /h a 5. Today, shrim p culture is one o f  the 
m o s t im p o rtan t activities in  V ietnam  in  te rm s o f  area, p roduction , em ploy­
m en t and foreign exchange’. In 2000, V ietnam  w as the  w orlds fifth largest p ro ­
ducer o f  farm ed  shrim p7.

T he fisheries sector in V ietnam  exported  US$1.76 billion in  2001 , tw ice the 
am o u n t exported  in  1998, m aking  it the  country 's th ird  largest earner o f  export 
incom e, and seafood farm s spread to  cover over one m illion ha, a 74% increase 
from  1998s. Foreign earnings from  aquacultu re  are increasing annually, and the 
annual earnings from  shrim p alone are estim ated  to  be  US$500 m illion9.

H ow ever, th e  go v ern m en t has estim ated  th a t V ie tn am ’s cu rren t m arine  
aquaculture  capacity is only reach ing  h a lf  o f  its p o ten tia l for developm ent10. 
Prim e M inister Phan Van Khai recently called on  the fisheries industry  to  launch 
a n ew  drive to  boost quality, w ith  a v iew  to  reap ing  US$2 billion in  tu rnover in 
2002 , and raised  the seafood export ta rget to  US$3 billion for 2005s. T he M in­
istry  o f  A griculture and R ural D evelopm ent plans to  expand th e  to ta l area o f 
shrim p cultivation to 500,000 ha  by  200511 and increase p ro duc tion  to  300,000 
tonnes’.

D oi moi, which can be translated as 'renovation', is 
commonly used to describe Vietnam's economic 
and social transition since 1986. Three main 
directions of doi moi were  a move from a centrally 
planned command economy to a market economy; 
démocratisation of social relations; and opening up 
of doors to non-socialist countries12.

l e f t :  Traditional 

extensive aquaculture. 
Shrimp, fish and others 
species are reared in net 
enclosures w ith  natural 
water exchange.
(Cl E J F  / T h o r n t o n

VIETNAMESE SHRIMP SPECIES13
Four species dominate Vietnamese shrimp 
production:

M achrobranchium  rosen berg ii  -  A freshwater 
species.

M etapen aeu s e n s is -T h e  Greasyback Shrimp, a 
brackish water species, exploited from the wild 
rather than being farmed.

Penaeus m erguiensis -  Initially popular, this 
species, the Banana Prawn, is easy to breed but 
difficult to grow out after reaching 20g. Its 
intolerance of extreme salinity changes that occur 
in Vietnam has resulted in it being largely 
abandoned.

Penaeus m o n o d o n -  The Black Tiger Shrimp has 
better growth rates (almost directly proportional to 
duration of culture) and copes better with salinity 
changes. This is now the species of choice for most 
shrimp farms. Plowever, the high salinity (15-30 
ppt) required by this species means that conditions 
in the Mekong Delta are not suitable for this 
species during the rainy season1.

R I S K T  B U S I N E S S



Shrimp Markets
Farm ed shrim p realise different prices depending 
on  their size (see table). G rade 1 and 2 shrim p are 
exported  w hilst those in  G rade 3 are consum ed 
locally. A lth o u g h  G rade 1 sh rim p  p ro d u ce  the  
grea test profits, m any  farm ers are com pelled to  
harvest early in  o rder to  repay loans taken  o u t to  
invest in  th e ir  ponds. In re cen t years, sh rim p 
prices have fallen -  in  July 2001 , G rade 2 shrim ps 
realised abou t 50% o f  the ir peak  price -  w hereas 
G rade  1 sh rim p prices h ad  decreased  by  ab o u t 
30%14. However, even at these prices, earnings are 
approxim ately 15-50 tim es grea ter th an  for g row ­
ing  rice15.

Black T iger Shrim p s iz e  c la s se s 1'

Grade Shrim p/kg

Max 20
20-30
30-40

V ietnam 's m ain  in ternational export m arkets 
are th e  USA, Japan  and EU, w ith  som e export to  
Africa. A lthough  V ie tnam  is cu rren tly  seeking 
n ew  export m arkets5, th e  O ctober 2001 bilateral 
trad e  ag reem en t w ith  th e  USA suggests th a t 
exports to  the USA are likely to  dom inate. Exports 
to  the USA m ore  than  doubled betw een  2000 and 
2002, m aking V ietnam  the second largest exporter 
o f  shrim p to  th e  USA1”. T he trade  ag reem en t is 
expected  to  lead  to  fu r th e r  rap id  expansion o f  
sh rim p  farm ing , delivering an expo rt incentive 
w hile increasing com petitive pressure, and w ith  
im p o rt tax levies on  shrim p set to  com e tum bling  
fro m  20% to  5% 17. V ie tnam  exported  27,200 
to n n es  o f  shrim p to  th e  USA in 2001, w o rth  
US$317 m illion  (43.2% o f  th e  co u n try ’s to ta l 
shrim p export revenue), and US$268.5 m illion to  
Japan17. However, seafood exports to  th e  EU fell 
by  51% in value in  the first five m onths o f 2002 , to 
ju s t US$19 m illion18, a slum p likely to  be linked to  
E uropean  detec tion  o f  chloram phenicol residues 
in  V ietnam ese shrim p (see page 26).

Government policy
A q uacu ltu re  has b een  actively en co u rag ed  in  
V ietnam  as a m eans to  achieve developm ent ta r­
gets and  increase exports, w ith  official support 
tak ing  th e  fo rm  o f  preferential taxation, supply 
o f  cred it and  inves tm en t in  re la ted  in fras tru c ­
ture, and w ith  national level policy encourag ing  
g row th  o f  aquatic p roduction2. For example, rice 
farm ers in  Soc T rang  received capital boosts o f  
V N D  18-20 m illion  (approx im ate ly  US$ 1200- 
1333) per ha  and unsecured  loans o f  up  to  V ND  
50 m illion (US$ 3333) to  encourage conversion 
to  aq u acu ltu re19. T raders and  exp o rte rs  o f  
aquatic p roducts also have access to  preferential 
tax a tio n  and  financial su ppo rt, th ro u g h  credit 
insurance funds, developm ent support funds and 
export insurance funds20.

Government Decision No 21, 1998:

To quickly develop the aquatic product economy 
into a spearhead branch in the economy of the 
country, create many more jobs in order to help raise 
the standard of living of the people, bring about a 
face-lift of the rural coastal areas and contribute to 
living problems of the ecological environment to 
develop shrimp farming: to gradually move from 
extensive shrimp farming to improved extensive 
farming, semi-intensive farming to encourage the 
forms of inter-farming while forming areas of 
concentrated intensive shrimp farming'21.

Government Decision No 67, 1999:

To encourage family households and individuals to 
build aquatic products raising farms, to develop 
various forms of co-operative economy in the 
processing of aquatic product feed, in raising, 
exploiting and processing aquatic products for 
sale'22.

a b o v e :

Government-funded 
shrimp fa rm  
development on 
sandy land in Pini 
Dien commune, near 
Hue, central 
Vietnam.

R I S K T  B U S I N E S S  5



l e f t : Shrimp on sale in Can Tho market.
(& E J F  / T h o r n t o n

W h ilst V ie tn am ’s g o v ern m en t has e n co u r­
aged increased p roduc tion  and intensification, it 
has also called for shrim p aquacultu re  develop­
m en t to  be carefully p lanned, and has encou r­
aged diversification to  reduce industry  risk and 
in teg ra ted  fa rm ing  to  p reserve ecological and 
agricultural balance®. However, it seem s th a t the 
m ajo rity  o f  V ietnam ese shrim p farm s are small- 
scale enterprises; m uch  o f  this developm ent has 
been  unp lanned  and unregulated , carried ou t by 
farm ers them selves w ith  lim ited know ledge and 
re s o u rc e s '1415, and  has led  to  large-scale m a n ­
grove forest and w etland  destruction .

Intensive or extensive?
Aquaculture methods are classified according to 
pond area, feed and chemical use, and stocking 
densities. Terminology varies between sources and 
countries, but it is of value to introduce the 
following definitions relevant in the context of 
Vietnam1323.

•  Extensive/traditional: Mangroves and intertidal 
areas are enclosed by dykes in large ponds to 
allow polyculture of naturally stocked crab, 
shrimp and fish. Shrimp larvae densities are 1- 
3 /m 2. W ater exchange is by tidal action. 
Enclosed mangroves usually die after 3-5 years.

•  Modified (Improved) extensive: Largely as 
above; stocking densities of 1 -5 shrim p/m 2, 
with additional artificial stocking with crab, fish 
and shrimp. Fish and shellfish (Abrina cf. 
declivis and A b ides  laevis) are used for 
supplementary feeding.

•  Semi-intensive: Uses small (1-5 ha) ponds from 
which natural vegetation is cleared and in 
which supplementary stocking and feeding are 
routine. Shrimp densities are 5-8/m 2, and can 
occasionally reach 10-20/m 2. Ponds are often 
drained, dried and treated between flooding 
periods.

•  Intensive: Small (< 1 ha) ponds, cleared of all 
natural vegetation and using artificial stocking. 
Feeding and aeration to maintain oxygen levels 
are necessary.

Conversion to aquaculture and 
intensification o f production methods
A quaculture has a long  trad ition  in  V ietnam . In 
the  Red River delta, for exam ple, aquacultu re  
began  over 100 years ago24, and in  1996, Birdlife 
V ietnam  rep o rted  th a t m ost aquacu ltu re  here  
was o f  th e  ‘extensive’ m odel21 (see box).

However, faced w ith  declining productivity, 
and  en co u rag ed  b y  g o v e rn m en t po licy  to  
increase aquaculture  p roduction , shrim p farm ­
ers have increasingly sw itched to  less sustain­
able, m o re  in tensive m odels. W ith  lim ited  
annua l yields o f  100-200  k g /h a , im proved- 
extensive aquaculture  began  to  give w ay in the 
late 1990s to  m ore  intensive p roduction . Yields 
increased to  3000-4000 k g /h a , w ith  occasional 
Black T iger Shrim p yields o f  5000 k g /h a  being 
recorded25. M ost farm s in  cen tral V ietnam  have 
now  adopted  intensified systems, w hile those in 
n o r th e rn  and  so u th e rn  V ie tnam  co n tin u e  to  
practice a variety  o f  sem i-intensive system s2'. A 
recen t study found  th a t 90% o f  shrim p farm ers 
in n o rth e rn  V ietnam , and over 50% o f  farm ers 
in so u th e rn  V ietnam  in tended  to  fu r th e r in ten ­
sify the ir p ro duc tion  system s2'.

Such intensification o f  p ro duc tion  requires 
considerab le  investm ent. T he  m o re  in tensive 
system s req u ire  inpu ts  in  th e  fo rm  o f  feed, 
chem icals and shrim p fry; oxygenation equip­
m en t, electricity  supplies, w a te r cycling, food 
(often im ported  from  Thailand, the USA or Tai­
w an) and  o th e r  inpu ts  req u ire  ab o u t V N D  
100,000,000  (US$ 6666) per hec ta re25.

T he vast m ajo rity  o f  shrim p farm  develop­
m en t has been  concentrated  in sou th  and south- 
cen tral V ietnam , m ainly  in the  M ekong D elta1. 
A lthough  m u ch  o f  the delta's aquaculture, and 
particularly  th a t o n  land governed by  th e  forest 
enterprise, is a system  o f  in teg ra ted  m angrove- 
shrim p farm ing, shrim p yields from  these sys­
tem s have b een  declin ing27, and  aq u acu ltu re  
d eve lopm en t and  in tensifica tion  has led  to  
w idespread m angrove and w etland destruction.

F urther, go v ern m en t subsidies for conver­
sion o f  rice land to  shrim p ponds2®, and th e  high 
profit po ten tia l o f  shrim p farm ing  com pared to  
rice cultivation  has led to  large trac ts o f  agri­
cu ltu ral land being  converted  for shrim p aqua­
culture in  V ietnam  in recen t years.
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E N V I R O N M E N T A L  IMPACTS OF 
S H R I M P  AQUACULTURE

The principal env ironm en ta l im pacts o f  shrim p farm s 
re la te  to  th e ir  location , w ith  m angroves, Melaleuca 
forests, lagoons, seasonally-inundated  grasslands and 

o th e r  im p o rta n t w e tlan d  and  coastal h ab ita ts  increasing ly  
im pacted.

W ith  a coastline o f  3,260 km , approxim ately 11,000 species 
recorded  in its m arine and coastal w aters, and 40 types o f  w e t­
land hab ita t1 ’, V ietnam ’s coastal and m arine  ecosystem s are o f 
significant ecological, social and econom ic im portance. O ver
2,000 fish species, 130 o f  w hich have econom ic value, and 350 
species o f  hard  coral are know n from  V ietnam ese w aters2. A 
g rea t p ro p o rtio n  o f  the co un try ’s rice, fish and o th er food p ro ­
duction  is derived from  w etland  regions, particu larly  the Red 
River D elta in  the  n o r th  and th e  M ekong D elta in  the so u th ’, 
and  V ie tn am ’s coastal and  in land  w etlands are im p o rta n t 
m ig ra to ry  and breeding sites for m any  vulnerable, n ear th rea t­
ened  and endangered  b ird  species4. In th e  creation  o f  shrim p 
farm s, vast tracts o f  these vital habitats have b een  destroyed 
and degraded.

O th e r  en v iro n m en ta l p ro b lem s associated  w ith  shrim p 
aquacu ltu re  in  V ietnam  include d ispersion  o f  chem icals and 
n u trien ts  in to  th e  env ironm ent, po llu tion  and salinisation o f 
soil and w ater supplies, and dep letion  and biological po llu tion  
o f  w ild fish and shrim p populations.

D e g r a d a t i o n  o f  w e t l a n d  e c o s y s t e m s

a b o v e  r i g h t : Mangrove 
forests provide a refuge fo r  many 
vertebrate species.
(& E J F  / S h a n a h a n

a b o v e :  Shrimp fa rm s in Hoa 
D uan village, Central V ie tnam .
(& E J F  / S h a n a h a n

Mangroves ér mudflats

‘M angrove’ is a genera l te rm  applied  to  specially-adapted, sa lt-to leran t tree  species 
found  be tw een  latitudes o f  32° N  and 38° S along tropical coasts o f  Africa, Asia, Aus­
tralia  and th e  Americas. M angrove ecosystem s com prise these tree species and th e  var­
ied anim al and p lan t life associated w ith  them , and are usually  characterised  by  condi­
tions o f  h igh  salinity, ex trem e tides, s tro n g  w inds, h ig h  te m p e ra tu re s  and  m uddy, 
anaerobic soils’. C losely associated w ith  m angrove hab ita ts are inter-tidal m udflats.

V ietnam  has 38 tru e  m angrove species and 45-50 associated species d istribu ted  in 
four discrete zones: N orth-East, Red River D elta, South  C entral, and South  (divided 
in to  subzones); the  m ajority  are in th e  so u th e rn  parts  o f  th e  country, concen tra ted  in 
th e  Ca M au peninsu lar o f  th e  M ekong D e lta '7.

Productivity and biodiversity
M angrove forests are am ong  the  p lanet’s m ost productive ecosystem s”910, providing the 
basis for com plex and extensive ecosystem s at th e  interface o f  terrestrial, freshw ater and 
m arine hab ita ts11. T hey  are also am ong  the m ost th rea tened  habitats in the w orld  today, 
and are declining at an alarm ing  rate. T he forests support a g rea t varie ty  o f  m arine life 
and food w eb in teractions, and  act as refuges and nu rsery  g rounds for m any  species o f  
fish, shellfish and crustacean, m any  o f  w hich are o f  com m ercial o r subsistence value.
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M angrove ecosystem s are also im p o rtan t hab ita ts for a g reat 
d iversity  o f  rep tiles, m am m als and  birds, m an y  o f  w hich  are 
th rea tened , and are increasingly u n d e r th rea t from  hab ita t loss. 
Reptiles o f  conservation  significance found  in  V ie tnam ’s m a n ­
groves include th e  M onitor Lizard (Varanus salvador) and Estuarine 
C rocodile {Crocodylus porosus). A quatic m am m als include D ugong 
(Dugong dugon) and  a n u m b e r o f  d o lph in  species (including 
Irraw addy D olphin  [Orcaella brevirostris], C hinese W hite  D olphin  
[Sotalia chinensis], and Black Finless P orpoise [Neophocaena pile­
canoides]), w hile te rrestria l m am m als include g ibbons (Hylobates 
sp.), C rab-eating  M acaque (Macaca fascicularis), Sm ooth-coated  
O tte r  (Lutra perspicillata), F ish ing C at (Felis viverrina), and  th e  
C louded  Leopard (Neofelis nebulosa) 3 '’.

V ietnam ’s coastal w etlands are o f  considerable im portance  for 
m any  bird  species, particularly  m ig ra to ry  w aterbirds. For exam ­
ple, V ietnam ’s Red River delta is an im p o rtan t staging post and 
o ver-w in tering  site for a n u m b e r o f  g lobally  th re a te n e d  b ird  
species, including Black-faced Spoonbill (Platalea minor) and Saun­
ders’ G uii (Larus saundersi)313. A t the o th e r end o f  the  country, the 
M ekong D elta’s 280,000 ha  o f  m angrove and  Melaleuca forests’ 
suppo rt over 200  b ird  species, including large num bers o f  herons, 
egrets, storks and ibises (see box opposite).

M angroves prevent shoreline erosion by  acting as buffers and 
binding soft sedim ents, and th rough  re ten tion  o f  nutrients, chem ­
icals and fixation o f  heavy m etals11 th ey  m ay  act as efficient barri­
ers to  th e  tran sfe r o f  p o llu tan ts , p rev en tin g  co n tam in a tio n  o f 
near-shore w aters. M angrove ro o t system s re tard  w ate r flow, dis­
sipating th e  energy  o f  flood w a te r11, and this, toge ther w ith  the 
physical b a rr ie r  m angroves prov ide, reduces th e  im pacts o f 
sto rm s and typhoons. In addition  to  these im p o rtan t regu la to ry  
ecological values, m an y  o f  w hich indirectly  su p p o rt econom ic 
activities, m angroves also provide m any  direct uses to  com m un i­
ties, for exam ple th ro u g h  provision o f  fuelw ood, food, m edicine 
and construction  m aterials. Such m angrove products are vital to 
subsistence econom ies, and provide a com m ercial base to  local 
and national econom ies14.

a b o v e :  Mangroves are among 
the most productive ecosystems in 
the world, providing the Inlsisfor 
complex ecosystems at the interface 
o f  terrestrial, marine and 
freshwater habitats.
©  EJF /  T h o r n t o n

8 R I S K Y  B U S I N E S S



WETLANDS OF THE MEKONG DELTA
The Mekong Delta is one of the largest and most complex wetland systems in 
South-east Asia, and is one of Vietnam's most productive and densely 
populated land areas, supporting over 14 million people15. With 736 km of 
coastline, 320,000 ha of brackish w aterbodies16, and wetland covering 3.9 
million ha, the Mekong Delta fulfils an important role in regional and global 
biodiversity conservation. Over 386 species and subspecies of birds and 260 
species offish are known from the delta, togetherw ith hundreds of other 
vertebrate species, including five species of dolphin and the vulnerable 
Dugong (Dugong dugon)3 '7. It is an important breeding area and migration 
route for waterbirds, including many globally threatened and near-threatened 
species1, such as the Chinese Egret (Egretta eulophotes), Asian Dowitcher 
{Limnodromussemipalmatus), and Painted Stork (Mycteria leucocephala)“. 

The eastern race of the Sarus Crane ( Crus antigone sharpii), once thought to 
be on the verge of extinction, has been discovered wintering in large 
numbers here518. Socially and economically, this is a vitally important region, 
accounting for approximately 52% of national rice production, 70% of fruit 
production and 56% of sugar production16. The delta includes some of the 
most productive agricultural land in South-east Asia, with average rice yields 
estimated at 2.3 tonnes/ha, and supports one of the largest inland fisheries in 
the world, with an average yield from the Vietnamese portion of the delta of 
about 400,000 metric tonnes offish. However, yield has been reported to be 
declining in recent years, partly attributed to overexploitation and destruction 
of wetlands5.

r i g h t : The Mekong Delta is one o f  the largest and most complex wetland 
systems in South-east Asia, andprovides an im portant habitat fo r  m any  
threatened and near threatened bird species, stich as the Painted Stork.
(Cl D a v i d  E e h r e n a

G lobally th r ea te n e d  and n ear th r e a te n e d  bird sp e c ie s  recorded  in co a sta l and inland w e tla n d s  o f  th e  M ek on g D elta4

Wetland Common Name Scientific Name Threat Category1’

Inland Bengal Florican Houbaropsis bengalensis Endangered

W etlands Sarus Crane Grus antigone Vulnerable

Oriental Dancer Anhinga melanogaster Near-threatened

Black-headed Ibis Threskiornis melanocephalus Near-threatened

W hite-shouldered Ibis Pseud ibis davisoni Critically Endangered

Spot-billed Pelican Pelecanus philippensis Vulnerable

Painted Stork Mycteria leucocephala Near-threatened

Lesser Adjutant Leptoptilos javanicus Vulnerable

Asian Golden W eaver Ploceus hypoxanthus Near-threatened

Coastal Eastern Curlew Numenius madagascariensis Near-threatened

W etlands Asian Dowitcher Limnodromus semipalmatus Near-threatened

Chinese Egret Egretta eulophotes Vulnerable

Black-headed Ibis Threskiornis melanocephalus Near-threatened

Spot-billed Pelican Pelecanus philippensis Vulnerable

Painted Stork Mycteria leucocephala Near-threatened

IUCN T hreat C ategories:

Critically Endangered A taxon is considered to be facing an extremely high risk of extinction in the wild

Endangered Facing avery  high risk of extinction in the wild

Vulnerable Facing a high risk of extinction in the wild

Near Threatened A taxon is close to qualifying for, or is likely to qualify for, a threatened category in the near future.
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THE VALUE OF MANGROVES TO HUMANS
Fisheries: Mangrove habitats support large inshore fisheries in the 
M ekong3 and Red River deltas, the forests providing refuges, 
feeding and nursery sites for many species of major economic 
importance (fish, shellfish, crabs and shrimp)12. A positive 
correlation exists between extent of mangrove and marine 
production12, and it has been estimated that one ha of mangrove 
forest supports a marine catch of about 450 kg/yr in the Mekong 
Delta20. Mangroves are closely linked to the habitat conditions of 
coral reefs and seagrass beds; nearly 2 /3  of all fish harvested 
globally depend on the health of wetlands, seagrasses and coral 
reefs at some stage in their life cycle21.

Shellfish and other foods: Crabs (Ostrea), fishes and molluscs (e.g. 
Cyclina sinensis) are collected for consumption or sale9. In the 
northern districts of Nghia Hung, XuanThuy and Tien Hia, an 
estimated 330 to 730 kg/ha of shellfish are collected from intertidal 
areas each year12. Honey is produced from hives in mangroves, 
with a single hive yielding up to 18 kg per year12. The Melaleuca 

forests of the Mekong Delta account for about half of the honey 
brought to the market in the country22.

Traditional uses o f mangroves’: These include the supply of: fish 
poison from Derris trifoliata and Aegicera corniculatum  roots, latex 
from Excoecaria agallocha', fodder for grazing animals from leaves 
of numerous species; cork from Sonneratia pneum atophores or 
Excoecaria agallocha lateral roots; organic fertilizer from Avicennia 

leaves; decorative carvings from roots and wood of Rhizophora and 
Bruguiera', and tannins for leather, inks, and fishing nets from the 
bark of a range of species, especially Ceriops and Rhizophora. 

Construction materials, firewood and charcoal are also produced 
from mangrove trees. Nypa Palm (Nypa fruticans) has many uses -  
fronds are woven into wall or roof shingles and used to wrap sticky 
rice cakes, leafstalks are used as floats for fishing nets, leaf ribs are 
used to make brooms, immature seeds are eaten, and the palm is 
planted to protect land from erosion. Some mangrove species used 
in traditional medicine in Vietnam are shown on the right.

Coastal protection: On average, about five to seven typhoons strike 
Vietnam each year, raising sea levels many metres and sending 
storm surges up rivers. Already swollen by monsoon rains, the 
rivers flood surrounding areas, devastating property, infrastructure 
and crops23. Protecting vulnerable coastal areas from typhoon 
impacts is of very high social and economic importance. Vietnam 
has a system of more than 8,000 kilometres of river, sea and estuary 
dykes23, essential for protection of the country's infrastructure and 
rice farming, which the government spends millions of dong 
repairing and maintaining24. In 2001, natural disasters claimed 560 
lives and caused material losses of over VND 3.3 trillion (US$ 220 
million); and in 2002, the government announced plans to pour 
VND 207 billion (US$ 13.6 million) into repairing roads and other 
infrastructure, and dyke embankments to reduce the damage 
caused by flood and other natural disasters25. In general terms, the 
greater the area of mangrove, the greater the benefit in terms of 
avoidance of maintenance costs for sea dykes26. In 2001, storm #4 
hit HaTinh -  in areas with mangroves, the dykes w ere safe, whilst 
in those without dykes eroded away24. In another commune in Hai 
Phong, dykes failed before the Vietnamese Red Cross Society 
implemented its project there. Now, there are 500 ha of mangroves 
and the dykes are secure. W hen Typhoon Linda hit the Mekong 
delta in 1997, the damage was less in mangrove areas than in those 
without mangroves27.

a b o v e :  N ypa palms have m any values to coastal communities.
(Cl E J F  / S h a n a h a n

Mangrove species with medicinal uses in Xuan Thuy protected 
Ramsar Site7

Acanthus ebracteatus

Boiled bark and root for colds, skin allergies. Bark in malaria 
treatm ent and back pain.

Acanthus ilicifolius

Leaves for relief of swelling, rheumatic pain, neuralgia 

Acrostichum aureum

Leaves as poison antidote and applied to boils 

Avicennia marina

Bark in contraceptives, leaves on abcesses 

Clerodendron inerme

Leaves for treatm ent of jaundice, dried roots for wounds and cold

Crinum asiaticum

Tonic, laxative and expectorant

Derris trifoliata

Leaves as laxative, roots used in treatm ent of malnutrition 

Excoecaria agallocha

Bark for leprosy, leaves for ulcers and epilepsy 

Pluchea pteropoda 

Treatment of scalds and burns 

Rhizophora stylosa

Bark as astringent, anti-diarrhoea, for scalds and burns 

Thespesia populnea 

Scabies treatm ent
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‘For the last decade, the greatest threat to mangroves in Vietnam has heen shrimp aquaculture7
P rofessor P h an  N guyen  H o n g , V ie tnam  N atio n a l U niversity  H a n o i”

The Impact o f  Aquaculture
T he rapid  developm ent o f  shrim p aquaculture has had  a very  serious im pact on 
V ietnam 's m angrove forests. O ver th e  last 50 years, V ietnam  has lost at least
220,000 ha o f  m angrove forests28 -  m ore  th an  80% o f orig inal cover has been  
deforested29. In 2000, ju s t 110,680 ha  o f  m angrove w ere th o u g h t to  rem ain10. 
A lthough  agriculture, salt p an  developm ent and the  w ar-tim e use o f  chemicals 
w ere previously the m ost im p o rtan t threats to  m angroves (see box), for th e  last 
decade the g rea test th rea t has b een  shrim p aquacu ltu re”.

In th e  M ekong D elta’s Ca M au province, th e  area un d er shrim p farm ing  tre ­
bled in the  12 m on ths to  m id-200111, and is n o w  rep o rted  to  cover over 202,000 
h a 12. It has b een  estim ated  th a t m angrove cover in  this area has d ropped  from  
over 200,000 ha  p rio r to  1975 to  60,000 -  70,000 ha, and th a t alm ost all o f  this 
destruction  has b een  from  shrim p aquacu ltu re11.

Effects o f  m angrove loss are w ell docum ented . M angrove destruction  leaves 
coastal areas exposed to  erosion  and flooding, alters na tu ra l drainage patterns, 
increases salt in tru sion  and rem oves critical hab itats for m any  aquatic species, 
w ith  serious im plications for b o th  biodiversity conservation  and food security.

Following w idespread deforestation  o f  m angrove areas during  th e  A m eri­
can-V ietnam ese war, th e re  w as a re su ltan t crash  in  fishery  p ro d u c tio n  and 
shrim p catches14, forest soil becam e m ore  acidic due to  loss o f  protective vege­
ta tion  cover, and severe coastal and riverbank erosion occurred15. T he im pacts o f 
cu rren t m angrove destruction  are increasingly severe, and recently shrim p aqua­
culture has been  suggested to  be th e  cause o f  local extinctions in V ietnam , o f 
milkfish, m ullet and starfish species2.

Globally, loss o f  m ang roves in  
m any  areas has lead to  reduced  biodi­
versity, reduced  fish catches, coastal 
erosion, acidification, loss o f  de trita l 
foods, and loss o f  fo restry  produc ts1”.
In Thailand, it has been  estim ated that 
for every kg o f  shrim p produced, 434g 
o f  fisheries are lost due to hab itat con­
vers ion  a lo n e17. In M alaysia, fisher­
m en  repo rted  a drop in incom e to 1 /  6 
o f  its p rio r level w ith in  2-3 years o f  
large-scale m ang rove c lea ran ce18, 
w hile in th e  C hoko ria  reg io n  o f  
Bangladesh, fisherm en have reported  
80% declines in  catches since m a n ­
grove d e s tru c tio n  and  c rea tio n  o f  
dykes for sh rim p  fa rm in g 19. Sim ilar 
declines in fisheries catches have been  
rep o rted  in  a n u m b er o f  o th e r coun­
tries fo llow ing  d es tru c tio n  o f  m a n ­
groves for shrim p aquaculture  devel­
opm ent; these are discussed in  m ore  
detail in  EJF’s com pan ion  reports on  
shrim p aquacu ltu re40.

b e l o w :

Mangrove forest 
degraded by shrimp 

pond construction, 
Khanh Hoa.
©  EJF /  S h a n a h a n

‘Analyses o f  the characteristics and changes o f  the soil and water, the behaviour o f  creatures in the ponds, as well 

as on the tidal fla ts have shown that the construction o f  chain embankments fo r  shrimp ponds has led to severe 

degradation o f  the environment and a decrease in the natural resources o f  the entire Ca M au Cape7
Professor P h an  N g u y en  H o n g 41
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In a co u n try  p rone  to  typhoons and severe floods, m angroves play a crucial 
ro le in  coastal p ro tec tion  (see page 10), and th e  costs o f  m angrove loss, b o th  
financial and in  te rm s o f  h u m an  life and livelihoods, can be  devastating.

W hile the governm en t’s m angrove pro tec tion  efforts, and their involvem ent 
in  and p ro m o tio n  o f  m angrove replan ting  schem es and in teg ra ted  m angrove-

sh rim p  fa rm in g  system s 
shou ld  be  w elcom ed, 
aquacu ltu re  developm ent 
plans are placing consider­
able pressure on  m angrove 
areas, and  th e re  is som e 
co n ce rn  over th e  exact 
m odels o f  in teg ra ted  
fa rm in g  b e in g  used . In 
add ition , it shou ld  be 
no ted  th a t in tegrated  man- 

grove-shrim p farm ing  system s do alter th e  suitability o f  the area for m angrove 
g row th , and  accelera te  th e  succession from  m angrove to  te r re s tr ia l/in la n d  
species (see page 26)4’.

In recen t years, the  forest en terprise  has becom e m ore  econom ically  inde­
penden t, and this m ay  have encouraged  th e  developm ent o f  shrim p aquacul­
tu re  o n  forest en terprise  ow ned  land4’. T he decreasing value o f  w ood  p roducts 
and th e  reg ional Asian financial crisis have resu lted  in  shrim p farm ing  becom ­
ing a v ital base for viable m anagem en t o f  th e  forest enterprise, and in som e 
areas th e  fact th a t th e  forest en terprise  has to finance itself has led  it to  allocate 
land in  order to  p ro tec t th e  forest44. W ith o u t shrim p farm ing, there  w ou ld  be 
little incentive for th e  households w ith  forest leases to  p ro tec t the  forest, a job  
th a t th e  forest en terprise  itself canno t afford to  do effectively44.

OTHER THREATS TO VIETNAM'S MANGROVES

Agriculture: Historically, large tracts of mangrove have been cleared for agriculture.

War From 1945-1975, Vietnam witnessed almost uninterrupted warfare, with severe 
damage to natural resources’. The use of napalm, herbicides and defoliant (Agents 
Orange, W hite and Blue) by the  USA in the American-Vietnamese W ar devastated 
Vietnam's mangrove forests9. In total, it is estimated that 124,000 ha of true mangrove 
and 27,000 ha of back mangrove (dominated by Melaleuca) w ere destroyed9. The 
spraying was particularly intense in the south, w here around 36% of mangrove forest 
was destroyed; much of this mangrove was dense or mature9. Ca Mau Cape received 
over 1,300 kg of Agents Orange and W hite between 1966 and 197045, and lost 52% of its 
mangrove as a consequence9. A significant proportion of the area degraded by 
herbicides was subsequently replanted, but large tracts all along the coast of Vietnam 
have now been converted again for use in aquaculture.

Cutting for fuel: Cutting of mangrove trees for firewood is now illegal but the law is 
reportedly circumvented by allowing logs to dry in situu .

Salt pan construction: Traditionally, mangroves were destroyed and salt ponds formed 
behind dykes. These produce an average 25 tons of salt/ha9.

In 1997, Typhoon Linda claimed 3000 lives along 
Vietnam's southern coast, and in 1999 floods in the 
central provinces left 800 dead and caused 
US$350 million in damage. During the past two 
years, hundreds more people, mostly children, 
have been killed in M ekong River Delta floods that 
have caused more than $500 million dam age” .

1 2  R I S K T  B U S I N E S S



Coral reefs and sea grasses

C oral re e f  ecosystem s h o st a considerab le  d iversity  o f  m arine  
species essential to  the sea’s ecological in tegrity  and act to  p ro tect 
th e  shoreline by  acting as a self-repairing breakw ater. Sea grasses 
are the only exclusively m arine flow ering plants and often  grow  in 
dense, extensive beds w hich fringe sandy and m uddy  tropical and 
tem p era te  coasts. Seagrass beds b ind soft sedim ents, and create a 
productive and diverse hab ita t th a t provides shelter, food and vital 
n u rse ry  g rounds for m any  o th e r p lan t and anim al species, includ­
ing  m any  species o f  crustaceans, fish, th rea tened  sea tu rtles (such 
as the  G reen T urtle  Chelonia mydas) and D ugong  (Dugong dugon). 
B oth coral reefs and seagrass beds are highly  productive ecosys­
tem s. T he  n e t annual econom ic benefit o f  South-East Asian coral 
re e f  fisheries is estim ated  to  be US$2.4 billion4', and revenue gen­
e ra ted  th ro u g h  to u rism  can be very  h igh . T h o u g h  m angroves, 
seagrasses and coral reefs can all occur in  isolation, research  has 
show n substantial physical and biological in terac tion  w here they  
exist together4', and b o th  seagrasses and coral reefs are th reatened  
by  increased terrestrial ru n o ff and siltation th a t can follow  intense 
m angrove destruction  and aquaculture  developm ent47 48.

O ver 95% o f  V ietnam ’s coral reefs are th reatened , largely by 
h u m a n  activities -  h a lf  o f  the reefs are at risk o f  sed im entation45.

Melaleuca forest Cr freshwater wetlands

Melaleuca species are generally  associated w ith  freshw ater w e t­
lands, and in  V ietnam  are found  on  th e  seasonally inundated  allu­
vial and pea ty  soils beh ind  m angroves49. T he  Melaleuca forests o f 
th e  M ekong D elta, w hich have traditionally  been  a m ajo r source 
o f  fue l for th e  local p o p u la tio n 50, w ere  fo rm erly  v e ry  rich  in  
wildlife, supporting  a g rea t diversity o f  m am m als, birds, reptiles 
and am phibians, and providing nesting  sites for considerable n u m ­
b ers o f  w ate rb ird s’. H ow ever, th e  area o f  forest d o m in a ted  by 
Melaleuca in  th e  delta  has b een  red u ced  from  an  estim ated  
700,000-800,000 ha  in  1940, to  140,000 ha  in  199251. In the H a Tien- 
K ien L uong  reg io n  o f  th e  delta, Melaleuca forests have b een  
rapidly  reduced  in  recen t years by  the expansion o f  shrim p fa rm ­
ing18. Indeed, the  2,200 h a  M elaleuca refo resta tion  p ro jec t near 
H o n  C hong m ou n ta in  in  this area (an im p o rtan t hab ita t for m any 
endangered  birds) is be ing  encroached  u p o n  by  shrim p farm s at a 
very  fast pace, a process likely to w ipe o u t the w hole p ro ject area 
if  no  p ro tec tio n  m easures are p u t in to  effect18 (see box).

l e f t :  The vulnerable Dugongfeeds almost exclusively on 
seagrasses. Seagrass beds and coral reefs are threatened by increased 
terrestrial run-off and siltation that a m  follow interne mangrove 
destruction and aquaculture development. Effluent from  shrimp 
f irm s  has led to serious seagrass losses in the G ulf o f  Thailand^.
(& G r e a t  B a r r i e r  P . e e f  M a r i n e  P a r k  A u t h o r i t y

b e l o w : Sarus Crane (Grus antigone). The Ha T ie n -K ien  
Luong wetlands, one o f  the remaining strongholds o f  the SE 
Asian population o f  the Sarus Crane (Grus antigone sharpii) are 
under threat from  shrimp aquaculture development.
©  Pa t r i c k  Be i r ens

Seasonally-inundated grasslands of Ha 
Tien-Kien Luong
Though shrimp farm developm ent is a serious cause for 
concern throughout Vietnam, one area that highlights the 
urgent need for action is the wetlands of HaTien-Kien 
Luong region, Kien Giang Province. The region, next to the 
Cambodian border and the Gulf ofThailand, harbours the 
last extensive remnants of seasonally-inundated grassland 
in the M ekong Delta, with patches of Melaleuca forest18.
The biodiversity here is exceptional, with plant communities 
that are not present in any protected area, and many rare 
and endangered animal species such as the critically 
endangered W hite-shouldered Ibis (Pseudibis davisoni'f2. 

The area is thought to be the only breeding site for the 
endangered Bengal Florican (Houbaropsis bengalensis) in 
Vietnam, and flocks of up to 100 of the endangered 
Southeast Asian population of Sarus Crane (Grus antigone 

sharpii) have been reported52. These wetlands are vitally 
important, and the seasonally-inundated grassland of the 
HaTien Plain was ranked the highest priority for wetland 
conservation in a 1999 Birdlife International assessm ent of 
key wetland sites. However, the area remains under 
trem endous threat from human activities. Of an estimated 
25,000 hectares of grassland and forest on the plain in 
199752, it was estimated that only 3,000 hectares of 
grassland remained in early 200155. Conversion of the 
remaining wetlands is happening extremely rapidly18. Illegal 
shrimp ponds are being established and the use of flood 
canals to fill them  is causing salinisation of the land. Much 
of this area is true freshwater habitat and its loss due to 
shrimp farm developm ent is likely to be irreversible.
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a b o v e  sc b e l o w : Tam Gianglagoon, 
w ith  an area o f  22,000 ha, is one o f  the 
largest lagoons in Southeast Asia.
(& E J F  / T h o r n t o n

Lagoonal aquaculture -  Tam Giang lagoon
Shrim p farm  developm ent is no w  increasing rapidly in C entral V ietnam , w here 
it is fast becom ing  a m ajo r source o f  incom e. 70 km  long and w ith  an  area o f
22,000 ha, T am  G iang is the one o f  th e  largest lagoons in  Southeast Asia. It is 
an im p o rta n t aquatic  en v ironm en t, su p p o rtin g  a rich  fish and  inverteb ra te  
fauna, is a m ajo r staging and w in tering  area for m ig ra to ry  w aterfow l, and an 
im p o rtan t source o f  n a tu ra l resources for h u m an  utilisation. 300,000 people 
have settled  a round  th e  lagoon  and  earn  th e ir livelihood by  directly  o r indi­
rectly  exploiting its resources54, w hich include m olluscs, crustaceans and over 
100 fish species. A nnual finfish p roduction  alone was estim ated to  be 3,600 m e t­
ric tonnes in  1997’. D isease has ravaged large areas u n d e r aquacultu re  devel­
opm ent, and m any  shrim p ponds are n o w  po llu ted  and abandoned54.

Legal aspects o f habitat protection

V ietnam  is a signatory  to  tw o in ternational conventions w ith  relevance to  w et­
land conservation, th e  C onvention  on  Biological D iversity (CBD) and the  C on­
ven tion  on  W etlands o f  In ternational Im portance (R am sar C onvention)1.

In m any  ways, V ietnam ’s governm en t has been  progressive in  the ir p ro tec­
tion  o f  m angrove and o ther im portan t w etland habitats, and it has called for the 
expansion o f  aquacu lture  to  be carefully p lanned  to  p ro tec t th e  environm ent. 
It has encouraged  diversification and in teg ra ted  farm ing  to reduce risk and p re ­
serve eco log ical and  ag ricu ltu ra l b a lan ce55, p ro m o te d  th e  d ev e lopm en t o f  
sandy-land aq u acu ltu re5', and  su ppo rted  m angrove rep lan ting  p rog ram m es) 
and projects focussed on  defining sustainable land-uses in  th e  brack ish  zone. 
T here  have also b een  public w arnings abou t the risks o f  excessively intensive 
shrim p aquacultu re  and th e  fight against m angrove loss57.

However, w hilst these projects and th e  governm ent’s aw areness o f  the envi­
ro n m en ta l issues should  be h ighlighted  and w elcom ed, it appears th a t govern­
m en t plans for significant aquacu ltu re  expansion are placing incredible p res­
sure o n  coastal areas, and  th e re  m ay  be  conflict b e tw een  refo resta tio n  and 
shrim p cultivation expansion p rog ram s51.

1 4  R I S K T  B U S I N E S S



i  ■

3 J

)r
l e f t :  Supplementary 
feeding and the m e  o f  
chemicals is common 
practice in Vietnamese 

shrimp aquaculture.

In som e areas shrim p farm ing  on  p ro tec ted  areas is be ing  ‘allow ed’ to  con­
tinue, and even freshw ater inland w etlands are n o w  being  developed. A senior 
academ ic, w ho asked to  rem ain  anonym ous, stated  th a t there  are n o w  m any 
areas o f  sm all isolated patches (around  100 ha) o f  w etland  left w here, because 
they  are considered to  be too  small to  be o f  conservation value, the governm ent 
has effectively tu rn ed  a b lind  eye to  aquaculture  developm ent. It w as evident, 
b o th  from  observation  and  from  o u r m eetings in  V ietnam , th a t th o u g h  the 
governm en t does seem  to be aware o f  th e  env ironm ental im pacts o f  aquacul­
tu re , in  particu lar w etland  degradation , ‘illegal’ shrim p farm  developm ent in 
areas o f  ecological im portance  is con tinu ing  at a rap id  rate.

Further, there  seem s to  be  a genera l lack o f  aw areness o f  po ten tia l benefits 
th a t can be  gained from  env ironm ental resources, particularly  from  m angrove 
forests. M any farm ers v iew  m angrove forests as problem atic, believing leaves 
falling in to  ponds lead  to  po llu tion  and disease, and th a t trees take up  land th a t 
could be used  for profitable shrim p ponds; collection o f  fuel-w ood during  th in ­
n ing  is n o t view ed as having any m o n e ta ry  value, and therefore  is n o t view ed 
as im p o rtan t42. It seem s vital th a t these attitudes are changed if  m angroves and 
o th e r v ital w etlands are to  be successfully pro tected .

Pollution

As shrim p production  is a capital-intensive industry, post-larval survival rates are 
crucial to  a farm ’s econom ic viability, and th e  h igh  stocking densities th a t can 
m axim ise profits o ften  lead to  h igh  levels o f  feeds, pesticides and antibiotics 
be ing  used.

M any shrim p farm s release effluent directly in to  the n a tu ra l environm ent, 
and the  w ater exchange necessary in  m ore  intensive shrim p aquaculture m eans 
th a t chem ical inputs (disinfectants, antibiotics, fertilizers, pesticides, horm ones) 
and w aste (uneaten  food, faeces, am m onia, phosphorous and  carbon dioxide) 
m ay  reach and con tam inate  g ro undw ater supplies, rivers and coastal habitats. 
Shrim p po n d  effluents h igh  in  organic m a tte r  have a h igh  b iological oxygen 
dem and  (BOD), and can cause oxygen dep letion  in receiving w aters.

C oncerns su rround ing  po llu tan ts include: persistence in aquatic environ­
m en ts; th e  possib ility  o f  residues in  n o n -cu ltu re d  organ ism s and  seafood; 
toxicity to  non-target species; possible effects on  sed im ent bio-geochem istry; 
p ro b lem s associated  w ith  n u tr ie n t en rich m en t; and  possib le  effects o n  th e  
h ea lth  o f  farm  w orkers58. T here  are g row ing  concerns th a t th e  chem icals used  
in  shrim p p ro duc tion  m ay p ro m o te  antibiotic resistance am ong  m icro-organ­
isms, som e o f  w hich are ha rm fu l to  hum ans or the ir interests. O ther chemicals 
u sed  in  aquacultu re  are know n  or suspected to  induce cancer g row th , m u ta ­
tions o r developm ental abnorm alities. W ild species, as w ell as hum ans living in 
th e  v icin ity  o f  shrim p farm s, m ay  be  exposed to  d angerous levels o f  these 
chemicals.
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SOCI AL & E C O N O M I C  IMPACTS OF 
S H R I M P  AQUACULTURE

“In many coastal areas the spread o f  shrimp farming, resulting from  clear government support, has resulted in a 

major upheaval in social structure. The subsequent failure o f  the shrimp harvest to reach initial profit levels has 

caused high levels o f  indebtedness, shifts in livelihood structure and an increased reliance on open access resources”

D r C ecilia L u ttre ll4

Sh rim p  aquaculture  has b een  encouraged  by  th e  G overnm ent o f  V ietnam  
as a m e th o d  o f  im prov ing  th e  living standards o f  ru ra l com m unities . 
O bvious d irect benefits o f  the  industry  can include: jo b  creation  during  

construction; em p loym en t and incom e g enera tion  for shrim p farm ers; local 
in fra s tru c tu re  im provem ents; and  valuab le  fo reign  exchange inpu ts  to  th e  
national econom y  th ro u g h  exports.

H owever, a lthough  shrim p farm ing  appears to have led to  general im prove­
m en ts  in  lifestyle in som e areas (e.g. u p g ra d e d  in fra s tru c tu re , co m m u n ity  
h ea lth  care and education1), the activity is characterised by  extraordinarily  h igh  
levels o f  risk, w h ich  exposes p o o r  fa rm ers to  financial ru in  and  p ro m o te s  
increased socio-econom ic disparity.

Shrim p aquaculture  m ay  also have led to  th e  p ro m o tio n  o f  poverty  in  som e 
areas o f  ru ra l V ietnam  th ro u g h  reduction  o f  access to  coastal resources. This 
m ay  be exacerbated  by  th e  u n ce rta in ty  o f  p ro p e rty  rights in w etland  areas, 
(w here m ost shrim p aquaculture takes place), resulting in  loss o f  livelihoods for 
those  w ho have used  the land u n d e r de-facto o r custom ary  law2. T hese issues 
are d iscussed  in  m o re  deta il in  fu r th e r  E nv iro n m en ta l Justice  F oundation  
rep o rts’ (see h ttp : /  / w w w .ejfoundation .org).

r i g h t :  Shrimp  
aquaculture is 
characterised by 
very high levels o f  
risk, exposing poor 
farm ers to financial 
ruin i f  harvests 
fa il.
©  EJF /  T h o r n t o n
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‘Shrimp have small mouths but they can eat my house and my motorbike -  i f  they are lost, I  lose everything. '

Shrim p farm er, M r H u y n h  T uyet, X uan T u  village, Van N in h  D istrict, K hanh  H o a 18

Economics o f aquaculture

W hilst the  p oo res t farm ers m igh t use  th e  relatively low  cost -  low  re tu rn  
extensive system , in  o rder to  conduct m ore  intensive aquaculture, consider­
able capital is required  to  excavate and m anage a po n d  (see table).

T he  vast m ajo rity  o f  shrim p farm ers in  V ietnam  m ust b o rro w  m oney  to  
set up  or intensify the ir ponds. M ost loans are directly from  a bank; th e  V iet­
n a m  Bank for A griculture and R ural D evelopm ent (VBA) is the  m ajo r for­
m al sector credit in s titu tio n  in  th e  ru ra l sou th  and provides 80-90% o f all 
loans to  th e  coun tryside”. T his m o n ey  funds construc tion  o f  dykes, sluice 
gates, and shelters as w ell as any inputs, such as post-larvae, feed and clean­
ing  chemicals.

W h en  aquacultu re  succeeds profits can be  high, allow ing farm ers to pay 
off their debts, im prove the ir living conditions and even buy  m ore  land. H ow ­
ever, shrim p farm ing  is an extrem ely  high-risk undertak ing . In  1999, O xfam  
GB estim ated  th a t th e  risk o f  failure from  shrim p farm ing  in  D uyen H ai was 
50%, th o u g h  in 1994-5 100% o f shrim p harvests here  failed”. In Tra Vinh, an 
estim ated  80% o f  rich people are shrim p farm ers, b u t 80% o f  p o o r shrim p 
farm ers lose the ir investm ent7; Le Q uang  Binh (O xfam  GB) estim ated  th a t in 
2001 , 40% o f  shrim p harvests in  Tra V inh failed, w ith  failure rates in som e dis­
tricts (such as T ra Cu) as h igh  as 70%s. In  D am  D oi district o f  Ca M au, it has 
b een  estim ated  th a t 80% o f  shrim p farm ers are cu rren tly  losing m oney9, and 
in  T uan  Le Village, K hanh H oa, 70-80% o f  shrim p harvests failed in  200110.

D efaulting  on  loan  repaym ents is a com m on  ou tcom e w hen  harvests fail, 
o r yields beg in  to  decline. H aving already invested in  p o n d  construction , and 
perceiving a lack o f  alternatives, m any  shrim p farm ers feei com pelled to  con­
tinue w ith  th e  gam ble, and if  they  can no  longer get credit from  th e  bank, 
m ay  reso rt to  private m oneylenders ' 'h o t loans’. T hese can reported ly  incur 
m o n th ly  in te re s t ra tes  as h igh  as 10-20% ”7, g rea tly  increasing  th e  risk  o f  
indebtedness. Should subsequent harvests fail, farm ers can find them selves 
unable  to  m ake loan  repaym ents and, unab le  to  take o u t fu r th e r loans, their 
last op tion  is o ften  to  sell the ir land in  o rder to  cover the ir debts.

Consequently, shrim p farm ing  has led to  increased socio-econom ic differ­
en tia tion  associated w ith  increased landlessness and land agg lom eration  in 
shrim p producing  areas. O xfam  GB rep o rted  th a t there  are alm ost tw ice as 
m any  landless people in  D uyen H ai D istrict th an  in  C hau  T hanh  D istrict (Tra 
V inh Province, M ekong D elta), and one reason for this m ay  be  th a t people  in 
D uyen H ai rely prim arily  on  shrim p aquaculture, w hich is riskier th an  rice 
production , the p rim ary  m eans o f  incom e in C hau T hanh”. T ra V inh province 
authorities listed only 770 landless households in 1994, b u t 17,458 in  1997.” D r 
Cecilia L uttrell o f  CSERGE at th e  U niversity o f  East Anglia rep o rted  sim ilar 
findings, stating 'm any  o f  th e  landless households in terv iew ed  in one com ­
m u n e  in  Ca M au Province had  once b een  involved in  shrim p farm ing, sug­
gesting th a t shrim p farm ing  had  only increased the ir vulnerab ility ’ 4. M any 
farm ers feei tha t if ju s t one shrim p crop in th ree is successful, they  will be able 
to  m ake enough  profit to  repay loans, b u t in  T ra V inh m any  o f  the farm ers 
have lost the ir last tw o crops; an o th e r failed harvest could m ean  th a t they  are 
forced to  sell7.

This increase in landlessness is a serious cause for concern  in  ru ra l V ietnam  
-  it is a m ajo r factor con tribu ting  to  chronic indebtedness and extrem e vu l­
nerability, and m ay  be  leading to  a change in  social structure . A ccording to  
local people, it is one o f  th e  m ain  reasons for poverty  in  Tra V inh Province 
in  th e  M ekong D elta”.

C ost o f  pond co n stru c tio n /p r ep a ra tio n 5

Cost per hectare
Method VND (millions) US$

Extensive 7 466

Improved - 7-23 466-1533
Extensive

Semi-Intensive 250 16,666

R I S K T  B U S I N E S S  1 7



‘There is increasing social disparity between those who can, and those who cannot, afford to invest in shrimp 

farming. However, even w ithin groups who have invested in shrimp ponds many have suffered losses and have entered 

the downward spiral o f  debt and were often being forced to sell their land ... th e  local households who own the 

shrimp ponds are now, fo r  the most part, facing very low harvests and therefore huge debts which cannot be repaid’
D r C ecilia L u ttre ll4

F u rth e r social im pacts arise w hen  farm ers lose th e ir land -  e ither due to  
abandonm en t o r having to  sell to  pay back debts. M any landless families are 
th en  forced to  sell labour to  o thers (not a reliable source o f  incom e, and increas­
ingly difficult as shrim p harvests fail), ga ther m angrove products (often illegally 
or w ith  unofficial perm ission11) o r m igrate, w ith  fu rth er im pacts on  social struc­
ture, and in  particu lar children14.

W ith o u t land, there  are very  few  o th er em ploym ent opportun ities in  m uch  
o f  ru ra l V ietnam 7. Furtherm ore, a lthough shrim p farm ing does create 'spin-off' 
activities, such as sm all shops and opportun ities for sm all trading, conversion 
o f  ag ricu ltu ra l land  and  m angroves for aq u acu ltu re  and  th e  m ove tow ards 
intensification o f  shrim p farm ing  p rom o tes a reduction  in  em ploym ent oppor­
tunities. In India, it has b een  repo rted  th a t shrim p farm s em ploy  only tw o or 
th ree  w orkers p e r hecta re , com pared  to  th e  35 w orkers p e r  h ec ta re  on  rice 
paddy15; statistics from  Ecuador are m ore  stark -  w hilst a single hectare  o f  m an ­
grove forest provides food and  livelihood for te n  fam ilies, a shrim p fa rm  o f  
110 h a  em ploys ju s t six people during  p repara tion  and a fu r th e r five du ring  the 

b e l o w : Salinisation o f  land can reduce shrim p farm ing  season1”.
agricultural productivity and availability o f  W h en  shrim p farm s are successful, profits are o ften  reinvested directly  into
f r u i t  and vegetables. th e  ponds. T hus, there  is generally  n o t enough  m oney  to  p u t aside for savings.
& EjF / Thornton Even w hen  there  are excess profits, n o n e  o f  th e  farm ers EJF encoun tered  con­

sidered saving m oney  in  a bank  account as a feasible 
op tion . T h ere  appears to  be a g enera l m is tru s t o f  
banks and  a lack o f  u n d e rs tan d in g  o f  savings 
schem es. M em bers o f  th e  shrim p farm ers’ club in 
D ong  H ai, T ra V inh Province stated th a t any m oney  
ea rn ed  fro m  sh rim p  fa rm in g  w o u ld  b rin g  b e tte r  
re tu rn  if re-invested17. T he lack o f  savings and direct 
re-investm en t o f  p ro fits  in to  ponds h e igh tens th e  
risks involved w ith  aquaculture, as very  few  fa rm ­
ers have any security  to  fall back on  should  fu tu re  
shrim p crops fail.

Shrim p farm ers encoun te red  during  th e  p roduc­
tion  o f  this rep o rt seem ed aw are and accepting o f  
th e  h igh  risks associated  w ith  aquacu ltu re . T hey  
m a in ta in ed  th a t aq u acu ltu re  rem a in ed  th e  best 
choice for th em  and th a t it w ould  bring  th em  m ore  
m oney  th an  fishing or agriculture. H owever, there  
appears to  be a gender difference in  the  degree o f  
risk th a t seem ed  acceptable, w o m en  p re fe rrin g  
low er risks and  re tu rn s , and  m en , genera lly  th e  
decision  m akers, p re fe rrin g  h ig h  risk-high re tu rn  
activities1114.

‘Many o f the landless households interviewed in one commune in Ca M au Province had once been involved in shrimp 

farming, suggesting that shrimp farm ing had only increased their vulnerability... The high capital investment required 

and the loans necessary to raise that capital are drastically lowering the security o f  such households’
D r C ecilia L u ttre ll4

(D r L u ttre ll re p o rte d  th a t  m a n y  ho u se h o ld s in  th is c o m m u n e  re g re t th e  conversion  to  shrim p, an d  lo n g  to  co n v ert b a c k  to  rice  p ro d u c tio n .)
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Resource-use conflicts

In a n u m b er o f  o th er countries, serious h u m an  
rights abuses including m urder, rape, illegal land 
seizure and in tim idation  have arisen o u t o f  con­
flicts b e tw een  stakeho lders d irectly -related  to  
shrim p aquaculture’. T he E nvironm ental Justice 
F ou n d atio n ’s research  concludes th a t such 
ex trem e social im pacts are n o t im m ed ia te ly  
obvious in  V ie tnam . H ow ever, cond itions do 
exist in  V ie tnam  th a t m ay  lead  to  serious 
reso u rce  and  land-use conflicts in  th e  fu tu re . 
Indeed , in  recen t years resource-use  conflicts 
have b een  escalating19.

R ural u n re s t has b een  g ro w in g  in  th e  
M ekong  D elta  due  to  lack o f  land  and loss o f  
rice paddies, and m arginalisation  o f  trad itional 
rice fa rm e rs1. It is re p o r te d  th a t peo p le  have 
b een  dam ag ing  dykes su rround ing  rice fields to  
flood  th e ir  sh rim p  ponds w ith  salt w ater, and 
approx im ate ly  120,000  ha  o f  p ad d y  w as con ­
verted  to shrim p ponds in  Ca M au in 20019. C on­
version  o f  rice lands for aquacu ltu re  has serious 
im plica tions for food  security : C a M au

province’s rice yield is rep o rted  to  have fallen 
by  h a lf  to  460,000 tonnes in 200T°.

Similarly salinisation o f  agricultural land fol­
low ing  dyke d es tru c tio n  has led  to  conflicts 
a round  T am  G iang lagoon21. Shrim p aquacul­
tu re  developm ent a round  th e  lagoon  has also 
led to  conflict over land allocation betw een  fish­
ers and shrim p farm ers - m uch  o f  th e  land has 
n o w  b een  enclosed, and local fishers, especially 
the very  poor, are unable  to  access resources on 
w hich  m an y  o f  th e m  dep en d  fo r th e ir  liveli­
h oo d s11. This has led to  in ten tional dam age o f 
aq u acu ltu re  struc tu res, p resum ab ly  by  ang ry  
fisher-folk21.

U nequal land  allocation  and disputes as to  
rights o f  local people have led to  land and w ater 
bodies b e in g  u sed  illegally  in  K hanh H oa. In 
A ugust 2001, In ternational M arineLife Alliance 
d ocum en ted  th e  dea th  o f  nearly  6,000 lobsters 
caged off the  coast o f  X uan Tu, and rep o rted  
th a t lo b s te r cu ltu rists  in  th e  area h o ld  the  
nearby  black tiger shrim p farm ers responsible, 
b lam ing the ir release o f  u n trea ted  w astew ater 
into th e  sea as the cause5.
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‘Peoplefrom other provinces came here to build ponds, so they have a boundary, land and the right to exploit anything in 

the ponds. The problem is there is conflict between the local people and the owners ... when people from Nam Ha province 

came they built a range o f ponds that caused pollution in the local area, aquatic creatures are dying day by day7
In te rv iew  w ith  C h a irm an  o f  a  C o m m u n e  People 's C o m m itte e  in  Q u a n g  N in h  P rov ince, 19994

D r Cecilia Luttrell found during a study o f one 
com m une  in  Q uang  N inh  Province th a t m any  o f  
the m em bers o f the com m une expressed anger at 
appropriation  o f  resources by  outsiders. Im plicit 
in  m an y  o f  h e r  conversations ab o u t ou ts iders 
investing  in sh rim p  pon d s w as th e  n o tio n  th a t 
stealing from  th e ir ponds w as m orally  justified  
since th ey  w ere  v iew ed  to  have no  leg itim ate  
righ t to  m ake such profits from  th e  com m une's 
resources4.

In Ca M au province, m u ch  o f  th e  p rim e 
shrim p farm ing land is reported  to  have been  allo­
cated to  arm y  and police units, and provincial and 
district com m ittee  offices22.

Huynh Viet Khai, director of the Ca Mau 
Department of Fisheries, is reported to have said 
that the dykes for most of the 200,000 ha of acid- 
free fields have been damaged, and efforts to 
develop plants and livestock for the area have been 
neutralised. Another official stated that intruding 
seawater is threatening rice and sugarcane crops 
and fruit trees23.

a b o v e :  R ice on sale in Can Tlw  market. Local production o f  this 
staple crop has fallen considerably following the conversion o f  
agricultural land to shrimp ponds producingfood almost entirely f i r  
export.
(Cl E J F  / S h a n a h a n

b e l o w : M uch o f  Vietnam ’s coastline is being converted to shrimp 
ponds.
(Cl E J F  / S h a n a h a n



l e f t :  Illegid shrimp ponds 
in Khanh Hoa Province.
(& E J F  / T h o r n t o n

Enclosure o f open-access areas
M any o f  V ietnam 's shrim p farm s have b een  developed in  m angrove forests and o th e r w etland  
areas. Being in  th e  tidal zone, these areas o ften  opera te  as ‘open-access resources’ o r lie at the 
d iscretion  o f  local governm en t for allocation to  con trac t holders; m any  lack a long h is to ry  o f 
ow nership, clear tenu re  rights o r any official delineation  o f  p ro p e rty  rights4. Enclosure o f  such 
open  access areas due to  shrim p farm ing, and decreases in  quan tity  and quality  o f  open  access 
resources, has in som e areas resu lted  in households increasingly being  excluded from  previ­
ously available livelihood sources4. H owever, D r L uttrell reports th a t a lthough  official institu ­
tional change has b rough t about an increasing trend  tow ards privatisation o f  resources, in m any 
coastal areas th e  spread and  subsequen t failure o f  shrim p fa rm ing  has caused an  increased  
reliance on  open-access resources, th e  dependence increasing in  line w ith  poverty  and vu lner­
ability o f  th e  social g ro u p 4. From  w ork  in  one com m une in Ca M au Province D r L uttrell reports 
th a t it is only w ith  th e  advent o f  aquacu ltu re  th a t such land has had  a m arket value attached  to  
it capable o f  genera ting  conflict11.

Problems on the horizon

O ne im p o rtan t consideration  is th a t in  V ietnam , com m ercia l/im proved  extensive shrim p farm ­
ing  is a relatively n ew  developm ent -  th e  n u m b er o f  farm s has increased very  rapidly  b u t the 
trend  really only began  in  th e  1990s. To date, no  significant tracts o f  land have been  abandoned, 
and there  is still very  m u ch  a ‘gold ru sh ’ m en ta lity7. H owever, problem s w ith  disease and w ater 
quality  are becom ing  increasingly com m on, and it seem s th a t this w ill increasingly lead to  land­
lessness, change in  social structu re , env ironm enta l degradation , and  possibly increased con­
flict7. Shrim p aquacultu re  in  V ietnam  is on  th e  verge o f  w ho lehearted ly  adopting  th e  intensifi­
cation and industrialisation m odel th a t T hailand has struggled  w ith  for th e  past decade; cu rren t 
practices in Thailand are n o t ecologically sustainable, and there is concern th a t the consequences 
o f  such a tran sfo rm ation  in  the  M ekong River D elta and along th e  coasts and m ajo r deltas o f 
th e  n o rth  o f  V ietnam  w ould  be  even m ore  serious14.

Particularly in the M ekong D elta, m any o f  the im proved extensive farm s w ere started  about 
ten  years ago, and are n o w  beginn ing  to  experience serious problem s w ith  pollu tion  and dis­
ease, leading to reduced o r negative profit margins. For m any o f the farm ers, the only real option 
if  they  are to keep their land is to  upgrade to  semi-intensive systems (currently being encouraged 
by  the governm ent), though  this requires m ajor investm ents for im proved infrastructure, food, 
and seed. Even if  th e  system s are upgraded, semi-intensive system s are predicted  to  fail after 5- 
10 years7. T hose farm ers w ho can afford to  w ill be forced to  upgrade  again, those w ho can’t, or 
w ho are unable to obtain  loans, risk losing their land. It is estim ated th a t after approxim ately five 
years, these intensive system s will fail to  be profitable7.

D ata  from  India and Indonesia show  a sim ilar p a tte rn  o f  declining p roductiv ity  after 5-10 
years in intensive and sem i-intensive system s1515. It has b een  estim ated  th a t over 20% o f  shrim p 
farm s in  fo rm er m angroves in  the  G ulf o f  T hailand are abandoned  after 2-4 years1”, and shrim p 
aquaculture there is becom ing similar to shifting cultivation, w ith  farm s m oving fu rth er and fur­
th e r sou th  as land is abandoned7. A sim ilar situation  is po ten tia l in  V ietnam  if  p roduc tion  m e th ­
ods do n o t im prove7.

W hilst in Thailand som e abandoned ponds have been  converted for o ther uses such as m arine 
m ussel o r sea bass culture, this m ay n o t be an option in Vietnam, and it is vital tha t the governm ent 
begins to plan w hat this land will be able to  be used for7.
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Health impacts

T here  are g row ing concerns about the po ten tial for chemicals 
u sed  in aquaculture to  affect th e  health  o f  farm  w orkers, con­
sum ers o r o thers in th e  proxim ity  o f  shrim p farm s. In te rn a ­
tional M arineLife A lliance-Viem am repo rted  th a t chlorine has 
had  detrim en ta l affects on  fisherw om en w ading in w ater5. T he 
U nited  N ations Food and A griculture O rganisation states tha t 
certain  chemicals used in  aquaculture pose concerns since they 
are frequently  over-used or m isused and because stringent risk 
assessments have yet to  be perform ed27. These concerns include:

•  Use o f  an tib io tics m ay  s tim u la te  d ru g  resistance am o n g  
m icro-organism s; and m ay  have im pacts on  farm  w orkers 
and consum ers.

•  C hem ical inputs include k now n  o r p o ten tia l carcinogens, 
m utagens and teratogens.

•  O rganophosphate  pesticides u sed  have h igh  neurotoxicity, 
poten tia lly  affecting farm  w orkers.

•  H o rm o n es and pesticides can d isrup t th e  h u m an  endocrine 
system.

•  R o tenone (Derris root) u sed  to  kill fish in  shrim p ponds can 
induce resp ira to ry  paralysis.

•  C hem ical residues in p roduced  food m ay risk consum ers.

I m ' i i  .v i . ' i i l i y j f l i c i  - j

a b o v e :  New hope? Antibiotic packaging in Khanh Hoa Province. 
Antibiotic use in shrimp farming is widespread and poorly regulated.
© EJF /  S h a n a h a n

S ocia l Im pacts o f  ex p a n sio n  and su b se q u e n t  fa ilu re  o f  shrim p farm in g4

Positive Impacts
• Increased foreign earnings for Vietnam
• Livelihood diversification where rice returns are low owing to salinity and problems of acid sulphate soil
• Opportunities for credit and preferential taxation for shrimp farming households
• Increased earnings for local authorities from selling contracts over previously 'unused' land and resources
• Increased trading opportunities and other multiplier effects in the area

Negative Impacts
• Rivers, ground and surface water affected by pollution from runoff, adversely affecting natural products
• Enclosure of open-access areas restricting livelihood sources for the poorest
• Increased landlessness as households which cannot afford the capital investment needed for shrimp farming are pushed off land
• Little benefit accrues to the area as many shrimp farmers who are able to profit are from outside the commune
• Increased conflict over land and resource-use rights

Impacts o f  the Subsequent Failure o f  Shrimp Farming
• High levels of debt in all shrimp farming households, restricting transfers to other income-generating activities
• Forced diversification of livelihoods
• Increased tree-planting on private land as the value of the shrimp ponds decreases
• Increased landlessness as poorer pond owners are forced to sell land to pay debts
• Falling land prices, richer households selling land
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S H R I M P  P R O D U C T I O N  P R O B L E M S  
IN V I E T N A M

Vietnam ese shrim p farm ers face various problem s, and these are partic­
ularly acute for the poorest families. M any o f  these problem s have direct 
econom ic im plications and a situation  therefo re  exists w hereby  shrim p 

aquacu ltu re  can trigger poverty  spirals and p ro m o te  disparities be tw een  the 
w ealthy  and poor. For m any  farm ers, know ledge o f  these p rob lem s exists, b u t 
th e  finances requ ired  to  tackle th em  do n o t1 J. Key problem s w ith  shrim p aqua­
cultu re  in  V ietnam  include:

Disease

T he risk o f  crop failure from  disease outbreaks creates serious difficulties for 
sm all investors w ith  po o r access to  credit, and  after one failure, m any  farm ers 
do n o t have sufficient capital to  recover’. Shrimp viral diseases, especially W hite- 
spot disease and Yellow-head disease, are becom ing  increasingly prevalent in 
V ietnam . In 2001, in  one district in Tra Vinh Province, w here 60-70% o f  house­
holds conducted  shrim p aquaculture, 40% failed in  production , w ith  th e  failure 
ra te  in  som e districts (such as T ra Cu) as h igh  as 70%4. M any shrim p farm ers 
w en t ban k ru p t in  1994 w hen  a disease epidem ic spread th ro u g h o u t th e  so u th ­
ern  provinces covering an area o f  84,858 h a  and resulting  in  V N D  294 billion 
(US$26.7 m illion) o f  dam age5.

T here  appears to  be  a clear link be tw een  env ironm ental conditions and dis­
ease outbreak, w ith  fluctuations in  oxygen, tem p era tu re  and salinity increasing 
physiological stresses and low ering th e  im m une response o f  shrim p' . This is 
exacerbated w here post-larvae are o f  po o r quality, and w here shrim p farm s are 
situated  in  m angroves, w here the soil has a h igh  acid sulphate po ten tia l. O n 
acid su lphate soils, anaerob ic  decom position  leads to  the  fo rm ation  o f  iron  
pyrite w hich, w hen  exposed to  air, is oxidised to iron  and sulphuric acid. Acid­
ity  stresses shrim p, can starve ponds o f  nu trien ts, release toxic ions, and p re ­
cipitate iron  o n  shrim p gills and exoskeletons7.

b e l o w :  Dead shrimp -  diseases are 
becoming increasingly prevalent in Vietnam.
©  EJF /  T h o r n t o n
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Post-larvae quality and quantity

M ajor d e te rm in an ts  o f  harves t success are th e  quality  and q u an tity  o f  post-larvae. 
D em and exists for 40 billion post-larvae annually  yet only one-third to  one-half o f  these 
are p roduced  in  V ietnam , th e  rem ainder be ing  im p o rted  largely from  th e  USA28. In 
2001, Ca M au province could supply only tw o-thirds o f  th e  12 billion b reeder shrim p 
n eeded  for each crop910. Prices for b reeder shrim p have skyrocketed accordingly -  M r 
H uynh  Tuyet, a shrim p farm er in  K hanh H oa stated th a t one m o th er shrimp, previously 
costing V N D  1 m illion (US$66), n o w  realises V N D  10-15 m illion (US$ 666-1000)11.

H igh  dem ands and lim ited  supplies have resu lted  in quality  con tro l systems, w here 
present, being inadequate. B roodstock is ideally bred  from  only once or twice, b u t often 
seven or eight b roods are raised12. Later b roods ten d  to  be o f  very  p o o r quality  (high 
m o rta lity  ra tes and  increased susceptibility  to  disease), b u t prices are th e  sam e and 
farm ers cannot tell w hich b ro o d  the ir stock is from , leading to  an increased e lem en t o f 
risk. It has recen tly  b een  estim ated  th a t only 10% o f b reed ing  shrim p in th e  central 
reg ion  m ee t quality  standards; low  quality  o f  b roodstock  has b een  b lam ed  for recen t 
massive shrim p deaths in the M ekong Delta, w ith  resulting losses estim ated at US$39.47 
m illion11.

Post-larvae quality  is also affected by  the d istribu tion  o f  hatcheries -  m any  are in 
S ou th -C en tra l V ietnam  (a round  N ha T rang  and  D a N ang). Post-larvae tran sp o rted  
from  these hatcheries to  th e  M ekong delta are affected by  the jo u rn ey  and have reduced 
survival ra tes1. However, this situation  appears to  be im proving. For exam ple 70 ha tch ­
eries opened  in  Tra V inh province in 200214.

T hese problem s particularly  affect th e  poorest farm ers, often  forced to  buy  on  credit 
to  be settled after harvests (th rough  m iddlem en at th e  farm -gate), and therefore  unable 
to  select post-larvae o r to  n ego tia te14. T hus th e  poo rest farm ers often  bu y  post-larvae 
th a t canno t be sold to  th e  m ore  d iscerning w ealthy  ones. Being dependen t u p o n  the 
arrival o f  a m iddlem an w ith  post-larvae is a fu r th e r p rob lem  experienced by  th e  poor, 
and m eans th a t tim ing  for stocking ponds m ay  n o t be  ideal, leading to  fu r th e r risk o f 
failure1.

b e l o w :  Vietnam currently 
produces only one-third to 
one-lutlf o f  the post-larvae 
needed to supply demand.

) EJF /  S h a n a h a n

Feed and chemicals

Feed required  to  p roduce  1kg o f  shrim p costs abou t V ND  
40,00015. Supplem entary  feeding is a com m on  com ponen t o f 
V ie tnam ese  sh rim p  aq u acu ltu re . M ost feed u sed  is ru d i­
m en ta ry  (typically contain ing sm all boiled fish, shrimp, crab, 
rice  p o w d er and  egg yolk) and  p ro d u ced  by  th e  fa rm ers 
them selves15. T his is because  n o t only  is com m ercia l feed 
expensive b u t it is also lim ited  in  supply, m eeting  only  20% 
o f  th e  national requ irem en t2. H om e-m ade feed tends to  be 
o f  low  q u a lity  w ith  a p o o r conversion  ra te  (4kg b e in g  
requ ired  to  p roduce  1kg o f  shrim p) and  can con tribu te  to 
p o llu tio n  p ro b lem s2. C oncerns ab o u t en v iro n m en ta l and 
h ea lth  risks associated w ith  chem icals used  in  shrim p aqua­
cultu re  have led to  certa in  p roducts be ing  banned  by  shrim p 
im porting  countries (see page 26).

Q uality  control &- antibiotic use
Q uality  o f  com m ercial feed m ay  also be  a p rob lem  in som e 
areas -  C haroen  Pokphand T hai feed is generally  recognised 
as th e  b es t q u a lity  in  V ietnam , b u t is v e ry  expensive. 
A lthough  o th e r com m ercial feed is available, quality  is n o t 
assured: u n scru p u lo u s activities rep o rted  include farm ers 
be in g  sold ou t-o f-date  feed (w hich  ap p aren tly  has led  to 
shrim p deaths1') and allegations o f  feed being  po isoned  by 
rival com panies -  tw o  as-yet un -nam ed  com panies in C an 
Gio are u n d e r M OFI (M inistry o f  Fisheries) investigation17. 
As w ith  post-larvae , feed and  fertiliser are b o u g h t at th e  
farm -gate  so for small-scale farm ers, acting alone, th ere  is 
little po ten tia l for nego tia tion4 ls.

Officials are reported ly  struggling to  keep up  shrim p feed 
certification and quaran tine  regulations. T here  are th o u g h t
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to  be  over 120 feed varieties in  use, and illegal im ports are flourishing despite the gov­
e rn m en t issuing m ore  licenses; illegal feed u sed  for shrim p b reed ing  is n o t tes ted  or 
quaran tined  before use, and represents a po ten tia l p a th  for disease ou tb reaks10. By 2010 
over one m illion tonnes o f  shrim p food will be available, b u t only h a lf  o f  this w ill be 
certified2. It has been  estim ated  th a t abou t 80% o f  traders sell food w ith o u t conduct­
ing any quality  tests, at prices 3-4 tim es less th an  feeds m ain tain ing  quality  standards19. 
R ecently th e  governm en t has revoked th e  n eed  for licenses for im porting  aquaculture  
feeds19.

Inappropriate Feeding Regimes
W hilst m any  farm ers correctly  feed sm all quantities at regular in tervals15, others, espe­
cially th e  poorest, are unable to  do so, leaving shrim p to starve w hen  they  cannot afford 
food and th en  overfeeding w hen  funds are available1. For o th e r farm ers, a genera l lack 
o f  awareness o f  pond  m orta lity  rates m eans tha t they  are often  overfeeding all th e  tim e. 
For e ither reason , th e  resu lting  excess feed w astes m o n ey  and  reso u rces15, and  can 
increase n u tr ien t po llu tion  o f  th e  ponds and receiving w aters.

Pond pollution
In ad d ition  to  artific ia l feed and  an tib io tic  use, chem icals inc lud ing  ch lo rine  and 
form aldehyde are w idely u sed  for po n d  p rep ara tio n  and sterilisation  (som e farm ers 
actually w ash shrim ps in 1-2 p p m  form aldehyde20). Pesticides and possibly heavy m e t­
als are also th o u g h t to  be presen t in  m any  shrim p ponds as residues from  previous agri­
cu ltu ral activity and run-o ff from  neighbouring  farm s2 20.

Excessive stocking densities and inappropriate feeding regim es can increase pollu tion  
b e l o w : As shrimp production  and fu rth e r im pact productivity. As the  shrim p grow, they  n eed  m ore  food and pro-
intensifies in Vietnam, the range duce g reater quantities o f  excreted w aste, factors th a t are exacerbated w ith  h igh  culture
and quantity o f  chemical inputs densities. T he  excessive organic m a tte r  (especially at n igh t and early in  th e  m orn ing) is
is increasing. po llu ting  as it blocks light and  can inhib it algal oxygen production . A t these tim es, dis-
©  EJF /  S h a n a h a n  solved oxygen co n ten t can be as low  as 2.5 o r 3 mg/1, w hereas levels should be  g rea ter

th an  5 m g /l in  ponds2. It appears th a t a critical stage is reached  a round  tw o  m on ths 
after stocking, w h en  p ro b lem s o f  disease o ften  occur. By this tim e  th e  fa rm er has 
invested heavily in  feed, etc. and is in  no  position  to  a ttem p t rem ediation .

'¿UClTi M il.
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Antibiotic use in Vietnam ese 
shrim p production
Commercial feeds used in Vietnam do contain 
antibiotics, but due to problems with availability 
and the expense of commercial feeds, up to 80% 
of shrimp feed in Vietnam is thought to be home­
made. Often when farmers use home-made feed 
they also buy antibiotics, which are widely 
available in shops, and add them with very little 
understanding of their effects or proper use, 
often receiving advice just from fellow farmers15. 
Prime Minister Phan Van Khai issued an 
instruction on 25 February 2002, dem anding that 
the ministries of Agriculture and Rural 
Development and Fisheries ban the use in food of 
any chemicals banned by the EU and USA; to 
date ten antibiotics and chemicals have been 
banned for use in the breeding, raising and 
processing of seafood21.

Flowever, though chloramphenicol (a broad 
spectrum antibiotic which is used to treat bacterial 
meningitis and typhoid, but which has been 
linked to childhood leukaemia22 and aplastic 
anaemia) is among those banned, it is thought 
that many farmers are still using their old stocks15. 
Phenicols are the only accessible potent cure for 
meningitis in developing countries, and so in 
addition to the health risks for consumers there 
are also impacts associated with resistance 
developm ent25. Imports of shrimp to the US from 
China and Vietnam were greatly reduced in 2001 
following detection of traces of chloramphenicol, 
and the Food and Drug Administration is reported 
to be refocusing its inspections on imports from 
these countries using upgraded testing 
techniques22. In April 2002, Canada enforced a 
'hold and test' protocol to test 'every shipment' of 
shrimp from China, Vietnam and other Southeast 
Asian nations for the presence of 
chloramphenicol, and the EU banned Chinese 
shrimp in January after shipments of product 
tested positive24. In March 2002, the British Food 
Safety Agency dem anded the exclusion of shrimp 
imported from a num ber of Asian countries, 
including Vietnam, due to random samples being 
found to contain antibiotics from the banned 
group nitrofurans (the nitrofurans include 
furazolidone and nifurpirinol, and are suspected 
carcinogens24). In the same month, the European 
Commission published a decision making it 
mandatory for M em ber States to test Vietnamese 
shrimp imports for antibiotic residues 
(Commission Decision 2002/250/EC). Results 
will be notified to the European Commission's 
Rapid Alert System for Food and Feed, and 
decisions will be reviewed in light of test results25.

Continued use of these antibiotics may risk 
tighter controls and further bans on exports; in 
addition to the economic impacts of such 
controls, they risk leading to products that have 
failed to m eet standards being released into 
domestic markets26.

Pond, design <ùr technology transfer

P ond  design  and  p rep a ra tio n  p ro b lem s resu lt fro m  lack o f  
resources and p o o r techno logy  transfer. T h o u g h  larger scale 
projects appear to be w ell p lanned  and w ell funded  (e.g. the 
governm en t developm ent on  sandy land in  Phu  D ien C om ­
m une, H ue), th e  m ajo rity  o f  sm all scale shrim p ponds have 
been  constructed  by  shrim p farm ers them selves, often  w ith  
very  lim ited  know ledge, planning, and resources15.

M any o f  the  shrim p fa rm ers’ p rob lem s stem  from  p o o r 
p o n d  design, especially regarding w ater m ovem ent. T he dis­
charge o f  effluent and recru itm en t o f  w ater into and from  the 
sam e body  and th ro u g h  th e  sam e canal, and th e  exchange o f 
w ate r be tw een  neighbouring  farm s, transfers po llu tan ts and 
increases the  likelihood o f  disease transm ission.

All small-scale farm s visited by  EJF had  po o r w ater systems 
and lacked w ater trea tm en t facilities. In alm ost all o f  th e  sites, 
discharge o f  effluent and recru itm en t o f  w ate r w ere from  the 
sam e body, th ro u g h  th e  sam e canal. T here  was no  trea tm en t 
o f  w ate r e ither p rio r to  p o n d  filling or before discharge, and 
there  w as exchange o f  w ater be tw een  neighbouring  farms.

A lthough  m an y  farm ers are aw are th a t b e tte r  w ate r sys­
tem s w ould  help reduce risks2,8,14, it appears th a t they  do n o t 
recognise th e  cen tral im portance  o f  an  adequate  w ate r sys­
tem . F u rth erm o re , as m o s t farm ers have little land  to use, 
they  are n o t in  favour o f  relinquishing shrim p po n d  area to 
w hat they  perceive to  be unproductive activities o f  w ate r set­
tling  and cleansing, th o u g h  a lack o f  such com ponents exac­
erbates p roblem s o f  overstocking and excessive chem ical use 
discussed above. W here  farm ers are aw are o f  these issues and 
w illing to  act, it seem s th a t they  are o ften  constrained  by  a 
lack o f  funds.

Pond  p repara tion  is also problem atic. T he  p o o re r farm ers 
in  p a rticu la r can n o t afford to  p ro p e rly  p repare  pon d s (e.g. 
rem oval o f  soil, w ate r cleansing)1, leading to  fu r th e r risk o f  
disease and failed harvests

Integrated M angrove-Shrimp Ponds
In  th e  M ekong  D elta, th e  g o v ern m en t and  g ro u p s  such as 
O xfam  GB are actively en co u rag in g  d ev e lopm en t o f  in te ­
g ra te d  m angrove-sh rim p  aquacu ltu re , w h ich  is a positive 
developm ent in  m an y  ways. H ow ever, w e found  th a t there  
w as som e concern  over th e  actual m odels be ing  used . T he 
m ajority  o f  (legal) m angrove-shrim p system s in  land governed 
by  the forest en terp rise  have m angrove and shrim p areas tha t 
are in tegrated , b u t it m ay  be th a t it is b e tte r  to  use isolated 
m angrove and shrim p areas w ith in  these m odels, w hile still 
keep ing  th e  typical 30% shrim p: 70% m angrove ra tio 1.

M any M ekong  D elta  p lo ts  are approxim ately  10 ha, b u t 
m an ag in g  10 h a  ‘p o n d s’ on ly  3 ha  o f  w h ich  ac tua lly  ho ld  
shrim p and give p ro fit can  be  p rob lem atic1. L eaf decay can 
lead  to  lack o f  oxygen, and predato rs (such as sea bass) can be 
difficult to  contro l. In addition, the m angrove trees in  these 
system s don’t flourish -  they  are tidal trees and require  w ater 
exchange, b u t inside th e  dykes w ater becom es stagnant. T he 
dykes also re s tric t m ang rove ecosystem  func tions such  as 
biofiltration, acting as nursery  grounds, and provision o f  nu tri­
ents in  falling leaves.

In the in teg ra ted  systems, th e  rem oval o f  sed im ent from  
th e  ponds and  process o f  p lacing it on  th e  m angrove areas 
rapidly  accelerates th e  succession from  m angrove to  te rres­
tr ia l/ inland species, w hich ou t-com pete the  m angrove species 
as th e  area becom es h ig h e r7

2 6  R I S K Y  B U S I N E S S



Under-resourced, extension services

Funding w ith in  the extension services is very  lim ited 
-  all o f  th e  centres th a t EJF v isited  w ere  based  in 
sm all run-dow n buildings, w ith  lim ited resources for 
dem onstra tion  ponds or for training. In Tra Vinh, for 
example, extension budgets in  2001 equated  to  V ND  
5-10 per farm er (US$1 =  15,000VND); m uch  o f  this 
goes tow ards salaries o f  extension staff and adm inis­
tra tion , and thus there is very  little left for tra in ing4.

Linked w ith  lack o f  funds, a fu r th e r constra in t is 
access to  education, b o th  physical access, and acces­
sibility o f  m aterial. T h o u g h  th e  fishery  ex tension 
centre staff in terv iew ed  by EJF all stated  th a t they  
travel to  even th e  m ost rem o te  areas and th a t every­
one is w elcom e to attend, there  are reports to  the 
con trary4 ls, and it seem s th a t in m ost provinces there 
are n o t enough  staff o r funds to  provide adequate 
tra in in g  o r tech n o lo g y  tran sfe r to  all. R ather, it 
appears that, at m ost, the  extension services provide 
one train ing  session (usually one day) per farm er per 
year.

In addition, even if  they  are able to  attend, m uch  
o f  the training seem s to  be geared tow ards com m ercial o r larger scale shrim p 
farms, and m ay b e  inappropriate for small-scale farm ers. Lim ited funds m ean  
that, in  m ost cases, teaching is entirely oral, a likely im pedim ent to  transfer 
o f  know ledge.

In th e  south, access to  extension m ay be m ore  o f  a prob lem . C oastal and 
m angrove areas are all w ith in  th e  contro l o f  G overnm ent Forest E nterprises 
( though  w here they  have b een  converted  in to  rice paddies, they  are u n d er 
d irect con tro l o f  the D ep artm en t o f  R ural Affairs, A griculture and Devel­
opm ent), and obtain ing em ergency  advice on  aquacultu re  can be difficult.

Frustratingly , in  m an y  cases w here  ex tens ion  services do  seem  to  be 
w orking, due to  lim ited  funds farm ers are often  unable  to  im plem en t w hat 
th ey  have lea rn t in  training.

n

a b o v e :  A n integrated shrimp-mangrove system in 
Duyen Hat, Tra Vinh province.
(& E J F  / S h a n a h a n

b e l o w : Shrim pfarm ers club in Duyen Hai. This 
Oxfam-led initiative encourages small-scale shrimp  

farmers to work together, to increase their technical 
knowledge and improve their negotiating power.

Climatic factors

V ietnam ’s clim ate con tribu tes to  problem s in shrim p farm ing, and th o u g h  
th e  m ajority  o f  shrim p farm  developm ent has b een  in the M ekong D elta, it 
seem s th a t conditions here  m ay  be  particularly  unsuitable. D uring  the  d ry  
season, increased salinity can be  prob lem atic  and the w ea ther can becom e 
too  h o t (w ith  g reater daily ranges), especially in th e  sou th2. Daily w ater tem ­
p era tu re  ranges o f  10-12 ° C can occur b u t a difference o f  ju s t 5-6 “C c a n b e  
enough  to  kill shrim p2. In th e  w et season, w ater tem p era tu re  varies less, b u t 
salinity is m uch  lower, and conditions are m ore  suited  to  raising freshw ater 
p raw ns2.

C lim ate and w ate r quality  appear m ore  suitable in  sou th -cen tra l V iet­
n am  (around N ha T rang /K hanh  H oa) and, in  general, shrim p farm s here  do 
appear to  have few er p rob lem s associated w ith  disease. T idal range is an 
im portan t factor for m any o f  the ponds; relatively h igh pollu tion  and disease 
in  T am  G iang Lagoon m ay be related  to  the  lagoon  having one o f  the low ­
est tida l ranges in  V ie tnam  -  ju s t 0.5m , resu ltin g  in  ineffic ien t w a te r 
exchange15.

In all areas th a t EJF visited, it appears th a t there  is one ‘safer’ first harvest 
du ring  th e  d ry  season, beg inn ing  ju s t after Tet (V ietnam ese N ew  Year) w ith  
harvesting in M ay/June. M any farm ers th en  a ttem pt a second harvest before 
th e  w et season -  this is often very  risky -  if  badly-tim ed, th e  crop m ay be lost 
to  floods. However, profits can be very  h igh as there are less shrim p available 
o n  the  m arket at this tim e o f  year.

In som e areas, shrim p farm ers are already being  encouraged  to  harvest 
once a year -  this greatly  reduces risk o f  failure, and should  be  encouraged  
further.
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Market forces

H av ing  b een  en co u rag ed  by  th e  IM F /W o rid  
Bank to  focus on  ‘cash crops’ -  such as coffee, tea, 
co tton  -  at the expense o f  subsistence food, m any 
developing co un try  farm ers found  them selves in 
serious financial difficulty  w h en  th e  va lue  o f  
those crops slum ped because o f  oversupply V iet­
n a m ’s coffee industry  was recen tly  devastated  by 
a g lobal p rice slum p, w ith  prices falling from  
£2,800 p e r  to n n e  in  1995 to  £350 p e r  to n n e  in  
2 00229 -  this w as in  p a rt a ttribu tab le  to  th e  rela­
tively sudden  increase in  availability m u ch  o f  it 
due  to  V ietnam ’s ow n rap id  expansion in  coffee 
p roduction . Similarly, g lobal m arket trends have 
p o ten tia l to  im pact shrim p aquacu ltu re  and, to  
vary ing  degrees, b o th  farm ers and  governm ent 
bodies exhibit a lack o f  awareness o f  this th rea t or 
an inability to  react to it.

T he  tren d  for in tensifica tion  o f  shrim p p ro ­
duc tion  b o th  in  m any  o f  V ietnam ’s neighbours 
(C hina, Philippines, Indonesia , T hailand) and  
globally (Africa, South  and C entral A m erica) will 
have m a jo r im plications for th e  g lobal m ark e t 
(especially following China’s en try  into the W orld 
T rade O rganisation), fu r th e r exposing V ietnam  
to  risks o f  over-em bracing shrim p aquacultu re  as 
a cen tral pillar o f  developm ent. In  light o f  this, it 
is essen tial th a t th e  g o v ern m en t n o t on ly  con ­
ducts relevant m arket analyses, b u t th a t findings 
are conveyed d o w n  th e  p ro d u c tio n  chain  to  
sm all-scale farm ers. It is essential th a t V ietnam  
ensures env ironm en ta l and social sustainability  
to  p ro tec t its m arkets for shrimp.

V ietnam ’s m ain  in te rna tiona l export m arkets 
are th e  EU, Japan  and USA, w ith  som e export to  
Africa. Food standards req u irem en ts  in  these  
rec ip ien t coun tries  can  also affect th e  tra d e  in  
shrimps. For example, EU regulations restrict cer­
ta in  types and levels o f  antibiotics such as chlo­
ram phenico l. In V ietnam , ch loram phenico l use 
is ban n ed , b u t th e  law  is d ifficult to  en fo rce2. 
T rade em bargoes resulting from  im porting  coun­
tries’ de tec tion  o f  chemicals can depress m arkets. 
Recently, th e  C anadian  governm en t found  traces 
o f  ch lo ram p h en ico l in  im p o rte d  shrim p, one 
sh ip m en t o f  w h ich  cam e fro m  V ie tn am 24, and  
V ietnam ese T iger p raw ns w ere am ong  products 
recen tly  recalled from  sale in  th e  U K  due to  p res­
ence o f  th e  carcinogenic antib io tic n itro fu rans, 
chem icals p roh ib ited  for use in  food p roduc tion  
in  th e  E uropean  C om m un ity10.

A s con su m ers b eco m e increasingly  aw are o f  
socia l and environm enta l im pacts o f  shrim p  
aquacu lture w orld w id e, additional p ressu re  
can b e  ex p e c te d  to  b e  ex er ted  by im porting  
cou n tr ies  w a n tin g  to  en su re  th a t  th e  shrim ps  
th e y  con su m e are produced  sustainab ly .

a b o v e :  Shrimp products fo r  sale.
© EJF /  S h a n a h a n

Lack o f cooperatives

In spite o f  a n ew  ‘C ooperative Law’, there  are still 
very few  farm er’s production  groups in  V ietnam 4. 
C onsequently , ind iv idual sh rim p  fa rm ers  lack 
nego tia ting  pow er, w hich reduces the ir ability to  
secure quality  feed and post-larvae.

Inefficient production chains

A  m ajo r fac to r con tribu ting  to  V ietnam ’s p ro b ­
lem s w ith  post-larvae and feed is the structure  o f 
p ro d u c tio n  chains. T hese com prise landow ners 
and farm  w orkers; suppliers o f  post-larvae, feed 
and ex tension  services; and  shrim p purchasing, 
processing and exporting companies. In Thailand, 
often one com pany (e.g. C haroen  Pokphand) will 
be involved in  th e  entire process -  signing con­
tracts w ith  farm ers for the land; supplying post­
larvae, food and technical extension; and buying, 
processing and exporting  the shrim p produced.

Conversely, in  V ietnam , m an y  fa rm ers have 
use rights to  their ow n land (though  there are still 
m any  ten an t farm ers in  som e areas). Postlarvae 
and  feed are b o u g h t from  separa te  com panies. 
T he governm en t provides m ost o f  th e  extension 
services, and  p rocessing  and  ex p o rt are p e r­
fo rm ed  by  y e t m o re  separa te  com panies. T he 
various com panies o r bodies ten d  n o t to  w ork  
toge ther, ra th e r  m ax im ising  th e ir  o w n  p ro fits  
often  w ith o u t th o u g h t for th e  final ou tcom e or 
o ther links in  the chain. For example, som e hatch­
eries repu ted ly  use large quantities o f  antibiotics 
so th a t post-larvae are healthy  at sale b u t m ay  die 
a few  days later. Feed com panies have reported ly  
acted w ith  sim ilar self-interest (see above). Poor 
farm ers are often n o t free to  decide w hen  to  stock 
ponds b u t m ust aw ait th e  arrival o f  m iddlem en 
selling post-larvae1. T he  co m m o n  resu lt o f  this 
system  o f  m axim ised profits at every stage in  the 
chain is th a t farm ers lose out.
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Marketing channels

A quaculture resource m arketing  channels have been  stud­
ied a round  th e  T am  G iang Lagoon. T here  are th ree  types 
o f  purchasers: m id d lem en /w o m en  w ho take p roduce  to  
inland or city m arkets; those w ho sell to  local consum ers; 
and ‘collectors’ w ho w ork  buy  h igh  quality  p roduce  for 
the local freezing company, the Song H uong  Freezing Fac­
tory. This com pany has a m onopoly, and is therefore  able 
to  dictate prices’1.

Shrimp M arketing Channels in Phu Tan

rn d ü u c E ii

C O L I I C T Ü S E

Lack o f recognition o f mangrove 
importance

T here  appears to be a general lack o f  aw areness o f  the 
b enefits  o f  env ironm en ta l resources, particu larly  from  
m angrove forests. M any farm ers believe leaves falling into 
ponds lead  to  po llu tion  and disease, and th a t trees take 
u p  land th a t could be  used  for profitable shrim p ponds” . 
Farm ers and landless people collect fuel-w ood from  dead 
trees in  th e  forest, b u t this is n o t v iew ed as having any 
m o n e ta ry  value  and  th ere fo re  is n o t v iew ed  as im p o r­
ta n t” . E duca tion  ab o u t m ang roves’ ro le  in  im prov ing  
w ater quality and disease reduction, and about their m ore 
d irect benefits is crucial if  these attitudes are to  change.

Productivity declines

W h en  extensive systems are upgraded  to  im proved-exten­
sive systems, p ro d uc tion  is likely to  fall after abou t 10-20 
years” . M any o f  V ie tn am ’s im proved-extensive farm s 
w ere started  abou t ten  years ago, and are n o w  beginn ing  
to  experience serious p rob lem s w ith  p o llu tion  and  dis­
ease, leading to  reduced or negative profit m argins. M any 
farm ers, having already invested heavily in  aquaculture, 
feei com pelled  to  u p g rad e  to  sem i-in tensive system s, 
th o u g h  th is requ ires fu r th e r  m a jo r investm en ts for 
im proved  in fras tru c tu re , food, and  seed. Even if  
u p g rad ed , sem i-in tensive system s are p red ic ted  to  fail 
after 5-10 years” . T hose farm ers w ho can afford to  w ill 
be  forced to  up g rad e  again, those w ho can’t, o r w ho are 
u nab le  to  o b ta in  loans, risk  losing  th e ir  land. It is esti­

m ated  th a t after approxim ately five years, these intensive 
system s w ill also fail to  be profitable” . D ata from  India 
and Indonesia show  sim ilar p roductiv ity  declines after 5- 
10 years in intensive and sem i-intensive system s714. It has 
b een  estim ated  th a t over 20% o f  shrim p farm s in fo rm er 
m angroves in the G ulf o f  T hailand are abandoned  after 
2-4 years” ; shrim p aquacultu re  h ere  is becom ing  sim ilar 
to  shifting cultivation, w ith  farm s m oving  fu r th e r and 
fu rth e r sou th  as land is abandoned” . A sim ilar situation  
is envisaged for V ie tnam  if  aq u acu ltu re  deve lopm en t 
continues as it is today. A bandoned farm s are difficult and 
expensive to  convert back to  agricu ltu re  because o f  h igh  
salin ity  and  chem ical po llu tio n , and  th e re  rem ains 
considerab le  d eb a te  ab o u t th e  feasib ility  o f  re s to rin g  
m angrove forests to the ir fo rm er diversity and ecological 
significance.

a b o v e  sc b e l o w : In m any areas, the benefits o f  environmental 
resources, particularly o f  mangroves, are not recognised. Shrimp  
fa rm ing  in Vietnam has resulted in the widespread conversion o f  
productive and diverse mangrove forests into barren landscapes 
largely devoid o f  life.
© EJF /  T h o r n t o n
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VIETNAMESE SHRIMP AQUACULTURE 
THE WAY FORWARD

The principal problem s o f  shrim p aquaculture in  V ietnam  are social, econom ic 
and  env ironm ental, and exist because  o f  inadequacies in  p ro d u c tio n  tech ­
n iques and p o o r dissem ination  o f  inform ation . It is o f  p rim e im portance  th a t 

financial risks to  p o o r farm ers are reduced  w hilst env ironm ental in teg rity  is upheld  
and im proved. C en tra l to  achieving these targets are high-calibre strategic planning, 
im proved  p ro d u c tio n  standards, increased  educa tion , a lte rna tive  econom ic  
approaches and reduced  env ironm enta l im pacts.

Improved, production approaches
Improvements to integrated mangrove-shrimp systems and rotational systems 
In teg ra ted  m angrove shrim p ponds should  con tinue  to  be  encouraged . H owever, 
careful consideration  should be m ade o f  the m odels used  and w here appropriate, the 
g overnm en t should  encourage  separated  m angrove-shrim p system s in  th e  typical 
70:30 (or similar) ratio  to  replace in teg ra ted  m angrove-shrim p 70:30 system s1. Farm ­
ers should also be  encouraged  to  have sm all trial semi-extensive ponds (500-1000 m 2) 
w ithin these areas. However, in general, m angrove habitats are n o t suitable sites for the 
developm ent o f  shrim p aquacultu re2, and this should be taken  into consideration  in 
governm ent policy

Low  density, m angrove-shrim p and m angrove-rice ro ta tional system s should  be 
encouraged. Birdlife V ietnam  rep o rted  in 1996 th a t on  100 ha  o f  land along th e  Van 
Uc river in  T ien  Lang d istrict rice cultivation  and  aquacu ltu re  w ere conducted  in 
ponds and be tw een  m angrove trees w ith  rice and m arine products being  harvested  
in  a lternate  years’.

W ater m anagem ent/pollu tion  reduction
T he construction  o f  m ore  appropriate canal system s is necessary in m any areas and 
the n eed  for p roper w ater system s should be strongly stressed during  extension. Sep­
ara te  inflow  and effluent channels w ill reduce th e  spread o f  disease and po llu tion  
be tw een  ponds. B etter tre a tm en t o f  w ater, b o th  before and  after en tering  shrim p 
ponds, is essential, as is m ore  inform ed use o f  inputs. Local governm en t and donor 
agencies should be encouraged to  provide grants o r loans specifically for this purpose.
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Improved Hatcheries
Post-larvae p ro duc tion  capacity needs to  be increased and an  effective quality  
contro l system  needs to  be im plem ented. A pparently there are plans to  upgrade 
hatcheries, en cou rag ing  p rivate  sector sm all capacity  operations; to im p o rt 
b ro o d  stock from  th e  USA; and to  select sites along th e  coast th a t w ill be  sepa­
ra ted  w ith  buffer zones be tw een  th e m 4.

Cooperative Approaches
O xfam  GB is cu rren tly  try ing  to  encourage farm ers to  w ork  in  g roups in  their 
p ro jec t area in  D ong  H ai C om m une, D uyen  H ai D istrict. Such approaches 
increase farm ers’ negotiating  pow er. F u rtherm ore , at ‘fa rm er clubs’ like th a t in 
D uyen H ai, p o o re r farm ers m ay  b o rro w  m oney  in  tim es o f  need, thus reduc­
ing  the reliance on  credit for the purchase o f  post-larvae and feed.

Sandy land aquaculture
A t a n u m b e r o f  locations, possibilities for sandy-land aquacu ltu re  are be ing  
investigated. In this system , ponds are constructed  on  sand lined w ith  plastic. 
It is h oped  th a t such a system  m ay be m ore  sustainable and have reduced  envi­
ro n m en ta l im pacts. Research on  sandy land aquacultu re  should  be  closely fol­
low ed, and  in fo rm ation  exchange be tw een  th e  different g roups w ork ing  on 
this in different areas o f  V ietnam  (H ue U niversity o f  A griculture and Forestry, 
IUCN, In ternational M arineLife Alliance, for exam ple) should  be encouraged.

Economic improvements

Based o n  discussions w ith  P a rtic ip a to ry  Poverty  A ssessm en t partic ipan ts, 
O xfam  GB concluded th a t problem s w ith  governm ent lending services include:

•  U nclear policies regarding collateral lim its loan accessibility for p o o r people.

•  U nclear selection p rocedures and discretionary  pow ers o f  local lenders dis­
advantage th e  poor.

•  Subsid ized g o v ernm en t-financed  lend ing  p ro g ram s are n o t sustainab le  
because repaym ent obligations are n o t enforced.

Availability o f  loans does certainly seem  to be a cause for concern. O xfam  
GB recom m end  th a t credit should  n o t be subsidised -  banks and o ther lending 
institu tions should charge m arket in terest rates and th en  provide adequate o u t­
reach  and savings facilities to  th e  poor. In addition, m ore  sources o f  credit need  
to  be  established a n d /o r  encouraged . L oan am o u n ts  and  te rm s n eed  to  be 
appropriate  to  different kinds o f  p roduction , and increased efforts n eed  to  be 
m ade to  lend  to  rem o te  areas. Savings should  be encouraged  as p a rt o f  credit 
p rogram s.

G ran ts o r credit schem es for specific pu rposes (including w ate r system s/ 
tr e a tm e n t/p o n d  construction) should  be  p ro m o ted . Conversely, loans from  
inform al m oney-lenders should be discouraged, th rough  education  o f  the risks, 
fo rm ation  o f  ‘farm ers clubs’, and increased access to  credit and saving schemes. 
Increased funding, from  governm en t and do n o r agencies, for b o th  extension 
and  research  in to  en v iro n m en ta l im pacts, shou ld  be  s trong ly  encou raged . 
Financial incentives for conversion o f  agricu ltu ral land to  aquaculture  ponds 
should  be reviewed.

M arket analysis
T he governm ent should be encouraged  to  carry  o u t very  careful m arket analy­
ses. Q uality  o f  shrim p and contro l o f  banned  substances needs to  be  stressed.

a b o v e :  Post-larvae fo r  sale at a Tra Vinh 
hatchery. High demand and limited supplies o f  
post-larvae has resulted in a lack o f  quality 
control systems fo r  hatchery-produced fry. 
Shrimp disease has been linked to m e  o f  low- 
quality post-larvae used to help meet this high 
demand.
(& E J F  / T h o r n t o n

o p p o s i t e  p a g e : Vietnam ’s hatchery 
technology remains primitive
(& E J F  / T h o r n t o n

b e l o w :  Mrs Nguyen Gluti Bong, a 
demomtration shrimp farm er in Oxfam GB ’s 
project, Duyen Hai.
(& E J F  / T h o r n t o n
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Educational initiatives
Im proved  ex tension  and  tech n o lo g y  transfer, and 
im proved  ed u ca tio n  ab o u t en v iro n m en ta l aw are­
n e ss /im p o rtan ce  and benefits o f  n a tu ra l resources is 
v ital. T his education  should  be  focussed at farm ers, 
o th e r com m un ity  m em bers, and in schools.

Aquaculture Extensum Services
T h e  n eed  fo r im proved  sh rim p  fa rm er ed u ca tio n  is 
essential and is reliant u p o n  im proved teach ing  tech ­
niques and additional funding. Incentives need  to  be 
created  in  o rder to  increase th e  w illingness o f  exten­
sion staff to  w ork  in, o r travel to, rem ote  areas. O xfam  
GB reco m m en d s th a t th is can  be  d o n e  th ro u g h  
increased  salaries and  tra in ing , and  reco m m en d  a 
farm er-to-farm er extension m ethodo logy  organisation 
o f  farm ers into g roups/c lubs , decen tralisation  o f  the 
extension  system , and  tra in ing  o f  grass-roo ts ex ten ­
sion  s ta ff . In add ition , ex tension  m ateria ls  th a t are 
appropriate  for th e  local com m un ity  n eed  to  be  devel­
oped to  m ee t educational level and language barriers. 
Use o f  TV, radio, billboards, p rin ted  m aterial, and, very 
im portantly, d em o n stra tio n  ponds, should  be  encou r­
aged. Increased funding  for extension services is key. 
T he  in frastructu re  th a t is already in place m eans th a t 
extension techno logy  transfer could be very  effective 
in  V ietnam  -  fishery extension centres w ork  in every 
com m une, and appear to  have good  w ork ing  relation­
ships w ith  local farm ers, People’s C om m ittees and un i­
versities, creating a poten tia lly  excellent basis for com ­
m unication  and in fo rm ation  exchange.

Staff o f  extension centres visited during  th e  course 
o f  researching this do cu m en t all expressed in terest in 
th e  use  o f  p rin ted  m ateria ls, v ideo, and  fu r th e r  
d em o n s tra tio n  ponds, b u t w ere restric ted  by  lack o f 
funds. Increased governm ent funding o f  extension ser­
vices is required, w ith  th e  assistance o f  in in ternational 
N G O s and th e  d o n o r com m unity. O xfam  GB is cu r­
rently  w ork ing  to  build  capacity o f  train ing staff in  Tra 
Vinh, and are also carry ing o u t ed u ca tio n / w orkshops 
o f  th e ir ow n. T he  In te rna tiona l M arineLife Alliance 
education  p ro g ram m e in K hanh H oa Province is also 
very  encouraging.

Despite lim ited funds, Tra Vinh Extension Services 
are u n d ertak in g  an en terp rising  education  initiative. 
T hey  b roadcast a 15-m inute w eekly  TV  p ro g ram m e 
p ro d u ced  by  T ra V inh Province Television, in  w hich 
they  answ er farm er’s questions, and farm ers are w el­
com e to com e dow n to the centre at any tim e for advice.

H ow ever, even w h en  th e re  is a h igh  deg ree  o f  
aw areness o f  aq u acu ltu re  p ro b lem s and  so lu tions 
am ong  shrim p farm ers, a m ain  restric tion  for decen t 
p o n d  co n stru c tio n  is lack o f  capital - due  to  lack o f

land and money, there  is lim ited  ability to  im plem ent 
w hat is lea rn t in  training. T his highlights th e  n eed  to  
develop bo th  the extension and cred it/fund ing  systems 
together -  developing one w ith o u t the  o th er m ay have 
lim ited  benefit.

Extension should include education on  basic feeding 
techniques, recom m endations o f  good quality feed sup­
pliers and advice on  prepara tion  o f  hom e-m ade feed. 
Simple techniques such as use o f  nets for feeding, allow­
ing farm ers to  m o n ito r feeding and change am ounts, 
should be encouraged to  reduce pollution risks and the 
waste o f  m oney and resources. Extension should include 
education on  safe antibiotic use, b u t should try  to  dis­
courage prophylactic use, and should stress the im por­
tance o f  n o t using banned substances even if farm ers still 
retain stocks. Education on  safe chemical use for pond  
p repara tion  and sterilisation is also im portan t. T he 
im portance o f adequate w ater m anagem ent and treat­
m en t systems for aquaculture ponds m ust be stressed.

Shrim p farm ers also n eed  to  be  tau g h t the basics o f  
econom ics and m arketing , as w ell as be encouraged  
by  extension staff to  w isely invest any profits accrued.

Environmental Education in General 
W hilst farm er education is essential, there is also, in  Viet­
nam , a general need  for im proved environm ental edu­
cation. In relation to this report, greater education about 
sustainability natural resource exploitation and values o f 
m angrove and o th er coastal environm ents is needed. 
Such education should be targeted tow ards school chil­
dren, ru ral people in general and shrim p farm ers specif­
ically as well as those involved in policy determ ination.

It is key  th a t a ttitu d es tow ards m angroves, and  
o th er coastal ecosystem s, are changed if  conservation  
is going to  be successful, and education  should focus 
m ore  o n  p ro m o tin g  positive benefits associated w ith  
n a tu ra l resources, and m angroves and w etlands in  par­
ticular. A lternative livelihoods associated w ith  m an ­
grove habitats (e.g. crab collection, eco-tourism  p o ten ­
tial, etc.) shou ld  be  stressed, fa rm ers  shou ld  be 
involved in m ang rove  m an ag e m en t decisions, and  
encouraged  to  harvest p roducts from  th e  forest on  a 
con tinuous basis, giving th em  a con tinuous incom e. 
Such education  should  include practical ideas such as 
th e  use  o f  wildlife and m angrove forests as environ­
m en ta l indicators for the  hea lth  o f  ponds.

In ternational M arineLife Alliance uses radio b road ­
casts, billboards, plays and  perfo rm ances b y  school­
children , and  organ ises visits to  p laces such as N ha 
T rang  oceanographic centre for th e ir education. C an 
Gio B iosphere R eserve also co-operate  w ith  H o  C hi 
M inh C ity T V  to b roadcast educational m aterial about 
th e  m angrove forest.
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Research
Considerable fu rth er research is needed  to  understand  
sh rim p  fa rm in g ’s en v iro n m en ta l im pacts and  ep i­
dem iology  and contro l strategies o f  shrim p v iral dis­
eases, b o th  in  general and specific to shrim p farm ing  
areas in V ietnam . Research into areas’ aquaculture car­
ry ing  capacity  shou ld  be  en co u rag ed  (e.g. o f  T am  
G iang Lagoon).

It should be recognised th a t climatic conditions are 
an im p o rtan t factor. R esearch in to  th e  m o s t ap p ro ­
priate  p ro duc tion  system s for specific areas should  be 
encou raged , and  w here  clim atic cond itions do n o t 
seem  suitable, th e  governm ent should be  encouraged  
to  re th in k  th e ir p ro m o tio n  o f  aquacu ltu re  develop­
m ent.

Land restoration

D isused  sh rim p  farm s can be  irr ig a ted  w ith  fresh 
w ater to  flush salts o u t and th en  cultivated w ith  Cype­
rus un til salinity is sufficiently reduced  to  allow  rice 
cultivation”. M angrove rehabilitation, w here possible, 
should be encouraged  (see later).

Alternative livelihoods

A lternative livelihoods n eed  to be identified and p ro ­
m o ted . T h ese  w ill v a ry  dep en d in g  o n  locality  b u t 
m igh t include:

•  L obster aquacu ltu re

•  Seaweed culture

•  Bee-keeping

•  Pearl culture

•  R otating  rice-shrim p p roduc tion

•  C rab collection

l e f t :  International Marínelífe Alliance uses 
billboards stich as this, radio broadcasts, plays 
and performances to increase environmental 
awareness in Vietnam.
©  EJF /  T h o r n t o n

Mangrove protection <ùr restoration
P ro tec tion  o f  existing m angrove forests and res to ra ­
tio n  o f  those  defo rested  are im p o rta n t e lem en ts o f  
m ain tain ing  the  in tegrity  o f  th e  coastal env ironm ent. 
M angrove reforestation  or afforestation program m es 
have been  conducted  th ro u g h o u t V ietnam , funded  by 
in te rna tiona l organisations and th e  V ietnam ese gov­
ernm en t, w hich plans to  rep lan t five m illion h a  o f  for­
est, including mangroves, by  20207. In addition to  eco­
logical benefits, m angrove p lan ting  provides coastal 
p ro tec tio n  to  ru ra l com m un ities and  raises m arine  
and coastal productivity. F u rtherm ore , in  m any  cases, 
local peop le  are paid  to  conduct th e  p lanting . M an­
grove res to ra tion  provides im m ediate  econom ic b en ­
efits to  local com m unities, w hile reducing th e  p o ten ­
tial for s to rm  dam age over the  n ea r and long-term®.

M angrove rehabilita tion  m ay  result in  n a tu ra l lev­
els o f  biodiversity7. T he re tu rn  o f  juvenile shrim p and 
crabs is especially im p o rtan t for th e  ru ra l poor. For 
exam ple, in  T h a i Binh P rovince, fam ilies can  ea rn  
US$40-60 in  A ugust-Sep tem ber by  collecting  young  
crabs (com pared to US$l-3 before m angrove res to ra ­
tion)7. In sites w here th e  V ietnam ese Red Cross Soci­
e ty  has co n d u c ted  p lan ting , revenues have b een  
increased; a fam ily can earn  V N D  7 m illion (US$466) 
in  one season collecting tiny  crabs, w hich are sold to  
local consum ers or aquaculturists9.

R eplanting tends to  be  m ore  successful on  m uddy  
ra th e r sandy substra tes7, b u t o th e r factors also con­
tr ib u te  to  th e  success o f  reg en era tio n . In n o r th e rn  
V ietnam , m o s t p lan ting  has b een  a m o n o cu ltu re  o f  
Kandelia candel. M onocu ltu re  p lan ta tion  encourages 
p es t attacks, th u s red u c in g  su rv ivorsh ip”. A 1984 
O xfam  p ro jec t lo s t 40% o f  p lan ted  m angroves to  
pests7. Increasing p lan ta tion  diversity w ill reduce the 
n eed  for pesticides, som e o f  w hich used  in  V ietnam  
are know n to be highly toxic to  aquatic life”. T he h igh 
densities o f  planting  (often 0.3-0.7 m  intervals) are also 
p rob lem atic , rap id ly  reduc ing  sun ligh t and  thereby  
red u c in g  le a f deco m p o s itio n  ra tes. M angrove 
afforestation  or refo resta tion  at such a h igh  density  
h inders ro o t developm ent and reduces trees’ ability to  
w ithstand  s trong  w inds o r tidal action. P roductiv ity  
and grow th  rates are also reduced in h igh density  plan­
ta tions”.

T here  seem s to  be  a g reat deal o f  varia tion  in  the 
success o f  different p rogram m es, and little co m m u ­
n ica tio n  o r exchange o f  in fo rm a tio n  /  techn iques 
b e tw een  them . T here  is also som e concern  th a t areas 
being  rep lan ted  o r afforested are im p o rtan t habitats 
in  the ir ow n right. Birdlife In ternational is curren tly  
w o rk in g  th ro u g h  th e  Forest Sector S u p p o rt P ro ­
g ram m e to  try  to  ensure th a t m angrove res to ra tion
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does n o t im pact negatively on  areas o f  h igh  biodiver­
sity, includ ing  m udflats, w hich are especially im p o r­
tan t to  m any  bird  species.

Som e o f  th e  im p o rta n t lessons lea rn t from  m a n ­
grove p lan ting  are sum m arised  below.

Vietnam Red Cross (VNRC) M angrove P lanting9 
In im plem en ting  its successful p lan ting  schem es, the 
V NRC m obilises locals, selecting the  m ost vulnerable, 
and  pays th e m  sm all am o u n ts  o f  cash for p lan tin g  
(VND 400,000 (c. $27) for 1 ha  =  1 w eek  o f  w ork  for 5- 
6 people). In addition, there  is an educational elem ent 
o n  h o w  to  plant, h o w  to  p ro tec t and why.

T he  annual bu d g e t for th e  schem e is US$700,000 
(provided by  D anish and Japanese Red Cross Societies).

a b o v e :  The Vietnam Red Cross Society has snccessfidly 
planted thousands o f  hectares o f  mangroves. Guards hired from  
local communities help ensure that the projects are protected.
(& V i e t n a m  R e d  C r e s s

Benefits o f  mangrove rehabilitation in Nam Dinh and Thai 
Binh provinces, Vietnam.

Benefits Valued Valuation

Timber Thinning (VND 180 pertree);
extraction of mature trees (VN D 5000)

Fish Mean price of VND 12,500 per kg; yield
estimated at 50kg per ha mangrove

H oney  Potential yield estimated at 0.21 kg /  ha
of mangrove

Sea dyke  Costs avoided based on stand w idth,
maintenance age and mean wavelength.
costs avoided

Mangrove rehabilitation can be desirable from an economic 
perspective based solely on the direct use benefits by local 
communities; such activities have even higher benefit cost 
ratios with the inclusion of the indirect benefits resulting 
from avoided maintenance costs for sea dyke systems which 
the mangrove stands protect from coastal storm surges811.

Examples o f  mangrove reforestation and afforestation in 
Vietnam''2
Agency Area Locality

Oxfam G B 300 ha Ky Anh district of Ha

Oxfam G B 600ha
Tinh province 
Tra Vinh

Save the Children 284 ha Thai Ha district of the

Vietnamese Red Cross 16,000 ha
same province 
80 communes, 24

(Danish Red Cross) 3000 ha
districts, 8 provinces 
Thai Binh and Nam

(Japanese Red Cross) 4000ha
Dinh provinces 
6 more provinces in 
the north

ACTMANG 150 ha Thai Binh
NOVIB 1000 ha C a Mau, Bac Lau, Soc

Government of Vietnam 33,000ha
Trang,Tra Vinh provinces 
Can Gio Biosphere 
Reserve
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To date  4 5 ,0 0 0  ru ra l p o o r have taken  p a rt in  rep lan t­
ing. Since 1994, 16 ,000  ha have b een  p lan ted  in 24  dis­
tric ts o f  e igh t provinces. T h e  rep lan tin g  has b een  
highly  successful, and has led to  an  increase in  b iodi­
versity  in p lan ted  areas -  especially w ith  respect to  
zooben thos, m arine  species and birds.

V N R C ’s approach  is to  pay p ro tec tio n  fees to  local 
guards for th ree years after planting. These guards haii 
from  local com m unities and d e te r c learance o f  th e  
seedlings o r dam age due to  cattle grazing. T he guards 
are equipped w ith  loud  speakers, coats, and sirens and 
th e  regulations are p osted  o n  a no ticeboards on  the 
dykes. If rules are v io lated  by people  (or the ir w ater 
buffaloes), they  can be  stopped  and m ust face th e  risk 
o f  fines from  th e  local People’s C om m ittee

O xfam  Great Britain
In D ong H ai C om m une, D uyen H ai District, Tra Vinh 
Province, O xfam  GB began m angrove replanting and 
p rom o tion  o f  in tegrated  shrim p-m angrove farm ing in 
1997. M angrove area on  th e  2 ,2 3 0  h a  site has since 
increased from  approxim ately 2 %  to 6 0 % 15J°. T he p ro ­
je c t has b een  very  successful -  survival ra tes o f 
replanted trees are 82-97% k, soil and w ater quality in 
the new ly reforested area has improved, and local farm ­
ers estim ate th a t crop failure rate  has fallen from  60%  
prior to  1997 to  20 %  today Farm ers have been  involved 
in  every stage o f  the project cycle, from  designing to  
im plem enting, and the project has b o th  raised aw are­
ness about the ecological roles o f  m angroves and cre­
ated solidarity am ong the farm ers . A t the beginning o f 
2002, O xfam  began  a m ore  intensive education  p ro ­
g ram  and group  organising o f  farm ers. Crucial in this 
p ro jec t is th e  involvem ent o f  farm ers in  every step, 
including choosing species to  replant. A nother im por­
tan t lesson has been  tha t farm ers should grow  seedlings 
them selves if  possible, allow ing th e m  to  genera te  
incom e and reducing transfer distance for the plants17.

'Before Oxfam GB's mangrove replanting in 1997
approximately 60% of shrimp harvests failed due to
disease; failure rate today is estimated at just 20%'

N g u y e n  D u n g T ie n , 

S h rim p  Farm er, D u y e n  H ai18



r i g h t  sc b e l o w  r i  G H  T :  Alm ost all o f  the mangrove cover 
in Can Gio was destroyed during the Amerícan-Víetnamese war. 
Today, Can Gío Biosphere Reserve comprises 33,000 ha o f  
replanted mangrove forest, w ith  32 true mangrove species and 42 
mangrove associated reported.
(& E J F  / S h a n a h a n

International M arinelife Alliance

In T uan  Le Village, Van T ho  C o m m une , Van N inh  
D istrict, m ang roves have b een  destroyed  by  illegal 
shrim p farm  developm ent. 2000 trees w ere replanted  
over 0.5 k m  o n  22 M ay 2001 . However, m any  o f  the 
original and replanted  trees had  already died from  pol­
lu tion  from  th e  shrim p ponds, and if  th e  area is left in 
this condition , those  rem ain in g  are un likely  to  su r­
vive19.

Conclusions
R eplan ting  p ro g ram m e s  n eed  to  be  very  carefully  
p lanned  so as n o t to  negatively im pact areas th a t are 
ecologically  im p o rta n t in  th e ir  ow n  righ t. Species 
selection and seedling density  are o f  grea t im portance 
and rep lan ting  efforts w ou ld  benefit from:

•  increased in fo rm ation  exchange be tw een  th e  dif­
ferent g roups p lan ting  m angroves.

•  education  o f  local com m unities abou t im portance  
o f  m ang rove  areas and  benefits  th ey  can  bring, 
preferably p rio r to  planting.

•  local com m unities’ involvem ent in  decision-m ak­
ing (e.g. species selection) and in  the actual rep lan t­
ing process (which, if  paid, can bring  em ploym ent 
o p p o rtu n itie s , if  u n p a id  m ay  sim ply  p ro m o te  a 
sense o f  ow nership and pride and possibly increase 
survival chances for the m angroves).

•  h iring  com m un ity  m em bers to  p ro tec t sm all m an ­
grove areas.

•  in c o rp o ra tin g  local co m m u n ity  righ ts to  exploit 
forest p roducts sustainably.

Can Gio Biosphere Reserve1314
Almost all of the original 40,000 ha of mangrove cover in Can Gio 
was destroyed by the American napalm and defoliant spray during 
the American-Vietnamese war. In 1978, aware of the significance of 
mangrove ecosystem rehabilitation, the People's Committee of Ho 
Chi Minh City invested in reforestation, undertaken by the City 
Forestry Service and the People's Committee of Can Gio District. The 
reserve now comprises 33,000 ha of replanted mangrove forest, with 
32 true mangrove species and 42 mangrove associates reported. 
Many animal species have returned to the area, and Can Gio now 
provides a habitat for 127 species of fish, 30 species of reptiles, 19 
species of mammals, 9 species of amphibians (including tree frogs 
Rhacophorus leucomystax), and an increasing number of waterfowl 
and shorebirds.ln addition to the mangrove species, 95 species of 
inland plants dispersed by humans and animals have been found. 
The rehabilitated mangroves have reduced erosion of river banks, 
and contributed to protection from storms and reduction of salt 
intrusion in the agricultural production areas of Can Gio and 
neighbouring districts.

Prior to each replanting, the reserve management holds 
workshops with locals to discuss their ideas and to educate about the 
importance of the mangroves; they hire community members to help 
with the replanting, and, since 1990, they have helped poorer 
members of the community to build houses in the reserve and have 
paid them monthly salaries to protect a small area (~70ha, VND 
185,000 (US$12.3) per ha per year). These families have 30-year 
contracts, which can be handed down as inheritance, and they are 
entitled to collect some of the forest products (e.g. 35% of product 
during thinning of the forests). Also key to the success here has been 
TV and radio coverage and 'propaganda', and the local people 
apparently now have a great sense of pride in the forest. In 2000, the 
Can Gio mangroves were designated for inclusion in the United 
Nations Educational, Scientific and Cultural Organisation's World 
Network of Biosphere Reserves. Ecotourism in the reserve has 
developed rapidly, with considerable potential socio-economic 
benefits for local communities (200,000 tourists visited in 2001).

•  p lan ting  at a density  th a t w on’t h inder ro o t devel­
o p m e n t and  reduce  trees’ ability  to  w ith s tan d  
strong  w inds or tidal action.

•  avoiding m onocultu res.

•  avoiding p lan tin g  o n  areas (such as m ud-flats) 
w hich have significant populations o f  shorebirds or 
are ecologically im p o rtan t in the ir ow n right.

•  involving landow ners and /  o r farm ers th ro u g h o u t 
the  process. Farm ers can be encouraged  to g row  
seedlings for incom e generation , and this can also 
lead  to  increased  like lihood  o f  surv ival due  to  
reduced  transfer distances.
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C O N C L U S I O N S

Shrim p  farm ing  is a m ajo r factor in  th e  V ietnam ese 
econom y, especially in  ru ra l areas, and has b een  
im p o rta n t for incom e g en e ra tio n  in  som e h o u se ­

holds. T he shrim p export m arket is o f  considerable im por­
tance  to  V ietnam  and increased p ro d u c tio n  is a cen tra l 
co m p o n en t o f  th e  gov ern m en t’s developm ent strategy, 
w ith  expansion o f  the industry  being actively encouraged.

T he  governm ent’s recognition  o f  th e  role m angrove 
forests play in  coastal defence and in  am eliorating  disease 
o u tb reak s is im p o rtan t. V ie tn am ’s legal p ro te c tio n  o f  
m angrove forests, coupled w ith  an active replanting  stra t­
egy, suggests th a t th e  m ajo r sh rim p-m angrove conflict 
observed in o ther countries m ay be on  the decline in  Viet­
nam . H owever, at the  local level, aquacu ltu re  has devel­
oped  in an  u n p lan n ed  fash ion  a t considerab le  cost to  
coastal hab ita ts , and  th e  conversion o f  m angroves and 
w etlands to  ponds continues.

N o evidence o f  serious h u m a n  righ ts abuses o f  the  
k in d  associated w ith  th e  developm ent o f  shrim p aqua­
cu ltu re  in  o th e r  co u n trie s  cam e to  ligh t d u rin g  this 
research. However, aquacultu re  is a highly risky business, 
and  th e re  are no  guaran tees  th a t a p ro fit w ill be m ade 
from  year to year. T he  po ten tia l to slide deeper in to  debt 
is v e ry  real fo r th e  p o o r sm all-scale farm ers. H aving  
invested  heavily  in  sh rim p  ponds, they  o ften  feei com ­
pelled to  play the  gam e again ra th e r th an  quit. F u rth e r­
m ore, land used  for aquacu ltu re  rapidly  becom es u n u s­
able for agriculture. Shrim p farm ers are th en  stuck w ith  
a gam ble. This has led to  poverty  spirals and an  increasing 
gap be tw een  the  haves and have-nots. Landlessness is a 
m ajo r concern  -  shrim p farm ers unable  to  service loans 
face losing the ir land, and source o f  incom e. T hus, there 
exists a m oun ting  po ten tia l for conflict, and econom ic and 
social d is rup tion , alongside increasing  en v iro n m en ta l 
degradation .

l e f t : Strategic 
planning is needed 
to protect the 
environment fo r  
fu tu re  generations.
©  EJF /  S h a n a h a n .

Sustainability

A lthough  th e re  m ay  be  ben efits  to  local and  n a tio n a l 
econom ies in  th e  sh o rt te rm , shrim p aquacultu re  as it is 
cu rren tly  practised  in  V ietnam  is largely n o t sustainable. 
Yields in  intensified system s have b een  d em onstra ted  to 
decline after a few  years, and there  exists a fu tu re  th rea t 
o f  land being  unusable o n  a w ide scale. In Thailand, ou t 
o f  ~1.3 m illion  h a  u sed  for sh rim p  farm ing , approx i­
m ately  250,000 h a  have b een  abandoned1.

In order to  m ake shrim p aquaculture less dam aging to  
the env ironm ent and, at th e  sam e tim e, less o f  a gam ble, 
the necessary changes in infrastructure, pond  design, feed 
and  post-larvae  p ro d u c tio n  w ill requ ire  considerab le  
financial assistance. T he aquacultu re  extension services 
have th e  p o ten tia l to  reach shrim p farm ers the  leng th  o f 
the country, b u t they  are lim ited  by  funds, m aterials and 
techniques, and w ill becom e increasingly overstretched 
as th e  n u m b er o f  shrim p farm ers increases.

Conflicting policies?

T he V ietnam ese governm ent has called for the expansion 
o f aquaculture to  be carefully p lanned to  p ro tect the envi­
ro n m en t2, and has p ro m o ted  th e  developm ent o f  in te ­
g ra ted  shrim p-m angrove system s and sandy land aqua­
culture. It is also involved in a num ber o f  large-scale w ater 
and coastal resources developm ent projects, particularly  
in the M ekong D elta’. M any o f  these are positive devel­
opm ents, w ith  projects focussed on  defining sustainable 
land uses in th e  brackish  zone and including m angrove 
re-p lan ting  p ro g ram m e s4. T here  have also b een  public 
w arnings abou t the risks o f  excessively intensive shrim p 
aquaculture and th e  fight against m angrove loss'.

However, w hile these projects, and th e  governm en t’s 
aw areness o f  the env ironm ental issues, should  be  h igh­
lighted and w elcom ed, it does seem  th a t the re  is a po lit­
ical struggle beh ind  th e  scenes as there  are, at th e  sam e 
tim e, massive g ro w th  plans for th e  aquacultu re  industry  
and  th e re  m ay  b e  conflict b e tw een  re fo resta tio n  p ro ­
g ram s and shrim p cultivation expansion program s.

A lthough som e o f  the larger scale shrim p farm  devel­
opm ents do seem  w ell funded  and appear to  have been  
p lanned  to  reduce  risks and env iro n m en ta l im pacts, it 
appears th a t the m ajority  o f  shrim p farm s in  V ietnam  are 
sm all-scale en terprises, and th a t those  m o s t seriously 
affected by  th e  industry  ten d  to be the ru ra l poor. M uch 
o f this small-scale developm ent has been  unregulated, and 
carried  o u t by  the  fa rm ers them selves w ith  very  little 
know ledge and very few  resources'. This has been  encour­
aged in m any  areas by governm ent subsidies for conver­
sion o f  rice land  to  shrim p pon d s7, and th e  h igh  p ro fit 
potential o f  shrim p farm ing com pared to rice cultivation. 
T he low  tax on incom e from  shrim p aquaculture m ay also 
have b een  influential7.

3 6  R I S K Y  B U S I N E S S



R E C O M M E N D A T I O N S

General Recommendations

In  light c>f the inform ation presented in  this report, the 
Vietnamese Government, the international donor community, 
United N ations agencies, non-governmental organisations, 
the seafood industry, consumer nations and all other 
concerned parties should:

•  S uppo rt efforts to  reduce  social and  env iro n m en ta l 
im pacts o f  sh rim p  aq u acu ltu re  and  a ttem p ts  to  
develop alternative livelihoods in  V ietnam .

•  Be aw are o f  th e  serious social and  en v iro n m en ta l 
im pacts shrim p fa rm in g  has h ad  in  o th e r countries, 
and ensure th a t these are n o t repeated  in  V ietnam .

The Vietnam ese Government

In  recognising the problems o f  shrim p production, the 
Vietnamese Government should:

•  Build capacity  in  N ational, P rovincial, and  D istric t 
A quaculture Extension D epartm ents; develop farm er s 
s truc tu re  (groups /  clubs) and local extension services 
(at com m une and village levels)8.

•  D evelop b e tte r  quality  co n tro l for seed stock  (post­
larvae).

•  E ncourage im proved trea tm en t o f  w ater and effluent 
and suppo rt use o f  dual canals systems.

•  E ncourage  ra tio n a lisa tio n  o f  th e  p ro d u c tio n  chains 
b e tw een  sh rim p  fa rm ers  and  exporters, ha tcheries , 
and suppliers o f  feed and o th e r inputs.

•  Include m angrove and  w etland  eco logy  and  im p o r­
tance in  school cu rricu lum , w ith  visits to  m angrove 
and w etland  sites and practical elem ents.

•  Clarify responsibilities o f  M inistry  o f  A griculture and 
R ural D evelopm ent (D ept o f  Forestry) and  M inistry  
o f  Fisheries (D epartm en t o f  A quaculture) as, in  m an ­
g rove-aquacu ltu re  issues, th e re  exists considerab le  
overlap. G reater in ter-m inisterial com m unication  and 
coord ination  should be  engendered.

•  Avoid risk o f  destabilising m arkets w ith  rap id  devel­
opm en t o f  shrim p industry.

•  P rom ote education o f  all relevant partners from  senior 
from  governm ent figures to  individual shrim p fa rm ­
ers o n  w hat sustainability m eans and h o w  it m igh t be 
attained.

•  D evelop com m un ity -based  or co -m an ag em en t o f 
m angroves and w etlands.

#  Explore eco-tourism  p o ten tia l as a sustainable a lter­
native to  shrim p aquacultu re  in  coastal zones.

#  P ro m o te  involvem ent o f  non-governm en ta l o rgan i­
sations -  th e  law  on  local N G O s has had  15 drafts and 
b een  m o o ted  for 12 years9.

•  E nsure th a t E n v iro n m en ta l Im pact A ssessm ents 
requ ired  by  n ew  developm ents are u n d ertak en , are 
rigorous, and  th a t findings are adhered  to.

#  E nsure th e  p ro tec tio n  o f  m angroves, w etlands and 
o th er ecologically sensitive coastal areas, and encou r­
age th e  rehabilita tion  o f  degraded  aquaculture  sites.

•  Include in  new  shrim p p ro duc tion  plans for w hat w ill 
hap p en  after p roductiv ity  declines (i.e. land res to ra ­
tion, alternative livelihoods).

a b o v e :  Degraded mangroves in Duyen Hai district, Tra Vinh. 
The land-owner now plaits to fa rm  shrimp..
©  EJF /  S h a n a h a n .
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•  R equire fo reign  com m ercia l investors to  fu n d  envi­
ro n m e n ta l re s to ra tio n  o f  abandoned  sh rim p  farm s, 
e ither rep lan ting  m angrove o r fund ing  the  re tu rn  o f  
conditions favouring agricu ltu ral land-use (désalinisa­
tion, etc.).

•  Develop and p ro m o te  equally lucrative, b u t less risky 
and m ore  sustainable, alternatives to  shrim p aquacul­
ture.

•  E nsure im plem en ta tion  o f  env ironm ental p ro tec tion  
legislation.

•  Enforce relevan t legislation  regard ing  use  o f  chem i­
cals in  aquaculture.

•  E ncourage research  into the social and environm ental 
im pacts o f  shrim p aquaculture.

•  Increase th e  b u d g e t for aquacu ltu re  ex tension given 
the im portance  o f  aquacultu re  p roducts and th e  h igh 
risk associated -  allocation for small scale shrim p farm ­
ing should have a large p roportion , to  b e tte r  ta rget the 
poor®.

•  Form ulate  policies specific to  coastal forests, increase 
capability o f  governm ental forest p ro tec tion  units and 
encourage participation o f  com m unities in forest m an­
agement®.

A quaculture Extension Services

In  recognising the problems o f  shrim p production, 
aquaculture extension services (be they governmental, 
academic or non-governmental institutions), and educators in  
general, should:

•  Use d em o n s tra tio n  ponds to  teach  sustainable a lter­
natives.

•  G ear tra in ing  tow ards th e  farm ers’ fram e o f  reference, 
ideally  ad o p tin g  th e  ‘fa rm er f irs t’ p rincip le  in  th e  
m ou ld  o f  F arm er Field School p ro g ram m es in  agri­
cu ltu re  -  w here  field  schools and  fa rm er-to -fa rm er 
tra in ing  are used.

•  E ncourage shrim p farm ers to avoid inappropria te  use 
o f  antibiotics, vitam ins, etc.

•  P rom o te  poly-culture and diversification o f  aquacul­
tu re  to  p ro tec t against unfavourable m arket conditions 
and reduce risks o f  disease. Lobster, m ussel, snail, crab 
and fish culture, as w ell as providing incom e can p ro ­
vide a g rea te r con tribu tion  to local food security  com ­
pared  to  th e  export dom inated  shrim p production .

•  D iscourage second shrim p harvests in  th e  South, p ro ­
m o ting  alternatives instead.

L E F T  X  O P P O S I T E

p a  g  e  : W hile the 
Government’s 
protection o f  wetlands 
and their active 
mangrove replanting 
strategy should be 
welcomed, aquaculture 
development plans and 

unregulated small-scale 
shrimp fa rm  
development are placing 
intense pressure on 
coastal areas.
(& E J F  / S h a n a h a n
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Non Governmental Organisations
Local and International N GO s have a major role to play  
in addressing some o f  the problems described in this 
report. They should:

•  C onduct carefully p lanned m angrove afforestation, 
and reforestation  p rogram m es.

•  Develop m angrove and aquacultu re  m anagem en t 
plans.

•  Provide education  (bo th  env ironm enta l aw areness 
and aquacultu re  extension).

•  C onduct research into sustainability o f  aquaculture 
practices.

•  Research the necessity and health  im pacts o f  chem ­
ical use in  aquaculture.

•  M o n ito r species and  h ab ita ts  specu la ted  to  be 
th rea tened  by  aquacultu re  activities.

•  Im prove co o rd in a tio n  and  co m m u n ica tio n  
be tw een  all relevant parties.

The International Donor Community

Vietnamese shrim p aquaculture has developed rapidly, 
w ith  inadequate p lanning and regulation. Consequently, 
environmental and social impacts have arisen. Donors, 
including bi-lateral and multi-lateral agencies, should:

•  Support V ietnam  in addressing th e  env ironm ental 
and  social issues arising from  th e  rap id  develop­
m en t o f  shrim p aquaculture.

•  F und  re levan t ed u ca tio n a l and  research  p ro ­
gram m es.

•  P ro m o te  th e  d ev e lopm en t o f  a lte rnative  liveli­
hoods.

•  S u p p o rt h a b ita t re s to ra tio n  schem es, inc lud ing  
m angrove p lan ting  and  re s to ra tio n  o f  lands p o l­
lu ted  or salinised by  aquaculture  activities.

•  P rom o te  sustainability in  aquaculture.

Research Institutions

Vietnamese and overseas research institu tions should:

•  C onduct research  o n  sustainable approaches and 
am elio ration  o f  env ironm enta l dam age.

•  Research epidem iology, transm ission  and contro l 
o f  shrim p diseases.

•  C onduct fu r th e r research  in to  th e  env ironm ental 
im pacts o f  shrim p farm ing.

•  R esearch th e  carry ing  capacity  o f  aquacu ltu re  sites 
(e.g. T am  G iang Lagoon).

•  R esearch sh rim p-m angrove in teg ra ted  fa rm in g  sys­
tem s to  determ ine  actual com parative advantages and 
find th e  m ost sustainable pattern®.

•  R esearch and  p ro m o te  livelihood  alternatives to  
shrim p aquaculture.

Donors, The Government, NGOs

In  recognising the degree o f  financial risk to which poor 
farm ers are exposed Vietnamese banks, donor institutions  
and NGO s should:

•  Develop alternative credit schem es.

•  E ncourage savings.

•  Fund and conduct relevant research.

Shrimp Consumers

In  recognising the environmental and social impacts o f  
shrim p aquaculture in  Vietnam, im porting companies, 
governments o f  consumer nations and consumers themselves 
should:

•  Call for and support m ore  sustainable and equitable 
approaches in  shrim p aquaculture.

•  P rom o te  developm ent o f  a certification and labelling 
system  for shrimp, m onito red  by an independent third 
p a rty  and  based  on  b o th  en v iro n m en ta l and  social 
criteria.

R I S K Y  B U S I N E S S  3 9
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