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Abstract 

Shrimp culture plays a central part in the fisheries sub-sector in Bangladesh. Cultiva­
tion of shrimps experienced a spectacular boost over a period of a decade. This led to a 
significant change in the structure and composition of Bangladesh's export trade. 

Through a network of backward and forward linkages, shrimp culture has created 
substantial employment on shrimp farms as well as an increase in ancillary activities such 
as trade/commerce, processing and marketing. However, the employment and export gains 
have been achieved at considerable costs. The present paper identifies these costs using a 
blend of primary and secondary data. 

The process of shrimp cultivation epitomises conflicting resource-use patterns. Exten­
sive shrimp-farming systems require more land than intensive ones. Given the extreme 
scarcity of arable land in Bangladesh, this threatens Bangladesh's ability to expand and 
sustain rice supply as well as salt production. Increased salinity and soil acidification as a 
result of shrimp culture are believed to have led to decreased rice yields. Furthermore, 
declining shrimp yields due to continuous use of the same land and use of chemicals are 
impediments to susta.inable land-use in the shrimp belt with potentially serious implications 
on the sustainability of rural communities and their livelihoods. The adverse effects of 
shrimp culture on capture fisheries must also be taken into account. 



Introduction 

Shrimp culture is financially central to the fisheries sub-sector in 

Bangladesh. The fisheries sub-sector is of critical importance to the country's 

economy. Fish ranks next to rice as a staple food and constitutes about 80% of 

the animal protein intake. Fisheries accounts for 6% of GDP and 12% of ex­

port earnings and employs two million people on a full-time basis. An addi­

tional 10 million people are employed on a part-time basis (Ali 1991; see also 

Hamid and Alauddin 1997). 

Shrimp cultivation experienced a spectacular boost from next to nothing in 

the early 1970s to become a major export earning industry by the mid-1980s. 

This represented a major change in the structure and composition of 

Bangladesh's export trade. Bangladesh is the seventh largest exporter of 

shrimp to the combined Japan and US markets even though Bangladesh ac­

counts for only about 2% of this market with the four major exporters 

(Thailand, Indonesia, India and Ecuador) having a market share of 57% 

(ASCC 1995). The increase in exports is largely due to the effects of various 
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I-'ig. 1. Map of Bangladesh showing the four major shrimp growing districts with their contribution 
to the total shrimp area. 

Thus, Bangladesh appears to have moved away from its t,raditional depen­

dence on the export of jute-based items. A closer examination of the changes 

in the relative shares of the various broad components of the primary exports 

indicates that while the share of raw jute export has continuously declined, 

that of shrimp has increased quite considerably. By the second half of the 

1980s shrimp exports (by value) Sll!J)assed raw jute in relative importance. On 

the other hand, after considerable �tuations and a somewhat increasing 
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may either be favorable or unfavorable depending on the perspective of the af. 

fected party. 

This can be explored further by considering some external effects of shrimp 
farming. While shrimp farmers profit from the activity, the collateral damage 
inflicted on the environment (resulting in loss of/decline in green vegetation 

and indigenous species of fish and other aquatic life as well as increased salin­
ity) could be substantial. The full costs of production due to shrimp culture in­

clude increased environmental rectification costs which the society is called 

upon to bear. These represent side effects of the process of shrimp culture, for 
which producers are not charged and hence are able to ignore. Thus, the dete­
rioration of environmental quality due to shrimp culture is an external effect 
and hence the process entails external costs. The implication of this is the di­
vergence between private costs (the ones borne by the producers) and social 
costs (actual costs = private costs + external costs). As a consequence of pro­

ducers ignoring the external costs, their output level is not consistent with the 
one necessitated by efficiency in resource allocation. This is illustrated in Fig. 

3. The shaded area ABC represents the deadweight loss to the society as a

result of production (OQ1) above the socially optimum level (OQ*) or as a

result of the utilization of resources over and above the socially desirable level.

It would have been interesting to estimate the extent of this loss due to shrimp
culture in Bangladesh. But data limitations preclude this possibility. Neverthe­

less, it indicates the existence of social loss consequent upon shrimp culture in
Bangladesh.

Farm-Level Evidence 

Rahman et al. (1995) argue that despite the destruction of mangroves in 

Chakaria (Nijera Kori 1996), environmental degradation is relatively less pro­
nounced in the Cox's Bazar region than in the Khulna region. Partly because 
of this and partly because of the longer history and greater relative importance 
of shrimp culture in the Khulna region, the present study relies on primary 
data from this region. Employing direct questionnaires, farm-level data were 
collected The field work was conducted from Dec 1992 to Mar 1993 in the 
coastal region of greater Khulna district. Primary data were collected from 

more than 500 households in three different categories: shrimp farm (gher) 

owners (107), landowners (262) and landless labourers (216). These are analy:red 
in detail by Alauddin and Tisdell (1997) and Alauddin and Hamid (1996). The 
following sections present in brief some of the main findings. 

Data Analysis for Gher Owners 

In general, gher owners do not own the land under shrimp culture. They 

only lease it from landowners for a specified period of time, paying rent that 
varies across regions (Fig. 4). The duration of agreements between landowners 

and gher owners ranged from 1 year to 7 years with an average of 4.35 years 
and a modal value of 5 years. Depending on the contractual arrangements 

(whether the landowner had the right to an annual lease fee, a combination of 
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Fig. 3. External costs lead to deadweight social loss. Marginal Social Cost (MSC) equals Marginal 
Cost+ Marginal External Cost. (MC + MEC). Socially optimal output is OQ*. Profit maximizing 
output is OQLOQl>OQ*. Deadweight loss is represented by the area ABC. 

annual lease fee and a share of the crop, or the crop only), the fee varied from 

zero taka to 15000 taka per hectare, the average being 6300 taka per hectare 

(US$ 1=45 taka approximately). In the sample, it was found that many of the 

gher owners practiced shrimp aquaculture on their own land. 

Many of the gher owners are based in urban centers and, for many of 

them, shrimp culture represents no more than a side business. They have 

resources at their disposal and wield considerable socio-political power in the 

local community. Even though a majority of the gher owners in the sample 
did not reveal their political identity, those who did have affiliations with the 

major political parties, particularly the party in power at the national level. 

However, most of the gher owners in the sample revealed having readier ac­

cess to and influence over the higher echelons of the local (regional) adminis­

tration and law enforcement agencies. 

The gher owners were asked various questions about the impact of shrimp 
farms. These include, among other things, whether the local community has 

had improved economic conditions aft.er gher and the adverse effects of shrimp 

farming on the environment, e.g., on green vegetation and indigenous fish. 

Almost all of the gher owners suggested that shrimp farming has had a 

favorable impact on the economic condition of the community in general. This 

was further analyzed using discriminant analysis for gher owners on groups 
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variables rice yields pre- and post gher periods, the corresponding t-values were 

5.67, 5.63 and 5.55, respectively. All the t-values were signilicant at 0.001% level. 

Data Analysis for the Land Owners 

In contrast to the distribution of ownership of the ghers, land distribution 

is dominated by a very large number of small owners. Nearly 60% of the 

farms are below 2 hectares in size. Many of these landowners (about 47%) 

have their entire land resource within the ghers. About 34% of the landowners 

have up to 50% of their land within the ghers while the remaining 19% of the 
landowners have between 50% and 99% of their entire land leased out for 

shrimp cultivation. 

In conformity with the discriminant analysis for gher owners we conducted 

discriminant analyses for landowners divided into groups aocording to economic 

condition, increased employment, percentage share of ownership in the gher 

land rent per hectare annually payable to the landowner by the gher owner as 

the discriminating variables that separated the group of respondents reporting 

improvement in their economic well-being and the one that reported to the 

contrary. The same procedure was repeated to identify variables that separated 

landowners on the basis of their attitude toward continuation of shrimp farm­

ing on their land. The two variables that differentiated the two groups (those 

in favour and those against shrimp continuation of shrimp farming) were rent 

and percentage share in the shrimp farm (further details are provided in 

Alauddin and Tisdell 1997). 

It could be inferred from the above that employment is the key factor 

separating the two groups categorized by perceived improvement or deteriora­

tion in economic well being. Annual land rent and percentage share in gher 

are the other two discriminating variables that differentiate between the 

groups classified by economic condition and attitude toward continuation of 

ghers. The results of the discriminant analysis suggest that the standardized 

coefficients of canonical discriminant function were significant at 0.001 % level. 

Thus, share in the gher, amount of rent received and employment generation 

seem to be critical determinants of landowners' perception of the impact on 

their economic condition as well as their attitude towards the continuation or 

otherwise of use of land for shrimp cultivation. 

Results of the t-test for paired samples on the differences in paddy yields 

on and off shrimp farms as well as pre- and post-gher phases for landowners 

clearly support the view that paddy yields on shrimp farms are significantly 

lower than those off the shrimp farms. The same conclusion applies to the 

paddy yields in the pre- and post-gher periods. This pattern is consistent with 

the results discussed earlier on the samples from gher owners. These results are 

statistically signilicant at 0.001% level of significance (Alauddin and Tisdell 1997). 

Data Analysis for the Landless 

For the purpose of this study, landless are defined as the ones owning 0.25 

hectares of cultivable land or less. About 60% of the landless in the sample 
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nutritional value for rural poor people must not be underrated, though they 

are of less commercial significance" (ODA 1990). 

Even though shrimp cultivation and ancillary activities have provided 

employment and income gains for these groups of households, they may have 

been achieved at the cost of the future. Thus, it is at odds with the concept of 

sustainable development as defined in WCED (1987). 

Shrimp farming has had a significant impact on the economy of 

Bangladesh in terms of its contribution to export earnings and employment 

generation on and off-farm through a series of backward and forward linkages. 

However, this process has entailed high environmental costs, including the 

destruction of mangrove forests and reduction of crop production (especially 

paddy) and green vegetation. The process of shrimp cultivation therefore 

epitomises conflicting resource-use patterns. It has also set in motion socio-eco­

nomic changes. All these may have serious implications for sustainability of 

shrimp farming itself, of rural livelihoods and of communities in the coastal 

belt of Bangladesh. 

Concluding Observations 

Both rice and shrimp farming are of enormous significance to the 

economy of Bangladesh. Rice is the staple food while shrimp is an important 

export item and has created significant volume of employment, including em­

ployment for women (Hamid and Alauddin 1997). This notwithstanding, there 

are costs that need to be taken into consideration in any assessment of the 

sustainability of the rice-shrimp farming systems. The costs include (1) envi­
ronmental degradation resulting from conversion of mangroves into shrimp 

farms, increased salinity, dumping of pond effluent and use of chemicals af­

fecting neighboring ecosystems, and loss of bio-diversity, (2) declining produc­
tion/yield of rice and other crops and (3) greater income polarization. All of 

these impact on the sustainability of livelihoods and on the sustainability of 

rural communities. 
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