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In recent years, shrimp aquaculture, which is undertaken largely in the tropical countries, has experienced
spectacular growth in response to expanding global demand and higher economic return. Shrimp exports
bring substantial foreign exchange to the producing countries and also generate employment for various
stakeholders related to this industry. Despite a number positive aspects (e.g., foreign exchange, employ-
ment and food) of shrimp farming, the industry has serious negative environmental impacts. Because of the
degradation of natural resources, commercial shrimp farming imposes socio-economic costs on rural
resource-reliant communities as their traditional means of food production and livelihoods are displaced.
Bangladesh produces 2.5 percent of the global production of shrimp. The country earned about 400million
dollars (U.S.) from shrimp exports during 2004e2005, up from only US$3.17 million in 1971e72.
Bangladesh is suffering because of unplanned expansion of this aquaculture and increasingly called as “a
desert in the delta”. The purpose of this paper is to identify the impact of commercial saltwater shrimp
farming on rural livelihood patterns in southwest Bangladesh using different Participatory Research
methods. The authors suggest that vulnerabilities in livelihoods of the rural communities increased due to
narrowingdownagricultural production, income sources and natural supplyof food. Other socio-economic
impacts (e.g., landuse patterns, homestead and family structure, daily movement pattern and activities,
drinking water, and law and order) also followed as a reaction to the changing ecological conditions. It is
also found that economic benefits from shrimp cultivation to the communities was minimal or even
negative due to the polarization and outflow of profits, which is augmenting the threat of poverty.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

During the last decade, shrimp aquaculture has become a major
sector of global fish farming in terms of space occupied and of
market value. In recent years, shrimp aquaculture, which is under-
taken largely in the tropical countries, has experienced spectacular
growth in response to expanding global demand and higher
economic return (Fig. 1) (Fleming, 2004; Barraclough and Finger-
Stich, 1996). The total global production of farmed shrimp reached
more than 1.6 million tones in 2003, representing a farm-gate value
of nearly $9 billion (U.S.), compared with only 185 thousand tones in
1985 (Josupeit, 2004; FAO, 2003).2 Today, 28% of shrimp consumed
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globally are farmed, compared to approximately 5% in the early
1980s (EJF, 2003). The world’s production of farmed shrimp is
dominated by the developing countries located in the tropical lati-
tudes like Bangladesh. Bangladesh produces 2.5 percent of the global
production of shrimp (Frankenberger, 2002). The country earned
about 400 million dollars (U.S.) from shrimp exports during
2004e2005, up from only US$3.17 million in 1971e723 (Xinhua,
2006; Rahman, 2005). The total area under shrimp production is
estimated to be 200,000 ha of which 170,000 ha (37,400 farms) are
oriented towards saline water shrimp production and the remaining
30,000 ha (105,000 farms) are used for freshwater shrimp produc-
tion (Richard, 2002; Fleming, 2004). By 1982e83, the shrimp
farming area occupied nearly 52,000 ha of land and the annual
increase in land devoted to shrimp ponds (locally termed as gher)
was 16.6% till 1988e89 and reached 200,000 ha in 2004 (Islam,
2005; Ashraf-Ul-Alam et al., 2004; Fleming, 2004). It has been
3 http://english.people.com.cn/200601/05/eng20060105_233098.html (accessed
on 29.06.06).
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Fig. 1. Global shrimp production by major producing countries 19986e2002 (Source:
Globefish, 2003; Josupeit, 2004).
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identified that only Penaeus monodon (saline water shrimp: locally
called Bagda) production has increased by 20% per annum in the last
fifteenyears (Ashraf-Ul-Alamet al., 2004). Increasing global demand,
large profits and poor landuse planning led to the rapid and
uncontrolled expansion of saline water shrimp farming, particularly
in southwestern part of Bangladesh. It is said that Bangladesh is
being haunted by the prospect of turning itself into “a desert in the
delta” by converting agricultural lands into shrimp ponds (EJF, 2004).

Shrimp exports bring substantial foreign exchange to the
producing countries and also generate employment for various
stakeholders related to this industry (Landesman, 1994). Despite all
these positive aspects of shrimp farming, the industry has serious
negative environmental impacts (e.g., soil and water pollution). The
extent and nature of the negative environmental impacts of
intensive shrimp farming are due to bothwild fry collection and the
cultivation process using saline water. Because of the degradation
of natural resources, commercial shrimp farming imposes socio-
economic costs on rural resource-reliant communities as their
traditional means of food production and livelihoods are displaced
(Barraclough and Finger-Stich, 1996). Most of the research in the
field of shrimp cultivation is either focused on the scientific study of
environmental change or on social conflicts created by commercial
cultivation using quantitative research methods (Ashraf-Ul-Alam
et al., 2004; EJF, 2003; Ahmed et al., 2002). A few studies have
also broadly covered socio-economic aspects of this industry. This
empirical study aims to study the nature and extent of impacts
induced by shrimp cultivation on the local ecosystems and asso-
ciated changes that have occurred in the socio-economic life of the
communities in shrimp farming villages of southwest Bangladesh.
Assigning primacy to people’s perception to identify the changes in
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Fig. 2. Conceptual frame
livelihood pattern of local communities, the study explored the
spatial and qualitative dimension of the impacts of saltwater
shrimp farming using Participatory Rural Appraisal (PRA) tech-
niques. The findings were also looked through the lens of various
analytical theories regarding poverty-ecological debate.
2. Theoretical discussion on environmental degradation and
rural livelihood change

Human systems and the environment are dependent on one
another. Risk to the environment eventually translates into risk to
humans because of their dependence on the environment and
natural resources, which ultimately leads to the changes in the
livelihood patterns of human communities (UNEP, 2003). The term
livelihood can be used in different ways. For the purpose of this
study, we utilized the Department for International Development’s
(DFID, 2000) definition, which refers to livelihoods as comprising
the capabilities, resources (natural and socio-economic) and
activities required for a means of living. Numerous frameworks and
research exist, which link environmental change to human liveli-
hoods and explain changes or response of human communities to
vulnerability induced by agro-ecological changes (van Opstal,
2006; Ranga, 2006; Mahzabin, 2006; Adhikary et al., 2003). We
decided to focus on the environmental assessment framework
designed by the Institute of Development Studies (IDS), which is
widely used in previous studies to investigate changes in agricul-
ture-based rural livelihoods (van Opstal, 2006; Ranga, 2006;
Mahzabin, 2006; JJS, 2004; Adhikary et al., 2003). IDS framework
is particularly designed to analyse the changing livelihood patterns
and the interaction between human and nature in a rural envi-
ronment (Ranga, 2006). We formulated the conceptual framework
based on the framework of IDS, adapting certain aspects of these
frameworks, which are applicable for this particular environmental
issue and location. It is not the original frameworks rather a new
version based on the previous work.

IDS framework demonstrates the nature of the impact on the
community induced by different vulnerability contexts. The
framework consists of five key components: vulnerability context,
livelihood assets, institutions and process, livelihood strategies and
livelihood outcomes (Scoones, 1998). It explains that different
vulnerability contexts (e.g., policy setting, history and socio-
economic conditions) have direct impacts on livelihood assets or
resources. In the context of saltwater shrimp farming in
Bangladesh, vulnerability is created for commercial shrimp culti-
vation by destroying and blocking access to the natural, economic
and social resources. This study focuses on the altered vulnerability
context (Fig. 2). The impacts on the livelihood assets lead to change
in the livelihood pattern (forced or self-derived) of the community
(Ranga, 2006). According to IDS, prevailing social, institutional and
Altered Vulnerability Context 
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organizational environment play crucial roles in selecting the
livelihood strategies, and when the strategies are successful, they
lead to sustainable development in the community. The focus of
this paper is on the changes in the livelihood pattern of the rural
communities induced by environmental impacts. Like IDS frame-
work, It is not within the scope of this research to determine
whether these changes are sustainable or not for achieving liveli-
hood outcomes.

Contemporary literature related to shrimp farming show that
commercial shrimp cultivation directly affects the ecosystems and
the socio-economic life of the community (Ashraf-Ul-Alam et al.,
2004; Foxon, 2005; Bergquist, 2002; Rezaul Karim, 2000). Once
shrimp ponds become operational, they generate a host of
ecological impacts, all with devastating consequences for the
environment and human communities in that area (Hagler, 1997).
This study identified changes in livelihoods of the rural commu-
nities induced by the environmental impact of saltwater shrimp
cultivation at Koyra sub-district4 in southwest Bangladesh. In this
study, change refers to the impacts on livelihood indicators related
to socio-economic status of local communities (e.g., landuse,
household activity portfolios and income sources, cropping pattern,
mobility and life-space, local economy and employment pattern,
occupational shifting and migration) and ecology (e.g., vegetation,
soil quality and wildlife).

3. Study area

This study was conducted in the villages of Bedkashi unions5

(North and South) under Koyra sub-district located at the heart of
the shrimp farming areas in southwest Bangladesh. Southwest
Bangladesh consists of three districts (i.e., Khulna, Satkhira and
Bagerhat). Koyra is located in the southern portion of the Khulna
district (Fig. 3). It has a total land area of 1813 sq. km. including the
Sundarbans forest (world’s largest mangrove forest). There are
about 2950 shrimp ponds comprising 5540 ha of land in Koyra
upazila (Ashraf-Ul-Alam et al., 2004; JJS, 2004). There are approx-
imately 40e50 households in each village of North and South
Bedkashi unions. The socio-economic patterns as well the local
ecology are similar among all the villages. The largest occupational
groups of these areas are peasants, fishermen, day laborers and
forest users. Only 1.5e2% of people are engaged in the shrimp
industry (JJS, 2004). Being adjacent to the Sundarbans, the majority
of the population are directly or indirectly dependent on forest
resources (e.g., fish, timber, honey, wild shrimp fry and golpata6).
The principal crops in North and South Bedkashi are shrimp and
rice. Though the shrimp farming industry is expanding day by day,
it contributes little in terms of local employment.

4. Research methods representing affected communities

Livelihood research uses a wide array of epistemological
perspectives from both natural and social sciences ranging from
positivism to constructivism with differing perspectives on the
creation of knowledge. Constructivism believes in supremacy of our
experiences and seeks a more informed construction of the world
as the goal of academic inquiry (Misra, 2008). The research strongly
believes in the existence of differing perspectives on the livelihood
impacts (considering social, ecological, power and inequality), the
research is more aligned towards the constructivist end of the
epistemological scale. As the research is a micro level study aimed
4 Second tier of local government in Bangladesh.
5 Lowest tier of local government in Bangladesh comprising several villages.
6 Nypo fniticans.
at mainstreaming the voices of affected communities, it was
decided to use qualitative research methods. This research was
founded on the belief that the knowledge of villagers in shrimp
farming areas provides critical insights and a unique perspective
regarding their livelihoods and local ecology. This is why, PRA
approach was chosen for this study by putting the villagers in the
center for measuring their quality of life (van Opstal, 2006). PRA has
proven particularly effective as an entry point into local level
environmental management and sustainable landuse planning, as
it supports a common view on the environmental problems and
resource situation, and helps to open up public debates on neces-
sary action (Mukherjee, 1993; Schonhuth and Uwe, 1994). Apart
from the PRA tools, observation and secondary sources were used
to gather information.

Different participant groups (i.e., male, female andmixed group)
were formed in union centers (South Bedkashi, North Bedkashi,
Borobari villages), at local market (Gharilal Bazar) and in Koyra-
Town for 47 Focus Group Discussion (FGD) sessions and PRA
exercises. Generally, 10-15 members participated in each FGD
session. In some occasions, the number of group members excee-
ded 25e30 persons with the presence of interested people who
made minor contributions in the discussion sessions. Purposive
sampling method was used to select the participants of FGD. It was
ensured that representatives from major occupational groups
affected by shrimp cultivation (e.g., farmers, fishermen and day
laborers) were present in FGD sessions. PRA exercises (e.g., partic-
ipatory and mobility mapping, seasonal diagrams, impact rating
and timeline graph) were applied in group sessions to identify the
changes in livelihoods and local ecology induced by shrimp culti-
vation. The participants discussed critically on themaps and graphs
to rectify the information provided. To get in-depth information on
a particular issue, key informants (Government Agriculture Office,
local NGOs, community leaders, primary school teachers, shrimp
cultivators, poor farmers, fishermen and day laborers) were inter-
viewed. In many cases, key informants were also selected from the
participants of FGD sessions who showed interest for personal
interview. The key informants and the focus groups were asked to
discuss similar topics to confirm or refute the findings from one
group to another (Foxon, 2005). To check the reliability and validity
of the data generated by different tools, triangulation was applied
for collecting similar information from different types of infor-
mants (i.e., groups and key informants) and/or using different
methodologies.

5. Factors responsible for expanding commercial shrimp
farming

A number of chorological historical events were associated
with the emergence of commercial shrimp farming in Bangladesh.
First it was tested by the local farmers in 1960s, when a govern-
ment project unwisely created a permanent water logging with
saltwater in coastal cultivable lands. Leaving no options for rice
productions in saline fields, local farmers were permanently
involved into small-scale shrimp cultivation after this man-made
hazard (Foxon, 2005; Fleming, 2004). Then, the practice attracted
a vast number of external people as soon as the shrimp price
increased dramatically in the international market and turned it
into a large-scale commercial industry. Due to increasing global
demand of shrimp products, the industry was expanding
phenomenally in an unplanned manner. It was further pushed
through favorable policies of the government of Bangladesh in
terms of getting loans, easy transportation and exporting facilities
(Ahmed et al., 2002). Following sections explain the chronological
factors responsible emergence of commercial shrimp farming in
Bangladesh.



Fig. 3. Location of the study area.
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5.1. Victim of a “Green Revolution”

Coastal aquaculture is not a recent development in Bangladesh.
For centuries local people have practiced traditional coastal aqua-
culture (locally called bheri culture) to grow shrimp and fish
(Ahmed et al., 2002; Alauddin and Akhter Hamid, 1997). In the
1960s, the government felt the need to enhance the country’s
domestic rice production to accommodate the growing population
of Bangladesh (Foxon, 2005; Fleming, 2004; Tutu, 2001). The price
of rice on the external market had risen, and consequently it was
necessary for Bangladesh to become self sufficient in grain supply.
Fortunately, this coincided with the development of High Yielding
Varieties (HYV) of grain (Foxon, 2005; Fleming, 2004). The
government recognized the need to convert the southwestern
coastal tidal plains into permanent freshwater areas for increased
rice production. To create a “Green Revolution” in the agricultural
sector, the government implemented a project called “the Coastal
Embankment Project (CEP)” in southwest Bangladesh assisted by
the World Bank (Islam, 2005).

As a part of the project, 1556 km of embankments with 282
sluice gates and regulators were constructed in the southwest
coastal areas of Bangladesh, creating a huge system of lowered
sections (known as polders) separated by high embankments (EDN,
2006; Foxon, 2005 p.12; Tutu, 2001).7 The polders were designed to
7 http://www.cdp.20m.com/coastaldev.html (accessed on 12.11.05).
cut off all natural tidal inflow onto the plains from the rivers or
canals, maintaining a saline free zone for agricultural production
(Foxon, 2005). Naturally, the silts carried by the tide from upstream
were deposited onto the plains. In preventing the inflow of silts to
the plains; eventually, deposition took place on the riverbeds,
causing them to rise rapidly. Saline water began to flow over the
high embankments submerging the low lying agricultural lands
within the polders, blocking the sluice gates with silt and creating
areas of saline water-logged land (Tutu, 2001). As there was no way
to drain out the water through the blocked sluice gates, the agri-
cultural lands became permanently saltwater-logged. With no
agricultural alternative, a few farmers experimented with small-
scale shrimp cultivation in their saltwater-logged plots. Their
success encouraged others and the practice began to spread grad-
ually. As a result, salinity increased in the surrounding areas due to
the intensive use of saline water in shrimp ponds, and large areas of
agricultural lands lost their fertility. Thus the Khulna region became
the victim of a “Green Revolution” (Foxon, 2005).
5.2. Price rise in the international market

The CEP brought an end to the traditional small-scale shrimp
farming and encouraged farmers to resume with large-scale
commercial shrimp farming in the southwest region of Bangladesh.
As mentioned earlier, a strong international market and high prices
were the prime factors for increasing shrimp farming. Equally
important was the fact that it was no longer financially viable to

http://www.cdp.20m.com/coastaldev.html
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cultivate rice because the agricultural lands were already affected by
salinity. These two factors together provideda catalyst for theprocess
of accelerated shrimp farming (Alauddin andAkhter Hamid,1997). In
the 1980s, the practice of saltwater shrimp farming expanded very
quickly and with cheap land, cheap labor, and availability of wild
shrimp fry, the industry expanded phenomenally (Fleming, 2004).

5.3. Response to global demand

The Government of Bangladesh recognized shrimp farming as
an industry under the Second Five-Year Plan (1980e85) and
adopted measures necessary for increased shrimp production
(Haque, 1994). The industry also received crucial support from the
World Bank, which extended a credit amounting to SDR8 20.6
million to Bangladesh for a shrimp culture project in 1985
(Battacharya et al., 1999). In the mean time, Bangladesh shifted its
development strategy towards export-oriented activities through
a number of policies and regulations. Again, the commercialization
of shrimp farming was accelerated through implementing a World
Bank/UNDP investment program of US$ 30 million in the early
1990s which helped to launch Bangladesh’s shrimp industry with
infrastructure, technology and foreign advice (Rahman, 1998). The
favorable domestic policy environment and the emerging global
market opportunities reinforced the commercialization of shrimp
culture in this country (Ahmed et al., 2002).

6. Peoples’ report on the impacts of shrimp farming

6.1. Socio-economic changes

The participants were asked to discuss or to present the impacts
of shrimp cultivation on their socio-economic lives using various
participatory methods. Field exercises investigated the impacts on
landuse patterns, homestead and family structure, daily movement
pattern of villagers, agricultural production, occupation, income,
drinking water, food source, and law and order.

6.1.1. Landuse
The participants identified the major landuse patterns within

their village boundaries using participatory mapping. They outlined
the existing landuse and before the introduction of commercial
shrimp cultivation, which set the basis for delineating changes in
major landuse categories such as agriculture (crops and vegetables),
fisheries (shrimp), vegetation and settlement (homestead and
associated landuse). It was identified that fisheries landuse (shrimp
farming) increased phenomenally (75%) during 1990e2005 in this
area (Fig. 4). The shrimp cultivation had changed the landuse of the
surrounding areas, altering agricultural lands into shrimp farms
since its introduction in the early 1990s. The loss of agricultural land
and natural vegetation (90%) in South Bedkashi was acute, as the
groups reported almost all rice and vegetable fields were converted
into shrimp ponds. The remaining plots were seriously affected by
salinity and have lost their productivity. The settlement area
decreased significantly in South Bedkashi as a result of migration of
many families to other places. The participants in all villages iden-
tified that freshwater ponds were disappearing because they were
converted to shrimp ponds for economic benefit.

6.1.2. Homestead and family structure
The participants and the key informants in all locations sug-

gested that shrimp farming caused some basic changes in the layout
8 Special Drawing Rights (SDRs): An international reserve asset, created by the
IMF in 1969 to supplement the existing official reserves of member countries.
of the traditional homestead in their locality. They also mentioned
traditional joint families were breaking down to single families due
to loss in income sources and food scarcity. The parents were not
able to maintain their families and forced to separate from their
adult children. The participants recalled about 25 cases regarding
the change in family structure during the year preceding the
research. The trend of forming new single families had also led to
island type (scattered) homesteads in the shrimp farming villages in
place of traditional cluster communities (Fig. 5). They believed
scattered communities were susceptible to disaster and security
risk. Being involved with shrimp farming, villagers were also relo-
cating their houses near the shrimp ponds to take care of them.

6.1.3. Daily movement patterns and activities
The respondents identified changes in movement patterns of

the villagers due to shrimp farming in their locality using mobility
mapping. The mobility map shows that about 40% of the different
types of activities in both communities are generated for shrimp
farming purposes. The activities related to shrimp farming included
preparing shrimp ponds, constructing dikes, catching and buying of
shrimp fry, buying fodder, and resolving land conflicts. The focus
groups suggested that Katkata and Gharilal Bazar were the local
market places which had received increased levels of activity after
the introduction of shrimp farming. These places were recognized
as the major shrimp business centers. The women’s groups dis-
cussed the changes in daily household practices since the intro-
duction of shrimp farming. A comparative picture of the activities
carried out by women before and after the introduction of shrimp
cultivation is given in Table 1.

6.1.4. Agricultural production
Rice was the main agricultural production in all villages before

the arrival of shrimp farming. Previously, they cultivated local
varieties (e.g., Aush and Aman), as well as improved varieties of rice
developed by the Bangladesh Rice Research Institute (BRRI) (e.g., BR-
22, BR-23 and BR-30, BR-41). Prior to shrimp farming, rice was
cultivated on 80% of the cultivable land and harvested twice a year
(FebruaryeMarch and JulyeAugust). The yearly agricultural
production was also supplemented by other vegetables and fruits.
Increased salinity due to shrimp cultivation declined the production



Fig. 5. Island type homestead in South Bedkashi Village.
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of above mentioned rice varieties, seasonal vegetables and fruits.
The participants stated that it was not possible to grow banana in
the saline soil any more; and that banana had been one of the main
cash crops in their locality. The fishes were a natural supply of
protein to the daily meals of the communities. Intrusion of saline
water into the wetlands has destroyed the habitat of freshwater
species and, in turn, removed a protein source fromvillage diets. The
groups prepared a crop calendar for their village, which is sum-
marized in Fig. 6.

The current crop calendar (Fig. 6) shows that shrimp cultivation
usually starts from JanuaryeFebruary and the marketable products
are caught in MarcheApril. Besides shrimp cultivation, rice is har-
vested once in a year and winter vegetables are available at a small-
scale. Key informants suggested that villagers were able to grow
saline tolerant and high yielding varieties of rice to regain the
previous levels of crop production, but assistance from the
government and NGOs was required for this purpose.

6.1.5. Occupational shifting and migration
The groups in all villages argued that the shrimp farms had

provided jobs for less than 10% of the unemployed people, who had
lost their jobs in the paddy field. Most of the villagers were landless
and sharecroppers. Paddy fields require around 8e10 people
throughout the year whereas a large shrimp pond can be run
through 1e2 staff. As a result, affected villagers changed their
previous profession or migrated to other places in search of new
jobs. The respondents and the key informants identified share-
croppers as the most vulnerable group in the village. The end of
agricultural activities forced them to sell off their cattle and to join
Table 1
Change in daily activities of women in the study villages after the introduction of
shrimp cultivation.

Activities before the introduction
of shrimp farming

Present activities after the
introduction of shrimp farming

� Preparing food in the morning
� Drying rice in the sun/boiling
and husking of rice

� Preparing food in early morning
� Working in shrimp ponds due to
stop paddy production/
collecting shrimp fry

� Taking care of their children
and other family members

� Work in ponds all day long to
maintain family leaving no time
left for family matters

� Working in their own vegetable
garden (source of income)

� Vegetables cannot grow
because of salinity

� Maintaining hens and ducks
and selling eggs (source of income)

� No option for raising ducks as
the owners of shrimp pond
prevent to maintain ducks/high
salinity

� Selling hand made mats prepared
from tree leaves during their
leisure period (source of income)

� Trees are disappearing because
of increasing salinity

� No leisure period after working
in shrimp ponds
the ranks of day laborers. It was found that 20% of the total
households left their village in last ten years due to poverty,
unemployment, food scarcity and loss in shrimp business and
associated debt incurred as a result of loans from local money
lenders.

6.1.6. Income
Previous research suggests that higher economic benefit is the

main cause of increased commercial shrimp farming. Though most
of the villagers were directly involved in shrimp cultivation, they
argued that the large shrimp farm owners and lease holders were
the only beneficiaries. The traditional farmers, who had been forced
to convert their lands into saline ponds, faced difficulties in har-
vesting marketable shrimps and made little profit due to small size
of the land. Intensive cultivation systems require higher input costs
(e.g., shrimp fry, fertilizers and chemicals). In order to minimize the
costs, the poor farmers had to adopt extensive cultivation systems,
though the yields were less. In addition, the occurrence of natural
calamities often caused serious destruction to the ponds. From the
group discussions and interviews in local markets, it was identified
that the farmers (small-scale) received BDT. 2500e3000 (US$
36e43) per year from leasing approximately 7 ha of land to shrimp
cultivation. The wage rate in shrimp farm related activities is also
very poor. The groups in South Bedkashi village reported wages of
BDT. 50 (US$ 0.72) for half-day work during earth works in shrimp
ponds and BDT. 40e50 for catching fish during harvesting period.
They also stated that a farmer used to get BDT. 80e90 (US$
1.16e1.3) per day for working in rice or vegetable fields, which was
available throughout the year.

6.1.7. Livestock
Livestock plays a vital role in the livelihoods of rural commu-

nities in Bangladesh in respect to both diet (milk and meat) and
generation of income. From focus group discussions it was identi-
fied that livestock were facing two types of vulnerabilities due to
increased shrimp farming: reduced sources of fodder, and
increasedmortality rates. Saltwater shrimp farming occupied state-
owned lands where the people grazed their cattle and also reduced
the quantity of fodder and other cattle feed. The villagers indicated
that current number of cattle (average 2 per farmer) had decreased
significantly compared with the number of cattle (average 6 per
farmer) before the period of shrimp cultivation. Farmers had to buy
grass for their cattle at the price of BDT. 50 (US$ 0.72) per kilogram
from a saline free zone. Because of higher maintenance costs, the
poor farmers either sold their livestock or took them outside of
shrimp farming areas.

6.1.8. Land conflicts
The focus groups from all villages, the key informants, and the

local NGOs (e.g., CDP and JJS) identified the shrimp-related land
conflicts as the major problem in this region. They reported
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approximately 150 incidents regarding shrimp farming induced
conflicts that occurred during the preceding year of this study. They
focused on a number of situationswhich led to several land conflicts
following increased shrimp cultivation. First, establishment of
a large shrimp farm in the locality against the will of local small
landowners resulted in conflicts between farmowners andvillagers.
When shrimp cultivation started in this area in early 1990s, farms
were run by large landholders and lease holders coming from
outside of the villages who found this business highly profitable
investing for large-scale production. Shrimp cultivation requires
high initial land preparation and operation costs, which were not
affordable to poor and marginal farmers. Most of the small farmers
were forced to lease their lands to the outsiders or local large
landholders when they are trapped by surrounding large saline
ponds. Leaching of salinewater fromnearby ponds leaves no option
for further agricultural activities in their lands. Outsiders,whodidn’t
have any shrimp ponds, in many cases take control of land by
providing capital and forming allianceswith local large landholders.
This led to killing and injuries. Secondly, conflicts occurred due to
non-payment of lease money (locally called hari) to small farmers,
and breaches of agreements. A large number of court cases and
shalish9 have been documented referred to the non-paying of lease
money. A recent survey conducted by Coastal Development Part-
nership (CDP) shows that 62% of lease money had not been paid by
the large farm owners in Koyra, which is the worst example among
all shrimp farming areas (Ashraf-Ul-Alam et al., 2004 p.15).

Finally, the participants argued that shrimp ponds restricted
access to common lands. The villagers explained that shrimp ponds
were usually divided into plots and surrounded by fence and the
owners did not allow people to pass through nearby embankments
and walkways and they had to cover much longer distances to
reach the market from their village after shrimp cultivation began
to take over large expanses of land.
10 Farakka Barrage was constructed by India in 1975, about 18 km upstream near
Monohorpur, in order to divert the Ganges water into the Bhagirati-Hoogly River
6.2. Ecological changes

6.2.1. Source of ecological destruction
The farming practice in southwest Bangladesh is particularly

sensitive to severe ecological changes. It is generally carried out in
large tidal ponds that actually consist of a large number of
contiguous private plots owned by several people. An entrepreneur
farmer can take the land on lease for various lengths
(2.28e36.44 ha) (Rezaul Karim, 2000). Most of the farms follow
highly intensive system to gain more production from smaller area.
In this respect, the ponds are stocked at increased number/ha of fry
(16696.55 fry ha�1) which is extremely higher than that of
9 Village conflict mediation session.
a sustainable production system (Alam, 2007 p.58). This system
requires intensive use of biological and chemical products for pond
preparation and maintenance. It has been reported that different
types of harmful chemicals and fertilizers used in shrimp ponds
including lime stone (CaCO3), Dolomite [CaMg(CO3)2], Thiodan
(C9H6CL6O3S), Urea (H2NCONH2), Triple Super Phosphate Ca
(H2PO4)2, Di-ammonium Phosphate (NH4)2HPO4 etc (Rezaul Karim,
2000; Alam, 2007). The farmers usually dispose biological and
chemical products into nearby open fields, rivers or canals as they
cannot afford huge cost associated with scientific waste removal
techniques. This result in devastating environmental degradation in
the locality e.g., decreasing soil fertility and destroying freshwater
fisheries, local vegetation and species. Another statistics show that
about 95% of the farm stock come from wild fry catch, which has
serious impacts on aquatic biodiversity. Selim (1994) indicates that
“for every single bagda fry collected from the natural habitat, up to
99 other species of shrimp and finfish could be destroyed”
(Alauddin and Akhter Hamid, 1997 p.55).

6.2.2. Impacts
While talking about the problems of saline affected water, the

participants reported that the shrimp cultivation was not solely
responsible for salinity in this region. Farakka Barrage10 in India
was also identified causing increasing salinity in southwest
Bangladesh. The farmers were forced to cultivate the genetically
modified varieties of rice, which requires use of expensive chemical
fertilizers to grow. Modified varieties are harmful for the soil
fertility as well as the nearby water environment. Moreover,
conversion of freshwater bodies (canals and water sheds) into
saltwater had damaged the habitat of freshwater fisheries. The
common impacts of salinization identified by the participants were
decreased crop production especially the local species; loss of
natural vegetative coverage and trees; loss of freshwater fisheries
and aquatic plants.

The participants reported a huge decline in the coverage of
natural and planted vegetation in their villages. They depicted
a regular decrease in vegetation cover at a lower rate before the
beginning of shrimp cultivation. The baseline rate of loss in natural
cover was attributed to the general increase in salinity in southwest
Bangladesh due to decreasing downstream flow of freshwater. They
identified a sharp decrease in vegetation coverage during
1995e2006 after the introduction of shrimp cultivation (Fig. 7). The
groups reported 60%e90% of vegetation loss during the 11 years
with the ostensible purpose of flushing the accumulated silts from the bed of the
river and thereby improving the navigability at the Kolkata Port (http://www.
cyberbangladesh.org/disaster.html, accessed on 10.10.06).

http://www.cyberbangladesh.org/disaster.html
http://www.cyberbangladesh.org/disaster.html
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period due to increases in shrimp farming in their villages. They also
mentioned that snails (used as fodder for shrimps), frogs, otters,
snakes, dogs, foxes and migratory birds had been decimated due to
food scarcity and adverse changes to the aquatic environment.

6.3. Overall impact analysis

The following table (Table 2) summarizes the overall impacts of
shrimp farming on farmers, fishermen and day laborers consid-
ering the above discussions.

Table 2 shows that different occupational groups were affected
differently in terms of their income sources. The decrease in agri-
cultural production increased vulnerability among all occupational
groups. a part from income sources, other socio-economic impacts
of shrimp cultivation (e.g., agricultural production, livestock, health
and housing) were found to be similar for all occupational groups.
Ecological changes (e.g., soil degradation and loss of vegetation and
wildlife) due to shrimp farming in study areas were identified as
a consequence of saline intrusion into agricultural lands.
Table 2
Impact analysis for farmers, fishermen and day laborers.

Occupation group Indicators How was affected by shrimp cultivatio

Farmers Agricultural production � Rice field was damaged by salini
� Vegetables could not be cultivate

Income � Rice production had decreased o
� Lack of work
� Risk of loss in shrimp ponds

Livestock � No fodder for livestock
� Drinking saline water causing de

Health � Caught by skin diseases for bathi
Housing � Houses and furniture were dama

saline environment
Vegetation � Native trees were destroyed for

� No fire wood was available insid
Overall impact Negative

Fishermen Agricultural production � Crops were not produced
� Vegetable gardening was not pos

Income � Fishermen could not catch fish b
intrusion in freshwater ponds, ca
leaving no fish any more

Health � Caught by skin diseases for bathi
and collecting shrimp fry

Overall impact Negative
Day laborer Income � Scope of jobs in rice and vegetab

not available round the year

Overall impact Negative
7. Discussions

7.1. Common or polarization of profits?

It has already been mentioned that previous studies for
exploring the impacts of saltwater shrimp farming were done using
traditional research methods and broadly covered the socio-
economic and ecological issues. We focused on changing patterns
and extent of those issues rather pointing them briefly. Most of the
findings of this participatory study regarding the impacts of shrimp
farming on livelihoods and local ecology support existing literature.
We found some aspects which contradict with broader literature on
saltwater shrimp farming. Previous studies argued that shrimp
cultivation contributes to the overall economic status of farming
communities (Foxon, 2005; Hasan and Roe, 2005; Hasan et al.,
2004; Rezaul Karim, 2000). The majority of previous research was
conducted in freshwater dominated shrimp farming regions and
found increased income in both poor and rich households. This
study, however, found a largely negative impact of saltwater shrimp
farming on local income distribution. Poor villagers were unable to
engage in this costly business. Moreover, they had less economic
capability of recovering the loss from shrimp business caused by
cyclones or floods. Approximately 80% of the villagers in the study
area were marginal people engaged in agricultural activities and
were not able to take advantage of the new opportunities provided
by shrimp cultivation. As a result, the livelihood options of the poor
became narrower and the rich and large-scale farmers were
earning more by increasing the shrimp farming business.

Large farmers and external entrepreneurs control most of the
shrimp farms in study areas and take the lion’s share of profits. A
recent study found that the large farmers control about 15 times
more land (not only shrimp ponds) than do the poor and about 71%
of the very poor didn’t control any land at all (EJF, 2004 p.32). This
scenario is consistent with their (large landholders) advantage in
terms of access to political, social and financial capital and their
ability to bear risk. Due to the loss of income earning activities,
a growing income and asset gap was identified between large and
poor farmers, which was augmenting the threat of poverty. As
n Current coping strategies

ty
d

� Started cultivating shrimp
� Cultivating saline tolerant high yielding rice varieties
� Growing vegetables on the dikes of shrimp ponds

r stopped � Involving shrimp business
� Temporarily migrating for jobs
� Taking loan from the money lenders

ath to the livestock
� Selling the livestock or keeping in saline free villages
� Poultry are kept in cage

ng in saline water � Visited doctor and spent for medicine
ged because of � Buying building materials from the market

saline water
e the village

� Buying fruits from the market
� Collecting fire wood from Sundarbans forest

sible for salinity
� Purchased rice, vegetable and fruits from market

ecause of saline
nals and beels

� Started working in shrimp ponds
� Migrating to other place to search job

ng in saline water � Visited doctor and spent for medicine

le fields were � Sold labor in shrimp ponds
� Engaging in transportation of shrimps
� Migration to cities for rickshaw or van pulling
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Guimaraes pointed out, when a new, profitable and productive
activity (e.g., cash crops) is introduced in a rural context, the
distribution of the income it generates is biased in favor of the
people/groups who control the scarcest among the resources
necessary for the new activity (Alauddin and Akhter Hamid, 1997).
Shrimp cultivation in the study area supports this argument, where
economic benefits to communities had been identified as minimal
or even negative due to the polarization and outflow of profits.

7.2. Deliberate blindness

The ecological impacts of shrimp farming in the study region
weremainly resulted from the saline intrusion to agricultural fields.
The farmers of Koyrawere increasingly involved in saltwater shrimp
farming though they were concerned about environmental degra-
dation. From the field survey, it was identified that the action taken
by the small farmers was for their survival rather than earning
economic benefits. Deb (1998) referred to this attitude of farmers in
southwest Bangladesh as “deliberate blindness” to the impact of
their actions. In fact, farmers were well aware of the environmental
impacts of saltwater shrimp cultivation, but they had no real choice
on this matter, they were making the best with what is available.
According toMaslow’s Hierarchy of Needs [In his article, A Theory of
Human Motivation (1943)], an individual is ready to act upon the
safety, love, esteem and growth needs (e.g., self-actualization) if and
only if the deficiency needs (physiological: food, water, breathe) are
met. In this study, engaging in shrimp farmingwas resulted from the
physiological needs of the poor communities which must be met
before ensuring higher economic status (Huitt, 2004) 11. So, it can be
concluded that the actions of the small farmers are not necessarily
purposeful in this respect and they are not blind at all.

7.3. Relationship between poverty and environmental degradation

The results of this studysuggest shrimpcultivationdirectlyaffects
the rural communities and local ecology (create vulnerability
context). Now question arises how is the ecological impacts related
to the socio-economic status of the villagers. Several studies have
11 http://chiron.valdosta.edu/whuitt/col/regsys/maslow.html(accessed on 12.10.
06).
defined close relationship between social structure and ecology
(Foxon, 2005; Bergquist, 2002; Krokfors, 1991; WCED, 1987). In
developing countries like Bangladesh, environmental degradation
(e.g., soil erosion, deforestation and pollution) are most visible
around the poor settlements. Krokfors (1991) identified different
ecological impacts depending on the socio-economic status of the
households resulting fromthepoliticizationof population andaccess
to land resources. He suggested that productivity of landdependsnot
only on thephysical capabilities (e.g., fertility) but also on the societal
capabilities (e.g., economic condition/income opportunities) of
users. The poor people live in a circle of low productivity, leading to
low per capita income, saving, capital accumulation, again leading to
lowproductivity. According to Krokfors, poorer households have low
land entitlements or access to low quality lands. Poor households,
therefore, are forced tomake use of poor lands creating high levels of
negative ecological impacts, which is defined as “the political ecology
of survival”. Richer households, on the other hand, have access to
more productive land as well as economic ability to mange it in
amore sustainablewaydecreasing the ecological impacts (Bergquist,
2002). Krokfors concluded that negative ecological impacts decrease
with the increasing wealth.

Findings of this study suggest that negative ecological impact
increases with increasing intensity of shrimp cultivation. Unlike
intensive system, extensive system of cultivation has lower ecolog-
ical impacts as no fertilizers and chemicals are used in this method.
Large-scale commercial farmers practice semi-intensive/intensive
system to gain more profit. Closed system also leads to lower
ecological impacts as it prevents saline intrusion to the soil using
plastic cover inside the ponds. This system is not popular due to the
extremely higher costs. The groups and the key informants in the
study area reported that the poor shrimp farmers could not afford to
use fertilizers and chemicals and preferred the extensive or
improved extensivemethodsof cultivation. Therefore, thepoorer the
shrimp farmers, the less intensive the production system and less
severe the ecological impacts (Fig. 8). This finding contradicts with
the Krokfors’ view of the relationship between ecological impacts
and the socio-economic status of the households (Bergquist, 2002).
8. Conclusion

The paper suggests that vulnerabilities in livelihoods of the
rural communities increased following the spread of commercial

http://chiron.valdosta.edu/whuitt/col/regsys/maslow.html
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shrimp farming. Livelihoods and ecological problems precipitated
by saltwater shrimp cultivation in Bangladesh arise due to market
failures, policy failures and institutional failures. To ensure
sustainable shrimp cultivation and environmental management in
this sector, both economic (e.g., landuse tax, effluent charge on
water pollutants and credit facility) and regulatory (e.g., landuse
zoning, property rights and legal reforms) policy options can be
applied. Economic instruments are easier to implement as they
often provide fiscal and financial incentives. Economic instru-
ments can also promote technology (e.g., paddy cum shrimp
cultivation and saline tolerant crops/trees) or can motivate
behavioral change, inducing differential response by economic
agents and allowing them to adjust flexibly to evolving circum-
stances. However, given the limited efficacy of the incentives in
certain cases, regulatory instruments also need to be deployed to
effectively address the environmental problems associated with
this industry. Finally, there is scope for further research in this field
of knowledge. It will largely be aimed at studying the sustainable
alternative livelihoods for the communities in shrimp farming
areas; improving economically sustainable and environmental
friendly shrimp cultivation; designing practical educational
programs that encourage rural communities to think and act with
respect to linking different parts of the environmental, social and
economic systems together and identifying impacts especially on
women and children. These are just some possible options for
future research; however, there are obviously huge gaps in the
literature that would benefit from further studies.
9. Funding

The study was conducted under the academic award of New
Zealand Agency for International Development (NZAID) and the
research grants from the Victoria University of Wellington (New
Zealand).
References

Adhikary, Ashoke Kumar, Rob, Koudstaal, Claudia, Schaerer, 2003. Report of
a Community Level Vulnerability Assessment Conducted in Southwest
Bangladesh. CARE-Bangladesh.

Ahmed, Shah Asad, DL, Mallick, Liaquat, Ali Md., Atiq Rahman, A., 2002. Policy
Research for Sustainable Shrimp Farming in Asia: Literature Review on
Bangladesh Shrimp. BangladeshCenter for Advanced Studies, Dhaka.

Alam, S.M.N., 2007. Biological and chemical products use in extensive shrimp
farming in Southwest Bangladesh. Journal of Fisheries and Aquatic Science 2,
56e62.

Alauddin, Mohammad, Akhter Hamid, M., 1997. Shrimp Culture in Bangladesh with
Emphasis on Social and Economic Aspects.

Barraclough, Solon, Finger-Stich, Andrea, 1996. Some ecological and social Impli-
cations of commercial shrimp farming in Asia. PDF. The United Nations
Research Institute for Social Development. http://www.unrisd.org/UNRISD/
website/document.nsf/(httpPublications)/
A90A3147DD72ACC480256B67005B6935?OpenDocument (accessed 30.04.06).

Battacharya, Debapriya, Mustafizur, Rahman, Fahmida, Akter Khatun, 1999. Environ-
mental Impacts of Trade Liberalization and Policies for the Sustainable Manage-
ment of Natural Resources: A Case Study on Bangladesh’s Shrimp Farming
Industry. United Nations Environment Programme, New York and Geneva.

Bergquist, Daniel, 2002. Shrimp Farming e the Socio-economic Impact of Shrimp
Aqua Culture in Puerto Morazan, Nicaragua. Sodertorns hogskola
(UniversityCollege).

Deb, A.K., 1998. Fake Blue Revolution: environmental and socio-economic impacts
of shrimp culture in the coastal areas of Bangladesh. Ocean and Coastal
Management 41, 63e88.

DFID, 2000. Sustainable Livelihoods Guidance Sheets, Numbers 1e8. Department
for International Development, London.

EDN, 2006. Bangladesh e Community Water Stories. Earth Day Network.
EJF, 2003. Smash and Grab: Conflict, Corruption and Human Rights Abuses in the

Shrimp Farming Industry. The Environmental Justice Foundation, London.
EJF, 2004. Desert in the Delta: A Report on the Environmental, Human Rights and
Social Impacts of Shrimp Production in Bangladesh. Environmental Justice
Foundation, London.

FAO, 2003. Fisheries Global Information System. Food and Agriculture Organization.
http://www.fao.org/figis/servlet/static?dom%3Dcollection%26xml%3Dglobal-
aquaculture-production.xml (accessed 01.03.06).

Fleming, Claire, 2004. Challenges Facing the Shrimp Industry in Bangladesh.
Scholastica, Dhaka.

Foxon, Anna, 2005. Using Participatory Methods to Establish Local Shrimp Farmers
Attitude towards the Environment, in the Ghatboag Union of Rupsha Thana.
University of NewCastle, Southwest Bangladesh.

Frankenberger, Timothy R, 2002. A Livelihood Analysis of Shrimp Fry Collectors in
Bangladesh: Future Prospects in Relation to a Wild Fry Collection Ban. TANGO
International Inc. for Department for International Development, Dhaka.

Hagler, Mike, 1997. Shrimp: The Devastating Delicacy. Greenpeace, USA.
Haque, S.M., 1994. Annual Report of Bffea. Bangladesh Frozen Foods Exporters

Associations, Dhaka.
Hasan, Mahmudul, Roe, Maggie, 2005. Sustainable Landuse Planning and Envi-

ronmental Management for Salinity Affected Coastal Regions of Bangladesh: A
Study of Rupsha Thana, Khulna District. Urban and Rural Planning Discipline,
KhulnaUniversity, Khulna.

Hasan, Muhammad Rashidul, Ghulam, Murtaza, Hasan, Mahmudul, 2004. In:
Sustainable Landuse Planning and Environmental Management for Salinity
Affected Coastal Regions of Bangladesh: A Study of Rupsha Thana, Khulna
District, vol. 2. Urban and Rural Planning Discipline, KhulnaUniversity, Khulna.

Huitt, W., 2004. Maslow’s Hierarchy of Needs. Educational Psychology Interactive.
ValdostaState University, Valdosta. http://chiron.valdosta.edu/whuitt/col/
regsys/maslow.html (accessed 12.10.06).

Islam, Rafiqul, M, 2005. "Managing Diverse land uses in coastal Bangladesh: insti-
tutional Approaches." Environment and livelihoods in tropical coastal zones:
managing agriculture-fishery-aquaculture conflicts. In: Hoanh, Chu Thai, et al.
(Eds.), Comprehensive Assessment of Water Management in Agriculture Series,
No. 2. CABI Publishing, Wallingford, UK and Cambridge MA, USA, pp. 237e248.

JJS, 2004. Understanding Climatic Risk: A Participatory Risk Analysis of Koyra
Imapct Zone of Sundarbans. Khulna. Jagrata Juba Shangha (JJS).

Josupeit, Helga, 2004. “An Overview on the World Shrimp Market.” World Shrimp
Markets. GlobeFish, Madrid, Spain.

Krokfors, Christer, 1991. "The Political Ecology of Survival in Africa: A Conceptual
Framework." The Third World, the Fourth World: Dimensions of Development
in the Peripheries. Nordic Association for Development Geography, Helsinki.

Landesman, Louis, 1994. The negative impacts of coastal tropical aquaculture
developments. World Aquaculture 25 (2), 12e17.

Mahzabin, Sadia, 2006. Assessment of Livelihood Pattern of Wetland Community;
Using Sustainable Livelihood Framework: A Study of BeelDakatia Village.
KhulnaUniversity.

Misra, Alok, 2008. Assessing Micro Realities with Macro Policy: A Study of the Self
Help Group (Shg)e Bank Linkage Programme. Victoria University of Wellington.

Mukherjee, Neela, 1993. Participatory Rural Appraisal: Methodology and Applica-
tions. Concept Publishing Company, New Delhi.

Rahman, M., 1998. "Shrimp Culture, Global Compulsions and Policy Options for
Environmental Protection." Environmental Consequences of Export Oriented
Shrimp Culture in Bangladesh: Reforms and Changes. Center for Policy Dia-
logue, Dhaka.

Rahman, M., 2005. EU Ban on Shrimp Imports from Bangladesh: A Case Study on
Market Access Problems Faced by the LDCs. Consumer Unity & Trust Society
(CUTS) International.

Ranga, Manjunatha R, 2006. Transformation of Coastal Wetland Agriculture and
Livelihoods in Kerala, India. University of Manitoba.

Rezaul Karim, Md., 2000. Shrimp Culture and Changing Landuse Pattern in Rampal
Thana: A Spatial Analysis. University of Rajshahi.

Richard, Banks, 2002. Brackish and Marine Water Aquaculture. Government
Printing Office, Dhaka.

Schonhuth, Michael, Uwe, Kievelitz, 1994. Participatory Learning Approaches: An
Introductory Guide. GTZ.

Scoones, Ian, 1998. Sustainable rural livelihoods: a framework for analysis. IDS
Working Paper 72.

Tutu, Ashraf-Ul-Alam, 2001. The Endangered People and Environment of South-
West Coastal Region of Bangladesh. Coastal Development Partnership (CDP),
Khulna.

Tutu, Ashraf-Ul-Alam, Kudrat-E-Kabir, Md., Shahidul Islam, Md., 2004. Analysis of
Survey Data of Shrimp Sector Related Court Cases, News Paper and Shalish
Reports. Coastal Development Partnership.

UNEP, 2003. Assessing Human Vulnerability to Environmental Change: Concepts,
Issues, Methods and Case Studies. United Nations Environment Programme.

Opstal, Elise Van., 2006. O Mother, O Ganges! Water Reduction and Social Changes
in Rural Southwest Bangladesh. Universiteit Gent.

WCED, 1987. Our Common Future. The World Commission on Envoronment and
Development, Oxford.

Xinhua, 2006. Bangladesh to Take Measures to Increase Shrimp Export. http://
english.people.com.cn/200601/05/eng20060105_233098.html (accessed
29.06.06).

http://www.unrisd.org/UNRISD/website/document.nsf/(httpPublications)/A90A3147DD72ACC480256B67005B6935?OpenDocument%3E
http://www.unrisd.org/UNRISD/website/document.nsf/(httpPublications)/A90A3147DD72ACC480256B67005B6935?OpenDocument%3E
http://www.unrisd.org/UNRISD/website/document.nsf/(httpPublications)/A90A3147DD72ACC480256B67005B6935?OpenDocument%3E
http://www.fao.org/figis/servlet/static?dom%3Dcollection%26xml%3Dglobal-aquaculture-production.xml
http://www.fao.org/figis/servlet/static?dom%3Dcollection%26xml%3Dglobal-aquaculture-production.xml
http://chiron.valdosta.edu/whuitt/col/regsys/maslow.html
http://chiron.valdosta.edu/whuitt/col/regsys/maslow.html
http://english.people.com.cn/200601/05/eng20060105_233098.html
http://english.people.com.cn/200601/05/eng20060105_233098.html

	A desert in the delta: Participatory assessment of changing livelihoods induced by commercial shrimp farming in Southwest B ...
	Introduction
	Theoretical discussion on environmental degradation and rural livelihood change
	Study area
	Research methods representing affected communities
	Factors responsible for expanding commercial shrimp farming
	Victim of a “Green Revolution”
	Price rise in the international market
	Response to global demand

	Peoples’ report on the impacts of shrimp farming
	Socio-economic changes
	Landuse
	Homestead and family structure
	Daily movement patterns and activities
	Agricultural production
	Occupational shifting and migration
	Income
	Livestock
	Land conflicts

	Ecological changes
	Source of ecological destruction
	Impacts

	Overall impact analysis

	Discussions
	Common or polarization of profits?
	Deliberate blindness
	Relationship between poverty and environmental degradation

	Conclusion
	Funding
	References


