he Central region characterized by mountainous
typography in the west and coastal sand ridge in
the east is recognized as one of the poorest re-
gions of Vietnam. The region is lack of arable soil and

most of which is infertile sandy land. The productivity of

sandy land is very low and crops are easily suffered from
drought. The region often suffers natural disasters such
as storm, floods, mountain flash flooding, drought, land-
slide erosion, and other adverse phenomena that have
negative impacts on the economic development of the re-
gion. Industries and services are also less developed, as a
result, many local people are in poverty and even in hun-
ger.
Fishery industries used to be considered as key ele-
ments in reducing poverty strategies of many local gov-
ernments. However, most of fishing vessels are small;
therefore, they have to operate in inshore areas. Overex-
ploitation of the inshore seafood sources with destructive
fishing methods such as explosion devices, electric pulses
and poison are means of subsistence of poor fishermen
(VOV, 2005). Unfortunately, they fell into a poverty trap,
overexploitation with illegal methods deteriorates the in-
shore fishing ground. in turn, it induces poor fishermen
continue using destructive fishing methods. The govern-
ment master plan for offshore fishing is being prepared;
however, it takes a long time to achieve the goal because
of lack of capital and human resources. In 2003, a report
of The World Conservation Union Environment Eco-
nomic Program for Vietnam (IUCN) showed that aquacui-
ture. aspecially tiger shrimp. inakes more profits com-
pared to other traditional agriculture activities. However.
the land resources of this region are limited so the ex-
panding of shrimp cui-

ture in the Central re-

gion is running out of

its potential inland
area (IUCN, 2003,
p.13). With the avail-

able leakage preven-
tion technology, in
2000, researchers in
Ninh Thuan province
had succeed in cultivat-
ing shrimp on sandy
land, which is abun-
dant in this region
(IUCN, 2002, p.18).
Follow the initial suc-
cess of a small- scaie
pilot mode!, many local
authorities and farm-
ers applied the new
model without carefully
investigation for sus-
tainability and envi-
ronmental issues. They
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earned short-term profits from the unplanned and spon-
taneous expansion of this culture but have suffered many
negative impacts both in terms of financial and environ-
mental losses. The purpose of this paper is present the
real situation of shrimp farming on sand and finds out ap-
propriate remedy solutions to ensure sustainable socio-
economic development.

I. LITERATURE REVIEW

1. Natural resources and economic development of
Coastal Central region

According to State of the Environment Vietnam (SOE,
2001), mountainous topography and climate are the iwo
main factors that affect the water resources for agricul-
tural and daily activities of the Central region. This re-
gion often suffers floods. in the rainy season and drought
in the dry season. In the rainy season, floods frequently
occur due to heavy rain in a short period of time and the
rivers are short and steep. Floods not only destroy crops
and properties and lives but also cause soil erosion and
land collision. The reserve water of these rivers is lim-
ited, that is whyv there is also drought in the dry season.
SOE (2001) reported that desertification was ohserved in
every province of the region. In North Coastal Central,
including Quang Binh, Qudang Tri, Thitra Thién Hug,
Quang Nam, and Quang Ngai provinces, the dry season
axtends from January w August so river flows are nar-
rowed into small streams or even disappear. In the South
Coastal Central from Phi Yén to Ninh Thuan provinces,
severe drought is a result of little rain and high tempera-
ture. As a result, approximately 140,000 ha of lands are
affected by drought
every year. including
50,000 ha of land now
unusable {(Vietnam
News, 2005).

Despite of severe
climate, over 80 per-
cent of population of
the region still live in
rural areas and con-
tinue depend on the
natural resources (Sta-
tistical Yearbook,
2004). Industries of the
region are less devel-
oped. North Central
region and South Cer.
tral region vake part
only 2.7% and 4.2% of

Photo by Huynh Tho

industrial  production
of Vietnam respec-
tively (GSO, 2005).

Services are also less
developed so a large
part of population is



still in poverty. ADB Vietnam (2004) issued that North
Central region was the poorest region of Vietnam, and
the poverty index of this region was 42%, compared with
the national average of 29%. North Central region ac-
counts for 18% of Vietnam poverty (World Bank, 2005),
while its population is only 12.9% of total population (Sta-
tistical Yearbook, 2004). South Central region living stan-
dards are little higher than the North but still lower than
the national average. Since the socioeconomic reform
started in 1985, the central government of Vietnam, local
governments and residents of the region have been seek-
ing ways to reduce poverty and foster industrialization
and modernization process but most of them failed. One
of the remarkable failures is the Oil Refinery project in
Quang Ngai province. Many researchers said that the
central government had made a wrong decision because
the project is infeasible. Moreover, even if the project is
successful, poor residents will not have benefits from it
because oil refinery is not a labor- intensive industry to
absorb many local workers.

2. Shrimp farming on sand is considered as a strate-
gic plan to reduce poverty.

According to UICN (2003, p.13), despite of high rate of
return, shrimp cultivation can’t be expanded due to lim-
ited land resources and environment issues. Most of po-
tential wetland, which is suitable for shrimp farming, is
transformed into shrimp ponds. If inland shrimp farming
continues to expand, the invaluable mangrove forest will
disappear forever. The only way to increase shrimp farm-
ing areas is cultivation shrimp on sandy soil, which is
abundance in the Coastal Central region. The total sandy
land area in the Central region is approximately 100,000
hectares including Quang Binh (39,000), Phu Yén
(14,000), Quang Tri (13,000) and Quang Ngai (10,000).
However, the sandy land area suitable for shrimp cultiva-
tion is only 15,000 hectares including Quang Binh
(4,500), Quang Tri (4000), Quang Ngdi (4000), Ninh
Thuan (1,500), and Thita Thién Hué& (600). According to
researchers of UICN, there are many benefits of develop-
ing shrimp aquaculture on sand such as fully exploitation
of unproductive land, job creation, increasing production
cycle compared to wetland shrimp farming, small invest-
ment, reducing risks of diseases which is prevalent in
wetland shrimp cultivation, and unloading the pressure
of inshore fishing. Moreover, it can create jobs in auxil-

. iary industries in the chain of production aquaculture

products such as feed industry for the inputs and process-
ing factories for the outputs of shrimp cultivation. They
considered shrimp farming on sand is the key role to re-
duce poverty.

3. The success of a trial model

In 2000, the first trial for tiger shrimp cultivation on
sand using liquid insulating materials from plastic sheets
funded and assisted by the Institute of Fisheries Econom-
ics and Planning, achieved some initial successes in Ninh
Thuén province. Average yields per crop in Ninh Thuén
reached six tons per hectare. Then, the new model was
applied in almost every provinee in the region and also
achieved successes. For example, in the Thita Thién Hué
some profits making farms gained as much as VND 20-30
million/hectare/ecrop (US$ 1,290-1,935/hectare/crop). In
Ninh Thuan, the lowest recorded profit was 20 (US$
1,290/ha/crop) while the average profit is 50-60 (US$
3,225-3,870/ha/crop), and the highest profit was 80-100
($US 5,160-6,451/ha/crop) (UICN, 2003, p.20).

After the success of these trials, many provinces con-
sider shrimp cultivation on sandy soil is the main point in

economic development strategy of these provinces. How-
ever, UICN (2003) also found that the new model was
suitable for semi-intensive or intensive modes of shrimp
cultivation but most farmers, who are still poor, were not
yet ready in terms of infrastructure, technologies and fi-
nance to take up the new model. Even the first small-
scale trial has met with lack of freshwater sources and ca-
nal systems. Besides, none of the shrimp farms has waste
processing ponds so waste water is drained directly to the
fields and/or the sea (p.20-24).

4. The expansion of the new model

Although there is no thoroughly investigation of im-
pacts of the new model on environment and daily activi-
ties of local residents as well as sustainability of aquacul-
ture industry, authorities and local people in this region
continue to increase investment in on-sand shrimp culti-
vation and respect it an efficient way of battling poverty.
Because of lack of capital, technology, and right of land
using, the areas of spontaneous small- scale on-sand
shrimp farming of local people are still small. According
to Dung et al (2004), in 2002, the sandy soil used for
shrimp aquaculture was less than 300 hectares including
Ninh Thuan (200), Quang Ngai (60), Thita Thién Hue
(16), Quang Binh (14), and Quang Tri (6).

The rapid expansion of this model is caused by foreign
invested firms, which are available in technologies, capi-
tal, and supports from local authorities. On Feb. 15, 2003,
the biggest ever project at that time in shrimp farming on
sand was launched in Ha Tinh province. The investor is
American Technologies Inc. (ATI), a company founded by
an American overseas Vietnamese DPinh Hutu Bic. In
their Website, they announced that the project used over
2,000 hectares in Thach Ha and Cam Xuyén districts to
build the site into an industrial complex for farming and
processing aquatic breeds including a breeding center of
200 million of fish/shrimp per year, a feed production
unit, a shrimp farm on sand, a processing unit, a commu-
nity of eco-tourism, and an IT-E-Commerce center (ATI,
2003). The total investment for the project is VND750 bil-
lion (approximately US$50 million) (Thanh, 2005).
Shortly after the first big project was started, ATI
launched a US$66- million project in Quang Binh prov-
ince, from which 2,800 hectares of sandy soil was used for
shrimp farming (Dung et al, 2004). The two ambitious
projects are later criticized for its efficiency and negative
impacts on the environment.

5. Some negative impacts on the environment

According to World Rainforest Movement, shrimp
farming is a profitable business for only a small group of
people. However, they do not have to pay for the destruc-
tion of the ecosystem while tremendous costs are unwill-
ing absorbed by local communities, who do not earn much
benefits from the business (WRM, 2001). This situation is
caused by the common source problems. Because the
natural resources are free or cheap for them, they tend to
overexploit the natural resources to the point they can't
recover. For example, in the Central region, local authori-
ties charge only VND260,000 (US$17) per hectare of
sandy soil yearly (Dung et al, 2004). If we take into ac-
count the externality costs, the revenues of shrimp farm-
ing do not compensate the total cost of production includ-
ing individual costs of the firm and externality costs
bearing by the society.

a. Querexploitation of groundwater, which is the main
source of water supply for ecosystem and daily activities

Shrimp farming on sand requires a tremendous vol-
ume of water. The traditional wetland pond requires wa-
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ter depth of 1 meter or less; however; in a sandy pond the
water depth should be at least 1.2 meters due to the pond
absorbs lots of direct solar radiation (UICN, 2003, p. 27).
Saline water is available because the pond is near the
sea. The challenge for the farmers is the supply of fresh
water used for adjusting the salinity of the pond. Accord-
ing to a calculation of researchers of Ministry of Fishery,
total volume of fresh water for one hectare is 50,000 cubic
meters yearly. It is estimated that 800 hectares of ATI
farm needs about 40 million cubic meters of fresh water
per vear. This volume is enough for water consumption of
Ha Noi in three months with the capacity of 450,000 cu-
bic meters daily (Yen, 2004). In any area of the region, at
least one crop of shrimp farming is in dry season that is
also drought season lasts from November to May.

“There is lack of surface fresh water nearby the shrimp
farm so ATI has to exploit fresh water from underground
aquifer. According to a report of Center for Marine Envi-
ronment Survey Research and Consultant, aquifers in the
Central region are of small water bearing capacity; and
most of exploitable aquifers are located near mountain
foot. So it is costly to deliver fresh water from the well to
shrimp ponds (VEPA, 2004). ATI project uses fresh water
from fresh water lenses under sandy land. In Vietnam,
underground water is almost free and lack of control.
However, both aquifers and lenses are characterized by
small water bearing capacity so they are easily subjected
to salt intrusion. If fresh water is overused in case of in-
dustrial well, salt water from the sea will intrude the un-
derground fresh water sources. In addition, in a large-
scale shrimp culture, leakage of water from the ponds and
canals cause salt intrusion more severely. Underground
fresh water is the main water supply for sea pink forests
contributed to preventing damages from storms, flying
sand and moving sand ridges. Dung et al (2004) reported
that in many areas in Ninh Thuédn province, sea pink for-
ests were swept out because of lack of underground water.
Deforestation triggers some adverse phenomenon such as
flying sand and moving sand ridge that destroys crops
and property of local people and even shrimp farm own-
ers. Salt intrusion results in crop failures and desertifica-
tion. Underground fresh water is also the only water
source for agriculture and daily activities of local farmers
in the dry season. Overexploitation of fresh underground
water makes drought in this region severer. Sandy soil is
weak in structure; therefore, if the water level in aquifer
is lowered due to depletion, soil collapsing in a large area
can be observed.

b. Pollution of groundwater and seashore

Most, if not all, reported on-sand shrimp farms have
discharged wastewater from the ponds onto the surround-
ing land and/or directly into the sea. Also according to re-
searchers of Ministry of Fishery, each hectare of shrimp
farm discharges 8 tons of solid waste and thousands of cu-
bic meters of waste water (Vietnam Agenda 21, 2005).
ATI shrimp farm will discharge 6,400 tons of solid waste
each year if it operates in full capacity in 800 hectares of
shrimp pond. In some cases, if shrimp ponds are infected,
the untreated wastewater discharged from the ponds to
the environment will spread disease to surrounding
ponds and water supply systems.

c. Financial losses of the ambitious projects

Shrimp aquaculture is characterized by very high lev-
els of risk, exposing poor farmers to financial ruin if har-
vests fail. Even some well-prepared projects have been in
stagnant initial phase. According to Thanh (2005), zone 1
of shrimp farm of ATI in Ha Tinh province has been oper-
ated in 100% capacity, zone 2 has been in haft of its ca-
pacity, and ponds of zone 3 are still unfilled with water.
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Ms. Truong Thi Hanh, deputy director of Rural and De-
velopment Bank of Quang Tri province said that the loan
of VND20 billion for the project is overdue, and she won-
dered if they would have ability to pay the debt. ATI also
has not paid many local construction companies on many
contracts of the project yet.

d. Negative impacts on local residents

In Vietnam, shrimp farming appears to have an im-
portant role in poverty reduction and livelihood improve-
ment for some households. However, it is also criticized
for increasing the gap between the rich and the poor. If
the harvests fail, the poor have no choice but have to sell
their land to the rich and become landless. Even if they
can keep their land, they can not continue to cultivate
shrimp because of lack of capital. They can not find a job
in nearby shrimp farm because shrimp farming is a capi-
tal intensive industry, therefore, it absorbs little labor
force. Failures of ATI project leads to many negative im-
pacts on the local residents. Many people are unemployed
while the sand and underground water are saline. In the
past, it took at least one generation to convert a saline
sandy land into an arable field. However, after only one
year of operation, the shrimp farming on sand project has
converted a paddy field into a saline sandy desert. With-
out preventive forest, properties of local residents and
shrimp farms will be destroyed in yearly storm season.

Il. CONCLUSIONS AND RECOMMENDATIONS
1. Conclusions

The Central region is recognized as one of the poorest
regions of Vietnam because of lack of natural resources,
suffering many natural disasters and poor economic in-
frastructure. Over 80 per cent of population still live in
the rural areas and depend on poor natural resources,
typically infertile sandy soil for making living. Central
government and local authorities have strived to find sus-
tainable solutions for reducing poverty and fostering
socio-economic development of the region but most of the
big ambitious projects have failed. In seeking for a way to
improve the living standard, shrimp cultivation on sand
is considered as a key role in poverty reducing strategy of
the region. Despite the small trial farms are proved to be
successful, the first industrial scale on-sand shrimp culti-
vation in Ha Tinh province is failure, poses many nega-
tive effects on environment, local banking systems, en-
terprises, and poor residents. The new model of
aquaculture seems to be inappropriate for the sensitive
ecosystem of the Coastal Central region. A new strategy
for reducing poverty must be put in sustainable develop-
ment context.

2. Recommendations

To ensure sustainability of the socioeconomic develop-
ment, the Central region needs a long-term oriented
strategy. This master plan for socioeconomic develop-
ment of the region requires the close cooperation of cen-
tral agencies such as Ministry of Agriculture and Rural
Development, Ministry of Science, Ministry of Natural
Resources and the Environment, Ministry of Planning
and Investment, Ministry of Finance, Administration of
Tourism, and local authorities, intellectuals and research-
ers, as well as local residents. Shrimp cultivation on sand
is still potential; however, a small- scale on-sand shrimp
farm with suitable technologies, especially waste treat-
ment processing, is better for environment than a large-
scale one. Canals supply fresh water from surface sources
such as dams and lakes should be constructed in order to
reduce exploitation of underground water. Moreover, it
should be ensured that the business is not harmful for re-
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serve and protection forests as well as traditional agricul-
ture nearby. We should stop making profits at the ex-
pense of environment before it is too late.

Blue skies, white sand, friendliness of local people,
stability of socio-political environment and beautiful
mountainous typography are attractive features for
coastal eco-tourism. Eco-tourism can make more profits
than shrimp farming if Vietnam has a proper strategy on
environment conservation programs. The region will lag
behind other regions if people still depend on agriculture
for living. The region is abundant in unskilled labors and
most of them are partly unemployed. So the appropriate
industries and services should be labor- intensive ones.
Besides, education and training are the steady steps to
build a skilled labor force.®
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