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ABSTRACT

The lack of economic analysis on export-led shrimp farming in India has
become of major national importance as a result of the Indian Supreme Court’s
December 1996 decision to ban the shrimp farming sector. The ban was a direct
result of concerns over the impact of shrimp farming—in terms of its degradation of
the environment and marginalization of local people from coastal resources. In
addition to questions raised with respect to the nature and extent of environmental
and socio-economic externalities of this sector, recent parliamentary debate raised
equally important questions regarding the sustainability of shrimp farming under a
variety of production methods. However, assessment of the productive efﬁciencyv of
shrimp farms under increasingly intensive production methods is lacking.

Parametric and non-parametric approaches to measuring the productive
efficiency of shrimp farms are applied to farm-level data collected from the
Kandaleru region in India. First, technical efficiency is modelled, measured and
explained by estimating a restricted translog stochastic frontier production function
using maximum-likelihood methods. The variation of technical efficiency indices
across the shrimp farm sample is explained using farm specific characteristics and
managerial variables. Farm mechanisation, location and size are found to be
significant factors explaining total inefficiency. Second, scale effects are extracted
from the total efficiency index by applying Data Envelopment Analysis techniques.
An inverse relationship is found to exist between farm size and efficiency.

Next, social and environmental impacts facing rural inhabitants as a result of
the shrimp farming sector’s growth and development are assessed using primary
survey data collected from twenty-six villages located adjacent to shrimp farms. The
most frequently cited problem by local inhabitants is blocked access to public areas.
This is followed by problems of agricultural land salinity, well water salinity,
unemployment, fodder & fuelwood collection problems and health problems,
respectively.

The immediate policy direction is clear: larger farmers could reduce the
intensity of production to maximise efficiency and minimise input slacks to reduce
the risk of environmental degradation both within the aquatic pond environment and
to the natural ecosystem. Similarly, they could enable free but supervised access
through their farms to public areas such as the Bay of Bengal, Kandaleru creek or

public pasture lands.
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Part1

Assessing Shrimp Farming’s Growth & Development

Introduction

The rising demand for shrimp in Japan, the United States, and Western
Europe has fostered dramatic growth in Asian brackishwater shrimp farming.
Since 1990 this sector has annually captured 6ver 80 percent of the world market
and has generated over US$20.8 billion in foreign exchange for the region
(Csavas 1995: 73). Amidst its economic boom, intensive brackishwater shrimp
culture is creating concern over its degradation of the environment (Flaherty and
Karnjanakesorn, 1995; APO, 1995: 6; Southgate and Whitaker, 1992; Stonich,
1992; Doumenge, 1990) and its marginalization of local people from coastal
resources (Sebastiani et al, 1994; Baily, 1988). While governments continue to
provide means for urban-based investors and large corporations to develop large-
scale shrimp culture along Asia's coastline, the markets have yet to incorporate
the environmental and social costs of this economic activity. Instead, the
environmental and social costs associated with shrimp farming’s negative
externalities are borne by the rural poor, who rely on natural coastal resources for
their livelihood.

Over the past two years, India has received more attention than its equally
prolific neighbours with respect to shrimp farming. This is a result of the
December 1996 Supreme Court Ban on this sector. With India's several
thousand kilometer long coastline predominantly settled by rural fishers and
farmers, the fate of this environmentally fragile zone and its inhabitants has been
put into question by the rapid development of shrimp culture (SC Notification,
1996). As in the rest of Asia, Indian shrimp aquaculture has been promoted by
governmental bodies and international and multilateral lending .agencies as a
means of generating foreign exchange through exports and enhancing
supplementary income generating opportunities for impoverished small scale
fisherman through job creation (World Bank, 1986; Flaherty and
Karnjanakesorn, 1995: 27-8). Donor agencies such as the World Bank and Asian

12



Development Bank have approved over US$500 million in loans since 1986 to
develop approximately 1.5 million hectares of public coastal wetlands' and over
122,000 hectares of coastal land for Indian shrimp aquaculture (World Bank,
1986; Sukumaran and Devraj, 1995).

The role that brackishwater shrimp aquaculture development is playing
on India’s economy is substantial. Indian marine exports were the second largest
foreign exchange earner in 1994-1995 primarily because of high value shrimp
exports to Japan, Europe and the United States. Shrimp (captured and cultured)
constituted 70.2 percent of total Indian marine export value in 1994-1995 which
slipped slightly to 67.3 percent in 1995-1996 due to fluctuations in export prices.

Currently, 58,376 hectares of coastal land throughout India's maritime
states are estimated to be annually producing over 35,000 metric tons of shrimp
(MPEDA, 1996). Private entrepreneurs are also rapidly entering the industry. In
two south-eastern coastal states, Andhra Pradesh and Tamil Nadu, over 180
privately financed semi-intensive shrimp aquaculture farms have been
constructed in the past few years (NEERI Report, 1996). According to the latest
export statistics, farmed shrimp alone generated over 1,500 Crore Rupees? for the
Indian economy in 1995-1996 (MPEDA, 1996). The questions remains, at what
cost and to whom?

The first four chapters of this dissertation are concerned with assessing
the growth and development of shrimp farming. In this context, both the positive
benefits and negative externalities of shrimp farming are discussed. However,
our primary focus is on the negative externalities of brackishwater aquaculture as
several claims are made in the literature denouncing this sector., but with little
empirical support. While the focus on negative externalities is the mostly widely
discussed topic in the shrimp farming debate, it is the least critically assessed.

Chapter One provides an overview of Asian shrimp farming and its
impacts. The productive capacity of the most prolific shrimp farming nations are
discussed and some of the better known impacts (both positive and negative) are

reviewed. Moreover, this chapter sets out the research objectives and highlights

'Public coastal wetlands in India have traditionally provided a large source of consumption goods
such as fish and other brackish water foods for the subsistence poor who are landless and own
few assets.

2 One crore Rupees is exactly 10 million Indian Rupees.
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the contributions of the dissertation. Chapter Two presents a discussion of the
methodology used to survey over 500 Kandlaeru shrimp farms and inhabitants of
twenty-six rural and coastal villages located adjacent to them. Chapter Three
analyses the growth and development of shrimp farming along the Kandaleru
river—one of the most prolific shrimp farming areas in India. Finally, Chapter
Four exarninc;s the impact of the changing land use pattern (allegedly caused by

shrimp farming’s growth in coastal areas) on agricultural labour.
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Chapter 1
An Overview of Asian Shrimp Farming & Its Impacts

1.0 Introduction

While traditional methods of cultivating shrimp have existed for
centuries, several dozen maritime developing countries have been supporting
intensive shrimp farming over the past decade. Heralded as a means of earning
foreign receipts from exports and in creating jobs, the shrimp farming sector has
been left virtually unregulated. Today, however, domestic and international
pressure is mounting on countries exporting cultivated shrimp. Environmental
activists, international NGOs, international organisations and the industry itself
have called for international efforts to improve shrimp farming technology and to
ensure its sustainable development. This is particularly true as the global shrimp
farming sector has faced several set backs over the past several years as a result
of a growing awareness of its negative environmental and social impacts.

This chapter presents an overview of global shrimp farming and its
impacts. Section 1.1 discusses the rapid rise in global farmed shrimp production
and compares this to the production of captured shrimp. Section 1.2 explains the
process of farming shrimp. Section 1.3 discusses the environmental and socio-
economic impacts allegedly caused by shrimp farming. Section 1.4 moves away
from the world stage and discusses the growth and development of Indian shrimp
farming from 1900 to 1998. Section 1.5 presents the three primary research
objectives of this dissertation. Finally, the contributions of this research are

discussed in Section 1.6.
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1.1 Overview of Shrimp Farming

The importance of cultured shrimp in world consumption has grown
significantly over the past eighteen years. In 1980 cultured shrimp made up less
than 3 percent of the market in terms of volume. Today, farmed shrimp makes
up approximately 25 percent of annual global production (see Figure 1.0). In the
past ten years alone, global shrimp aquaculture production has grown over 400
percent, from 213,017 metric tons in 1985 to 931,788 metric tons in 1995 (FAO,
1996). In 1996, global farmed shrimp production declined as a result of
widespread disease which led to significant crop loss. 1997 shrimp production
will most likely show an increase from 1996 levels as a result of an overall

successful global harvest (Minnesota Commodity Exchange Board, 1998).

Figure 1.0

World Production of Shrimp, 1980-1996
(Cultured & Captured, MT)
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Source: FAO Aquaculture Statistics, 1996

According to FAO’s most recent aquaculture statistics, the major global
producers of farmed shrimp are Thailand, Indonesia, India, China, Philippines,
Ecuador, and Taiwan (see Figure 1.1). These seven countries contributed
approximately 86 percent of the global cultured harvest in 1995. The remaining
14 percent came mostly from a half dozen South American countries including
Belize, Mexico, Nicaragua, Panama, Venezuela and Colombia. The Asian region
has been by far the largest shrimp producing region in the world, capturing over

80 percent of'the global market (FAO, 1996).
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The main species of cultured shrimp are classified as penaeid and include
the Black Tiger, Kuruma, Whiteleg, Blue, Brown Tiger, Banana, and Indian
White varieties. However, the Black Tiger variety are known to command the
highest overall price globally and seem to be the cultured species of preference.1
The average nominal per kilogram price for Black Tiger shrimp between 1993

and 1997 was approximately $US 13.85 (INFOFISH Trade News, 1996).

1.2 Brackishwater Shrimp Aquaculture
1.2.1 The Process of Farming Shrimp

The infrastructure needed to support basic shrimp culture in rural coastal
areas is minimal. Shrimp farmers are usually unrestricted in their search for a
viable locality for production. Two geographic constraints include close access
to the sea or brackishwater/estuarian areas and preparing ponds on soils
conducive to producing successful harvests, namely clay. Shrimp farmers must
purchase or lease privately owned land from rural land owners or from the
government. In many cases, this involves purchasing mangrove forest areas,
purchasing or leasing agricultural land and/or wasteland. Government and public
access land is also encroached for shrimp farming. Once purchased or leased

and land is dug to form ponds, usually one hectare in size. Next, the pond is
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filled with water pumped from the sea or the adjacent brackishwater body. Upon
completion of the pond, shrimp fry are purchased from local hatcheries or from
village agents and stocked. The fry are fed with purchased inputs from local feed
mills or locally produced feed. Several months later the shrimp are harvested,
packed in ice and sent to a peeling shed where they are block frozen for export.

The main shrimp species cultured in India are the black tiger shrimp (P.
monodon) and white shrimp (P. indicus) with freshwater shrimp cultured in small
quantities (Sukumaran and Devraj, 1995: 310. The life cycle of the penaeid
shrimp is characterised by offshore spawning, migration of post-larval or juvenile
shrimp to estuaries, juvenile growth in brackish water areas of inshore estuaries,
and finally a return as young adults to the spawning grounds. Shrimp culture, by
contrast, is the method of raising shrimp in a controlled environment. A more
technical description is “intervention in shrimp fisheries, involving physical
control of the organism at some point of the life cycle other than at harvest”
(FAO, 1984). This intervention can be minimal (i.e. catching shrimp seed stock
in coastal lagoons and raising them in natural ponds that eventually lead to
increased harvests) or maximal (i.e. spawning and growing shrimp in an
artificial, closed system environment).

There are predominantly four shrimp farming or culture techniques used
throughout the world: extensive, modified-extensive, semi-intensive, and
intensive methods that yield on average 500 kilograms, 800 kilograms 2,000
kilograms and between 2,000-10,000 kilograms per water spread hectare
respectively (Hirasawa, 1995: 218). In traditional paddy-cum-shrimp farming
all the nutritional requirements for farming shrimp are derived from the
surrounding natural ecosystem with no conscious human manipulation in the
feeding process. Traditional shrimp farming is therefore not considered a culture
technique according to the strict FAO (1984) definition (CIBA, 1997). In
extensive, modified-extensive and semi-intensive culture the natural carrying
capacity of the shrimp farm is enhanced by employing intentional fertilisation
and supplemental feeding techniques to increase yields. In intensive culture

methods all the nutritional requirements for raising shrimp are met from sources

! According to the USA Commodities & Grain Exchange located in Minnesota.
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external to the natural ecosystem. Once shrimp are raised to commercial size,
they are sold to local traders who transport them to port cities and sell the harvest
to urban agents (BOBP, 1996). The agents sell the shrimp to packaging
companies who export the shrimp either frozen or fresh for international

consumption, mostly to Japan, the United States and Europe.

1.2.2 Industry Status

Because of its need for ancillary services such as seed hatcheries, feed
mills, ice plants, and processing plants, the shrimp farming sector in conjunction
with ancillary services can be classified as an industry. While the shrimp
farming sector can be defined as the collection of shrimp farms involved in the
actual process of culturing shrimp, the shrimp farming industry refers to the
shrimp farm sector plus the ancillary services that support the cyclical culture
operation of shrimp farms. The distinction between the shrimp farm sector and

the shrimp farm industry as defined above is made in this thesis.?

1.3 Environmental & Socio-economic Impacts

Since the sector’s economic boom in the mid-1980s, there has been a
growing body of literature on the social and environmental impacts of shrimp
farming. Most of the literature, however, remains uncritical in its discussion of
social impacts and sparse in its assessment of the environmental impacts
(Barraclough and Finger-Stich, 1997: 11-13). One partial explanation is that in
many of the case studies, the authors seldom distinguish between the different
agents involved in shrimp farming and how exactly they are affected. Oftentimes,
conclusions are based on generalisations and mostly anecdotal evidence. This
thesis both models and measures the socio-economic and environmental impacts

of brackishwater shrimp aquaculture on rural producers in Nellore District, a

2 These definitions are provided by the author since there are no standard definitions marking the
difference between the shrimp farming sector and the shrimp farming industry. Some author’s
such as Hempel and Winther (1996) point out that there is a shrimp farming industry, but do not
explain why it should receive industry status.
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major shrimp producing region in south-eastern India. However, before
presenting the case study on Nellore District, the concerns raised and conclusions
drawn by authors of other studies are presented.

Specifically, there is a growing literature claiming that the shrimp
farming sector is responsible for the degradation of the environment and for the
changing face of the rural landscape and the labour force. Much of the current
literature focuses on shrimp farming’s negative impacts. In the following section
the existing literature on the environmental and social impacts is surveyed.
Moreover, some of the lesser known positive benefits of shrimp farming are

discussed.

1.3.1 Shrimp Disease & General Mismanagement

The type of culture method employed or production technology used is
allegedly linked to the level of profitability and the nature of negative
externalities. Ideally, the more intensive the production process, the greater the
output and profit. However, experts agree that this occurs at a greater risk to the
environment and to those people who rely on coastal resources for their source of
livelihood (Hiraswara, 1995: 218). The possibility of catastrophes on national
scale are well documented in the case of Taiwan's 1987-88, China's 1989-90, and
Ecuador's 1988-89 intensive shrimp farming disasters where annual production
fell from 90,000 Mt. to 45,000 Mt., 199,000 Mt. to 150,000 Mt., and 70,000 Mt.
to 55,000 Mt. respectively (Chong 1995: 224). In the Taiwanese example, the
shrimp farming industry throughout the country collapsed with production
dropping over 50 percent (Chen, 1990). By 1989, the shrimp farming sector in
Taiwan was essentially defunct. According to the latest statistics, Taiwan is an
insignificant player in the Asian region’s dominance of global shrimp production.

These falls in production were allegedly due to unsustainable intensive or
“superintensive” culture methods which sought to boost production by initiating
higher stocking densities and greater feed inputs holding pond size constant. The
process of intensification produced cramped culture grounds, water pollution,

and disease that destroyed entire harvests (Iwama, 1991: 194-202; Moore, 1989).
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Like a domino effect, effluent discharge rife with disease from one pond
infiltrated downstream ponds through water intake from common waterways.
The longer term effects have been higher production costs, water pollution,
declining groundwater tables, and lingering disease (Moore, 1989).

In India, shrimp aquaculture faces an additional challenge on the
production side since biological and technical knowledge of its culture is limited
and infrequently reaches the entrepreneur (Patil and Krishnan, 1997b). The
industry is not only vulnerable to changing economic conditions such as the
fluctuating international price for shrimp, but also to the outbreak of disease. In
order to determine the optimal stocking rates, feed formulas, and disease
treatment, farmers often rely on trial and error or imported knowledge that is not
necessarily applicable to Indian climate and conditions (Patil and Krishnan,
1997b). Imported feed and high stocking densities (the two inputs necessary for
intensive culture) are allegedly responsible for water pollution and shrimp
disease (APO, 1995). As the quantity of imported shrimp feed has risen from
121 tonnes in 1988 to 6,243 tonnes in 1994 (MPEDA, Cochin quoted in
Nandeesha 1995: 228) there is growing concern of ecological disasters similar to
those exhibited in Taiwan. Nonetheless, the opportunity of generating large
profits encourages aquaculture expansion in India and throughout the Asian
region.

The drop in market share once controlled by Taiwan has enabled new
producing countries with undeveloped coastlines such as the Philippines, China,
Indonesia, Thailand, and India) to fill the void (Csavas 1995: 123).> However,
many similar environmental problems faced by Taiwan’s shrimp farmers are now
surfacing in these countries (Flaherty and Karnjanakesorn, 1995; Iwama, 1991).
In addition, there is increasing concern over the socio-economic impacts of

shrimp production on coastal inhabitants of poorer countries.

3 In 1987 Taiwan controlled over 35 percent of Asia's total output and 31 percent of world
production (FAO Aquaculture Statistics, 1996).
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1.3.2 Local Negative Environmental & Socio-economic Impacts

The environmental and socio-economic impacts arising from shrimp
farming are inexorably linked. Social impacts may include the redistribution of
wealth, the changing nature of resource rights to traditionally used public lands,
human rights issues, changes in employment and the overall social structure of
communities (Hempel & Winther, 1997; Claridge, 1996).

Many of the negative socio-economic impacts of shrimp farming arise as
a result of degradation of the natural environment. There have been several
concerns raised over the environmental implications of shrimp farming in coastal
areas.  Specifically, shrimp farmers have been accused of mangrove forest
clearing, ground water depletion and/or salinization, well water and agricultural
land salinity as a result of pond bottom seepage and discharge of polluted
effluent into ecosystems. They have also shouldered the blame for the decline in
wild stocks as a result of excessive stocking. The severity of each environmental
externality depends on the magnitude of the impact on the ecosystem (i.e. its
impact on flora and fauna) and ultimately on human populations. Many of the
environmental impacts have both direct and indirect ways of affecting the overall
well-being of local communities competing for the same natural resources as
shrimp farmers. This discussion first traces the recognised linkages between the
environmental problems allegedly caused by shrimp farming and the alleged
impacts on rural inhabitants. This is followed by a discussion of some of the

more well known positive socio-economic impacts, in section 1.3.3.
Mangrove Forest Conversion

Mangrove forests are an important component of coastal ecosystems in
tropical and subtropical regions of the world. They grow prolifically in tidal
estuaries and salt marshes along the coast and provide tremendous benefits to
indigenous peoples inhabiting these areas. Specifically in India, mangrove
forests are used by local people as a source of firewood, construction material,

income generating activities and own consumption such as fishing (MSSF,

22



1996). Mangroves are also a well known source of rich bio-diversity. They
serve as a nurse-bed for fish and crustaceans that also serve as a natural
protection zone against flooding and typhoons. With their destruction, these
benefits naturally disappear.

There is a growing literature suggesting that mangrove clearing is a
consequence of urbanisation, commercial logging, unrestricted fuelwood
collection from coastal inhabitants, charcoal making, agriculture, fish pond
construction, salt flat development and industrial development in addition to
shrimp farming (Gujja & Finger-Stich, 1995:29). While it is clear that shrimp
farming is not the only cause of global mangrove forest depletion, it is believed
to be one major player. There is, however, a debate taking place over shrimp
farming’s contribution to global mangrove forest loss. Even at the individual
country level there is much dispute over the proportion of mangrove forest loss
as a direct result of shrimp farming.

Phillips et al (1993:174-175) estimate that over 765,500 hectares of the
world’s mangroves have been cleared for shrimp and fish culture with over 80
percent of global conversion occurring in Asia. The degree to which mangroves
are being cleared for the burpose of shrimp farming, however, varies between
countries. The FAO estimates that 34 percent of Thailand’s shrimp farming area
was primarily mangrove forest areas ten years earlier (NACA, 1994: 15). In the
Philippines between 50 to 60 percent of mangrove deforestation is attributed to
shrimp and fish culture (FAO/NACA, 1994; Pollnac, 1992:17). In peninsular
Malaysia, Ong (1982) reports that between 20 to 25 percent of mangrove regions
was earmarked for shrimp farming. The largest remaining mangrove in the
world, the Sundarbans in India and Bangladesh are also believed to have been
have been systematically denuded as a result of shrimp farming. FAO/NACA
(1994:26) report that approximately 35,000 hectares of shrimp farms have
replaced vast stretches of West Bengal’s mangrove areas. Similarly, on the
Bangladeshi side, the Department of Forests claim 9,250 hectares of mangroves
have been cleared for shrimp farming (Sultana, 1994:14).

While shrimp farming is blamed for destroying large tracts of mangrove

areas, the data available are often incomplete and contradictory (Hempel and
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Winters, 1997:47). Local and regional studies are often generalised as
representative of the national situation. In addition, some studies have found that
mangrove forest areas are not ideal sites for shrimp culture. This has led to
shrimp entrepreneurs staying away from mangrove areas. Boyd (1997) for
example suggests that the highly acidic soil and large amounts of organic matter
found on mangrove cleared farms make these areas less than ideal for culturing
shrimp. This fact is also reported by farmers in at least two countries, Thailand
and India.* Nonetheless, without readily available satellite imagery, it is difficult
to pin point exactly what proportion of mangroves are denuded as a result of
shrimp culture. The expert literature does suggest, however, that the remaining

mangroves must be preserved.

Ground Water Depletion

Water is a key input in shrimp farming and salinity levels of 15 to 20
parts per thousand (ppt) are thought to be ideal. While traditional aquaculture
systems rely on natural tidal action to ensure the pond water is appropriately
oxygenated, more intensive systems require a mix of pumped water from ground
water reservoirs, the sea or brackishwater bodies to make sure the appropriate
salinity level is reached and not breached.

Competition for groundwater from different sectors has shored up with
the advent of intensive shrimp farming. Before shrimp farming, ground water
was pumped for irrigating agricultural land and for domestic consumption by
local inhabitants. Although there has been concern in many parts of the world
over possible depletion of ground water in drier seasons, for the most part, the
resource has been used adequately.’” The entry of shrimp farming is reported in
some studies, however, to have tipped this balance.

A case study of the Rancot district in Thailand reports that 33 cubic

meters of freshwater are pumped per day for each metric ton of shrimp produced.

4 Based on comments made during the ADB Seminar on Shrimp Farming and the Environment
on September 15-16, 1997 in Manila.

* This is presently true of India according to the Brackishwater Fish Farmers’ Development
Authority in Nellore city, India.

24



The groundwater table dropped 4 meters between 1989 and 1991 as a result of
excessive pumping for shrimp farming (NACA, 1994: 46). In areas of highly
concentrated intensive shrimp farms such as in the Philippines and Taiwan,
depleted water tables as a result of excessive pumping led to land sinking by
three meters (Chiang and Kuo, quoted in Barraclough and Finger-Stich, 1995).
The Indian Supreme Court after weighing all the available evidence concluded
that competition with shrimp farmers for groundwater result in loss of water
supplies for the cultivation of rice and other vital agricultural crops (Supreme
Court Notification, 1996:12). Boyd (1997:5), however reports that while farmers
outside Asia seldom pump groundwater to fill shrimp ponds, the practice is even
rare in Asia. This, however, is a point of view shared by a minority group of
scholars. They argue that in coastal areas fresh drinking water is becoming an
increasingly scarce resource, not because of the excessive pumping of ground
water reserves by shrimp and rice farming, but increasingly because of water

pollution. This is discussed next.
Water Pollution

Shrimp farming has allegedly been responsible for two types of water
pollution, (i) saltwater intrusion into groundwater reservoirs, and (ii) pollution of
near-shore waters and estuaries from high concentrations of biological and
chemical effluent discharge from shrimp farms. Saltwater intrusion into
groundwater is often a result of water seepage through the pond bottom. The
consequence of increasingly saline water tables is enormous for coastal
inhabitants for the simple reason that water drawn from village wells becomes
unusable for human and animal consumption. The lack of fresh water in many
villages adjacent to shrimp farming clusters has several socio-economic impacts.®

The use of organic fertilisers, drugs and antibiotics and chemicals while
increasing the growth prospects of shrimp, have also made the internal pond

ecosystem less stable. Nitrogen and phosphorous based fertilisers are used to

¢ .These are discussed in Chapter Seven.

25



stimulate phytoplankton growth in semi-intensive and intensive shrimp ponds.
In addition, unconsumed feed inputs and faecal matter increase the organic and
nutrient content of the pond water. Antibiotics are used to protect shrimp from
disease and mortality. Chemicals are added to ponds for disease chemotherapy,
pest control, disinfection and growth promotion. This mix of additives used to
prevent disease and promote growth have several environmental consequences to
both the internal (pond) and external (coastal waters) ecosystems.

The possible consequences of pond water discharge into coastal waters
depend on the ecosystem’s capacity to assimilate its high organic load. The
Indian Central Pollution Control Board estimates that about 2.37 million cubic
meters of shrimp farm effluent are discharged each day in eastern India. This
amounts to approximately 15,000 litres of effluent per kilogram of shrimp
produced (Gujja, 1997:12). The negative externalities known to affect coastal
waters as a result of pond water discharge include: siltation, eutrophication,
oxygen depletion, toxicity and disease outbreaks (Dierberg and Kiattisimkul,
1996). Excessive use of drugs, antibiotics and medicated feed are known to
transfer to wild fish species causing genetic disorders (Chua,1993). There have
aslo been several claims that general public health is adversely affected due to

polluted discharge water.

Health Problems

Chemicals used in shrimp farming while only mildly toxic, can also have
severe effects on the environment and people working around them. Boyd
(1997) gives an account of places where shrimp farm discharge water has
polluted coastal areas and human populations. Exposure to polluted discharge
water can put local inhabitants at risk. Specifically, several field reports on the
Indian situation suggest that fisher folk are most likely to suffer from minor skin
irritation (Patil & Krishnan, 1997). Other reports allege more serious health risks

including scabies and fever (Suresh Committee, 1996).
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Agricultural Land Salinity

In addition to raising the salinity level of groundwater reservoirs, seepage
of brackish pond water into adjacent agricultural fields is allegedly a growing
problem. Studies conducted in Thailand (Flaherty & Karnjanakesorn, 1995),
Bangladesh (FFI, 1997) and India (Patil & Krishnan, 1997) report damaged crops
as a result of salt water intrusion into agricultural land. As a result, there are

growing conflicts between rice and shrimp farmers.
Declining Wild Stocks

Shrimp fry collected from estuaries to meet the growing demand for
stocking ponds have provided coastal inhabitants, mainly women and children
with an opportunity to supplement household income. With shrimp farmers
paying out Rs. 0.10 per seed’, the number of wild shrimp fry available to grow to
maturity is believed to have declined (Algaraswamy, 1995:15). This is also a
problem for fishermen who no longer enjoy handsome profits from shrimp
capture. Afterall, shrimp captured from the sea at maturity and sold at the local
market are more valuable to a fishing household than seed sales (BOBP, 1996).
Shrimp fry collection has also led to the large-scale destruction of shrimp fry by-
catch. Banerjee and Singh (1993) report that the by-catch can often consist of
over 60 species of baby fish, less valuable penaeid prawns, sergestid, palaemonid
prawns and crabs which are destroyed while capturing more popular species of
shrimp fry.

Shrimp farming has also been accused of being an energy intensive
method of producing food. This means that other edible species are used in
cultivating shrimp. Pelleted shrimp feed contains between 25 percent and 50
percent fish meal (Nandeesha, 1995:218). Fish meal is one of the main
ingredients in shrimp feed and can account for 50 percent of the total cost (Gujja,

1997:12). It is estimated that shrimp are fed three times their harvested weight

" In the Kandaleru region, wild seed command a price of up to Indian Rs. 0.25 per piece during
the peak season.
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(Patil & KAA Database, 1997b). They are believed to convert on average only
17 percent of the consumed feed into edible flesh (Gujja, 1997:12).

Blocked Access

Other problems directly faced by coastal inhabitants include denial of
access to temples, burial grounds, open toilet areas and grazing land (Mohan,
1996:7). In addition, fishers in India complain that they are unable to reach their
boats at the beach. This is a consequence of shrimp farm development which

blocks access between village communities and free access areas.

Land Conversion & Employment

There is considerable agreement in the literature that shrimp farming is
displacing traditional employment opportunities for coastal inhabitants.
Empirical studies conducted to prove or disprove this claim directly, however,
remain sparse. Three categories of studies discuss this issue. Each one is
discussed in turn.

The first series of studies conclude that shrimp farming requires far less
labour inputs than traditional agriculture per unit area (especially paddy
cultivation). Islam (1992) reports that in the Sarkira sub-division of Khulna
District, Bangladesh, while 50 workers are needed to cultivate 100 acres of rice,
only five workers are needed to culture shrimp for the same area. Hanning’s
(1986) study of Java, Indonesia reports that a two hectare shrimp pond requires
thirty days of family labour and sixty days of hired labour whereas thirty-two
days of family labour and 120 days of hired labour are needed to cultivate rice for
the same area of land. A second Indonesian study concludes that rice production
employs an average of 76 workdays per hectare per crop while only twenty-six
workdays per hectare per crop are required for semi-intensive shrimp farming
(McCoy cited in Baily and Skladany, 1991). In India, Subramanian (1994:70
cited in Clay (1996:108)) reports that local rice farmers claim that during a four

month crop season, one hectare of land employs 60 women and 15 men. Shrimp
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farming, they argue is not so labour intensive. Although they allude to the
popular belief that shrimp farming is displacing traditional agricultural
employment opportunities for local inhabitants these studies only compare the
employment levels in two different types of crop cultivation, namely shrimp and
rice. PREPARE (1995:2) suggest that shrimp farming provides direct
employment for only two persons per hectare in Andhra Pradesh.

A second series of studies in the literature, makes the claim that when
agricultural land is converted to shrimp ponds there is a direct loss of
employment opportunities for local labour. A study by the Centre for
Communication and Development concludes that extensive shrimp production on
670 hectares of land in West Bengal employed one third less labour than when
the same area was used for rice paddy cultivation (undated: 25). These studies are
perhaps the most informative, but remain scarce in the literature.

A third series of studies suggest that the type of employment generated by
shrimp farming is often not available to local inhabitants (Snedaker et al,. 1986).
This literature suggests that the on-farm jobs generated by the shrimp farming
sector are mostly filled by labour from outside the shrimp farming region. For
example, a CCD (undated) study concludes that about half of the West Bengal
shrimp farming region’s labour force is recruited from outside the farming region
and without local ties because they are thought to be more responsible.
However, a FAO/NACA (1994b:58) study in West Bengal suggests that on-farm
jobs such as pond preparation and management are locally filled in addition to
those off-farm jobs in shrimp processing. The study also suggests that 33,000
hectares of shrimp ponds translate to 50,000 off-farm part time shrimp fry
collection jobs for local people. Studies by Baud (1992) and Banerjee (1992),
however, suggest that most off-farm processing jobs are filled by women from
outside the shrimp farming region and mostly from the Indian state of Kerela.
Whereas the literature does suggest that both on and off farm employment can
benefit both local and outside labour, case studies going into any further detail
are lacking.

A similar debate exists as to whether the owners of production are from

the local area or from outside. The Bangladesh Department of Fisheries estimates
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that approximately 75 percent of shrimp farmers operating in Khulna and
Satkhira districts during the early 1990s were non natives of these coastal
districts. Similarly, in a study of several Bangladeshi coastal villages, only 10 of
300 households obtained leases for shrimp farming (Sultana, 1994: 10-11).
Sultana (1994) concludes that shrimp farming is beyond the reach for most local
farmers but does not give reasons why.

The alarm raised by these studies may be slightly misleading. Whereas
the literature does correctly suggest that rice farming employs a greater labour
force than shrimp farming over the same unit land area, these studies do not
prove that shrimp farming is actually displacing the traditional labour force.
Instead, they conclude that if shrimp aquaculture were to replace traditional
agricultural crops, then there would be the possibility of unemployment. The few
case studies analysing the change in employment patterns due to the conversion
of agricultural land to shrimp ponds are perhaps the most illuminating. These
studies correctly point out the existing realities of employment changes due to
conversion. They do not, however, indicate the total social costs of these
externalities which would include any benefits accruing to the labour force such
as a higher wage rate gained from employment in shrimp farming. Additionally,
these studies suggest that entire fertile agricultural areas are being converted to
shrimp farms, however, with little supporting data. The extent to which
agricultural land is converted to shrimp farming most likely varies significantly
between regions within a particular country and among countries.

Nellore District is considered one of India’s fastest growing shrimp
farming regions. It is within the detailed case study of this district and
particularly the economic activity taking place along one brackishwater body, the
Kandaleru Creek that we are able to discuss the conjectures raised in the

literature and place them within a solid analytical framework with data analysis.
1.3.3 Benefits Accrued from Shrimp Cultivation

The literature is abundant with criticisms of the practice of shrimp

farming as discussed in the previous section. Less discussed in the literature are
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the benefits accrued from shrimp farming. Outside foreign exchange earnings
from shrimp export and indirect “trickle down effects” associated with many
export-led sectors, little documentation and discussion exists on the benefits of
shrimp aquaculture. Next, several alleged benefits discussed in the literature are
briefly reviewed. These include foreign exchange earnings through shrimp
export, the growth and development of ancillary services supporting the shrimp
farm sector, generation of off-farm employment, general gains in land
productivity and an increased value of land and on-farm employment generated

as a result of this sector’s growth and development.?

Foreign Exchange Through Trade

Shrimp culture is primarily an export-led sector. Shrimp are exported to
developed countries as a luxury food, earning foreign exchange for the
developing country. Still dominated by the Asian region, shrimp culture is
gaining momentum in several Latin American countries and more recently, in
Africa (FAO/World Bank, 1997). As mentioned before, cultured shrimp exports
generate approximately $20 billion for the Asian region alone. Indian cultured
shrimp exports in 1996 were valued at approximately US$ 430 million in current
prices (MPEDA, 1997). Cultured shrimp exports are estimated to have generated
between US$ 404 million to US$ 808 million for Bangladesh (Sharif et al.,
1996:153). According to Hempel and Winther’s (1997:24) World Bank
commissioned study, country revenues from cultured shrimp exports range from

US$ 300 million to US$ 1 billion.

Ancillary Services & Off-farm Employment

Ancillary services provide essential support services to the shrimp
farming sector such as seed hatcheries, feed mills, ice plants, peeling sheds and
processing plants. The development of each support service is partially

responsible for the boom of this sector. Similarly, the strength of the shrimp

® This research, however, does not attempt to measure the costs and benefits of shrimp farming.
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farming sector has encouraged the growth and development of supporting
services. This has translated into jobs.

There is little discussion in the literature as to the role of ancillary
services in shrimp farming. Only a few literature surveys mention the study of
ancillary services as an area worth exploring.” This research contends that there
are several benefits accrued locally from ancillary services. Most prevalent,
however, are the off-farm employment opportunities generated. This research
particularly focuses on the growth of off-farm employment as a result of the

introduction, growth and development of ancillary services.

An Increase in Land Productivity and Value

Land previously defined as “wasteland” and left idle is now being
developed for shrimp culture. Moreover, since the advent of shrimp farming,
coastal land prices have allegedly risen dramatically in Thailand, India, Indonesia

and other shrimp farming nations (Barraclough and Finger-Stich, 1996).

On-Farm Employment

Non-traditional shrimp farming is believed to be highly capital intensive
in many parts of Asia. However, while it is clear that shrimp farming does
employ local inhabitants, most studies suggest that as compared to traditional
agriculture, employment in shrimp farming is far less (see Section 1.3.2: land
conversion & employment). Nonetheless, if previously unproductive land is
converted to productive use, it can be assumed that there are significant
employment gains. Moreover, this does not conflict with the belief that shrimp
farming displaces agricultural labour.

° For example, Hempel and Winthers (1997) and Clay (1996) mention this.
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Development of Aquaculture Associations

The rapid growth of shrimp farming associations throughout the world is
quite remarkable, but perhaps not surprising. Currently, these associations are
taking on a more political role. This is a result of the mounting pressure placed
on shrimp farmers by local action groups agitating against the sector. Shrimp
farm associations could provide a forum to discuss best farm management
practices. They could serve as forums to discuss and share technical knowledge
to minimise disease and negative environmental and social impacts. Moreover,
they could provide regulatory agencies with a forum with which to help guide the

sector along sustainable lines.

1.4 Indian Shrimp Farming (1900-1998)

1.4.0 Traditional Shrimp Farming

For centuries fisher-folk in coastal India have engaged in traditional
integrated rice-cum-shrimp farming, specifically in the Pokkali rice fields of
Kerala and the Sunderbands of West Bengal (Sukumaran and Devraj, 1995:301).
This integrated farming technique roughly follows a seasonal, four period cycle.
In the first period, rice is planted. In the second period rice is harvested. The
bunds used to keep brackish estuarian river water from flooding the rice field are
broken, allowing shrimp fry and smaller species of fish to enter the farm with the
water flow. The bunds are then repaired, creating a pond-like environment. The
shrimp fry are naturally fed by the rice grass and natural fertilisers in the soil.
They grow for several months to maturity. In the third period, the shrimp are
harvested. The harvest is small, approximately 50 to 75 kilograms per hectare.
The bunds are then once again broken and the pond water flows black into the
brackishwater river. In the fourth period, the monsoon rains wash away any
excess salinity from the top soil of the farm. Rice is planted, and the cycle begins

anew. This traditional system of shrimp aquaculture does not use processed feed,
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chemicals, antibiotics or any other unnatural inputs. It simply makes use of
natural tidal action for capturing wild shrimp fry in the make-shift pond and for
water exchange. Experts agree that it is ecologically and socially sustainable

(APO, 1995).
1.4.1 The Blue Revolution

The method used to culture shrimp began to change in the early 1980s.
Global supply of shrimp was fuelled by the growing markets of Japan, USA and
Europe. In the United States, for example, shrimp were marketed as a “low fat,
protein-rich health food.”" The possibility of making large profits from shrimp
cultivation led farmers and entrepreneurs to convert coastal lands into shrimp
farms and to use intensive farming practices. With multinationals entering the
industry, shrimp aquaculture quickly became a multi-billion dollar industry.
Because of the way in which shrimp farming has rapidly changed the nature of
the shrimp industry, aquaculture and shrimp culture specifically is referred to as
the Blue Revolution. 4

MPEDA estimates that over 84,000 hectares of land from a possible 1.2
million hectares of suitable land have been converted to shrimp farms in India.
Andhra Pradesh and Tamil Nadu are India’s most intensive shrimp farming
states. Between 1989 and 1993 the estimated area under shrimp culture in
Andhra Pradesh grew from 3,430 hectares to approximately 11,000 hectares, and
posted the fastest growth rate in India (Algaraswamy, 1995:37). This exceptional
growth rate in many of India’s coastal states, however, proved unsustainable after

1993.
1.4.2 Perfect Competition, Imperfect Knowledge
A shrimp virus outbreak in 1994 destroyed approximately 36 percent of

the season’s shrimp production in India (Lundin, 1996) and over 50 percent of

the harvest in the south-eastern coastal states such as Andhra Pradesh (MPEDA,

19 Viswanathan (1994) quoting USA advertisements
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1997). Those shrimp farmers lucky enough to receive news of the viral attack
before their own ponds were infected, harvested early (with shrimp weighing
only half their exportable weight) to cut their losses. However, even after the
season’s crop was mostly destroyed by the viral attack, shrimp farmers remained
autonomous. Many farmers remained reluctant to share knowledge of their
culture systems or disease prevention techniques with each other.

Three years on, few shrimp farmers attribute the viral attack to
environmental stress and water pollution as a result of overfeeding and overall
inefficient pond management. The majority of shrimp farmers claim the virus
was carried by defective seed imported from Southeast Asia. According to this
study many small scale and marginal farmers (owning under one hectare of water
spread area) believe that the virus was spread to aquafarms through the air rather
than via common waterways used by all aquafarmers for water intake and
effluent discharge in a given locality. “How else would the virus have spread so
quickly?”, they argue. The gap in knowledge of the cause and spread of disease
remains a hindrance to the sustainability of the industry.

Cultivating Technical Know-How

Since early on in shrimp farming’s boom, big corporate bodies and
medium scale entrepreneurs sought technical knowledge and appropriate pond
management techniques from Taiwan, Thailand and Indonesia and sent
employees on training missions to these countries." At home, some small and
marginal farmers rode on government subsidy schemes and technical knowledge
disseminated by governmental institutes designed to promote the industry."
Essentially, fisheries extension officers were trained in brackishwater shrimp
aquaculture through training courses offered by one of four government

experimental research institutes in India. They, in turn brought knowledge of

! Discussions with KAA farmers in February, 1997.

2 The national promotional body is the Marine Products Export Development Authority and the
Central Institute for Brackishwater Aquaculture. State funded bodies include the various
regional Brackishwater Fish Farming Development Authorities.
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shrimp culture techniques to the state, district and local mandall3 level.
However, in every state, less than one percent of all small scale and marginal
aquafarmers benefited from government sponsored training programs (BFDA,
1997). The majority of small scale and marginal shrimp aquafarmers essentially
claim to “learn by doing.” In an environmentally sensitive agri-business such as
shrimp culture, this is a dangerous proposition. The government, however, is not

entirely to blame.

Government Intervention

Despite the widespread support of the industry by the government
through subsidy schemes amounting to as much as one lakh Rupees per farmer™,
most small and marginal aquafarmers and corporate bodies were lured to shrimp
culture by the possibility of large profit. In Nellore district, Andhra Pradesh the
amount of land utilised for culturing shrimp grew at an alarming average annual
rate of 45% from 1990-1997." Overall, during the early periods of brackishwater
shrimp aquaculture (mid-1980s to 1993) the government adopted a laissez-faire
attitude, allowing shrimp farmers to explore the full extent of shrimp culture with
little to no restrictions. This however, rapidly changed with the advent of the
“white spot” viral outbreak in 1994 and a writ petition filed in the Supreme Court
on behalf of coastal fishers which called for a ban of the sector.

In response to the 1994 viral attack, a six month “crop holiday” was
declared by the government to allow proper cleaning of the ponds and flushing of
the brackishwater waterways used for communal water intake and effluent
discharge. Although some farmers obliged, a majority (60%) continued culturing
only to face another viral attack after a few months (MPEDA, 1996). Still,
however, there was very little co-operation between farmers.

A second major setback to the industry occurred in 1995 when heavy
monsoon rains and a massive cyclone led to widespread flooding in India’s

south-eastern maritime states. Once again the industry lost a majority of its crop

13 Jocal administrative area
14 $2,857 in 1997 dollars.
15 See Chapter 3
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and impressed upon shrimp farmers the vulnerability of shrimp culture to the

natural elements.

1.4.3 Bumper Harvests in 1996

In 1996, by contrast, shrimp farmers throughout Nellore district and
indeed throughout India reported bumper harvests. The heavy monsoon rains of
the previous year were believed to have essentially flushed and cleaned most
brackishwater bodies along the coast. Most small scale and marginal shrimp
farmers were able to produce two good crops in this year with output ranging
from 400 to 700 kilograms per hectare using extensive culture techniques (Patil
& KAA Database, 1997). An average output of two to three metric tons per
hectare was enjoyed by big corporate and large individual farmers under
modified and semi-intensive culture techniques. This translated into an estimated
$US 435 million generated by cultured shrimp exports to major markets in Japan,
the European Union and the United States. The thousands of shrimp farmers’
hope of repeating their 1996 success in 1997 was dashed, however, with a ban on
the sector by the Indian Supreme Court in December 1996. The SC decision was
in part a result of the agitation of several NGOs claiming that shrimp farming

was destroying the environment and the livelihoods of coastal inhabitants.

1.4.4 NGO Agitation Against Shrimp Farming

Environmental and social action groups agitating against shrimp farms in
the coastal zone include the National Fisheries Action Committee Against Joint
Ventures (NFACAJV), the Campaign Against Shrimp Industries (CASI), Land
for the Tiller (LAFTI) a social action group of mainly landless labour, Gram
Swaraj Movement (GSM), PREPARE, Peoples’ Alliance Against Shrimp
Industry (PAASI), Nellore Citizens Welfare Forum (NCWF), Resource
Foundation for Science, Technology and Natural Resource Policy founded by

Vandana Shiva, and Sneha founded by P. Christy. Several of these local NGOs
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are financially supported by more internationally known NGOs such as Christian
Aid.

Mr. S. Jaganathan, the octogenarian Gandhian and Sarvodaya leader led
mass contact programs, protests and public meetings throughout the Thanjavur-
Cauvery basin, Nagapatnam and Quaid-e-Milleth districts in Tamil Nadu. With a
slogan, “prawn farms are prison farms” he built a vibrant resistance movement
supported by thousands of landless labourers, marginal agricultural farmers and
fisher-folk.

Women from fishing communities organised themselves into Women’s
Societies in order to effectively agitate against the sector. Once working for the
shrimp farms by either collecting shrimp fry or preparing bunds, several
organised women groups have boycotted working for the shrimp sector.
Environmentalists and NGOs joined hands with local villagers in agitating
against the industry. Organised protests led to halts in pond construction work.
Social tensions also resulted in heavy-handed police intervention and shootings

in Tamil Nadu (Viswanathan, 1994:77; Rajagopal, 1995:3).

Government Brokered Deals

NGO and local agitation led to government brokered settlements between
corporate shrimp farmers and local populations. For example, inhabitants of
Kurru Pattapalam village led a mass protest against a nearby corporate farm
which broke out in violence and led to the destruction of farm property. In the
course of one year of the arrival of the adjacent corporate farm, the village’s
drinking water turned saline, their access to the sea was cut off, and their huts
began to collapse (The Hindu, July 21, 1994). The district collector convinced
the farm to pay a monthly fee to cover the cost of transporting potable water to
the village. In another well known case government officials in Nellore District
brokered a deal between five corporate shrimp farms, Rank Aqua, Aquamarine,
Carewell, Bommidala farms and Sharani Sindhu Shrimp Farms and Kurru fishing
village. The Rs. 4 million deal enabled the village to relocate itself to a more

stable location (The Hindu, July 21, 1994).
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Perhaps not surprisingly, agitation was directed against corporate farms
and not against the multitude of small and marginal shrimp farmers culturing in
the district. Small and marginal shrimp farmers seem to coexist with fisher-folk
in coastal villages. In contrast, large and corporate farms have come under

increasing pressure both locally and internationally.
1.4.5 1996 Supreme Court Ban

The first formal claim that the financial success of the shrimp industry
came at the expense of the environment and local farming and fishing
communities was made by S. Jaganathan, Chairman of the Gram Swaraj
Movement (GSM) to the Supreme Court of India. The GSM is a voluntary
organisation “working for the upliftment of the weaker section of society”
(Supreme Court Notification, 1996:168). The GSM sought enforcement of the
Coastal Regulation Zone (CRZ) issued by the Indian Government on February
19, 1991. The CRZ calls for the National Coastal Management Authority to
safeguard coastal areas including marine life and coastal inhabitants. The GSM
writ petition was filed by M.C. Metha a well regarded environmental lawyer in
India and also Chairman of the Indian Council for Enviro-Legal Action.

The court first issued notice on December 12, 1994 declaring that first,
“coastal stretches of seas, bays, estuaries, creéks, rivers and backwaters which are
influenced by tidal action (in the landward side) up to 500 meters from the high
tide line (HTL) and the land between the HTL and low tide line (LTL) are (part
of) the CRZ ” and second, that all Indian States must not permit any industry to
construct “up to 500 meters from the sea water at the maximum high tide.” This
order was subject to an inquiry on whether shrimp farming was indeed adversely
affecting the coastal environment and its inhabitants. Nonetheless, the Supreme
Court in 1995 called for immediate protection of coastal inhabitants whose lives
were allegedly suffering because of brackishwater shrimp aquaculture
development. The court mandated that (1) beach access be given to fishers
through private shrimp farms; (2) conversion of agricultural lands to shrimp

farms be banned; (3) groundwater abstraction for shrimp farming be immediately
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stopped; and (4) each developing shrimp farm must obtain a pollution certificate.
This was the first real attempt by the government to regulate the industry.
However, enforcement was a problem and many shrimp farmers managed to

avoid abiding by the new laws.

The NEERI Report

On March 27, 1995, the court passed an order calling for the National
Environmental Engineering Research Institute (NEERI) based in Nagpur, India
to impartially investigate the impacts of shrimp farming and report back to the
court. Based on the NEERI Report’s conclusions, on December 11, 1996 the
GSM were rewarded by a ruling that called for the “destruction/closure” of all
shrimp farms operating within 500 meters of any brackishwater body by April 1,
1997 (Supreme Court Notification, 1996:62).

In response to the court’s decision, newly formed aquaculture
associations successfully lobbied state and national parliamentarians. They
argued that the NEERI Report was “unscientific” and that the court’s decision
was based on circumstantial evidence. In fact some internationally based NGOs
have suggested that the NEERI Report has become the most controversial
assessment of ecological and social costs of shrimp aquaculture (Mathews,
1997:1). This is a result of the ongoing debate between local NGOs and the
international scientific community regarding the validity of the report’s overall
methodology and conclusions. For example, over twenty international experts

9916 «<¢

publicly condemned the report as “amateurish...and unscientific...,””” “partisan

and misleading...biased,””” and “unprofessional...and based on faulty data.”'®
The cost-benefit analysis in the report includes only the social and environmental
costs of shrimp farming without any mention or inclusion of benefits accrued

from employment and growth of ancillary industries.'” NGOs, on the other hand

18 T.V.R. Pillay, Former Head, Aquaculture Division, FAO

7E.G. Silas, Former Director, CMFRI

18 Rathin Roy, Senior Advisor, UNBOBP, FAO

' Today, it is both nationally and internationally accepted within the scientific community that
the NEERI Report does not appropriately assess the environmental and social impacts of shrimp
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naturally support the report’s findings, however, with slight reservations. They
offer very little comment on the method in which NEERI conducted their
investigafion.

On March 18, 1997 the Indian Parliament passed the 1997 Aquaculture
Act which placed a moratorium on the original Supreme Court order, effectively
saving the industry. Since then, however, the shrimp farming sector has been in
a state of flux. Because of the two-time collapse of the Indian Government in
1997, the Indian Parliament has been unable to take further action on shrimp
aquaculture. In the meantime, the aquaculture industry and NGOs continue the
debate whether shrimp can be cultured in an environmentally and socially
sustainable way. This debate has now gained international importance. Despite
a lack of clear direction, the Supreme Court order and subsequent events have put
shrimp farmers on the defensive. Domestic and international pressure to prove
that shrimp can be farmed sustainably has been placed squarely with the many
aquaculture associations formed to protect the rights of their members. As early
as a few weeks after the landmark judgement, shrimp farmers began to organise
throughout India. This private and collective action, may in fact be the saving

grace of the industry.
1.4.6 Opportunities for Collective Bargaining®

Since the Supreme Court’s decision to put an end to the export-led Indian
shrimp farming sector, a number of important changes have taken place at the
local level that may help ensure a degree of environmental sustainability.
Previous to the ban, shrimp farmers shared little technical information with each
other. Any knowledge transfers that occurred, took place within small extended
family owned farms. Farmers were too busy in their daily culture operation to

discuss production techniques like efficient feed use, appropriate stocking

farming in India. NGOs, however, continue to use the facts and figures presented in the report in
their own crusade against the industry.

% This sub-section is based on a compilation of my notes from group discussion with several
dozen small, medium and large scale farmers culturing shrimp along the Kandaleru river.
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densities and effluent treatment with neighbouring farmers.” As far as most were
concerned, shrimp culture put previously unproductive “wasteland” to productive
use and generated income far greater than any small scale crops traditionally
grown on soils with moderate salinity. Each farmer operated in a perfectly
competitive market with plenty of room in the market (and along brackishwater
bodies) for entry of additional farmers and more competition. However,
unknown to most shrimp farmers was the sensitivity of their lucrative crop to
environmental stress, unpredictable seasonal changes (i.e. periods of heavy
monsoon and cyclones) and to each other’s production methods.

Moreover, since the December 1996 Supreme Court order banning the
industry, large public and private corporate farmers and the multitude of small
scale farmers have rapidly banded together to save the sector and their own
livelihoods. Between mid-December 1996 and March 1997, dozens of Shrimp
Aquaculture Associations (SAAs) have arisen throughout India’s coastal
districts. Each SAA comprises of both big and small shrimp farmers, rich and
poor alike, farming around a specific brackishwater body. District-wide and
state-wide associations have also recently formed where representatives are
selected from among the executive committee members of local associations. By
April 1997 the All India Aquaculture Association had formed.

The Kandaleru Aquafarmers’ Association (KAA) is a local organisation
comprising of over 500 shrimp farmers that formed after the Supreme Court
judgement. The farmers cultivate shrimp along the Kandaleru river, Nellore
district, Andhra Pradesh (see the map presented in Figure 2.0 in Chapter 2).
Each group of ten aquafarmers from a specific village locality select one member
representative to the Association’s board. The board selects an Executive
Committee made up of an Honorary President, President, vice-president,
Secretary, Joint Secretary and Treasurer to take forward local level concerns to
the necessary State and National bodies. In addition to the Executive Committee,
an Action Committee comprising of press, technical, administrative, revenue and

legal sections implement the decisions made by the Board. Decisions taken by

2! This is based on semi-structured group interviews of Kandaleru shrimp farmers held in
February, 1997.
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the Board are made known to the local farmers through their elected member. In
the case of the KAA, there appears a high degree of solidarity.

For example, when the Supreme court order outlawed aquafarms
operating within 500 meters of any brackishwater source, the Board decided that
all farms along the Kandaleru would protest the court’s decision as a unified
body. Even the few dozen aquafarmers unaffected by the apex order (i.e. those
operating beyond the 500 meter mark) did not culture and therefore lost profits
from a potentially lucrative crop. This level of solidarity and collective action

may help promote the long run sustainable growth of the industry.
1.4.7 Benefits of Collective Action

The Supreme Court order has essentially managed to collectivise an
otherwise disorganised, individualistic and solely profit-minded industry. The
motivating factor in the development of regional associations has certainly been
to fight the court order. However, in the long run, these associations could play a
vital role in sustainable development efforts if amendments to the CRZ
regulations are made such that shrimp aquaculture is exempted, albeit with a
degree of modification.

First, corporate and small scale aquafarmers alike are just beginning to
realise that their future growth and developmént depends on a clean environment.
Co-operation could ensure that each farmer has access to greater scientific
knowledge of their own production. This research suggests that there exists an
overall lack of awareness of the necessity of a clean water source for shrimp
culture among Kandalery shrimp farmers. As most shrimp farms in a specific
locality use the same brackishwater source to fill their ponds and discharge their
effluent, the probability of contaminating their downstream neighbour’s intake
water is high. In fact, the viral disease outbreak of 1994 was most likely spread
through common waterways. This general ignorance, however is changing with
the formation of SAAs.

Second, smaller shrimp farmers will benefit from greater co-operation.

With opportunities for small and marginal shrimp farmers to bargain collectively,
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they will be able to reduce their overall input costs by purchasing vital inputs
such as hatchery seed at bulk discounted rates. Currently, corporate farms buy in
excess of two million seed in bulk from hatcheries at a rate of Rs. 0.35 a piece.
Small and marginal farmers pay a higher rate (up to Rs. 0.60 a piece) for a
smaller volume (35,000 to 60,000 pieces). With collective action, groups of
small shrimp farmers could purchase larger quantities at lower prices and
distribute them amongst themselves. The same applies to other inputs such as
feed and with capital costs such as motorised water pumps which could be shared
between several marginal farmers. More importantly, however, are the benefits
extended to the environment. With the ability to purchase hatchery seed at
affordable prices, the stress placed on marine ecology from purchase of wild
caught seed collected by coastal fishers will decline. This will also benefit
coastal fishers. Shrimp fry previously caught and sold for pond stocking shrimp
fry would now be able to grow to maturity in deeper off-shore waters. Local
fishers would benefit from catching larger shrimp which have a higher per unit
value realisation than shrimp fry.

Third, reduction of supplementary feed could ensure that the likelihood of
breaching the carrying capacity of the pond is minimised. This would in turn
minimise the production costs per kilogram of shrimp enabling small and
marginal shrimp farmers to enjoy higher levels of profitability even when
operating below their potential maximum yield. At a lower use of feed input, the
possibility of pond bottom deterioration and water quality improvement may be
achieved. Shrimp farmers would thus be operating at the maximum sustainable
yield. This means that although output levels may decline from 1996 levels, the
longevity of the production system would be extended with minimal output
fluctuations from disease outbreaks (due to higher overall water quality) and thus
less stress placed on the environment. Co-ordination between farmers would
ensure that the latest scientific discoveries of appropriate feed use be shared
quickly in a given region.

Fourth, private individual and corporate farmers would also benefit from
greater co-ordination. Through the SAA, all shrimp farms along a brackishwater

body could be monitored for viral attacks. Once a virus was detected, news
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could spread quickly to other farmers who would have appropriate action plans to
save their crop. As large private and public corporate farms come to understand
their dependency on even small and marginal farmers and other larger farmers for
clean water intake, they will further support each other in disseminating
knowledge of how to protect their common property resource, the brackishwater
body.

Fifth, greater co-ordination between farmers means more opportunity for
appropriate government regulation of the industry. For example, governmental
use of existing informatic resources could ensure that the industry is
appropriately regulated and develops sustainably to ensure that environmental
degradation and disturbance to rural populations is minimised. Data obtained by
space-borne remote sensing satellites coupled with geographic information
system (GIS) can be used to identify environmentally fragile zones surrounding
precious groundwater sources, fertile agricultural lands, and local village
communities. Using these data, decisions could be made on which areas are
suitable and unsuitable for shrimp aquaculture development. This data could be
shared with each regional SAA to map areas of possible conflict between the
industry, the environment and local populations.  Satellite data could thus
supplement ground level analysis and play a powerful role in monitoring and
protecting India’s vast coastal resources and its traditional inhabitants.

The hope is that all members of Shrimp Aquafarm Associations will
begin to share technical knowledge of culture practices, information on disease
prevention through eco- friendly pond and effluent cleaning systems and
scientific knowledge regarding the state of the environmental carrying capacity
throughout the culture period. Although members of the SAAs appear willing to
collaborate towards educating each other regarding sustainable aquafarming
practices, it remains to be seen if this is solely lip service for the purpose of
lifting the ban on shrimp culture. All members seem to agree, however, that
there is plenty of room in the market for healthy growth of the industry.
However, it remains to be seen that the various aquafarmers’ associations will
continue collaboration if allowed to continue culture practices. As the market

becomes saturated, and profit margins fall due to sharp declines in prices perhaps
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each aquafarmer will find it in his own interest to keep innovations to himself,
thus undermining the strides made from collective action. This could be avoided
through appropriate regulation and/or diversification of value added shrimp
products. However, so far, it seems that the Supreme Court order could be seen

as a blessing in disguise for the shrimp culture industry.

1.5 Research Objectives

The lack of research on the social, economic and environmental impacts of
brackishwater shrimp farming in India has become of major national importance as
a result of the Indian Supreme Court’s December 1996 decision to ban the industry
and destroy any farms located less than 500 meters from any brackishwater
source.? In an emergency session in March 1997, the Indian Parliament passed the
1997 Aquaculture Act that placed a moratorium on implementing the court order.
This Act called for the establishment of an Aquaculture Commission to establish
regulatory guidelines for the sustainable development of the shrimp farming sector.

To ensure that the Commission devises an appropriate regulatory
framework to promote sustainable shrimp farming, several questions regarding the
social, environmental and economic impacts of this sector must be answered. This
amounts to exploring answers to key questions raised within three under researched
areas of concern: (1) examining the relationship between shrimp farming and the
impact of changing land use patterns on agricultural labour; (2) evaluating the
productive performance of the shrimp farms themselves with respect to efficiency
and sustainability; and, (3) measuring the socio-economic and environmental
impacts of shrimp farming on local inhabitants. These are difficult tasks since the
necessary data needed to explore these areas of research are deficient.
Additionally, very little is known about this sector because it has developed and
gained local and international attention only within the past five years.

The core objective of this research is therefore, to model and measure the

efficiency of the brackishwater shrimp aquaculture sector and its socio-economic
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and environmental impacts on rural producers in India. This is accomplished
within the context of a microeconomic analysis of the shrimp farming sector’s
growth and development in the Kandaleru region, in particular. The Kandaleru
region is located in Nellore district, Andhra Pradesh and is not dissimilar to the

dozens of shrimp farming regions located throughout India.

1.6 Contributions of this Research

The specific study of shrimp production in the Kandaleru region and its
socio-economic and environmental impacts on coastal producers make several
significant contributions to the empirical field of study. Each contribution is based
primarily on the analysis of one of three primary data sets collected from six
months of fieldwork in India: (i) a general survey of over 500 shrimp farms; (ii) a
detailed data set of production characteristics collected by surveying 82 shrimp
farms; and (iii) a survey of coastal producers inhabiting one of twenty-six villages
located adjacent to major shrimp farming areas. Moreover, the results themselves
provide policy relevant recommendations which may contribute to the existing
debate on the sustainability of shrimp farming. Specifically, the core contributions

arising from this dissertation are a result of the following six areas of research.

1.6.1 The Growth & Development of the Shrimp Farm Industry

Current research on the growth and development of India’s shrimp
farming industry is vague and anecdotal. This is mostly a result of limited survey
data collected on general characteristics of shrimp farms and on ancillary
services. This dissertation fills this void by analysing relevent primary data. The
data analysis identifies relationships between farm size, ownership status,
production technology, factor inputs and shrimp output of Kandaleru shrimp
farms and traces its growth and development between 1993 and 1997. Similarly,
the evolution, growth and development of ancillary services are examined.

Analysis of both together, serves as a comprehensive review of one of the most

2 8. Jaganathan vs. G.O.1. (Kuldip Singh, J), December 11, 1996.
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prolific shrimp farming reg_ions in the most prolific Indian shrimp farming state,

Andhra Pradesh.
1.6.2 Direct & Indirect Employment

There have been few studies and much speculation regarding direct and
indirect rural employment opportunities generated from brackishwater shrimp
farming. Direct employment arises from either owning and operating a shrimp
farm or by working for one. Indirect employment opportunities arise from the
growth of ancillary services such as seed hatcheries, feed mills, ice factories and
processing plants. Employment levels generated directly and indirectly from the
growth and development of the shrimp farming sector and its accompanying

ancillary services are assessed.
1.6.3 The Changing Pattern of Land & Labour Use

There is much debate as to how the growth of shrimp farming in the
Kandaleru region has affected the pattern of land use and consequently the
structure of the rural labour market. Government land previously classified as
barren and unproductive is now supporting shrimp culture. Simultaneously,
agricultural land is allegedly indiscriminately converted to shrimp farms as
traditional agricultural farmers realise the potential for greater profits by farming
shrimp. Moreover, there is growing concern by locél and international NGOs
over more frequently reported incidents of ground water salinity, agricultural
land salinity and other environmental externalities. These are believed to be
caused by shrimp farm development. In addition, the impact of both agricultural
and non-agricultural land conversion on the local labour market is of concern.
Overall, there are many questions, but few answers with respect to shrimp
farming and the impact of changing land use patterns on agricultural labour.
Therefore, this research explores the hypothesis that traditional agriculture and

agricultural labour have been displaced since the advent of shrimp farming.
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1.6.4 Modelling & Measuring Shrimp Farm Efficiency

Very little is known about the economic performance of the shrimp
aquaculture sector except that it is extremely volatile with significant profit made
during a good culture cycle and financial losses and even bankruptcy as a result of
crop failure from disease. This volatility translates to economic instability in the
rural economy which has direct and indirect consequences for the shrimp farms
themselves, ancillary services, and for the rural labour market. There are additional
impacts as a result of price fluctuations in the international marketplace that can
affect the overall rural economy since shrimp production is primarily an export-led
sector. There has been a lack of adequate research on these topics as a result of
insufficient microeconomic data. This is due to a combination of factors that
include investing the necessary time and resources to carry out a rural based survey
in a disorganised sector and the unwillingness of producers to share sensitive
production data. In addition, shrimp farming has been met with local opposition
which has made shrimp farmers protective of their trade and data collection efforts
even more difficult.”

Because of growing social activism against shrimp production in rural areas
of India, shrimp farmers have become wary of outside interest in their culture
activities. This has made it exceedingly difficult for researchers to gain access to
production statistics as well as descriptive data on the size of farms and the
managerial characteristics involved in operating that farm. Therefore, very few
comprehensive production data sets exist for shrimp farming. The data that do
exist, however, are collected from government managed experimental stations and
not from private shrimp farmers themselves. Only a few studies have analysed
solid production data collected from the field. These studies, however, follow a
handful of farms through several culture cycles and are therefore unrepresentative
of a specific region. The advantages accrued as a result of analysing shrimp farm

production is two-fold: to model, measure and explain technical and scale

# Several medium and large scale shrimp farmers have put barbed wire around their farms to
protect their crops from possible sabotage from local opposition groups.
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inefficiencies among sample shrimp farms; and, to answer important questions

regarding the economic behaviour of shrimp farms.

1.6.5 Identifying Environmental & Socio-economic impacts

No rigorous economic analysis exists on the impacts of shrimp farming on
indigenous populations.* A number of qualitative accounts based on informal
interviews of villagers have been circulating. Qualitative studies provide good
descriptive accounts of the ways in which rural populations have benefited and/or
suffered as a result of shrimp farming. A majority of these published reports,
however provide nothing more than anecdotal evidence at best to substantiate their
claims.”’ This is often a result of unstructured, unsystematic and overall haphazard
data gathering efforts.?

The value-added of a comprehensive survey of rural populations inhabiting
villages adjacent to shrimp farms is therefore three-fold: (i) to consistently and
rigorously identify the negative social impacts of shrimp aquaculture development
(i.e. caused by both environmental and non-environmental impacts of shrimp
farming) on rural populations; (ii) to rank these concemns; (iii) to measure the

severity of socio-economic problems the region faces as a result of shrimp farming.

1.6.6 Assessing the Determinants of Social Impacts

The final contribution of this research is an attempt to assess the
determinants of social impacts on twenty-six villages surveyed in the Kandaleru
region. Specifically, three questions are explored employing Probit and Ordered
Probit models: (i) What are the determinants of social impacts faced by coastal

and inland communities as a result of shrimp farming?; (i) What farm and

24 This conclusion is reached through a comprehensive review of the literature presented throughout
this research. Moreover, the same conclusion is substantiated by comprehensive reviews of
literature on shrimp farming and its impacts conducted by the World Wildlife Fund (see Clay,
1997), the United Nations Research Institute for Social Development (see Barraclough & Finger-
Stich, 1997) and the World Bank (see Hempel & Winther, 1997).

5 Some examples include Bundell & Maybin (1996), Justice et al. (1996), PREPARE (1996).

% The most well known example in the Indian context is the NEERI (1996) report discussed
earlier in this chapter.
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village characteristics, if any, explain why some villages are more or less likely
to suffer from the negative consequences of a given social impact?; (iii) What
impact does a small change in a significant village or farm characteristic have on
the probability that the region suffers from a particular socio-economic or
environmental problem? This empirical investigation is the first of its kind in

assessing shrimp farming’s impacts on coastal inhabitants.
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Chapter 2
Survey Methodology & Data Collection

2.0 Introduction

Six months of fieldwork in the Kandaleru region of coastal Andhra
Pradesh, India took place between November 1996 and April 1997. Sample
survey methods were used as the primary survey instrument due to its economy,
adaptability and overall accuracy (Casley and Lury, 1981:48). The basic survey
instrument and technique were adjusted to fit the local socio-economic and
demographic conditions. Overall, the techniques used to collect micro level data
required refining over several months before arrival in India and rapid alterations
to the basic survey structure when in the field.

This chapter presents a detailed account of the methodology devised to
collect (i) basic information on over 500 shrimp farms operating along the
Kandaleru river needed to survey basic characteristics of the sector in this region;
(ii) detailed production data needed to model and measure shrimp farm
efficiency; and, (iii) community data used to assess the environmental and socio-
economic impacts of shrimp farming on coastal inhabitants in south-eastern
India. A detailed description of the fieldwork location is presented is section 2.1.
An account of the historical and current events that helped facilitate the data
collection effort is discussed in section 2.2. Section 2.3 discusses the
methodology to construct and implement the 518 shrimp farm survey. Section
2.4 discusses the methods employed to survey inhabitants of twenty-six villages
located adjacent to Kandaleru shrimp farms. Section 2.5 presents the
methodology used to obtain detailed production data for a sample of 82 |
Kandaleru shrimp farms. Finally, some concluding remarks are offered in

Section 2.6.
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2.1 Description of Fieldwork Location

Nellore district is the southern most coastal district in Andhra Pradesh, a
southeastern Indian state (see Figure 2.0). The southern most coastal state in
India, Tamil Nadu is located directly to the south of Andhra Pradesh. Karnataka
and Maharashtra are to its West, and Madhya Pradesh and Orissa are Andhra
Pradesh’s northern neighbors. Nellore district is bounded by a 163 kilometer
eastern coastline along the Bay of Bengal. It is sub-divided into twenty mandals,
or administrative regions of which fourteen support brackishwater shrimp
aquaculture (BFDA, 1996). Five major brackish rivers, namely, Pennar,
Swarnamukhi, Pyderu, Chippaleru, Kalangi and Kandaleru flow through this
district and into the Bay of Bengal. The Buckingham Canal, a British made canal
used to transport goods through the state runs parallel to the coastline and
traverses the district. As a result of good brackishwater sources, the region has
witnessed the rapid development of the shrimp aquaculture sector.

The Kandaleru river' and surrounding region was chosen as the study site
for this research for primarily four reasons. First, the Kandaleru river is unique
in that it does not play host to any large scale industry other than to shrimp
farming. Shrimp farms occupy both northern and southern banks of the river’s
fifty kilometer stretch upstream from the Bay of Bengal. The only competing
large scale agricultural commodity produced in the region is paddy. Crops such
as bananas, ragi, salt and casuarian are cultivated at a much smaller scale.
Although it is not uncommon that agricultural run-off containing pesticides and
herbicides can pollute adjacent rivers, paddy cultivation does not have a history
of polluting the Kandaleru (Rao, 1995:2). The Kandaleru river is therefore a
model brackishwater body from which insights can be made regarding the
impacts of brackishwater shrimp aquaculture on the environment and on local
populations inhabiting its banks (CIBA, 1997; Rao, 1995:3).

Second, a variety of good quality secondary data exist for this region

because of the river’s close proximity to the district capital, Nellore. Nellore city

! Throughout this research the Kandaleru river is also referred to as the Kandaleru creek or
Kandaleru basin.
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is the district’s administrative center and hosts all the major government offices
that oversee shrimp farming. These include the Brackishwater Fish Farmers’
Development Authority (BFDA), Inland Fisheries Inspection Office (IFIO),
Pollution Control Board (PCB), Central Planning Office (CPO), Land Records
Office (LRO), and District Collector’s Office (DCO). Each one of these offices
was visited. Moreover, publicly available secondary data were collected from
them. Approval to conduct field research in Nellore district was granted by the
BFDA since the Kandleru region fell under its authority. Moreover, Nellore city
also hosts many of the ancillary services that support shrimp farming activities.
These include ice factories, seed hatcheries, feed mills and peeling and
processing plants. Several were visited and managers were interviewed
informally. |

Third, because of the Kandaleru region’s local fishing port at
Krishnapattanam and close proximity to a major rail link to Madras® (Gudur &
Nellore), shrimp are easily transported for export. Therefore, shrimp farming in
the region has boomed in a relatively short period of time.

Finally, much of the literature and activism denouncing the shrimp
aquaculture industry focuses on villages and farms located in Andhra Pradesh
and Nellore district in particular. Moreover, several documents considered by the
Indian Supreme Court cite the district by name and several of the official and
unofficial reports used against the shrimp industry are based on studies

conducted in the Kandaleru region.’

2 The offical name of Madras was recently changed to Chennai.

* These studies are produced by a range of Non-Governmental Organizations (NGOs) and
government offices. They range from collections of field notes based on personal observation to
analysis of survey data. Brief reviews of these studies are presented in Chapter One.
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Figure 2.0
Map of India, Andhra Pradesh & Nellore District
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2.2 Background to Fieldwork

The empirical field investigation of shrimp farms and the assessment of
shrimp farms’ impact on rural communities took place between early November
1996 and April 1997. The first month proved difficult as a result of the rapidly
changing political climate. Initially, I intended to first survey Kandaleru shrimp
farms to obtain data on general farm characteristics and more detailed production
data. Farmers, however, were uncooperative in early November, as it was the
harvest period and the busiest time of the year. Due to their unwillingness to
cooperate, I decided to concentrate on conducting village impact surveys. After
conducting a pilot survey in one of the Kandaleru villages, the political climate
changed again, enabling me to turn back to surveying shrimp farms. This time,
however, I had a substantial degree of support from farmers. The Supreme Court
had essentially banned the sector in mid-December, 1996. The chronology of
events summarized above is now discussed in greater detail.

Initial attempts to gain access to primary information regarding shrimp
farm production failed. Several corporate shrimp farm administrative offices
located in Nellore city were visited over two weeks. Most of the managers in
charge of record keeping refused outright to discuss details of their farm
production characteristics. November 1996 was the shrimp harvest period.*
Most shrimp farmers were actively engaged in harvesting their shrimp crop and
often too busy to answer survey questions regarding their culture methods. In
fact, most of the corporate farm managers and larger scale shrimp farmers were
suspicious of the interest shown in their production methods. This was a
consequence of the national and international attention that both local and foreign
environmental and social activists had raised in their attempt to ban the industry.’

Larger shrimp farmers were very aware that several international NGOs

with local representation through sister organisations in India were claiming that

4 Although I realised before arriving in India that this could pose a problem, I was obliged to
begin my field research at this time due to stipulations set by my funding source.

5 There were several NGOs actively campaigning against the shrimp farming sector in Andhra
Pradesh and Tamil Nadu, India at that time. More well known NGOs include the Gram Swaraj
Movement under the leadership of S, Jaganathan, the Campaign Against the Shrimp Industry
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the brackishwater shrimp aquaculture sector was disturbing the balance of the
coastal ecosystem through blatant disregard to the environment. Secondly,
activists argued that the sector was displacing local inhabitants from their
traditional occupations and in some cases displacing local peoples from their
ancestral homes.  In addition, activist groups had organized non-violent
demonstrations against the sector. These demonstrations were held frequently at
the local, state and national level. Shrimp farmers were additionally concerned
about a 1994 petition calling for an outright ban on vthe shrimp farm industry. In
November 1996 this matter was under consideration before the Indian Supreme
Court.

During the first month of fieldwork in the shrimp-farming belt of
southeastern India, it became clear that a different approach was needed. The
period between crop cycles (December to February) seemed more likely to yield
better results.® The focus, therefore, shifted away from eliciting farm level data
and more toward conducting village impact surveys. The rest of November was
spent piloting the village impact survey prepared in collaboration with the
Central Institute for Brackishwater Aquaculture to assess the impact of shrimp
farming on local inhabitants living adjacent to the Kandaleru shrimp farms.’

As the 1996-1997 Rajiv Gandhi Foundation (RGF) Scholar, I was well
received by many of Nellore city’s government offices. A letter of introduction
from RGF proved very useful. The Chief Executive Officer of Nellore’s BFDA
officially sanctioned two Fisheries Development Officers to assist me during the
duration of my investigation.® Each of the two Fisheries Development Officers
had at least eight years of experience in the BFDA and four years of experience

in the Kandaleru region. Their primary responsibility over the four years was to

(CASI), Land for the Tillers Freedom (LAFTI), The Association of the Rural Poor (ARP),
PREPARE and the Churches Auxiliary for Social Action (CASA).

%I believed that as a result of their successful harvests and the interim idle phase, shrimp farmers
might be willing to speak more freely and at longer intervals.

7 The Central Institute for Brackishwater Aquaculture (CIBA) is the government agency in
charge of promoting sustainable shrimp and fish aquaculture in India. CIBA, with its
headquarters in Madras (Chennai) has several experimental stations around the country staffed
with fisheries biologists and other fishery experts, scientists and fisheries economists. The pilot
survey questionnaire was prepared at the London School of Economics and based on issues
raised by secondary sources. The pilot study was modified after discussions with shrimp farm
experts at CIBA to include local level concerns.

8 BFDA Chief Executive Order (November, 1997).
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oversee shrimp farming in the region. A part of their responsibilities was also to
monitor the concerns of village communities located in the shrimp-farming belt
of the Kandaleru region. Both officers were fluent in the regional dialect and in
English. Moreover, one officer had specialized knowledge over the sea-based
villages located adjacent to sea-based shrimp farms, while the other officer was
responsible for villages located adjacent to the Kandaleru creek. Both officers
proved invaluable in helping to administer village surveys that were prepared to
address the impacts of shrimp farming on local inhabitants’ well-being.

In early December, a pilot survey of one of the Kandaleru creek-based
villages was conducted. However, the landmark decision by the Indian Supreme
Court soon after, forced me to shift my focus from the villages back to the shrimp
farms. This proved to be the turning point in my data collection activities.

Detailed accounts of the survey methods are discussed next.

2.3  Shrimp Farm Survey Methodology

2.3.1 Preparing & Administering the Survey

In mid-December 1996 the Indian Supreme Court effectively imposed a
national ban on all shrimp aquaculture production units. The order was effective
immediately. As that season’s bumper harvest generated significant profits for all-
those involved in both production and in the supporting ancillary services, and
enabled many farms to enjoy a healthy profit after several crop failures, this
judgment was devastating.

Acting as an unofficial advisor to a group of local corpofate shrimp
farmers operating along the Kandaleru river, I participated in guiding the launch
of the first Kandaleru Aqua Farmers’ Association (KAA).” In doing so, I

® At this stage, corporate shrimp farmers no longer viewed me as a threat, but as a possible ally in
their attempt to organize. This was a result of my connections to the Rajiv Gandhi Foundation
which I believed they confused with the Rajiv Gandhi Foundation for Aquaculture located in
Tamil Nadu. I also managed to gain the confidence of the local Rotary Club President who also
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stepped out of what could be seen as objective neutrality (Wolcott, 1995: 165-
166). However, Kincheloe and McLaren, (1994:140) suggest “whereas
traditional researchers cling to the guard rail of neutrality, critical researchers
frequently announce their partisanship in the struggle for a better world.”® My
informal participation in the KAA does raise the question of data reliability.
However, as discussed below, the method .of data collection employed puts
possible data bias into context.

The idea of the KAA was to collectivize the farmers culturing shrimp
along the Kandaleru and form an Association with an elected board that could
lobby against the Supreme Court’s decision. The first step was to announce the
establishment of the KAA and solicit members. Over a period of a few weeks 1
accompanied a small group of corporate sector managers and large scale farmers
and visited several shrimp farming localities along the Kandaleru. The group
explained the meaning of the Supreme Court judgment and the reasons for
initiating the KAA. Farmers were asked to form into groups of ten to fifteen and
elect a representative from that group who could attend KAA meetings and
communicate information back to the group.!' Approximately 42 representatives
were elected to represent approximately 530 shrimp farmers.

Through each elected representative, my questionnaire, which also served
as their official KAA “Membership Enrollment/Information Form” (EIF) was
sent to all known shrimp farmers via the group leader (see section 2.3.3)'2. Each
farmer was expected to return the questionnaire with a joining fee of Rs. 100 to

gain membership to the Association.” A registration number between 1 and 530

had several dozen hectares of shrimp ponds and therefore some clout amongst the shrimp
farming community.

10 Although I don’t claim to be aligning myself with the shrimp farmers to somehow better the
world, I did see an opportunity to gain substantive knowledge and data through my alliance.

Y Only two farmers were selected to represent over 150 marginal scheduled castes and scheduler
tribes (SC-ST) farmers operating on land transferred to them by the government for the purpose
of shrimp farming.

2 This method introduces the risk of selection bias. However, the response rate of over 98
‘percent suggests that the group leader did take responsibility to ensure each of his constituents
filled out the questionnaire.

13 Marginal farmers who operated on land less than one hectare were exempt from the joining
fee. Owner-operators on farms of a size greater than one hectare were thought to be able to pay
the nominal joining fee. Our discussions with small farmers suggest that the joining fee was not
a deterrent from joining the KAA. Farmers with multiple farms were asked to register each
farm. It is possible that the estimation of 530 Kandaleru shrimp farms is an underestimate,
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identifying each shrimp farm was placed on each EIF." This number served a
dual purpose: first, as a registration number and second, as a way of
systematically counting the number of farms and keeping track of which farmers
under each elected KAA official’s jurisdiction did not respond. Later I benefited
from the fact that the KAA registration number also enabled me to follow up on
the survey responses of individual farmers in a systematic way. This was most
useful in my effort to collect production data from 82 sample KAA farms located
adjacent to Tikkavaram and Bestapalem villages.

By mid-February 1997 the KAA had received almost 90 percent of the
EIFs and by the middle of March, 98 percent had been received. Cross sectional
data on basic farm characteristics are therefore collected for 518 shrimp farmers

culturing along the Kandaleru creek, Nellore district, Andhra Pradesh.

2.3.2 Quick response

The motivation for owner-operators of marginal, small and medium size
farms and managers of corporate sector shrimp farms to join the KAA and
quickly return the questionnaire was two-fold. First, shrimp farmers along the
Kandaleru were forced to stop producing shrimp due to the mid-December 1996
Indian Supreme Court judgment. However, the court also ruled that all shrimp
farms operating within 500 meters of the high tide line would be demolished by
the end of March 1997. Approximately 98 percent of all shrimp farms in this
region fall within this exclusion zone called the Coastal Regulation Zone, or CRZ
(BFDA, 1997). Second, both small and large size shrimp farmers had little hope
to save their livelihood without some form of collective action. They saw the
initiation of the KAA as one positive step towards collective bargaining with the

government."”

however. Any conclusions drawn from this research naturally corresponds to KAA shrimp
farmers. It can be generalized to brackishwater shrimp farmers in general as a result of the
relatively uniform modes of culture within India’s coastal shrimp farming states.

" According to the KAA Board of Directors, there are no more than 530 shrimp farms located
along the Kandaleru. This, however, may be a slight underestimate of the true number of
farmers.
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2.3.3 EIF Questionnaire

The final list of questions appearing on the EIF questionnaire was
determined through semi-structured discussions with a subgroup of shrimp
farmers in mid-December 1996." From these discussions, I discovered that
shrimp farmers were not prepared to formally share certain production data and
specific characteristics of farming methods via a formal questionnaire." These
data were considered sensitive and private. With all farms identified by a
specific KAA registration number, managers and owner-operators of each one
could be followed up by the survey team for more specific and sensitive data
collection. Overall, the general KAA survey response rate was an outstanding 98
percent. Thus with little possibility of selectivity bias, the conclusions drawn
from the data can be said to accurately reﬂeét the characteristics of the shrimp
farming sector in the Kandaleru region.

For the purpose of the EIF questionnaire, shrimp farmers occupying land
on either the northern or southern bank of the Kandaleru were invited to join the
KAA and to be included in the survey. Sea-based farms near but not adjacent to
the Kandaleru were excluded from the KAA and therefore also from the survey.'®
However, 1996 and 1994 sea-based shrimp farm data were collected from the
office of the regional Brackishwater Fish Farming Development Authority
(BFDA) located in Nellore city. Similarly, general survey data on 1994
Kandaleru shrimp farm characteristics were obtained from the same government
agency. These data allow for some comparison between two time periods, the

1993-1994 and 1996-1997 seasons.

'3 This issue was discussed in Chapter One.

' The original survey was prepared by myself at the London School of Economics. This was
altered in the field to take into account local conditions. Several informal group discussions
between myself and shrimp farmers took place at the guest house where I was based. The guest
house was located in Gudur, the unofficial administrative center for the Kandaleru river. As a
result of its close proximity to one cluster of shrimp farms (less than three kilometers), several
small and marginal farmers also participated in the group discussions.

17 Farmers were unwilling to disclose certain information regarding production technology as a
result of Indian Supreme Court Interim Order W.P.No0.561/94 dated 9-5-95 which asked the State
Government to place restrictions on shrimp farm units using specific culture technology. The
EIF questionnaire, therefore asks for only basic (i.e. unthreatening) information on each farm.

!* Sea-based farms are those shrimp farms adjacent to the Bay of Bengal. These farms use the
Bay of Bengal for both water intake and effluent discharge.
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The EIF, written in English and in the local .language asks each
responding shrimp farmer to answer several questions characterizing their
farms."” The EIF asks each farmer for the name and address of the owner-
operator and the location of the farm (i.e. nearest village). It asks for exact figures
for each farms’ total land holding, total water spread area, total number of shrimp
ponds, average yield per hectare during the bumper harvest of 1996 and during
the disease year harvest of 1994 (or average yield per pond if the per hectare
figure was unknown), land ownership status (leased, owned or government
transfer), and location (i.e. name of the nearest village and approximate distance
in kilometers from the farm). Illiterate shrimp farmers were assisted with the EIF

by one of the elected KAA representatives.”
2.3.4 Bias

There are two types of bias that may be some cause for concern. The first
type concerns the survey structure, sampling method adopted, and overall sample
size. The second type arises from non-response and fictitious or exaggerated
responses. Both forms of bias can easily lead to inappropriate conclusions as a
result of bad data. While bias undoubtedly exist to some degree in the data, the
question remains as to whether it is of significance.

The EIF survey asks for only general information on characteristics of
farms operating along the Kandaleru river. As a result, there were no non-
responses to questions. In several hundred cases, farm sizes and the area water
spread were given in acres. These figures were simply converted to hectares.'

When the area unit was left off the size figure, it was not difficult to figure out

1 An example of the EIF is presented in Appendix 2A.

® Each group of approximately ten shrimp farmers in each shrimp farming region along the
Kandaleru elected one representative to the KAA Board. This representative in all cases was
literate and served as the liaison between local farmers and the KAA. In each case, the
representative elected was male, despite the fact that some farms are registered under women’s
names. I am unable to determine whether the female owner is actually the owner-operator, or
that her name appears on the ownership record so that one household can obtain additional
subsidies by registering a two pond farm as two different farms. It is clear that several dozens of
illiterate small and marginal farmers participated in the KAA survey because of their ink thumb
prints placed in lieu of a signature.

2! Land area is measured in hectares throughout this dissertation.
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the appropriate unit area measure based on other information supplied in the
survey. Less than 2 percent of the responses proved difficult in this regard.
Nonetheless, each of the 518 responses was eventually successfully decoded with
the appropriate units attached to numerical answers.

It is possible that the reported 1994 and 1996 average yields per hectare
may be under or over stated and therefore biased. However, this does not seem
to be widespread. Basic statistical cross tabulations reveal that only three farms
report what look like outliers when comparing per hectare output and farm size.
In all three cases, the farms reported extremely low output values. This may be a
result of some form of crop disease that destroyed a large part of the crop.
Alternatively, it may be the result of inadvertently attaching the incorrect units to
the output response (i.e. kilograms as opposed to metric tonnes). Nonetheless,
due to the large sample size of 518 farms, any bias is minimized as a result of
aggregation. In addition, average yields per hectare classified by farm size are
found to be consistent with the results of a more detailed survey of 82 shrimp
farms.

Overall, in my view, there appears to be very little motivation for farmers
to over or under estimate responses to any question in the KAA survey. The
gravity of the Supreme Court order and local transparency of information seemed

to maintain a degree of formality over farmers’ responses to the EIF.?

2 There is a high degree of transparency as a result of the way in which EIFs were returned to the
KAA. Each farmer filled out the EIF and gave it to the elected group leader for submission to the
KAA. Each local farmer most likely realized that the elected group leader would be aware if
there were any gross misrepresentations in their responses. It is possible that the entire group
misrepresented their responses. However, this seems implausible as there does not appear to be
anything to gain from this practice.
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2.4 A Survey of 26 Villages

In addition to the 518 shrimp farms surveyed, inhabitants of local villages
located adjacent to these farms were also surveyed. There are approximately
thirty-eight well known villages and several dozen smaller hamlets® located
adjacent to the major shrimp farming areas in fifteen coastal mandals in Nellore
district, according to BFDA records. Some of these villages are coastal and
located along the district’s 164 kilometer stretch of beach, while others are inland
and located adjacent to one of the district’s five rivers.

Whereas the first challenge of this research (already discussed) was to
collect data to characterize the Kandaleru shrimp farming sector, the second was
to assess the impacts of shrimp farming on rural inhabitants. To address this
important issue, villages located adjacent to shrimp farms were identified and
then surveyed. Primary data collected via the KAA EIF survey enabled
identification of fourteen creek-based villages located adjacent to Kandaleru river
shrimp farms. Secondary data collected from BFDA enabled identification of
sixteen sea-based villages located adjacent to sea-based shrimp farms. In total,
only twenty-six of the thirty identified villages were surveyed.?* This section
presents the survey methodology used to assess the impacts of shrimp farming on

these twenty-six villages.

2.4.1 The Survey Instrument

The survey of rural inhabitants used in this research is a hybrid of the
community questionnaire methodology based on the Living Standard
Measurement Study (LSMS) surveys of the World Bank and Rapid Rural
Appraisal (RRA). The main objective of LSMS surveys is to collect data that
can be used to assess household welfare, understand household behaviour, and to
evaluate the effect of various government policies on the living conditions of the

population (Grosh & Glewwe, 1995:3). The community questionnaire elicits

B A hamlet is a small sub-division of a larger village. The hamlet is usually located very close to
its associated village.
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information regarding village infrastructure from community leaders and via

group discussion. Specifically, it seeks to collect

information on local conditions that are common to all households in the
area. This format is typically used only in rural areas since local
communities are easier to define than urban areas. The information
covered by the questionnaire usually includes the...quality of
health,...sources of fuel and water,...and agricultural conditions and
practices (Grosh & Glewwe, 1995:6).%

RRA is described as an “iterative and exploratory team approach...that
begins and moves rapidly beyond preliminary observations and semi-structured
interviews with key informants” (Wolcott, 1995:109). Preliminary data help
guide the construction of appropriate survey or questionnaire instruments which
are employed to collect data in a limited amount of time. Bernard (1994:151)
suggests that three months is the minimum time needed “to achieve reasonable

”

intellectualized competence in another culture.” While less than a week was

spent in any given village surveyed, the survey team had at least five years of

»%  The survey of rural communities

experience in these rural communities.
therefore employs methods of rapid appraisal, keeping questions short and
focused around a few big issues (Spradley, 1979; Otto and Johnson, 1993:62).

The specific details of this survey method are discussed in greater depth next.

2.4.2 Identifying Villages Located Adjacent to Creek-based Farms

Villages adjacent to shrimp farms are identified by a mapping or
clustering technique.’ Moreover, a particular village can be classified as
belonging to a particular group or cluster of shrimp farms. The EIF asks
respondents to report the name of the nearest village to their farm and the

approximate distance in kilometers. Farms are therefore clustered according to

2 Only 24 of the 30 identified villages were surveyed due to a lack of time and resources.

% This is not to be confused with the LSMS Household Questionnaire which is a detailed survey
of individual households in a given rural village.

% While I spent only six months in the rural Kundaleru region, the Fisheries Development
Officers assigned to help me conduct my survey had several years of experience with many of
the two dozen villages surveyed as part of this research.
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this response.® In total, fourteen villages located adjacent to creek-based farms
are identified. Thus, fourteen shrimp farming clusters are constructed.
Furthermore, each shrimp farm cluster is mapped by its distance from the
Bay of Bengal.” Since the EIF asked each farm to identify the nearest village, it
is likely that the village itself is roughly at the center of the shrimp farm cluster.
We can therefore map each shrimp farm cluster by its “x” distance to the village
and “y” distance to the sea. Table 2.0 presents the names of the villages identified
by shrimp farmers, the average distance between each cluster and associated
village, approximate distance from the Bay of Bengal, and whether the cluster

and village falls on the northern or southern bank of the Kandaleru river. Figure

2.1 illustrates the approximate location of each village.®

7 This method of clustering farms by location follows Indian agriculture studies such as those
found in Goel and Haque (1990).

28 For example, farms self-reported as situated closest to Lingavaram village are referred to as the
Ligawaram shrimp farm cluster.

¥ The distance between each shrimp farm cluster and the Bay of Bengal was determined by
boating up the entire length of the Kandaleru river and marking the distance traveled from the
river mouth to the village (in kilometers). In most cases, even with the village located up to two
kilometers inland, we were able to identify each villages’ beached boats. We used the boat
landing area as a proxy for the center of the shrimp farm cluster.

% The location of each village necessarily identifies the approximate location of each shrimp
farming cluster.
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Table 2.0
Location of 1997 Creek-based Shrimp Farms Along the Kandaleru

VILLAGES AVERAGE REPORTED APPROXIMATE LOCATION
IDENTIFIED BY N* | DISTANCE OF CLUSTER | DISTANCE OF CLUSTER
SHRIMP FARMS TO THE NEAREST FROM THE BAY OF
‘ | VILLAGE (KM): “X” BENGAL (KM): “Y”
1. Krishnapatanam 76 1.00 1 northern bank
2.Gummaladibba 3 1.00 2 southern bank
3.Epuru 4 1.00 10 southern bank
4.Venkatreddypalem | 38 0.75 12 northern bank
5.Tirumalampalem 16 0.75 14 northern bank
6.Puddiparti 85 0.50 16 southern bank
7.Lingavaram 7 0.50 18 southern bank
8.Momidi 4 1.50 20 northern bank
9.Bestapalem 63 1.50 28 southern bank
10.Yeruru 20 1.50 32 southern bank
11.Palicherpalem 12 1.50 34 southern bank
12.Tikkavaram 7'2 1.20 42 southern bank
13 Kuttupattanam 9 1.20 44 southern bank
14.Tippaguntapalem 69 0.70 48 southern bank

source: Patil & KAA Database, 1997; N' is the approximate number of shrimp farms in each

cluster.

2.4.3 Identifying Villages Adjacent to Sea-based Farms

Each sea-based shrimp farm was also mapped to the closest village to it.”

In most cases, sea-based shrimp farms cover a much larger land and water spread
area than the Kandaleru creek-based shrimp farms.”> Sea-based farms are
therefore adjacent to multiple villages as reflected in Table 2.1 below. The BFDA
survey does not ask each farmer to specifically indicate which village is closest
to it. Instead, the BFDA data sheets identify sea-based shrimp farms and list the
names of villages adjacent to each farm. Sixteen villages located adjacent to sea-

based farms are situated between the Buckingham Canal and the Bay of Bengal.

3! Sea-based farms are mapped using survey data collected by the BFDA.

32 The average size of KAA farms is approximately 4.17 hectares (Patil & KAA Database, 1997a)
as compared with the average size of sea-based farms which is 22.38 hectares (Patil & BFDA
Database, 1997).
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Figure 2.1

Villages Surveyed Along the Kandaleru River

note: number on map corresponds to the village with the same number as in

Table 2.0. The map is not to scale; shaded areas represent water; Villages
numbered 3,4,10 and 11 were not surveyed.

Table 2.1
Location of 1997 Sea-based Shrimp Farms Along the Bay of Bengal
VILLAGES AVERAGE REPORTED APPROXIMATE TOTAL AREA
ADJACENT TO N* DISTANCE OF DISTANCE OF COVERED BY
BFDA SURVEYED CLUSTER TO THE CLUSTER FROM THE FARMS (HA)
SHRIMP FARMS NEAREST VILLAGE BAY OF BENGAL
(KM): “X” (KM): “Y”
Venkateshwara-
pattapalem
Venkannapalem 1 .5 .6 200
Kothapalem
Korathur
Ramachandrapuram
Biscondapalem 7 75 75 524
Edurupattapalem 28 2 1 200
Pattapalem 1
Thattachettupalem 38 1 1 518
Chennarayanapalem
Gavallapalem
Mahalaxmipuram 17 1 2 388
Pattapalem 2
Andalamapalem
Thupillipalem 1 1 2 47
Vadamedu

source: BFDA Database, 1996; N" is the number of shrimp farms in each cluster

The results of the coordinate x-y system of mapping shrimp farms to

villages is a key component to the investigation of socio-economic and

environmental impacts of shrimp farming on rural inhabitants. Clustering shrimp
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farms by identifying adjacent villages serves two purposes. First, it is now
possible to survey those inhabitants living in villages adjacent to shrimp farm
clusters. Second, from the results of villagé surveys and data on shrimp farm
cluster characteristics, it is possible to identify which characteristics of shrimp
farm clusters are statistically significant in explaining village survey responses
regarding the farms’ impact on their general livelihoods. The next section
discusses the methodology employed to survey the villages corresponding to

each creek-based and sea-based shrimp farming cluster.

2.4.4 [Identifying Environmental & Social Impacts: Methodological
Approach

A pre-tested questionnaire was used to identify and rank the major
negative impacts of brackishwater shrimp aquaculture on the welfare of local
populations inhabiting villages located adjacent to creek-based and sea-based
shrimp farming clusters. Several questions adopted for the questionnaire were
raised recently by NGOs and other concerned official bodies in Indian and
international forums. Their overarching concerns stem from alleged negative
impacts of the rapidly expanding brackishwater shrimp aquaculture sector on
rural communities. The choice of villages surveyed arise from the EIF
questionnaire responses which identify 14 creek-based villages and BFDA data
that identify 16 sea-based villages located adjacent to major shrimp farming

clusters.
The Pilot Survey

The village survey was piloted in December 1996 in Lingavaram village,
one of the villages located adjacent to a shrimp farm cluster identified in the EIF
questionnaire. The purpose of piloting the survey was three-fold: (1) to discover
whether the survey methodology was appropriate given the characteristics of
villages in this region; (2) to determine whether questions and answers were
easily understood since a translator was needed; (3) to test whether group impact

ranking was possible. The lessons learned from the pilot survey led to some
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modifications in the original methodology.  First, group interviews were
preferred to individual household interviews particularly because our presence in
the village led to a large gathering at any given household. Second, interviews
were open to both the male and female adults (who were in most cases the heads
of the household). Third, additional questions were asked to elicit responses
regarding the overall feeling toward the mid-December 1996 Supreme Court

order.

Villages Surveyed

In total, twenty-six villages were surveyed. Sixteen of the total surveyed
villages, or 62% were sea-based and located less than two kilometers from the
Bay of Bengal. The remaining ten villages, or 38% of the surveyed villages were
creek-based and located adjacent to Kandaleru Creek.”

Each of the twenty-six villages surveyed were chosen based on their
proximity to previously identified shrimp farming clusters as discussed earlier.
The sixteen sea-based villages were chosen after examining secondary data
obtained from the Nellore BFDA which identifies the location of shrimp farming
clusters. These villages were chosen due to their close proximity to at least one
corporate shrimp farm. BFDA data reveals that corporate shrimp farms along the
Bay of Bengal occupy the greatest land area adjacent to local villages. Thus, a
sample of villages adjacent to large and corporate shrimp farms were identified
and surveyed. The ten creek-based villages were selected from a total of fourteen
possible villages adjacent to eleven major shrimp farming clusters. Each shrimp
farming cluster was identified through the EIF survey. Table 2.2 provides
descriptive characteristics of the surveyed villages near creek-based and sea-

based farms.

3 There are two different types of shrimp farms operating in the Kandaleru region, sea-based
and creek-based. Sea-based farms pump intake water from the Bay of Bengal and discharge
effluent back into the sea or into the Buckingham canal. They are situated next to the sea.
Creek-based shrimp farms pump intake water and discharge effluent into the Kandaleru river.
These farms are situated near the creek.
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Table 2.2

Summary Characteristics of Surveyed Villages

VILLAGE NAME OCCUPATION® | POPULATION" NUMBER OF AVG.
HOUSEHOLDS" SIZE

villages near creek-based farms :
Gummaladabba fishing 1123 250 4.49
Lingavaram farming 100 23 434
Venkatreddypalem farming 88 20 4.40
Momidi farming 120 32 3.75
Tikkavaram farming 240 68 3.52
Krishnapattanam fishing 510 95 5.36
Bestapalem farming 1265 284 445
Puddiparti farming 240 54 4.44
Thirumalampalem farming 600 273 2.19
Tippaguntapalem farming 64 24 2.66
villages near sea-based farms
Venkateshwara- fishing 290 90 3.22
pattapupalem
Edurupattapupalem fishing 624 161 3.87
Pattapalem 1 fishing 207 53 3.90
Thattachettupalem fishing 1475 568 2.59
Chennarayanapalem fishing 136 52 2.61
Ramachandrapuram farming 300 121 247
Biscondapalem fishing 100 30 3.33
Gavallapalem fishing 198 48 4.12
Mahalaxmipuram fishing 150 41 3.65
Pattapalem 2 fishing 252 114 221
Venkannapalem fishing 180 60 3.00
Kothapalem fishing 408 111 3.67
Korathur fishing 322 95 3.38
Andalamala fishing 415 97 427
Thupillipalem fishing 648 148 4.37
Vadamedu fishing 192 44 436

source: "denotes data from Patil & KAA Database, 1997; 5Eenotes data from BFDA, 1996

Both villages near sea-based farms and those near creek-based farms are

diverse in their occupation and size. Two of the ten villages near creek-based

farms can be classified as primarily engaged in fishing. The primary economic

activity of the remaining eight is agriculture. In contrast, fifteen of the sixteen

villages near sea-based farms are involved in fishing. Only one is involved

predominantly in agriculture. Sample villages also vary by size. The smallest

village near creek based farms has a population of 64, whereas the largest village

in this group has a population of 1,265. A similar range is found to exist for

villages located adjacent to sea-based farms.

71




The Survey Teams

The research team consisted of two economists and two fisheries
inspectors. The research team was split into two survey teams. Each survey
team consisted of one principal investigator (an economist) and an inspector of
fisheries assigned by the Brackishwater Shrimp Farming Development Authority
(BFDA) to assist us.** The first team under the direction of Dr. Mohan
Krishnan, Senior Fisheries Economist, CIBA surveyed the sea-based villages.
The second team, under my direction surveyed the creek-based villages.*® Both
BFDA fisheries inspectors were familiar with the local villages, the local
languages and dialects, village customs and traditions. They served as our guides
and translators during the duration of the survey period. Transport,‘ including
Land Rovers and boats was provided by the BFDA and Nav Bharat Aqua Farms
Ltd.

Village Questionnaire

The questions used for this survey were drawn from a wide body of literature
addressing global concemns of rural based brackishwater shrimp aquaculture
development.*® This includes points made in the Supreme Court directive
outlining the alleged negative social and economic impacts of shrimp farming in
southeastern India. The major socio-economic and environmental concerns were
distilled into six questions that specifically take into account local conditions and

circumstances. The six principal survey questions asked include:

3 All necessary official protocol was followed. We obtained the necessary permits to conduct
the surveys and to mobilize government staff to assist us from the Chief Executive Officer,
BFDA, Nellore. Discussions took place with staff at PREPARE, one NGO active in the region.
Although they provided invaluable insights to the concerns of the local population, they were
unable to provide assistance in administering the survey. This turned out to be a blessing in
disguise as their visibility in the villages we were surveying may have biased the responses.

35 Financial support to carry out the sea-based village survey was provided by the Central
Institute for Brackishwater Aquaculture. Financial support for the creek-based village survey
was provided in part by the Rajiv Gandhi Foundation.

3 Specifically, these questions were determined through discussion with local NGOs in the
region, discussion with government officials involved in regulating brackishwater shrimp
aquaculture, and through the growing literature on this subject. See Barraclough and Finger-Stich
(1996), Clay (1996) and Hempel and Winthers (1997). A critical review of the literature is
presented in Chapter One.
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Has aquaculture development hindered your access to the creek or beach?
Are you experiencing drinking water problems in your village? Have your
village wells become saline as a result of shrimp farm development?

e Has aquaculture development resulted in seepage of saline water into your
agricultural lands? Has this reduced your crop yields?

e Has aquaculture development led to unemployment problems for you or your
family?

e Has aquaculture development led to health problems for you or your family?;
to animal populations in the village?

e Has aquaculture development hindered fuelwood or fodder collection?

The questions were kept short and to the point as this was thought to yield
clearly understood and reliable answers (Otto and Johnson, 1993:62). Several
follow-up questions to each core question were asked when clarification was
needed.

The survey was designed to elicit two types of responses from male and
female household heads in each village. First, it was necessary to see if a
particular social impact was common to each village. In this regard, respondents
were asked for a definitive “Yes” or “No” answer to each of the above six
questions. Second, respondents were asked to rank the severity of each of the six
social impacts on their overall well-being relative to each of the other impacts.
Moreover, two additional questions were asked to gauge how different villages

viewed the Supreme Court order and to see if they were overall better or worse

off than five years ago.

e Are you and your family better or worse off than five years ago?
e Are you in favor of the recent Supreme Court order to ban shrimp farms from
operating in the Kandaleru region?

These two questions were asked to yield a “yes/no” answer. Interestingly,
less than 20 percent of the sample were aware of the Supreme Court judgment.
Table 2.3 summarizes responses from the survey. Further analysis of these

results are presented in Chapters 7 and 8 of this dissertation.
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Problems Identified by Coastal Farming and Fishing Communities

Table 2.3

Located Adjacent to Shrimp Farms in the Kandaleru Region,
Nellore district, Andhra Pradesh.

% VILLAGES Well Access to Agricultural | Un/under Poor | Fodder &

REPORTING Water Beach or Land employment | Health | Fuelwood

PROBLEMS Salinity | Creek Blocked Salinity

17 Fishing Villages 65% 94% 65% 76% 53% 12%
an ae) an (13) (€] 2

9 Farming Villages 66% 33% 89% 11% 0% 89%

© A3) ® ) © ¥

All 26 Villages 65% 73% 73% 54% 35% 38%

(17) (19) (19) (14 (&) (10)

Source: Patil and Krishnan (1997); note: the number of villages responding in the affirmative. are
in parenthesis. Note: The method used to assess each aggregate frequency is discussed in
Chapter 7 of this dissertation.

Survey Method & Ranking Game

The creek-based survey team spent a minimum of one day in each village
(in some cases several days) getting to know the concerns of that particular
village community before conducting the formal survey. This enabled us to
better guide our semi-structured discussions after conducting our formal survey.
Of the ten villages hext to creek-based farms, eight are identified as
predominantly farming communities. Of the sixteen villages adjacent to sea-
based farms, fifteen are identified as primarily fishing communities. A total of 9
farming and 16 fishing villages were surveyed. The sea-based survey team was
able to survey multiple villages per day. This was possible as a result of
exploiting the predictable daily pattern of male and female members of the
fishing communities.”

The method of surveying each village was as follows. We identified the
village Panchayat (Chief) and explained the purpose of our survey and the
surveying method we intended to use. In almos;t all of the villages surveyed, the
village Chief was known to the Fisheries Development Officer. In most cases, the

Chief suggested that he would call a meeting of the village household heads that

*7 Fishing communities in this region historically follow common daily routines. The nature of
these routines make most adult males unavailable during the early mornings (when they fish) and
adult females unavailable until mid-morning (they are usually involved in selling the catch). For
greater discussion of the daily life of fisher-folk in Andhra Pradesh, please see BOBP (1988).

74



very afternoon. In some cases, the Chief informed us on which day to return to
the village to conduct our survey. There was not a single case where we were
denied permission to conduct our survey.*®

Adult male and female heads of households were called together through
the village Chief for an afternoon or early evening meeting.”” The village Chief
explained the purpose of our visit and asked the assembled village household
heads for their cooperation. The survey itself was administered in two stages.
First, through the Fisheries Development Officer who spoke the local language
we asked the assembled village household heads a series of questions related to
the alleged impacts of aquaculture on various socio-economic aspects of their
lives. They answered each question with either a “yes” or “no” response and
indicated this by raising their hands. In most cases the answers were close to
unanimous across the group. This made it relatively easy to assign a “yes” or
“no” response as an aggregate village response to whether a particular social
impact was distressing their family or village community. When there were
notable differences we counted each response and probed deeper by asking
additional questions.

Second, the assembled household heads were asked to rank the relative
severity of each impact. This was accomplished by asking each individual in the
assembled group to indicate which impact was most important to them by raising
their hand when it was announced. For example, we asked “please raise your
hand if you think well water salinity is the most important problem you face from
the six major problems discussed.” Next, we inserted “agricultural land
salinity/loss of agricultural crops” for “well water salinity” and repeated the
question. We did the same for all six impacts. Next, we asked individuals to
raise their hands when the second most important impact to their general well-
being was called out. Again the above mentioned question was repeated for each

impact. We used this line of questioning in six “rounds” until all six impacts

*® Village Chiefs most likely cooperated because it gave them a sense of importance to host a
meeting called by a “foreigner” from an important organization with the Gandhi family name,
namely, the Rajiv Gandhi Foundation.

* Household heads were available mostly during aftemoon hours because most fishing/farming
activities took place during the morning and evening when the temperature was cooler. Members
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were ranked.*’

The number of raised hands were noted for each question asked. Next,
we repeated this for the next impact and so on. The results of this ranking game
were later tabulated. Thus, a number / (most disrupting to the local population)
to 6 (least disrupting to the local population) can be assigned to each question as
it is the aggregated village response.

On average, we obtained a 32.1 percent turn out rate.* Only in one case
did we not conduct the survey since the sample size was not large enough to
conduct our survey.”” Respondents included both males and females since in
almost every case, the females accompanied the male household head to the
village meeting either out of curiosity or as a result of the Chief’s notification.*
Thus, the team asked questions to a group of both adult males and females. To
eliminate any possibility of gender bias, the overall village response was cross
checked with female concerns by semi-structured interviews of women at their
own homes later that day or the following day. Overall, the results appeared

consistent.*

Aggregate Rank Order

The final tabulated response used in our analysis is an aggregated
composite for each village.” This method of tabulation was adopted after
running the more complicated pilot study which attempted to capture each

individual response. The degree of complication introduced by tabulating each

of predominantly fishing communities, however were found to follow a more predictable daily
pattern.

4 See Chapter 7, Appendix 7A for an account of the full ranking game for one of the 26 surveyed
villages.

! See Table 7B.1 in Chapter 7.

2 The number of households per village were known to us as a result of BFDA data. The
number of households amongst our village sample varies widely from 20 to 568. In some of the
smallest villages our assembled bunch numbered far less than ten individuals. In one of the
larger villages, only a very few household heads turned up to our pre-planned meeting. We
returned the following week to a larger gathering.

“ This is a modification of the original pilot survey which called for the heads of households
who happened to be in most cases, male.

“ While no statistical cross-checking was possible, the overall concerns generated by the shrimp
farming sector and relayed through respondents of the group interviews were shared by the
women that we informally interviewed at their homes.

4 We are unable to desegregate each individual response using this method. Therefore
household level analysis cannot be used.
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individual response did not warrant the use of this method. In addition, the type
of data of interest was more necessary for the village level than for each specific
household. This is particularly true since the population of each village surveyed
was primarily employed in either fishing or farming based activities and
therefore shared common concerns. Overall, in the pilot survey, we found that
each individual response was over 90 percent similar to the overall tallied village
response. Therefore, we deemed the overall village response level of reliability
adequate to effectively represent each household and to carry through the
objectives of this study.* However, differences in opinion between individuals in
a common village were noted and further explored by the team.*’

The aggregate rank order of each village impact was determined by
tallying the responses for each village ranking game. The impact with the most
votes received a rank of “1” and the impact with the least votes received a rank of
“6”. Using this method, it is possible to assign a rank for each impact facing

each village.
2.4.5 Bias

It is important to identify possible weaknesses in the data as a result of
survey bias. There are several possible problems associated with the village
survey data well worth noting. First, the survey itself only focuses on possible
negative externatilities associated with shrimp farming. Each of the survey
questions are couched in the negative, thus leading respondents to think of the
costs and not the benefits to brackishwater aquaculture. This method has been
known to bias results toward a greater number of slightly negative responses in

other impact studies than a more neutral line of questioning.** Second,

% We are unable to separate out each individual response from our aggregated composite. This is
a result of not identifying how each and every individual responded to each of our questions. We
simply counted hands. This method yielded superior results for the time required as compared to
the household level type survey used in the pilot study.

7 1t was not uncommon that only a few individuals in a fishing village would complain of a
particular impact, say agricultural land salinity, whereas everyone else in the village reported that
it was not a problem they faced. Upon further investigation, it was found that these particular
individuals were predominantly farmers.

“ Comments from participants at the 1997 Agricultural Economics Research Association
conference held in New Delhi, India in September 1997.
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respondents may have also disproportionately answered in the negative in order
to receive compensation for damages. Villages in other regions were receiving
compensation for damages caused by shrimp farms (i.e. well water salinity).
Knowledge of this may have encouraged respondents to “cheat”.

Third, all discussion between myself and the respondents took place
through the Fisheries Development Officer, who served as an interpreter.
- Therefore any communication of information between the respondents and the
interpreter was conveyed with his own personal or professional bias. Fourth, the
ranking game proved tedious. Initially, the Fisheries Development Officer had a
difficult time explaining the nature of the game to respondents. This required a
lot of conversation between himself and myself which disrupted the flow of the
game. However, after initiating the game in the first several villages, the
ranking game ran much more smoothly.

Aggregate village responses were constructed in the analysis to avoid
introducing excessive survey bias. However, aggregation imposes its own
limitations. A detailed discussion on the method used to analyze these data is

presented in Part III of this dissertation.

2.5 Shrimp Farm Production Data
2.5.1 Research Objectives

The purpose of gathering and analyzing production data is three-fold: to
model, measure and explain total, pure technical and scale inefficiencies among
sample shrimp farmers; to answer important questions regarding the economic
behavior of shrimp farms; and to examine the impact of the shrimp farming
industry on the rural labour market. The research examines whether there are
economies of scale in this sector, whether environmental quality plays a
significant role in determining farm efficiency, and whether rural inhabitants are
benefiting from employment opportunities generated by shrimp farms. The
research also provides relevant information to help guide the Indian government
in its current efforts to effectively regulate shrimp production and ensure its

sustainable development.
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2.5.2 Background to Data Collection

To conduct this investigation of efficiency, more sensitive production
data were collected from 82 shrimp farmers operating adjacent to Tikkavaram
and Bestapalem villages in the Kandaleru region. These 82 farms amount to
approximately 16 percent of the total 518 shrimp farm EIF survey responses
returned to the KAA and 61 percent of the total number of shrimp farms located
in these two clusters. These two localities were chosen for several reasons. First,
farms in both shrimp clusters employ the full range of culture methods (i.e. from
‘extensive to intensive farming). Second, there are a sufficient number of small,
medium and large size farms to obtain a good representative sample of KAA
farms. Third, the Tikkavaram cluster is located upstream from Bestapalem farms
which enable investigation of whether location (a proxy for water qhality) plays a
statistically significant role in production.” Fourth, farms from both clusters
used in the analysis operate on a two crop season unlike other clusters located
downstream which culture three times per year.*® Therefore the production cycle
of farms in these two areas are relatively similar. Finally, this data set

corresponds to the second crop cycle of 1996.
2.5.3 Methodology

First, the 518 KAA EIFs were sorted by clusters. The method of
clustering farms together was based on the responses offered by shrimp farms as
to the village closest to their farm. Farms clustered near Tikkavaram and
Bestapalem villages were separated out from the rest of the sample. The EIFs for
both Tikkavaram and Bestapalem clusters were sorted into three groups, namely,
small, medium, and big farms (i.e. including both large and corporate farms).

This was done to ensure that a representative sample of each size group would be

> The hypothesis is that downstream shrimp farms are less efficient than upstream farms as a
result of classic upstream-downstream externalities.

%0 Shrimp farm clusters located further downstream (closer to the Bay of Bengal) are able to
culture three times a year because of less variability in water salinity. More upstream clusters are
only able to culture twice a year due to inadequate salt content in the water as a result of
monsoon rains draining into the top of the river from the nearby foothills.

79



included and that issues of scale could be investigated. Next fifteen farms at
random were chosen from each size category for each of the two clusters. In
total, forty-five farms were selected for each cluster and there were 90 farms
selected in total for interview. However, due to limited time, a total of eighty-
five shrimp farms were surveyed.”’ Of the 85 shrimp farms surveyed, data from

"82 are used in the analysis.*

Each farm was then identified by its address and
KAA registration number from the EIF. Finally, data were collected at either the
farm itself or at the household of the farmer.

Generally, larger farms had a records keeping office and a paid manager
who provided the necessary production figures at the farm itself. Smaller farms
tended to be operated by the owner who kept few written records. Nevertheless,
in most cases, feed and seed purchase orders were available. In some cases, data
on these two inputs were obtained via “recall” methods. Information on other
production inputs were obtained through a series of questions asked by myself
and conveyed through an interpreter. As the harvest season had jﬁst completed, a
majority of the small and medium size farmers were interviewed at their

households. Production figures were therefore easily communicated through

recall.
2.5.4 Possible Bias of Recall Data

The questionnaire used to elicit data from shrimp farmers follows a
standard written format used in most farm surveys (see Conway et al, 1987). This
survey asks for details regarding basic farm, production and managerial
characteristics used to culture shrimp in the bumper harvest season immediately
preceding the survey. While written records were often available for large scale
farmers, small and marginal farmers often kept no written records at all. Data
were therefore solicited through mostly recall methods. Although there are well
known reports of bias in farm level surveys based on recall data, de Corta &
Venkateshwarlu (1992:109) suggest that production data concerning major

5! There was not a single case where the farm manager or owner-operator refused to answer our
questions.
52 Three questionnaires are incomplete and therefore left out of the analysis.
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events are easier to collect by recall methods than regular seasonal events in
India. As the second crop of 1996 yielded bumper profits, most shrimp farmers
had little difficulty recalling the total amount of production inputs used.

2.5.4 Inputs, Farm Traits & Managerial Characteristics

Specifically, data on labour and capital inputs, farm specific traits and
managerial characteristics were collected for each farm. Data regarding farm size
and total amount of water spread area were provided by the returned EIFs. Data
collected on land characteristics included total farm area in hectares, total
waterspread area in hectares and the number of ponds per farm.” From these data
a fourth land variable was approximated, average pond size. However, asking
farmers for specific information again provided a way to double check the
accuracy of their EIF responses. There was no significant variation from the EIF
‘responses.s4

Data on labour inputs include the average number of workers needed
daily for each of the three phases in production: bund preparation, daily operation
and harvest. Data were also collected on the number of days needed to prepare
the ponds for culture, to grow the crop to exportable harvest size (approximately
35 grams per piece) and to harvest the crop. By combining these two sets of data
it was possible to convert the reported daily labour inputs for each of the three
production phases into total person-days per phase, total person-days per water
spread area per phase, total person-days required overall and other variations.”
In addition, farmers were asked to indicate what proportion of the total labour
inputs used were hired locally.

Data on capital inputs include the number of aerators used per pond and

whether the farm owned or jointly owned a water pump and the approximate size

53 In about half of the sample, the total area of the farm and total waterspread area were given in
acres. These figures were converted into hectares. All analysis in this thesis is given on a per
hectare basis. This is the most common unit of measurement used in shrimp culture studies.

%4 The Pearson correlation was strongly positive and significant at the one percent level.

55 This is possible because we obtained data on the approximate number of days per phase. In
some cases we base our analysis on certain assumptions. For example, corporate farmers
revealed that they could harvest 1.5 to 2 ponds per day using phase 2 labour inputs. This
research used the average figure in the analysis.
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of that pump. Total feed inputs in kilograms and the total number of seed inputs
purchased for the second crop cycle of 1996 were obtained. In addition, each
farmer was asked to approximate how much of the feed was actually used. In
most cases, each farmer said that all of the feed purchased was consumed.
Farmers rarely purchased feed far in advance of the crop season or stored feed for
future crops.

Data on farm specific characteristics included the origin of the feed
purchased (i.e. foreign or domestic), the number of years the farm has been in
operation (which was taken as a proxy for level of experience), whether the farm
is owned or leased and whether the farm was a corporate entity (public or private
limited) or individually/family operated. Data collected on managerial
characteristics included the number of feeding times per day, the average
stocking density per water spread hectare, the percentage of daily water exchange
and whether the manager used tractor inputs or not in the bund pieparation stage.
From these data farms were categorized by several characteristics including size
and technology type. An overview of the questions asked in the production data

survey is presented in Appendix 2B.
2.5.5 Prices & Wages
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