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1. Introduction

In 1985, ten years after the end of decades of
war, the Vietsamese econommy and its centrally-
planned mechanism proved to be inefficient. In
response, the Governmsent of Vietnam decided
to implement Dod Moi, a reform process,
beginning in 1986, The major focus was to
carry out the transformation of the economic
meanagement mechanism from a centrally-
planned economy o a market-based ecomomy.

The liberalization of economic mechanisms,
and particularly the liberalization of trade
palicy, brought major changes to the
overall system, creating the impetus for
rapid development. After 20 years of
imgplementation, Vietnam's econony kas made
great progress with an increased integration
it the region and the world. The life of the
Vietnamese people has been  significantly
changed and improved as well.

The effects of the macroeconomic
development policies have been particularly
proncuanced in Ca Mau. From a province
gpecializing in rice agriculture, it essentially
turned to shrimp farming and to an expor-
oricnted economy. Rice cultivation areas were
rsassively transformsed info shrmp fanming
ponds, and mangrove forest was reduced.
Different shrimp farming techoigques were
developed, such as maome-shrmp aguaculiure,
forest-shrimp, rice-shrimp, and industrialized
farming, but some of them did not appear (o be
stable or ecologically suitable.

This transformation totally changed the socio-
economic structure of the region, and las
significantly affected the owverall natural
environment. For these reasons, WWF
Yietnam's “Trade Liberalization, Rural
Poverty and the Envirenment” project
{supported by the Ewropean Commission, the
Dutch Diirectosate-Gieneral for International
Cooperation, The World Bank, and WWF's
Macroeconomics Program Office) selected
this region to investigate in greater detail the
linkages between trade liberalization, rural
poverty, and the environment in shrimp
agquaculture.

More detailed studies were carmied out by the
project in selected areas by three working
groups. Sites were selected to represent each of
the three most common farming models.
Rescarch, which included data collection and
survey questionnaires, focused on how trade
liberalization and the resulting changes in
production impacted people's lives, with a
particular crvplasis on poverty alleviation, and
how it affected environmental conditions -
focusing on the inter-relationships between
these changes,




2. Baseline conditions
2. Matlonal context before Dol Mol

Since the 1960z, and wuntil the start of the first
phase of Dod Moi in 1986, the Vietnamese
econonyy was nearly todally centrally-planned:

The state economic sector, including state
enterprises and cooperatives, was given a
beading role in the economy.

All enterprises operated as planned by the
Ministries.

Resources were  allocated as  planmed.
regardless of market mechanism. Price,
interest rates and the exchange rate were
determined according to plans.

1.2 Situation in Ca Mauw provinee
221 Brief presentathon of Ca Mau

Located at the southemn extremity of Vietnam,
Ca Mau provinee — with an area of 5,211 km2
— accounts for 1.57% of the total area of
Vietnam and | 3.6% of the Mekong River Delta
region {see Annex 4, Magp). 1is total population
was approximately 1.2 million people in 2003,
Owver B80% of the working population is
engaged in the agricultural, forestry and
fishery sector. The climsate of this southern
province is charactensed by a monsoon and
gubtropical climate, with high and stable
I:-|:I1'||.'||:1'3EIJL'I:' patterns all year round. Rainfall
ates between 1,300 mm and 2 300 mm,

y ) *,r- .:_ n-::-u:umng during the rainy scason from

per. The dry season lasts from

- The government held monopoly power in
trade activities, especially in foreign trade, and
all import-export activities were under
cenirally-planned mechanisms.

During this period government policy focused
on the development of some crops {rice, maiae)
and industrial plants such as rubber and coffee,
a8 well as houschold husbandey. Agriculiural
development was considered the only way to
ensure food security and to develop exports, a
critical pneed for the country. Most of the
investments in agriculture were therefore made
to profmote these sectors.

With three sides connected 1o the sea — the
South China Sea {or East Sea) on the castermn
and southemn coasts, and the Gulf of Thailand
on the western coast — Ca Mau is influence by
two different tidal regimes, one semi diwrnal
and the other diurnal, which has favoured a
high natural bicdiversity of the nafural
bicdopes. An intricate river and cansal system
allows direct connections to the South China
Sea and the Gulf of Thailand through 20
cstuwarics. Being a lowland arca (in the absence
of dikes, nearly T0% to B0 of the total area
could be submerged by mnu wﬂ;m -ﬂ].!'l.l!l‘
high tide), natural mang, o 2 N
in the past, par-tlmim'l
major portion of gh
hea of mangrove fatas
o
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2.2.2 Production policy

Ultil the early 19904, Ca Mau authoritses and
people, following strong  recommendations
from the central government, invested actively
in the development of infrastructure that was
needed for rce production and converted many
saline regions to freshowater for rice farming.
An imyportant irigation project was developed
by the central government and becal authorities
to freshen the soil during the dry season and 1o
prevent brackish water invasion into new rice
fields in order to facilitate their cultivation.

During this period, clearing of the mangrove
forests — which had aleeady been largely
reduced and damaged during wartime -
increased to provide new land for rice
cultivation. The remaining mangroves atill
covered 82 0000 ha in 1975 A further 31,000 ha
vanished after 1975 to implement this program
of rice agriculture. The annual rice crop of the
province increased over the years to reach
approximately | million tons, achieving nod
only food security but also allowing a
significant amownt for export.

228 Conditions of local communities

Most people in the proviece have tradiionally
wiorked i the agricultural and forestry sector. These
two sectors, which slightly declined in the late
19808, were still employing over 60% of the overall
wiorking population of the province by 1997,

Generally poos, people were mostly living on the
production and sale of rice. Fruits, vegetables and
livestock were an additional source of incomse for the
majority of people. In mangrove and forest areas,
collection of wood and firewood was a cominson way
fo earn extra money, and. in near-shore areas,
fisheries products, still quite diversified, were an
important source of nutrition and imcorme.

In mewy rice fields, often developed at the expense of
the mangroves and on the bare land located behind
them, productivity was low and freshwater irngation
wias ot possible during the dry season, preventing a
gecond crop. The price of rice was also unstable,
which resulted in a continued low income for most
of the population. The average income in 1996 was
only 270000 VND person/month, and the average
porverty rate in the provinee was 33.2%. This poverty
rate was even higher inrural areas.

A few farmers therefore started to invest in extensive
shrirmp farming, o improve their revenues and fo
gain an additional source of protein. This move was
abserved especially in the south of Ca Mau, where
birackish and saline water can be casily accessed and
where abundant natural shrimp seed can be
obtained. However, this mew activity remained
limited through 1983 {(when it covered about 3,000
ha).

Later, observing the success of their neighbours,
more and more people entered into that activity.
They enlarged progressively the area of shrimp
farming, on bare land, but also in the newly
trapsformed nce fields and in mangroves, even
beyond the control of the local authorities. The Land
area devoted to shrimp farming increased to 28,700
1a in 1988, still bocated mainly in the more coastal

g period of the carly development of
it did not yet have any adverse effect on
r's overall rice production. Rice
pmained a priority for the govemrment
ies, and was stll developing
uickly than extensive shrimp

2.2 4 Conditbons of local environment

Rice cultivation and aquaculture development
in the Mekong delta, as well as in Ca Mau
province, have been the major causes of the
loss of mangrove forest and of salt intrusion
gince 1975, From 82,000 ha in 1975, mangrove
has been reduced by nearly 40% to 51,000 ha in
1995, The respective contribution of these two
activities to forest loss was different in terms of
both timing and magnitude. A general view on
the issue is that, in Ca Mau, the expansion of
rice cultivation during the 19805 was the major
cawse of mangrove loss, accounting for ahout
273 of the loss, while aquaculture development
only began to redece the mangrove in the early
| 900s, replacing an additional 12,000 la.

Ag long asg the forests were left nearly
untowched, the region was still characterised
by a high level of biodiversity in its different
biotopes. A great variety of birds, reptiles,
meaarmmals and amphibians were present,
particularty in the rhizophora mangrove
forests and in the melaleuca forests. Valuwable
species of mollusks (hard clam, blood cockle)
and crustaceans (mud crabs, white and
greasy-black shrimp, giant prawns) were
collected in mangrove arcas, as well as beo
hivmey. Forests were traditbomsally also an
important source of fuel wood and rownd
timber collection.

Mangrove forests also efficiently reduced
coastal erosion, and playved an important role
as an efficient nursery for marine organisms
which develop there and are later explodited
by fishermen.

3. The trade event; national and
local context

In Ca Mau province, the major change
originated when, following the decisions by
the central government in favour of
aquaculture development, the bocal authorities
permitied the wse of low-productivity rice
fields land for shrimp farming. Within three
years the livelihood of most local people had
totally changed. Their incormes, which had
depended on rice agriculture, now came o
depend nearly exclusively on ghrimp within a
very short period of time,

This change was favoursd by the long process
of economic liberalization during the last 20
yvears, and accelerated by specific measures
faken to increase shrimp production as a way to
baost exports,

A1 Liberallization of the economy

The liberalization of the economy, Dod Maoi,
has been a bong process of cumulative changes
that began in 1986 and kas continwed througlh
the present.

The first phase, launched in 1986, focused
primarily, through the early "“Ws, on currency
devaluation, liberalization of foreign
investment, banking reforms, tourism
promotion and the elimination of the
monopoly of agricultural cooperatives.
Agricultural development in this period was
atill mainly based on the intensification of rice
production in order to achieve national food
security. Therefore, most agricultural
investments in Vietnam were made in rice and
somie other indusirial crops such as coffee and
rubber, which were strongly supported by
government policies.

The second phase, initiated in |989, placed an
emphasis on liberalizing trade policy,
encouraging foreign investment and
suppoerting export-led growth., In 1991
decisions were taken to allow the private sector
o participate i export markets, and in 1995
import licenses were abolished for a variety of
goods. Two vears later the export quota system
was loosened, and 1999 saw the approval of the
Trade Law giving the right to participate in
import-cxport activities to all econemic actors.

Several imporiant land policies were also




sswed to encourage production. In 1988, land
allocation was permitted for long terms of 10 o
15 years, and in the Land Law of 1993 this was
extended to 20 vears. An imgortant Decree of the
Prime Minister in 1998 (Decree No, 100CP-TTg)
confirnsed the full rights of land use to farmers.
Farmers were now allowed to invest in the land
allocated to them, and were no longer reguired to
sell contracted amounts of agricultural products
to the state.

With regard to foreign policy, the “open door™
integration of the Viemamwese economy into
global markets has been an obwvious trend.
Foreign investment enferprises were
encouraged. Through signing more than 80
bilateral and multilateral trade agreements and
participating in trade organizations swuch as
AFTA and APEC (in 1995), Vietnam gained
advantages to develop its export markets and to
import goods, equipment and advanced
techiologies for production amd consumption®.
A review of the negotiating process for these
trade agrecments shows that, apart from textiles
and apparel, the fisheries sector was their main
beneficiary duwe to high intemational market
demand.

12 Specific measures In faveur of the
aquaculiure sector

Uneil 1990 aquaculture was nof a priority for the
central government. The fisheries sector was
based exclusively on wild catch and accounted
for only 7.5% of tofal agricultural production in
1991, The export of fisheries products was low
compared to other agricultural commodities
guch as rice.

Some measurcs related to aquaculture took place
froan 1994 o 1998, The key policy that triggered
the expansion of aquaculture during this peniod
followed Decision 773-TTg of December 21,
1994, The purpose of this programime was fo
build infrastrsciure for agquacalture such as
irrigation systems, shrimp nurseries and large-
geale aguaculture farms. By 2001 the prograrmime
had mobilized UUS325 million { VD340 billion)

to dewelop 2 11 projects throughout Vietnam.

From 1999, realizing that aquaculture was
increasingly becoming a way to boost the
couniry's exports, nsore vigorous polices were
adopted including

-The Aquaculture Development Programme for
1999-2000 (Decision 224/1999/TTg of
08/ 121999

-Government resolution No 09 in 2000: a
package for crop diversification including
allowing the conversion of unproductive rice
land into aquaculiure surface and investment.
-Decision 173200000D0-TTg, giving direction
for econommic development in the Mekong Delta
for the period of 2000 -2005 including promaeting
further development of aquaculiure. Some
numerical targets were set for the region, such as
00,048 ha of water surface and US51.5 billion
0 eXport carmings.

Under these policies, farmers were allowed to
convert rice paddies to aquaculture production. A
gvstem of hatcheries, irrigation infrastrscture,
rescarch programmes and extension services
wizre also sef up o support the sub-sector. In
addition, agquaculture also benefited from many
other policies that supported rural development
and poverty reduction. As a result, within a short
pericd from 1999 to 2002, aguaculture
production expanded by B0% in area and
doubled in volume., The expansion was even
more proneunced in the Mekong Delta, where
shrirnp  production  reached 144,850 tonnes,
tripling the 1993 volume.

From an intermational perspective, the US rade
agrecment conclwded in 2000 seems to kave ad
the greatest impact on the market growth of
Vietnam's aquaculture sector. Statistics show
that aguaculture exports to the US have
dramatically increased since 1999, beginning
even during the negotiation of the agreement.
Within the three-year period from 1999 to 20402,
ghrirnp products exported to the US marked
increased 6.5 times in terms of volume and 35
times in term of export carmings {see Figure ).
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The economic development policies of Ca
Mau province have expenienced great changes.
Until the 1990, local authorities mostly
implersented the govermment policies o
priontize rice farming, but at the same time
they began regulating the spontaneous growth
of aquaculture, which was developing bevond
their plans.

In 2006, implementing the government's
Resolution 972000, local authorities began to
allow the conversion of rice fields into shrimp
farms. By 2004, 130,000 ha of rice fields had
been converted to mono-shrimp aquaculiure or
mixed rice-shrimp farming, bringing the total
area of shrimp aquaculture up o 247510 ha
(see Figure 1) Shrimp production multiplied
fourfold between 1999 and 2004, and export
value grew threefold, from USE 150 muillion o
LSS5450 million.

1999 | A0 [ XK e | 2B e |

—— Amaol shrnp famang da)y | 104571 | 106102

WIS11 | 153373 | 217HO8 | 230998 | 248008 | 247510

B Shongp procucion (kns) 15932 | 16817

197 | 49232 | 55330 | 60619 | 62241 | R¥N2

—— e ol ot {1000 LISCH

ISNTH | 233051 | 251862 | 30768 | 412006 | 451000
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4. Effects on and responses by producers

Traders and shrimp processing factories are at
the end of the shrimp market chain, Greater
demand from foreign markets encourages
processors to scale up their business, and
shrimp producers to increase shrimp farming

capacity and volume.

The liberalization of the econonyy has favored
the development of new markets and given a
positive signal to all the segments of the marked

chain. Production and exports increased, and
producers changed the use of available land —
formerly rice ficlds and mangroves - adapting
for cach case specific farming models. The
labor structure of the province changed. and
many new activities were created to service the
shrimp sector. Improved farming technologies
also began o affect the environment and raral
COMMuUnIties.




4.1. Effect on shrimp produoction
developuent

From 1983 to 1999, with market demand and
shrimp prices climbing, more and more Ca
Mau farmers realized that they could make
meore money with less effort through extensive
ghrimgp farming. Even some migrants from
other provinces began to engage illegally in
this activity. From 3,008 ha in 1983, the area of
slurimp production geew regularly and reached
Q0,000 ha in 1999 Extensive shrimp farming
was mostly developed in Mgoc Hien and Dam
Doi districis at first, and then in Cai Nuoc
district. However, with the use of an extensive
medel of production and a lack of additional
seeding, the todal shrimg outcome remained at
a relatively low level, averaging only about
L0 io 150 kg ha'vear.

With the introduction of improved technigques
and additional seeding, average productivity
increased to 200 kgha'vear, bringing tofal
production to about 20000 tons during the
period from 1993 1o 1990, While the main
farmed species were mostly white and greasy-
black shrimp in the carly vears, the production
moved progressively to black-tiger shrimp
when seeds started to be used Increased
demand and the desire to obtain higher
imcomes  progeessively drove producers 1o
imvest in better technologies.

From 2006 1o 200M, local authornities allowed
 the comversion of low-productivity rice fields
__chara@lerized by sulphate andsaline soils into

-
-

o~

-

shrimp farming. Owver 130,000 ha of rice fields
were quickly converted into shrimp
aquaculture, bringing the total area of shrmp
aquaculture to 247,510 ha. As artificial seed
production was quickly developing as well,
more farms were able to adopt Insproved-
extensive and even semi-intensive and
intensive black-tiger shrimp farming o better
respond to growing market demand. The reault
wias a sharp increase i todal production, from
200000 tons in 19499 to B6,000 tons in 2004 (e
Annex 1).

Thve sfvseaittaon far Cad Nioc distelor

This district provides a good example of how
rapidly the transformation took place (see
Annex 2).

In 1997 there were only 7,510 ha of shrimp
farma in Cai Nuoc district, yvielding 1,800 tons
of shrimp. Five years later, shrimp farms were
cccupying 64,000 ha and production had
increased to 11,485 tons. The transformation
from rice to shrimp was massive amnd did not
follow the long-ternm master plan drawn up by
local authorities. Infrastructure, such as
channels to direct salt water into the fields or
sewage out of the fields, was not adapted to this
change. Some additional incidents occurred,
like houscholds in some localities destroying
the dikes and anti-salt deainage systems to get
salt water. This resulted in conflict among
villagers and in higher salinity of the 2oil ina
large portion of the district, with bosses of the
spring rice crop reaching 65% to T0%.

Producers, previously rice farmers, reactod
yery quickly to the new market dersand for
rimp without taking into consideration other
e3 besides their own short-term interest

4.2 Market development

Most of the shrimp produced in the provinee is
processed in the 21 existing local factories for
cxport purpose. Many different types of actors
participate in this economic sector:
cooperatives, sfate-owned enterprises, private
enterprises and joint-venture
chterprises.

000

againgt Vietnamese shrimp, US customs
required that Viemamese firms had o post
bond for an anti-fumping tax on shrimg
products imported to the US that is equal to one
vear of exports. This caused shrinp exports to
the US to come to a standstill and led to a new
reduction of price at the farm gate.

While the traditional export s0.000 1

market for Vielnamese

shrimp was Japan, and it was 50,000
easentially focused on white Tom 40 000
shrimp harvested at sea by
traditional fishing methods,
aquaculture products began 20,000

0,000

to take a leading role in 10,000 +

overall shrimp production
and led to a jump in exporis
{see Figure 2). Exports to
Japan rose from around
30,000 tons in the late 1990
te 50,000 fons in 2004,
Exports to the US, which were nearly non-
existent in the 1990s, rose in 2001 and reached
about 60,000 tons in 2004, W can asgurmse that
these increases were a direct effect of trade
liberalization, which allowed a mose rapid
response to changes in market demand. The
development of the US market was greatly
facilitated in particular by their granting of
“Mosgt-Favoured MNation Stafus” to Vietnam.
Another reason for the great dersand for
Vietnamese shrimp was the high quality of
shrimp raised under extensive methods and
without chemical additives.

As shrimp have become more of a traditional
commaodity, prices now depend on
infernational market demand and also on
potential supplics from other foreign producers
{like Thailand and Indonesia). They can
fluctuate widely and have done so for many
years. The price of shrirmp paid to peoducers at
the farm gate also depends on external factors
bevond the contrel of Vietsamese producers
and processons,

[ 2001 and 2002, shrimp prices in the world
market were regularly declining. The EU
market refused Vietnam's shrimp products due
to excesa levels of antibiotic remaining in the
products and applied fax rate of 0% W
Vietnamese shrmp. In 2004, after an anti-
dumping lawsuit by American companies
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In the absence of a mechanism to regulate
prices, revenues to producers can therefore
fluctuate widely from wyear to vear, which
gtrongly affects their lives. While shrimp
processors will never buy at a loss, fanming
houscholds have to sell their shrimp when
harvesting time comes no matter the price, and
therefore suffer higher economic losses than
processors of exporters. Rapidly finding new
gubstitute markets is not always posaible. For
instance, following the US antidumping case,
ghrirap prices to producers declined by mwore
than 20f%. Though it may be impossible to
totally aveid price fluctuations, which affect all
producing countries, the amplitude of the
variation may be reduced through
diversification of expon markets or targeting
of high-quality or labeled market segients.

4.3 Change In land usage

Due to the very high density of the population
in Ca Mau — more than 220 inhabitants per
gguare kilometer for a population living mostly
from agriculture (80%:) — finding new land has
always been a challenge. Land for aquaculture
could come only at the expense of existing rice
fields and'or forests, particularly mangrove
forests.



Farmers adapted different aquaculture nvodels
depending on the pre-existing charactenstics
amd a0l utilization of the area where they were
living. For instance, farmers living in mangrove
arcas cleared forest and applied a forest-shrinp
model of extensive aquaculture, while those
living in former rice fields wsed the mono-
shrimp or rice-shrimp models. {See Section 4.5
for a description of these models.) Many other
tvpes of shirimp farming have been used over the
yvears (se¢ general report), demonstrating the
extracrdinary adapiability of Ca Mau producers.

Loss of rice fields

Rice arcas have been transformed massively into
shrimp ponds. From 248 000 ha in 2000, nce
farming arca declined to 126,000 ha in 2004 (e
Figure 3.} Annual rice production dropped from
R50.000 tons o 400,000 tons (still enough to
maintain food security for the entire province). In
Cai Muoc district, rece farming for one-crop rice,
which covered 21,000 ha in 1997, disappearcd
completely.

In the first stage, people shified from rice to
shrimp without adbering to the recommendation
of local authorities to wilize combined rice-
shrimp models. The propomion of mce-shrimp
avstems was much less than the target set by the
province. Later, farmeers realized the benefits of
rice cultivation through this mixed model and
that, even when rice does ot reach maturity, it
can improve the shrimp harvest.

In 2004, due to more active training (that year,
provincial agnculture agencies held fraining in
the rice-shrimp model for 73,400 houscholds)
amd the introduction of salt-resistant rice seeds
(OMI490), the rice-shrimp area increased
sharply to 43,000 ha (meeting the target set by the
province for the first time). However, the early
and lengthening drought has  increased sodl
salinity over a large arca, leading to a 50% rate of
crop failure and reduced productivity on the
rernaining plantings.

The salinization of s0il due to the intrusion of
saling water for shrimp farming has not only
affected rice production. Vegetable gardens were
nod reduced in surface, but their productivity
decreased by 25%. Coconut gardens, especially
common in Cai Nuoce district, nearly disappeared
(se¢ Figure 31 Poor households suffered more
than others, and most relied on other sources of
income due to the volatility of shrimp production
andd prices.
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Laoss of forest areas

About 31,000 ha of Ca Mau's mangrove forest
vanished between 1975 and 1995 (see Table 1)
Howewver, local authorities did take some
important measures to prevent illegal mangrove
cutting, and they nitiated new plantings that
resulted in an increase of 16,000 ha in the area
covered by mangroves between 1995 and 2003,
An allocation system fo regulate the conversion
of mangrove (o aquaculture was set up in order to
prevent further spontaneous clearances. These
mzasures did have sone effect, but the density of
mangroves was still reduced.

People living in protected forest, including
mangroves, have been resettled to mew arcas.
Production forests were allocated to
organizations, individuals and houscholds. 107
Joant-venture enterprises, 92 household groups
and 18,960 houscholds were allocated 6,511 ha,
4,871 ha and 99087 ha respectively (Report
number 160-BC/TU of Communist party
committee of Ca Mau province, July 2004}
Under this policy, the arca of mixed shrmp and
mangrove remained stable at 46,330 ha. Under
the revised plan, mangrove and shrimp will e
separated, and the mangrove-shrimp model will
be reduced to approximately 30,000 ha by 2010.
The policy is being piloted at Tam Giang
Forestry-Fishery Enterprise Land [11.
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d.d. Use of labar

The labor structure in Ca Mau has continued to
move towards aquaculiure. The total labor
force in the provinee climbed from 660,000 1o
T67.000 between 1997 and 2003, Jobs in
forestry and agriculture declined substantially,
from 290,000 in 1997 o 194,000 i 2003.
During this same period, labor in the
fisherics/aquaculiure sector increased from
B5.000 in 1997 to 312,000 in 2003,
Agquaculiure has created 227,000 jobs between
19T and 2003, absorbing all of the jobs Lost in
the agriculture’forestry sector as well as all the
increases in the province's labor force, These
mostly bow-qualified jobs were created in all
sogments of the shrimp production  and
processing chain and related services. In 2003,
more than half the households in Ca Mau were
directly or indirectly involved in the shrimp
business (see Figure 4), though some people
included in the fishery sector may also e
involved in agriculture as a secondary activity.
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4.5, Use of technology

Each model of farming, whether shrinp-forest
of forest-shrimp, mono-shrimp or rice-shrimg,
can be developed in a purely extensive mode,
where only natural seeds are used or seeding
dengity i3 low, or in an improved extensive
mode where the seeding denasity is higher.

The extensive model requires little investment
in pond building and a very simple technology
and has been developed by many houscholds,
even the poorest ones. The water source for
farming depends on the tide. Matural shrimp
larvae are combined with a low density of
artificial onmes; the food source s mostly
natural, with few or no chemicals used to
prepare the ponds. The level of dangerous
pellutants 18 oot very high in extensive

farming. In particular, in the shrimp-forest and
forest-shrimp models, the wastes in the ponds
are partially absorbed so that the pollution
effect is reduced.

Due to high market demand and the high price
of shrimps, many extensive models have been
transformed, particularly since 2006, nto
improved-extensive models. This has been the
case with most mono-shrimp  farming  in
former rice-growing arcas. This mode of
farming requires greater funding for seed
purchase and to cover the cosis of pond
pircparation.

All extensive models are operated i an open
gwvstern (i.e. shared sluices in and out), where
rejected waters from one farm can become
inflow water for another farm. The result is that
any pollution source can affect easily the entire
gvstem. In particular, when seeds of poor
quality are in one fanm, the sk for an epidemic
to be spread to all surrounding farms is very
higls.

Depending on the models {extensive and
improved-extensive), dredging sludge from
the pomnd must be done once or twice a year.
According to SUMA project statistics for Nam
Can district, approximately 200 of the sludge
is discarded directly into the public drainage
gvstem, which forms a great number of
compounds, polluting water and increasing the
bevel of suspended solid wastes, This also clogs
the drainage system and reduces its flow
capacity. In this regard, we can say that
mproved models are mose polluting than
purely extensive ones. Solving the pollution
problem and reducing the risk of epidemics
wioulld require a total recrganigation of the
drainage system fo separate water inflow and
outflow, with in-depth planning and key
Y eSS,

The infensive shrimp model, which may
produce 3 fo 5 tonsha each vear, has grown
rapidly in the last five years. The area coverad
by this mesdel rose from 32 ha i 2000 to 580 ha
in 204, This model requires muech greater
investisent and technical knowledge for aoil
preparation, water treatment, seed control,
food supply, control and adjustment of water
quality, oxygenation in ponds, ete. [t cannod be
developed by poor or average-income
houscholds, but only by rich households with
borrowing capacity and by some enterprises




and joint wenfures, Significant funding is
necessary to prepare the ponds and buy
aerators, amd later to purchase seeds, food
(exclusively artificial in this model), and the
chemicals reguired for pond control. This
reodel creates many job opportunities  for
ungkilled workers who are needed for soil
preparation, removal of sludge, feeding the
glarirmp, etc.

In this type of closed-system aguaculture,
epidemics can still occur, depending on the
gseed quality, gquality of aguaculture
technology, overall use of chemicals and food
(resulting in water pollution in the pond), ete.
With competent technical management, this
rvode] can be very efficient with limited water
confamination. The main problem comes from
the harmful accumulation of shedge (highly
polluting} which must be removed regularly.
However, the development of industrial
aquaculture is still spontancous in Ca Mau.
Aquaculture technology s mot up to the

required level, which increases the nsks of

epidemic outhreaks and the spread of discase
it surrounding extensive shrimp farms.

High level of pollution risks

Rescarch reveals that the rice-shrimp rotation
mvode]l creates less pollution and also better
stabilizes the ecosystem than shrimp
rooeculture, even if the alternate rice crop is
small or sometime lost. It is clear that more
improved or infensive models lead to a higher
risk of pollution, and thercfore, more megative
consequences for the enviromment and the
livelihoods of nearby farmers. Shrimp
dquacudture has a high risk of epidemics. This
& challenge for both producers and
inagenentauthorities, who both swant to find
ion that ensures stable production.

oo all producers are equally

however, even if they have lost one or two
harvestzs, most households invelved in
extensive farming tend to stay in the
business. They often comment that, with
extensive msdels, a “logs" may not be an actual
loss given that the investment was quite low.
They know that one good harvest can
compensate for two vears of succesaive loss,

[n mangrove arcas the losses are not 8o
frequent, and households there try to extend
their farms at the expense of the mangroves —
often in contradiction with the local authorities'
regulation to keep TG of mangroves intact on
their allocated Land.

[ former rice areas where the most improved
models have been developed but losses have
become maore frequent, producers have come
to understand the appeal of alternative crops.
They have therefore tmied to diversify thei
incomes through mixed farming with other
apecies such as crabs, figh, or oysiers.

[mproved-extensive farming reguires
additional funding for seed purchase and to
cover the cost of pond preparation. Mot all poor
houscholds can afford this, especially if
borrowing from a bank is impossible. S0 pooi
houscholds lacking funding and access to loans
canned  purchase high-guality seeds, which
puts their farms af a higher risk of collapae.

For the poorest households that have invested
in improved-extensive  farming  with  litle
capital, risks are associated with every crop,
every day. Aquaculture risks may lead to
bankruptcy. They may hkave to sell their land to
pay debis, or they may become hired hands
themselves. Most farmers want to stay in the
business, however, and are frying to diversify
their sources of incorme.

Only a few rich households have started, after
some initial success in extensive farming, to

e

.

4.7, Recent trends and policy

The rising market demand, and the varying
price of shrimp in recent years, has led to a
gradual increase in capital and technology
investment within shrimp farming in order 1o
achieve greater efficiency. From extensive
meiedels in the carly stages, farmers ave moved
increasingly info  improved models. (OF
course, this trend applies less to the category of
poorest farmers. )

The risk in shrimp farming is pushing more
people to diversify their sources of income and
develog new kinds of “associated™ shrimgp
farming. Provincial gukdelines tend fo stress
diversification and encourage people to restore
their gardens and to combine shrimmp with other
agricultural products.

In mangrove forests, organic/ecological
shrimp farming seems o offer good potential,
Under this model (about 3,000 ha in 2004},
shrimgp are fod only by natural food provided

by the mangrove forest. It has been tried
meainly by Forest and Fishery Enterprise 184,
but is planned for an additional 10k} ha in
other forest and fishery enterprises such as
Dam Dod, Kien Vang, and Sao Luoei. After cach
crop, water inskde the canal is released to the
outside, and the canal is treated to make sure
that it is sufficiently safe for the new crop. The
meat distinet charscteristic of this mode] is that
it dives not harm the mangrove forest, because
it just makes use of existing canals inside the
forest. Organic/ecological shrimp faming is
legs productive (average yvield: 150kgTa), bui
the quality and size of farmed shrimp meet high
standards for export. They can be sold ata 20%

higher margin when they get Naturland
certification. Other maodels that raise shrimp in
association with crabs are also being
developed.

With the shrimp-forest model, the total
production area in 2003 was 56,0040 ha, with an
average proportion of 40% forest (the actsal
shrimp farming arca was 33,600 ha). Plans are
o reduce the actual shrimp farming area and to
increase forest area to achiewve a proportion of
30% shrimp 0% forest. Targets for actusal
shrimp farming area with the shrimp-forest
model are 34,000 ha by 2005 and 30, (00 ha by
20110

Arcas of mono-shrimp farming are  still
predomisant; some of them have already
transformed info rice-shrmp farming, which
covered 45000 ha in 2005 Rice-shrimp
models have yielded demonstrably betier
shrimp crops than shrimp monoculiure, Rice-
shrimp arcas will continue to increase, as will
mixed-shrimap models where shrimp is

associated with crabs or fish. The arca of
shrimp-garden and ecological shrimp
monoculiure will decline due to the increase of
shrimp-rice and industrial shrimp systems.

The policy for industrial shrimp aquaculture 18
presented in the “Development plan  for
industrial shrimp aquaculture in Ca Mau in
2005 — 20010, issued together with Decision
BIWOBE-CTUB (dated 12711:2004) by the
People's Committee of Ca Mau. Under this
plan, 7,000-7,500 ha of industrial squaculture
it large-scale farms are planned for
concentrated zones. An additional 3,000-3 500
ha is scheduled for household-scale structures
with scattered distribution.
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A recent survey (VHLSS 2002) with sample
size of 670 houscholds has shown that the
average income of a typical household in Ca
Mau in 2002 was 8. 5% higher than the average
lewel in the Mekong River Delta region, and
200 higher than the national average,

[ncome from shrimp aquaculture for the whole

S g Foancheld rasinr 200, LIS deperineai

Tabie X: Number of near-poor kouseliodds felliep bock i peverty e Co Wau, H03

In reality, when revisiting the poor households
umder the pew national poverty standard
{income lower than VYNDILOOD 000/
month/persen), the ratio of pear-poor
houscholds (already escaped from poverty)

515 Changes ln livelihoods of the paoor

From 2000 to 2004, the production model of
poor houscholds changed significantly. The
rate of poor households participating in shrimp

p et Iv 2%% of fotal Incoma Bakary of falling back into poverty is mot that low. The and other aquatic product (crabs, fish)
mﬂﬁﬁmﬁcmmcqm;iﬁjg;-mwtt?higi:l m:“” verhir abikd abour average level of household falling back into aquaculture increased sharply. [ 2000, half of
7% il poverty i 18% over the todal poor households, poor  houscholds were practicing  shrimp

than the average level in the Mekong River
Dielta and mationwide - while income from rice
farming accounts for only %, Maore recently,
due to the instability of shrimp prices and the
increasing risks from pollution and the spread
of diseases, people have started to diversify
their income, often combining shrimg farming
with c¢rabs, fish, or other products.
Diversification is considered a good way to
avoid the risks incurred with mono-shrimp
aquaculture.

Surveys carried out for this project in three
typical aquaculture communes in Ca Mau
showed that the more diversified aquaculture
i, the better the livelilvsods for all categories of
farmers, including the poorest. An example is
Tan Hong willage (Ta An Khuwong MNam
commune, Dam Dod district), where people
raiged freshwater and brackish-water fishes, as
well as animeals and crops. Along  with
diversification of economic eptions, labor time
is better utilized for both men and women.
There's less wlle time then formerly, when
inconee came solely from shrimp.

£.1.2 Poverty rate

[ 206k, according to the incomse standards of
the Ministry of Labor (MOLISA), among
220 11E households in Ca Mau classified by
inconse group, there were 26,428 rich { 11.5%),
50628 above-average (26.0%). 10,7602
average (47%), and 35,460 poor households
{15.5%).
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-ln 2003, 13,532 households escaped from
poverty, reducing the poverty rate in the
province from 15.5% down to 9.6%. The
lowwest rate was observed in Ca Mau city at
3.4%, and the highest in Cai Nuoc and U Minh
at abwoant 1 3%,

-l 2004, the number of poor houscholds was
18,136, still aceounting for 7.8% of a total of
237 085 households. It can be said that shrmp
aquaculiure  development has  significantly
reduced the poverty rate from 2001 to 2004,
from 15 5% down to 7.8%.

Analyzis of the poverty rate in different
districts confirms this fact. Freshwater land
without significant shrimp farms (Tran Van
Thoi, Thod Binh) have a higher poverty rate
than the salt and brackish water areas, and the
rice-shrimp model arcas (Cai Nuoc) have a
higher poverty rate than the forest-shrimp
areas {Mgoc Hien, Mam Can). The reason is
that, in Cai Nuoc, the newly tranaformeed rice-
shrimp areas still face difficulties in shrmp
aquaculture, and the average area for shrmp
aquaculiure per individual household is also
lesa than in coastal arcas. The forest-shrimp
areas have a higher poverty rate than the
coastal angas, but this is due to the fact that they
also have a higher number of lower-skilled
migrants engaged in low-paying jobs than
ather districs.

mest of them are pewly separated households
and some unlucky households failing in shrimg
production { see Table 2.

VHLSS 2002 data allow a comparison of the
poverty rates following an “expenditure
poverty standard’” between the shrimp-farming
group and the non-shrimp farming group. In
2002 in Ca Mau, the poverty rate of shrimp-
farming households (28.6%) was much lower
than that of non-shrimp farming households
(34.7%). The poverty gap of shrimp-farming
houscholds was also lower than that of non-
shrimp farming houscholds. 1t was, however,
significantly higher in both categories than in
the Mekong Delta and nationally. This data
shows that, on average, shrimp-farming
houscholds have a greater chance to escape
from poverty than non-shrimp farming
households.

There are many causes of poverty. The
livelihood of people in Ca Mau does nod
depend only on shrimp, However, based on
interviews with provincial, disirict, and
commune officials and wvillagers, and
classifications of living standards and in-depth
interviews of houscholds in six villages, it is
clear that nearly everyone feels that the shrimgp
has changed the life of the poor in the region
during the last five years. Although there have
been some losses in some villages, people
generally feel that these recent changes have
brought positive effiects.

aquaculture. In 2004, the proporion was two-
thirds. The rate of poor households hiring out
their labour also increased during the Last five
years. The rate of poor houscholds raising pigs
amd poultry increased slightly, but less than in
other groups.

The non-shrimp farming poor houscholds that
wigre surveyed also feel dependent on the gains
of losses of the shrimp aquaculture scason. [
survey gites, poor houscholds with Little or no
land can still benefit from shrinp agquaculture
by providing direct or indirect services such as:

- Hired work: dredging shnmp  ponds,
maintaining shrimg ponds for others

- Working for scafood processing
comgsanies: mainly single young women who
live mear cities




Running small businesses, such as providing
collection services

Running boats: serving shrimp dealers and
producers
Asked about changes in the importance of
icome sources during the last five years, more
than one-half of poor houscholds said that the
income from acting as hired labour has becomse

FIsOre Dgsprtant.
5.2, Ineoine distribution and equity

521 Income gap

The income gaps between shrimp-farming and
non-shrimp farming houscholds, poor and rich
household, and houscholds with and without
Land, are quite clear through the survey data and
the PRA results in survey sites.

According to YHLSS 2002, the average per
capita income of poeor households is equal fo
only 40% of that of non-poer households. The
average income of shrimp-farming houscholds
is 1.5 times higher than that of non-shrimp
farming houscholds. According to the
expenditure  quintile, the average per capita
iscome of the richest group is 4 times higher
than that of the poorest group.

Survey data also show that the income gap
between rural and urban arcas is not significant
in Ca Mau.  This result is different from
elsewhere in Vietnam. This is a positive impact
of shrimp aguaculture, which has increased
income in rural areas to meeet that of cities.

Looking specifically at shrimp aquaculture, we
gew that it can gencrate an average income of
about 4 million YWD to poor households, bt
can bring msore than |1 million VNI to the non-
poor. The income from shrimp aquaculture in
pon-poor households s triple that in poor
houscholds. From the expenditure quintile, we
e that the shrimp can bring mose iscome to the
rich group; and incomse from shrimp accounts
for a larger portion of total income than in other
groups. The income gap between groups 5
(richest) and | {poorest) from shrimp
aquaculture reaches maore than 123 million
VND. For the nchest group, income from
ghrimep aquaculture represents 68% of fotal
iscome from aguatic products, while in the
poorest group, it represents only 44%,

Rich households can survive meore easily after a
bost harvest, which is nod the case for the poor.

&

The increased risk in shrirnp farming pushes the
poorest houscholds to diversify  agricultural
production and do more hired work. Adding
other crops has been an increasingly difficult
task, however, as a result of the salinization of
riost soils.

5.2.1. Gaps o use of land | access to credit

The primary reason for the income gap between
rich and poor is the gaps i size and use of land
holdings. Before the 199%0s, many people
rigrated fo coastal arcas to reclaim land, mainly
by cutting down mangrove forests for nce
cultivation or aquaculture or taking over cleared
but wnused land. Many houscholds obtained
Large areas {up to 10 ka). In response to atrend of
reduction in forest cover, the local authorities
swed a Decision (64/1991) 1o regulate land
allocations. It was a way to legalize the rights of
land use on land aleeady being used by
households. Therefore, since the 19%50s, there
has emerged a gap in land use among houscholds
it the coastal areas of Ca Mau province. This gap
has tended to increase due to the developrment of
glurirp aquaculiure, specifically:

-Many houscholds migrated to the area
(beginning in 1995), and newly separate
houscholds (o2 mew couples) could get only
gimall land holdings, or no land at all. They have
had to sell their labour to other people engaged
i aqueaculiure,

-Some households had to sell their land due o
business failures (including failures in shrimp
farming). Rich households thereby got
additbomal opportunities to accumulate more
Land.

Results from a survey of 120 households in 3
comimunes shows that the rich bouseholds have
rvore than 4 times the land as poor households;
non-shrimp farming households have almost no
land at all (see Table 3} The trend of land
accumulation in shrimp-farming houscholds has
Been clear during the last five years. This tremd is
amplified by the fact that land prices have
incrcased sharply.

Aren of land nse B
Ma land 3524
From | - 5000 m* 00, fad

From 5000 - 10,000 m® | 11.80
From 10,000 - 20,000 m* | 17.15
Crver 20000 m’ 25.17
Total 1000

Soawrees L EMag Trmg 2000, cafosdetrd from FHLEE 2000
Tahbe 42 Hoimedold struciee acoarding do fond use

Year | Foresi- | Rice- Lpecialized Ezolagr | Bch | Abave Avernge | Paar | Having Mo Toial
shimp | shriog | SEring cal average shrimp having
- agaacultu | shrimp
e agquacu
Ture
04 |43 244 | 142 289 526 |3.12 230 A% |32 02 247
205 | 402 1.8l X140 244 526 | 347 LTE i | 325 02 287
2MHF | 385 148 |27 104 £32 | 103 LTT [ 0.2 280
Bere: e ol F00 ook i 3 coamasores af 3 dinnaet #0008
Tubde §r dverape Land arew aof heweekalily thal, change by years
According to VHLSS 2002, if we divide £.2.3 Loss in shrimp farming

househaolds in Ca Mau in terms of land area, we
can see two extremes: a lod of land, or none at
all. Landlessness in Ca Mau is very common.
Though the average quantity of land in Ca Mau
is higher than in other places (the average area
of land in households with land in Ca Mau is
200000 m2, in the entire Mekong Delta only
10,800 m2, and nationwide less than 5000
m). Of a total of 670 households surveved in
Ca Mau, 35.2% have no land, while 25% have
more than 2 ha of land (see Table 4) Yet
houscholds in Ca Mau have little ability to
increase their production by increasing their
land. Unused land is very limited: Only 6.8%
of houselolds have it, and its percentage out of
total land area is only 4%. This means that
supporting the poor in Ca Mau by increasing
their land use is ot feagible.

The second reason for the income gap in Ca
Mau is the differences in boan accessibility,
which is closely related to the gap in land use.
Poor houscholds often have little or no land,
andd thus difficulty in accessing bank loans.
Instead. they often borrow from wnions (e.g.
Farmers' Union, Women's Union). According
to the survey, nearly two-thirds of households
had loans from banks: more than Ti%G of
shrimp-farming houscholds, but only 7% of
non-shrimp farming households. The amount
of boans was also higher in shrmp-famming
houselolda.

Significant borrowing is typical in the
trapsformation from freshwater production,
with low investment, profits, and risks, to salt
and brackish water production, with higher
investment, income, and risks. o group
discussions and interviews in the surveyed
villages, most shrimp producers said that they
depend on future shrimp harvests to pay off
their loans, However, shnmp aquaculture has
faced greater risks of late, leading to
congiderable difficulty in paying back those
loans.

Reduction of income and losses from shrimgp
aquaculture were common across all surveyed
gites, After one or two seasons of profitability,
losses often begin fo emerge as shrimp
productivity decreases. In 2004, the situation
appeared to be more serious than in previous
years, Survey resulis from three communes
show that losses in forest-shrirnp and rice-
shrimgp models were much higher in 2004 than
in 2000, According to local people, the reasons
for this were “low quality water source” (62%)
and *“low quality seed” {37%).

Mote that losses in shrimp aquaculture are nod
an unavoeidable consequence, but a
manifestation of the instability of the
production during a transition period with
specific characteristics for each household and
each sub-region. Therefore, at a given time,
one arca can profit, while other areas can lose,
Since extensive agquaculiure depends heavily
on nature (with many uncontrollable
elements), losses in shrimp aquaculture are a
problem with many unkeown varables and
few casy solutions,

3 Job opportunities

Many mew jobs have been created in shrimgp
farms and processing  enterprises, and in
aasociated services.

~Shrinmip farms

Many unskilled people have been hired for
dredging and guarding on shrimp  farms,
especially intensive shrimp famms.

~Processing enlerprises

In Ca Mau province, there are 25 aquatic
products processing enterprises (21 of which
are for shrimp processing) with 20,000
workers (15,0080 full-time and 5,000 seasonal ),
of which 6% are women.




-Establizhments producing  and supplying
equipment, matertals, and food for shrimp
Jaruting

The systern of service suppliers for shrimgp
farming, particularly the number of
houscholds munning small businesses, has
developed quickly in response to the increase
of shrimp aquaculture in Ca Mau. Trade
liberalization has provided favorable
conditions, with fewer administrative burdens,
to import materials, chemicals, and food for
sluriig from Thailand and other markets in the
region.

~Shrimp seed prodiciion establishurenis
Approximately 50% of shrimg seed demand in
Ca Mau is et by hatcheries in the province.
Other seeds are supplicd from Shrimp seed
company no. 2 in Bac Lieu province and from
Viemam's central region (Wha Trang city).
Seeds are distributed through a network of
nearly 700 agents.

=Raw shirimp collection extablishnenis

Raw shrimp collection establishments in Ca
Mau are very diverse in terms of scale and
meede of operation. Processing  enferprises
often establish a system of collecting agents or
shrimgp traders in shrirnp farming arcas, or they
et ug shrinnp collection sites right at the gate of
the processing factories. Many households
also collect raw shrimp to sell to processing
enterprises, of hire these enterprises 0 process
and then sell finished products to exporting
enterprises. Many related jobs have been
developed in transportation, usually  boart-
re]atﬂd,ﬂrmw,m.

8

Ome discouraging fact is that the edwucated
labour rate in Ca Mau is guite low, only 16% in
2004 (the target for 2005 s 20%, still much
lower than the national average of 3%,
mainly in education, health care, civil
administration, aquatic products processing,
shipping, construction, amnd apparel. The
portion of labour in science and technology for
agriculture, forestry, and fisheries is still very
low. Despite more than 250000 ha of
aquaculture, the fisheries sector has only
several dozen engineers working in
administrative and technical areas.

S, (her sechal fssues

Unemployment — Ca Mau's unemployiment
amd undererployment rate has dropped from
5.9% of the tofal labour force (660,000 in
1997 to 5.4% in 2003 {for a total labour force
that has increased to 767,000 people). The total
number of unemploved incrcased slightly,
however, from 39,0000 4 1,500

Minorithes - 39% of ethnic Khmer households
are in the category of poor houscholds. Poor
ethnic Khmer houscholds totalled 1,991 in
2001, representing 5 6% of the overall number
of poor households., 64.5% have mo land and
are mainly doing hired labour. The provincial
people's committee provided special support to
ethaic Khimer peogle in terms of loans and land
reallocation, and consequently, 491
households emerged out of poverty, reducing
the overall poverty rate of ethnie minorities
from 39. TE% in 2001 to 30% in 2003,

- In 2001, 5,05% poor households,

pigrants, Migration
hnlmd to  shrim
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Gender kssues - Shrimp aquaculture has
created many jobs for women i processing
and servicing, though the portion of women in
the total labour force is sull below 40%.
Processing enterprises employ 20,000 people,
of which nearly 0% are women. About G (86
people (mostly women) are finding jobs
outside Ca Mau provinee.

The mumber of women staying home for
housework has dropped in comparison with
1997, but is sfill high. Im 2003 there were
Aia, MW women {accounting for 8.7% of the
total labour force), mainly in raral arcas, who
were unemployed or underemployed.
Especially in former nee-growing arcas where
wommen used o be very busy with farnm work,
the shift to shrimp aquaculture has caused
fany wormen to become unemployed.

Educatlon - A worrying trend in areas of
glirirnp aquaculture is that people do not care
much about education for their children.
Survey resulis show that poor households often
ket thedr children study only through grade 5. A
gtdy done in Cai Muwoe district (by a
gecgraphical inatitute in Ho Chi Minh City)
has shown that the development of shrimgp
aquaculiure did not improve education. Also,
childeen in the region must still take a boat to
get to school. While the boating expenses are
only about YNDEQ K- L 00,000 month, this is
gtill a significant deterrent for some.  Also
boating i3 wot safe ||1I:d§wuﬂ'u:r ; e
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al peaple increased, particularly in those
communes with a large arca devoted to shrimp
farming. Those areas also saw the highest rates

aquaculiure in Ca Mau and reduced
of rural poor househalds. The incomes

of poverty reduction.

The poor with Little or no land, however, have
limited opporfunitics to benefit from  the
positive aspects of trade liberalization. Their
primary livelihood s either hired labour or
matural resource exploitation, which has been
largely reduced during the last five years (see
Chapter 6 of main report ). Also, those with Land
for sheimp aquaculture often incur losses due
to a lack of capital for investrnent, buying
quality seeds, improving their technology, etc.
An increasing number of househoelds are
selling their land to pay debds, and people are
becoming wage laborers due fo fallures in
shrimp production.

While shrimp aguaculiure continues o grow,
bringing higher incomes o many medium-
income and well-off households, the rate of
near-poor houscholds falling back into poverty
has increased in Ca Mau. The major reason is
that many households previeusly escaping
from poor of medium-incomse householbds have
failed in shrimp agquacalture, and have to sell
their lands and alter their livelihoods.

However, trade liberalization kas brought new
]Jvahhmﬁmﬂmupwwhn:m not farm
prators, such as hired labouwr,

irimp, working in processing
pics, ctc. Therefore the

- developed some new
and many houschalds have




6. Environment and ecosystem changes

From 1984 to 1995, unplanned shrimp fanming
in coastal areas greatly reduced the area of
mangroves. Thousands of hectares of
meangrove forest were felled with significan
effects on the ecosystem. From 1996 fo the
present, the initial profitability of shrimg
farming pushed farers 1o spontancously
transform hundreds of thousands of hectares of
rice into shrimp farms. This conversion of
coastal mangrove forests and nice fields has
had serious consequences to the environment

and has degraded the different ecosystems and
their bBiodiversity, resulting in reduced
opportunities  for people, especially  the
poorest, to maintain some of their fraditional
activities.

6.1. Land/water availability and quality
6.1.1. Land

Aldurm soils - Alurm soil is the main soil type in
Ca Mau, covering about 5% of the provinee.
This kind of s0il is characterised by a high iron
content that traps phosphorous and lowers its
concentration in pomd waters. In some ponds,
the quality of both water and soil was good
origisally, but as there were no grasses or
plants covering the pond borders, the soil was
exposed fo the sun and oxidized, creating
sulphate acid soil. Rain caused soil erosion of
the banks or pond borders and brought acid soil
b the centre of the pond, reducing the water's
pH. This had a direct effect on the matural
health and activity of shrimp, and increases
their chances of becoming diseased. When PH
ix besa than 4, shrimp may die.

Saline soils - The salinization process often
occurs inland durnng the dry season due to the
low lewvels of freshwater in former rice fields.
The salt invasion has been increasing since the
beginning of the transition of rice-producing
argas to aquaculture. A number of the irigation
gystems built to prevent salt invasion and
freshen soil have been destroved in order to
conduct salt water into the rice fields during the
dry season (to ensure shrimp culfivation). This
has led to the destruction of the previous
ecosystem, which kad progressively adapted 1o
a freshwater environment. Some vegetation
canmot adapt o this change; for example,
coconut trees have nearly disappeared and
vegetable production has become less
productive.

.12, Wastes from shrimp aquaculture
Wastes of sediment and sludge - Wastes from

shrimp agquaculture in the form of sediment -
including wastes of shrimp, rotten food, wsed
chemicals, and toxins - typically accumulate in
the alum mud at the pond bottom. An anaerobic
process then occurs that is very dangerous for
shrimp farming. Sludge has o be removed
regularly; and the more a famming system
intensifies, the more sludge accumulates.

According to statistics from Pham Dinh Don
(2003), the total volume of waste mod from
shrimp aquacultwre in Ca Mau province was 90
million m3 in 1999, 217 million m3 in 2001,
and 248 million m3 in 2003, It iz a harmiful
waste source that pollutes soil and causes
direct losses to shrimp aquaculiure.

As producers usually disperse these wastes
info rivers amd channels without proper
treatment, pollutants are spread to all
surrounding arcas, increasing the risks of an
cpidermic in all surrounding arcas. To limit the
negative impacts in their pond, farmeers wse
many de-aluming products such as Diatomite,
Dolomite, powdered lime, ete. As mentioned
before, the more intensive the technigue in use,
the greater the guantity of polluting muod it
generates.

Water pollution in river and channels — The
content of DO or dissolved oxygen (oxyoen
demsand) in nvers and channels 5 a good
indicator of pollution level. It ranges between
1.2 and 7.2 mg'l in Ca Mau, lower than the
coastal water standard (TCWVN 3943-1995),
capecially during the dry season. Low DO
content greatly impacts the oxygen volume
needed for aquaculiure. In the rainy season, it is
the pH that falls due to the increased erosion of
alum so0il back o rivers. Other indicators of
paellution as COD {chemical oxypen demand)
are not in accordance with environmental
standards.

[ general, it can be said that the existing Ca
Mau ecosystem cannot absorb the increasing
amount of pollutants released into its water
syatem. This is particularly true in the northem
districts of the province (U Minh, Thoi Binh,
Tran Van Thoi). In southern Ca Maw (south of
Ca Mau city, Cai Nuoc, Dam Doi, Nam Can,
Ngoe Hien, southem Tran Van Thod), the
situation is not satisfactory but less dramsatic
becawse the higher density of canals and rivers
allows a higher self-cleaning capacity of the
sysfem.

6.2, Forest cover

During the period from 1975 o 1983, about
200000 hectares of mangrove forest were
changed to rice farming. Shrirmp aguaculture
development during the 19808 led to the
additional destruction of about 12000 ha of
mangroye forest inCa Mau.

Te avoid uncontrolled deforestation, the
province has applied a forest allecation policy,
transforming traditional forest managerment
mizasures into the socialization of forestry. This
policy has provided a bot of positive outcones
and reduced some deforestation and forest
fires.

Each household, according to the policy, 18
assigned a portion of forest (3-10 ha) in which
they can build a shrimp pond, with the
obligation 1o leave up to 70% of mangroves
intact. This mangrove profection policy has
been relatively efficient, especially when
management kas been carmed out by the
Forestry Fishery Enterprises and the Forest
Management Boards, but the ratio between
pond and mangrove I8 unfortunately not
always strictly applied. Households tend to
increase pond surfaces well above authorized
levels, and at present the actual proportion of
forest cover is often less than 60%4.

In addition, the result of the policy has been a
fragmentation of small forest blocks with
negative impacts on biodiversity, It should be
mentioned that coastal mangrove forests are a
critical and necessary ecosystem for the
reproduction and  development of many
aquatic species (fish, crabs etc ). The culting
amd fragmentation of mangroves meay lead o
lower recruitment in the sea, and lower
productivity in traditional figshing activities
cuizide the forest itself.

6.1 Blodiversity

Ca Mau province has three major types of
natural ecosystems: the mangrove ecosysiem,
the marsh and submerged forest coosystem,
and the estuarine ecosystem. All three have
their own value and function and are very
sensitive to external changes. Owver the past
yeard, the evelution in environmental
conditions as wiell as the indiscriminate use of
land has progressively broken their nataral
equilibriuem.

The reduced surface and density of Ca Mau's
rsangrove forest, the largest mangrove area in
Vietnam, has severely restricted the available
habitat for wild aninsals. That has already
resulted in a measurable decline of wild fauna
both in quantity and variety of species. The
diversity of forest trees has been reduced. and
already five species of plants as well as ten
gpecies of kirds have vanished. These include
gonwe rare and precious birds such as Placanus
onocrolatus, Ibis lewcocephalus, and
Leptoptilos dabius.

In those regions transformed from freshwater
nee agnculiure into salt or brackish-water
shrimp aquaculture, the biotic communities
have changed, creating a reallocation of the
ecological tolerance range for many fauna and
flora species. This has considerably affected
the aquatic ecosystem and, as a result, many
valuable species of freshwater aquatic
organiams have disappeared. Salinization has
brought disturbances to the distant areas of
eafuarics, and brackish fauna has invaded
further inland.

Migrani species raqmrmg ﬁﬂhl.rmhaw i




6.4, Provision of ecosystem services

The emergence of shrimp aquaculture in
mangrove forests and coastal fanmland has
created major changes in the resource supply
of these ecosystemns. Collection activities (for
wood, firewood, natural fishes, crabs, honey
etc., as described in Annex 3) strongly
declined. Coastal and riverside erogion have
increased. The serious decline of provisioning
and supporting services from coastal
ecosyatems has led to negative changes to local
livelihoods, particularly for the poorest.

Main features

Environmental pollution due to shrimp
farming and degradation of the mangrove
forest has led fo negative imgacts to the
productivity and production volume of shrimp
aquaculiure, making it unsustaisable, and has
limited the positive impacts of trade
liberalization, particularly for the poor.

Due to massive development withowt suitable
initial analyses of impacts, the water i rivers
and channels has been polluted and soil quality
in many areas todally changed. This has
resulted im an increased occurrence of
epidemic discases that are facilitated by the
interconnection of all shrimp ponds i open
extensive farming. The peoductivity and
production volume of shrimp aguaculture is on
the decline, probably due to an excessive
development of shrimp farrming with regard 1o
the capacity of the environment to efficiently
abgork all of its wastes.

T, Interventions and
reactions

7.1 By government hodies

Successes in aquaculture in the 19903,
capecially in the Mekong Delta in general and
in Ca Mau in particular, were the foundation
for the formulation of stronger central
government policies vis-d-vis agquaculture in
arder to boost exports. A series of policies on
aquaculture development were issued (see
Chapter 3 of the general repost) which
supported investment in hatcheries, research
and development for farming fechniguees, and
aquaculture extension by both private and state
cntities. The results of this policy, associated
with a liberalization of trade and the entire
econonty, bave been spectacular; inoa very
short period, from 1999 to 2002, agquaculture
production developed rapidly i terms of arca
(an increase of Bl ) and production { 200%: ).

In the early stages of the development of
aquaculture, which was largely spontansous,
the local authorities were largely umable to
anticipate problems. Despite that, they have
reacted relatively early to sensitive issues such
as mangrove protection. The Provincial
Peaple's Cormmittee (PPC) of Ca Mauw issued
decision number 640D0-UB in carly 1991,
which directed the allocation of land for
agriculture, forestry, and aguaculture to
individuals and state-owned enterprises. Also,
under the decision, lacal people were allowed
to use canals (approximately 30-40% of total
cultivated area) for aquaculture. This decision
was effective in that it not only prevented
people from cutting down mangrove forest
indiscriminately but alse offered good
comditions for people to earn their living
through aquaculture amd to profect meangrove
forest more effectively. However, while this
policy prevented clear-cutting, it did increase
mangroye fragmentation.

The speed of the spontancous move to
transform rice fields into shrimp ponds also
appears to have been largely uncontrolled, and
the scale of pollution and its negative effects
was largely unexpected. However, in the late
19908, in response to the massive
transformation  from rice cultivation into
shrimp aquacultwre, the Ca Mau PPC issued
decigion number 142000/0D-UB o
restructure the economic mechanism towards

fishery-agriculture-forestry. They priontized
the conversion of low-productivity rice fields,
characterized by sulphate and saline soils, into
gshrimp farming in combination with
alternative rice production. The advice to
alternate rice crops was not followed in the
beginning, buf is now more widely
implemented.

In response to growing environmental
pollation, Ca Mau province subsequently
issued many decisions and instructions 1o
muitigate pegative impacts on the environment,
such as Instraction no. 1 72004/ CT-UR, issued
in December 2004, on reinforcing measures
for pollution treatment; Decision 8002004,0D-
UB. also isswed in December 2004 in
replacement of Decigion 24/1999%0QD-UR,
regarding regulations on  environmental
protection related to the production and supply
of shrimp seed in Ca Mau province, etc.
Through these decizions, the province has
assigned the tasks of environmental
meapagenwent and monitoring to provincial
functional agencies, and it has set instructions
for imposing fines on organizations and
individuals for violating environmental
protection regulations.

Plans were sef wp o profeote the ecological and
organic shrimp farming models. The use of
chloramphenicol (an antibiotic) and other toxic
chemicals was forbidden. Decisions were
taken to upgrade processing plants in order o
improve the quality of exported products, etc.
Many other measures were taken to facilitate
access to credit for farmers, including poor
houscholds, for job training. Special funds
were also allocated for the poorest.

One of the problems in the management of
aquaculture is that conditions are quite diverse
across  the different districts and areas.
Planning must be adapted to specific bocal
conditbons  and requires a great deal of
coordination. A possible step towards the
improved efficiency of planned regulations
could be found through an “open” planning
gystem for cach sub-region. The developmend
of models, production systems, and
cooperative forms would then be based on the
participation of stakeholders. Planning and
building irrigation svstems at the sub-regional
lewel would help to promote this coogeration.

7.2, By other stakeholders

Many organizations plaved an important role
in reorganizing the economic structure of the
province. For instance, since the Ca Mau
authorities did not have the administrative
structures to control and reorganize
ewerything, the existing State Companies were
given a leading role in implementing various
changes in coordination with districts and
communes, especially in terms of the
allocation of land in natural forests and
mangrove arcas. They were in charge of
controlling the decisions taken by local
authorities regarding forest preservation.

Unions amnd cooperatives have plaved an
important role in providing loans to the poorest
houscholds. Also, in some places, people have
formed clubs, groups, or cooperatives, some of
which have active operations (such as Tan
Hong commune). However, cooperatives are
generally set up with facilitation of local
authorities but they fail to act as a mechanism
o reduce risks for shrimp farmers, for example
in terms of buving seed together, controlling
quality, planning irrigation systens at the sub-
regional level and selling producis.

People are very aware of the need to bave more
closely controlled seed quality. They also
understand that increasing polluiion is a major
isgue and would like the different farming
models to be studied further, particularly with
regard to their ecological impacts. Betier
access to finance is another isswe that is
frequently mentioned, and most farmeers would
prefer to be able to borrow directly from banks
rather than be obliged fo get loans through
forest or fisheries enterprises.

Since the shrinyp business hag been so directed
towards exports, the end uwsers (forcign
importers of shrimp) are obviously playing an
increased role in the ongoeing transformation of
the industry. Cuuality is always an important
factos, and some importers have direcily
promoded important fransformations in the
processing  techmology as well as certain
farming practises {like the growth of organic
and ecological farming) through Labelling or
bans on the use of some chemicals. However,
there is, in general, an increasing doubt with
regard to the long-tenm sustainability of shrimp
farming. especially in the former mono-shrimp




8. Conclusions and
recommendations

The story of the development of shrimp
production for exporns in Ca Mau province
presemts a close and compeehensive view of the
interactions between trade liberalization, rural
poverty, and the environment. The efficiency
of the trade liberalization process has been
positive in terms of enrichment of the provinee,
better living for most people, and increased
opportunities for landless people to obtain
work. But the negative aspects that anise from
this process are important realities for
producers, managers, and policymakers at
local and natienal levels.

Shrimp farming is associated with various
risks due to changes in market prices,
epidemics, water pollution, etc. leading
farmers to lesses, particularly in those
hivuscholds that have little land or are poor.
There is an increasing trend in shrimgp farming
arcas in which people are thrown back to
poverty. So most poor people do ot directly
enjoy the benefits from trade liberalization,
The response from policymakers has usually
been fairly rapid in terms of socio-economic
problems, but inefficient in terms of
environmental profection.

The study has shown clearly the danger of
passing too rapidly from one monoculiure, like
rice farming, to another one, like shrimp
farming. The more trade liberalization
promotes a specific type of production for
exports, the more a country and its people
become dependent on external market and
price  fluctsations, and on regulations {or
protective reactions} that may affect their
livelihoods.

The stwdy also shows that before moving to a
new type of mopnoculture, in-depth
environmental studies must be carried out o
wwderstand whether the pew activity being
developed will be sustainable. This s
particularly important for a country like
Vietnam that has strong demographic
presaures and very little land available. Such
studies should include research into how
similar problems have been addressed, and/or
splved, in other countries, such as (in the case
of shrimp) India or Thailand.

The Ca Mau case study has shown that
cconomic growth together with trade
liberalization can also impact the food security
of poor people, as it destroys traditional
methods of land use and may lower natural
resources, reducing the livelibood options of
the poor. It can also increase the disparities
between different groups of people. The study
shows that better access to leans could favour a
diversification of shrimp farming technigques
towards less-polluting systems; and that many
problems cannot be solved at the national or
ewen regional levels but should be studied in
cooperation with the affected people at a sub-
regional level.

Some of the problems that appeared in Ca Mau
have been observied in neighbouning countries.
In Thailand, declining shrimp productivity
after one or two years of exploitation has becna
general trend. [ntensive farming, in particular,
has accumulated so msch pollutant mad that,
after three or four years, some farmers have
moved o mew lands in order to continue their
lucrative business. How long it will take for
these lands to become productive again, and
for what kind of use, is still unclear.

Many aspects of the major envirenmental
changes that are eccurring in Ca Mau province
rersain uncertain and reguire more in-depth
study. Little is known about the long-tenm
effects of soil salinization and on the actwal
capacity of the Ca Mau ecosystem to absorb
increasing  pollutant  releases. The recent
decision to develop infensive farming models
should be carvied out very carefully and be
based on a master plan of aguaculture
developrsent that takes into consideration all
af the socio-economic as well as
environmental aspects — not only a short-tenm
target of boosting exports.
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ANNEX 1
Area — productivity of products in Ca Mau, 1997-2004

ANNEX 2
Changes In land use In Cal Nuoc district (ha)

1BEE 1947 2003
Form of land Staius Increase | Decrease | Staius | Increase | Decrease
ownership compared | comparned compared | companed
with 1968 | with wiith with
1905 15497 1997
(ne=crop rice 43,555 | 21,424 X131 - 21,424
Rice —farm i 6T 2R 415 | 22248 - JE 415
prisduce
Settlement area | 6,676 I6,676 | D00 15352 1,324
= wanden
Semneraticceae | 2RG . IEG -
Rhrzophora 5,641 . 5,641 -
Awilcenni 487 . 487 .
Mangmoee 11,652 | B3 1nxla6 1.1%1] 57
Foresis
Rhzophora- . 7,640 76401 5,103 2537
Shrimgp
Specialized . 5,034 59684 | 54,650
shrimp
Bare land 2,500 1016 I 5xd - | 1,016

Unie [9GT H00H 2001 2002 2003 004
A, PLANTING
Area af planting annually Ha | 233662 | 262374 | 144210 | 143616 | 108R22 | 131533
Long-term tree Ha YEGTT | 28974 | 2TT0I TIE 16015 | 15197
1. Rice: - area Ha | 220844 | 24R241 | (31570 | 130563 | 107009 | 126517
. - productivity Tonha | 2.48 1,42 118 1.2 3,29 316
- output Ton | 549402 | 50399 | 418452 | 420452 | 352835 | 400000
In which: - area of 2 seasons rice Ha BG158 | 32931 | 37304 | 34117 | 36120
| - aren of Tice-shamp Ha ; . J6500 | 20TIE | 19547 | 43458
| 2 Sweel potasa: - area Ha 500 §72 357 1% 547 503
| - onutpast Ton 2813 4231 ET3TT] et 2215 220
I 3. Cassava: - aren Ha T 1840 W 45% 570 a7
- cntput Ton 5559 6344 4709 2747 2811 2501
4. Vegetable: - aren Ha 5762 430 3308 5147 5 | s 4510
| - cntput Ton 17258 | 27086 | 15146 | 25683 | 25172 | 20RAL
5 cane- - area Ha 5689 | 5633 5377 | ok | 4m90 | 1357 |
. coutput Ton | 160643 | 335404 | 337424 | 445470 | 2ROTIS | 209326
& Cocomat: - arca Ha 36359 | 20102 | LER6R | L2067 | 10735 | 9105
| - cartput Ton | 68955 | 66285 | 61960 | 21054 | 28552 | 24413
| 7. Fruit tree- - aren Ha al18 &R72 AR B T 5043
I B. LIVE STOCK KEEPING
1. Buffalo JUnie | 3426 | IRI6 | O TER | TE3 A S -1
T Cow Uni . 05 19 9 50 a3
3. Pig Unit | 206219 | ZRSA32 | ISTR27 | 200803 | 216086 | 227263
4. Poultry Unit | 1951000 | 2870337 | 1457041 | 1384665 | 1327472 | %22520
I C. FORESTRY
|1 Area of planting fonest Ha 3143 [T 1624 St 62000 4271
D.FISHERY . .
1. Arca of water for aquatic product | | youne | sodnen | 254191 | 270ss1 | 277es | 272000
agusicul bare
I Cutpet Ton | 45995 | 73130 | ST6RR | 83314 | 91917 | 107447
| In which: shramp nquaculhure Ton IR032 | 38577 | 3583%0 | 60619 | 62241 | Rs012
I
| GD¥P {cusrent price) Million | 4007754 | 3963307 | 6604699 | 7631719 | RR7I662 | 902000
! JF‘:::' Wiakery < Ko Million | 2540907 | 3534431 | 38525000 | 4403487 | 5020208 | 5350000
P aci: Finlwy 4 geimlinzy 5 634 503 5749 577 56.7 54

Foresiry




ANNEX 3
Changes In supplving services of ecosystem caused by development of shrimp agquaculture

Exuayabeii Sugplying Biffere dovcleging shriimp Aler developing shiissgp aguisuliare
scrviecs siuaculiure
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