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Abstract

Increased domestic and international demand foatarjfoods have greatly enhanced
aquaculture practices and production in Bangladekith is reflected in the national
economy. However, the impacts of a fast growingaagiiure sector through the
involvement of stakeholders, poorer sections thinoug the value chain and broader
rural livelihoods are largely underdeveloped andehiequently been ignored. The
present study explores the impacts of dynamic adtuae sector on stakeholders at
production level and supply chain and test the Hyg&is that aquaculture is

enhancing rural livelihoods and benefiting the poor

Three aquaculture production systems in three asEBangladesh were selected for
the study. These were prawn productiorglver system in Jessore, pond fish culture
in Mymensingh and rice-fish farming in Dinajpur. itselection allowed analysis
both the impacts of domestic and export marketirigaquaculture products.
Participatory research data collection tools; fogtsup discussions and participatory
mapping were commonly used along with questionnateveys to ensure

participation of stakeholders.

Aquaculture, in general, found to have had sigaificimpacts on rural livelihoods.
The greatest effect of aquaculture on farming hioolsks were observed in income
and consumption. Integrated aquaculture systems therregular source of fish and
vegetables and constitute more than half of thie éied vegetables consumed by
farming households. While income from aquaculturas whe highest among the
several household income sources, the main caghdiffered between the systems
studied. Prawn, fish and rice was the main cashirgicrops forgher farming, fish
farming and rice-fish farming respectively. Qualita investigation suggested that
aquaculture not only increased income through greatoduction volume, but also

improved farmers’ assets through income diverdifica to farm and non-farm



sources. The other important outcomes of aguaeare the enhancement of social

safety nets through increased sharing of inputdabmmlr among farmers.

Commonly the aquaculture systems were found to loee nintensive with an
increasingly commercial attitude over the last years, which affected the intra-
household labour distribution leading to a greatde for women in production
management. While the three activities; fish feeeppration, feeding and growing
vegetables performed by vast majority of women @dad attributed to their inherent
involvement with agriculture, hard physical workdi harvesting ponds and pond
construction were mostly carried out by the womesmf poor households as a
strategy to reduce hired labour cost. The womeirgreased involvement in
aquaculture not only increased their overall waakliobut also empowered them in
household decision making to some extend. Howewemlvement in decision

making was related to the level of involvementiaduction activities.

The impacts of aquaculture spread beyond the farimiuseholds to the broader rural
livelihoods. Wage labourers and fishers (harvestirams) two of the poorest groups
of people directly involved were benefited mostrabe last ten years. Intensification
of aquaculture increased the demand for hired laleading to a structural shift in
the agricultural wage labour market in farming commities. About half of the
agricultural labourers were found part-time emptbya aquaculture activities in
Jessore and Mymensingh. In Dinajpur intensificatddrrice cultivation had a much
higher effect on the demand for labour than aguaril Increased employment in
rural areas increased real labour wages by abaufifth over the last ten years and

subsequently improved livelihood outcomes.

Declining fish catch due to both decreased natfishl stocks and more restricted
property rights, professional fishers benefiteditwersifying their livelihoods into the
aquaculture sector. While, many of the fishers evemtly changed their profession

to prawn marketing in Jessore, the rest were iimétor part-time employed in
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harvesting ponds and/or retailing fish in marke&sich diversification of income

greatly reduced seasonal vulnerability and imprdixedihood outcomes.

The role of fish marketing, which is a critical fitgtion in rural livelihoods, was

found to facilitate the growth of the aquacultuextsr. High demand of aquatic
products and the diverse options of marketing fisiseenabled farmers to meet their
initial requirements. More commercial operationsagiiaculture increased farmers’
awareness and linkages to markets. However, typitted worse-off farmers were the
slowest to capture new market opportunities, oftae to their poor resources and

human capital.

Fish marketing was found to be run by the privetgt@a and government provided the
infrastructure facilities, except prawn processpignts, which were developed by
private sector. While the fish market transactiamsre fairly efficient, markets

facilities and infrastructure were commonly poodareed of government investment
for improvement. A gradual growth of fish and maskén the rural areas was
observed in the study; this was driven by the iaseel demand for fish through
increased population and supply from aquacultutee Tarketing intermediaries
provided important services despite their smaltetud consumers’ price and ensured
a fair share for farmers. The auctioneers providedital role in running the supply
chain with investment and credits, which ensured ¢ampetition in the pricing

process.

Marketing of aquatic products was not only a med@rarof product transaction, but
also provided critical livelihoods for rural poo©n average about one hundred
people, including retailers were involved in auctimarkets and eight people in
prawn depots. Importantly the number of people arkating was found to have
increase over the years. Access for different gsafppoor people to marketing jobs
was found to be significant in rural livelihoodsheT asset base and daily earning

indicates that more than three quarters of the etinds intermediaries were poor;
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some of them were from poorest and low cast Hinattiesy. Greater flexibility of
entry and exit to the jobs enabled the poorer sestio diversify their livelihoods,
which enabled to cope with seasonal variabilityopportunities and stable income.
The marketing employment provided then increaseélifiood welfare and social

security.

Finally, it can be concluded that the promotionagfuaculture not only increased
much needed food availability but also generatédtal livelihoods and marketing is
not just a mechanism of product flow, but also mtng livelihoods welfare to

poorest sections of the society. The micro levatifigs of the study regarding
impacts of aquaculture indicate that aquaculturedpetion and marketing have

significant impacts on enhancing rural livelihoad®8angladesh.
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CHAPTER 1 Background of the research

1.1 General introduction

Aquaculture has gone through major changes rangorg small-scale homestead-
level activities to large-scale commercial farmimgthe last two decades (Pillay,
2001). In The People’s Republic of Bangladesh (Badesh) conventional
aquaculture has evolved from traditional practmesdience-based activities and has
become the second largest (6%) contributor to natiexports (DoF, 2002). At the
same time a variety of noble aguaculture produdimsiems have been developed and
spread through innovative approaches to farmingneconities in Bangladesh, some
have already proven to be significant contributor®verall production (Ali, 1996).
However, benefits through involvement of the pomrducers and non-producers in
servicing aquaculture and formal and informal mtnke are unclear and have
frequently been ignored. The overall impacts ofyaamnic aquaculture sector on
producers, consumers, and market channel intermeslimust be better understood if
efforts towards targeting benefits to the pooresbpgbe are to be effective. This
research will analyse the impact of aquaculturedpetion and marketing on rural
livelihoods and will test the assumption that aqliace is benefiting the poor
stakeholders throughout the value chain. Sincerdgearch is “people centred” the
assessment has been carried out in the light afidedture for development and

poverty reduction” as a whole.

“Eradicate extreme poverty and hunger” is the nuname Millennium Development
Goal (MDG) employed by the United Nations (UN) (téni Nations, 2006). To
measure the progress and success of the goalntiaaiors are formulated: i) reduce
by half the proportion of people living on lessriHaSD 1 a day and ii) reduce by half
the proportion of people who suffer from hunger it Nations, 2006). The main

focus of FAO programmes for the millennium is taedk the vicious circle of



poverty and food insecurity by placing food seguait the top of the agenda (Jia et al.
2001). However, food insecurity i.e. hunger is kg indicator of poverty and can be
measured by the daily calorie intake of individua&l®mpared to the average food
intake (2200 kcal/day/person) about 800 million gdep mostly from developing
countries, are still undernourished (Larson, 2@herr, 2003; Branchflower, 2004).
In the light of progress during the last three diesathe World Bank projected that the
number would be reduced to 610 million in 2015 &md40 million in 2030 (World
Bank, 2003). However, despite this projection, acfirogress has been slow in last
five years (FAO, 2000b). Therefore achieving thgeéaremains a challenge. In terms
of numbers, the greatest concentration of foodcunse people remains in Asia and
the Pacific (FAO, 2000b). Bangladesh is one oféhssor countries where about half
of the people live below the poverty line. Despite present positive growth of the
economy at the rate 5.8% in 2005 (WEF, 2006), ggveamains a burning issue.
Eradicating extreme poverty is the biggest chakefar the country. However, the

country has enormous potential to achieve the M[Beanchflower, 2004).

1.1.1 Research context

Bangladesh, like many other developing countriess hdeveloped and is
implementing policies for poverty reduction based Poverty Reduction Strategy
Papers (PRSP), within which aquaculture is an itgmbroption (DoF, 2005). During
the last two decades, a number of development gijeave been implemented.
These have been led by the Government’s DepartwieRisheries (DoF), donor
agencies and national and international non-goveninorganisations (NGOS)
individually or in collaboration (Islam, 2002). Dows in the agricultural sector have
supported aquaculture development with differerdjgmts through financial and
technical interventions. National and internatioN&Os have played a key role in
implementing those development projects and dissainig aquaculture technologies
(Islam, 2002). The context of the current study &enlinked with the Northwest

Fisheries Extension Project (NFEP 1991-2001) wknels a bilateral project between



Government of Bangladesh and the Department foerdational Development
(DFID). The author served NFEP for 10 years (19012 in extension, training and

within several trial programmes.

The Northwest region of Bangladesh is generallysa®red to be one of the poorest
in the country (WFP, 2002). The regional economgresdominantly agricultural and
is vulnerable to climatic variability (CARE, 2005bJhe majority of people are
engaged in agriculture with large numbers of therpmorking as daily labourers or
sharecroppers. Scope for the poor people to befefit wild fish supplies was in
decline (NFEP, 2001). In that context, NFEP plagesignificant role in aquaculture
technology development and supporting poor fisméas (NFEP, 2001). Initially the
project developed a fish hatchery for ensuring fiskd to the region, assuming that
the region was lacking fish seed availability agtom assumption that the region was
lacking fish seed availability as there was no emtdof productive fish hatchery
available However, later it was found that thereeveell developed and extensive
private sector seed supply channels from distasiriciis like Jessore, Bogra and
Rajshahi (Lewis et al 1996). It was also found thatiaculture practices were very
undeveloped in the region and many of the housetiibbthes were unused due to a
lack of knowledge. Therefore, the NFEP focused evetbping low cost production
technologies and suitable extension approachess$erdinate required technologies.
The NFEP developed tilapia and shorputi based ptilye for seasonal ponds
suitable for the region. It also developed and atissated rice-fish farming
technology and tested cage aquaculture as an tacfaii women. A number of
innovative extension approaches were developedstemiinate the technologies to
farmers, focusing upon the poor and those in gseateed of technical knowledge
(Morrice, 1996; Islam, 2002). Many of the later jeais, like INTERFISH Project,
managed by CARE Bangladesh, were developed onatbis bf the NFEP technology
and extension innovations. Effective implementatainthe programmes improved

farmers’ aquaculture practices to a great extesultiag in increased fish yields and



greater levels of household fish consumption aedme (Morrice, 1996). During the
duration of NFEP, a bilateral project between DREIBd CARE Bangladesh named
Greater Option for Livelihood Development Altervats (GOLDA) was involved in
developing good practices for prawn farming in gher systems of the south-western
region. The Mymensingh Aquaculture Extension PiofddAEP), funded by the
Danish International Development Agency (DANIDAp@lworked with pond fish
farmers in the central north region in BangladeRte prime aim of these projects
was to improve socio-economic conditions of farmhmyseholds through increased
fish production, by adopting improved technologipgdctices. A further aspect of the
interventions was to improve womens’ role in incomenerating activities by
involving then in aquaculture to address the issftigiender equality. Women'’s
involvement in income generating activities hasréased in recent years, mainly
through NGO’s micro-credit programmes (Islam, 200B)e female cage farmers
from CARE CAGES project, managed cages jointly witleir husbands (Menon,
2000). However, women'’s increased involvement iricatfure has affected labour
demand and intra-household labour allocation (Weviger and Genova, 2005). While
research has shown that, the division of labour tlaahged and that as a result
womens’ workload was often considerably increasBdudere et al. 2001), the
impacts of their involvement in aquaculture as \iiials and the household are
poorly documented (Spring, 2001). A review of thgacts of woman’s participation

in aquaculture would help in better defining stgés to involve them in aquaculture.

While, as a result of NFEP and other project suppmoduction increased through
better aquaculture practices a number of otherd@osocio-economic issues began to
emerge. The development of aquaculture, and thefitererived therefrom, have
faced criticism for their lack of clear impacts the poor (Ahmed, 1992b; Thompson
et al. 2000). This was because the adoption okthashnologies and its impacts on
broader rural livelihoods, particularly whetherb#nefits the poor people, remained

unclear. Growth of aquaculture can enhance thé ee@omy directly and indirectly



in many ways. In general, intensive agriculturabdarction requires relatively high
inputs of labour, which makes them pro-poor (GFRR06). Muir (2005) suggests
that a wide range of social and economic issu@sasasociated with aquaculture, its
development and interactions and these are cltis&bd to national and international

policies and, institutional features, and shoulddesidered simultaneously.

The necessity of linking production to marketingsweentified at the time of these
earlier development efforts. However, a lack obmfation on fish marketing was
found, and this was a significant constraint faisting farmers for the development
projects. A survey on the information/research seedth different levels of
stakeholders on seven development projects cordlumteFaruque and Thompson
(2002) found that information on fish marketing wase of the priority needs for
development projects. The projects realised thatntlarketing of fish at a fair price
was as important as increasing fish productioneinms of increasing income for
farmers.Understanding post harvest issues in amdindr aquaculture may be
challenging but critical. While fish marketingiteself is often complex, the quality
aspects of prawn and.shrimp have become key issueans of export marketing in
Bangladesh. It has been widely assumed that aguaeyproduction has valuable
potential to enhance pro-poor agricultural growgtbboadening supply, consumption
and employment opportunities in poorer rural hooth The interactions between
changing supply, prices, and livelihood impactsnglothe market chain from
production to consumption, are important in deteinyg the potential impact for
appropriate promotional strategies. However, infaion on the changing role of
supply, market structure and on the consequentaltn of benefits arising from
investment in aquaculture is very limited, and dyaamics of these relationships are
poorly understood. Furthermore, the strategic oguseces in terms of changing
competitiveness between small-scale producers aotk mrganised commercial
production is not sufficiently clear. At the sanimd, it is commonly viewed that

marketing intermediaries take a large share of fitsnef retail price from several



transactions. However, their role in marketing #émelr benefits through involvement
in servicing aquaculture is and has been frequégrtiyred, probably because they are
inherently complex and records are commonly eiffw®r or not transparent. On the
other hand, macro-level evidence from assessmemrdeafand and consumption
indicates increasing regional dependence on fammedtic production to meet needs
for national food security and income (Ahmed et28l03). While significant change
in output has occurred in rural environments, baeadestablished species and
systems, peri-urban production is becoming increggi important and there are
trends from small-scale to commercial levels ofvitgtin different countries. Farmed
outputs are leading to pronounced supply shifts lmane led to changes in market
mechanisms, shortening of supply chains and diieation of products and process
(Ahmed et al 2003). In this context a DFID fundeskeaarch project between
Aquaculture and Fish Genetic Research Programm&RE and The WorldFish
Center implemented during 2003-2005 covering a widgographical area
(Bangladesh, Vietnam and Thailand) to develop aioredy perspective, based
primarily on Bangladesh. The aim of this projectsw@ assess the interactions
between production technology, supply change, nakelution, and distributional
consequences, to understand the key relationsimgsdeving forces. The current
research was a sub-set of the overall projectarebeactivities in Bangladesh and
aimed to develop a clear understanding of therantens and livelihood impacts of
aquaculture production and marketing in order totdbute to future policy
development. This research will test the hypothdilséd aquaculture development

delivers important benefits to the poor produceid mon-producers.

1.1.2 Bangladesh

The People’s Republic of Bangladesh is one of éingelst deltas in the world, having
covering an area of about 147,570 km2 within thexgea delta in Southern Asia,
bordering the Bay of Bengal (Monan, 1995; Luo, 1998utsoukis, 1999). According

to the census conducted in 2001, the country’'sifadion was 123 million, making it



the most densely populated country on the Earthedisas the eighth most populated
country (Luo, 1993; Coutsoukis, 1999; National DB&ak, 1998). About 80% of the
people live in rural areas (FAO, 1999; BBS, 200zt rapid urbanization is now
under change and more people are expected toriwities and towns in the near
future. Despite the potential resources, nearly 36%ne population remains below
the poverty line for the very poor (i.e. not aldectit food three times a day) and 53%
below the poverty line for the poor (i.e. able & fod, but lack of other basic needs)

(World Bank, 1998).

The country has 8.13 million hectares (ha) of arakind, 5.43 million ha of
freshwater, 15% woodland, natural gas and coal.cbumtry enjoys generally a sub-
tropical monsoon climate with three prominent seasavinter, summer and rainy
season. Average rainfall varies from 1429 to 43388metres (BBS, 2004), while the
average temperature ranges from a minimum 80 @eamwinter to a maximum 370 C
in the summer. The climatic condition and the reltdand-water resources are
suitable for a wide range of flora and fauna. Tbhantry’s economy is traditionally
agricultural based and supplemented by a gendiallyurable climate and resources
(Ahmed, 2001; FAO, 2000a). The majority of the hypaople use natural resources
like land, water and biotic resources as the bdsieir livelihoods. As such, the
agricultural productivity drives the rural econoragd livelihoods (Hossain, 2004a).
Despite the rapid growth of the garments industsrahe last 20 years, the country’s
economy still remains dominated by agriculture Wwhiemains the most important
source of income and employment in rural Bangladégriculture accounted for
22% of gross domestic product (GDP) in 2003 andleyegl 69% of the labour force
(BBS, 2004). Overall, the performance of the sedtas been very strong with
agricultural GDP growing at an average annual cité % during the 1990s (CPD,
2002). However, during the past decade the sea@srhbeen undergoing a gradual
transformation; the contribution of crops and hautture, and livestock to total

agricultural GDP has declined slightly (Dilworth998). In contrast, the fisheries



sector has experienced a rapid growth to 23% oitatural GDP, particularly in

export earning (Table 1.1).

Table 1.1: Export of fisheries products during 22004

Years
2000 2001 2002 2003 2004
Amount (metric tonnes) 39391 38998 47371 54141 8333
Actual Value ( million
USD) 302 339 324 394 429
Value million USD 355 385 358 417 429

weighted with inflation)
[Source: (Ahmed, 2005), Fish Fortnight Souvenir206aflation rate is listed in Appendix:4]

1.1.3 Fisheries and aquaculture sector of Bangladesh

Bangladesh is commonly known as the ‘country oénsv due to the large number of
rivers flowing across the country is a prominerd anportant feature of its landscape
(Bundell and Maybin, 1996). The landmass comprisaily the delta of the three
major rivers, the Ganges, the Brahmaputra and thghia (Chakraborty, 1998). The
freshwater resources consist of 4.92 million hapén water which includes rivers,
estuariespeels(natural depressions), polders (enclosures) mudl fplain, and 0.51
million ha of closed freshwater which includes ppdidches, oxbow lakes argher
shrimp farms (DoF, 2005). The country is rich witary productive marine and
freshwater resources with enormous aquatic biosliyer(Mathias et al. 1998).
Among the important aquatic animals, there are f@8hwater indigenous fish
species, 12 exotic species and 24 freshwater prashite there are 475 marine fish

and 36 shrimp species in marine water (Ahmed, 2001)

The fish and fisheries sector play an importane riol the country’s economy and
socio-cultural life, providing food, employment aridreign exchange (Rahman,
1994a). The sector has been a longstanding anddespensable part in the life and
livelihood of the peoples of Bangladesh and is camiy regarded as part of the

country’s cultural heritage (Ahmed, 2001). Althoutfe contribution of fish to the



country’s total animal protein intake has been idéty over the years, it is still
highly significant in the Bangladeshi diet, contiiing about 63% of total animal
protein (Ahmed, 2005). In Bangladesh, historicagople catch fish from open and
unmanaged waters. Even during the 1960s -70s, 80%eofish consumed were
harvested from natural sources (Ahmed, 2005). Hewedue to increased fishing
effort by the growing population as well as envirmntal degradation, the harvest
from such natural fish stocks has declined to al3d@t of total fisheries production
in 2005 and that from the culture of fish has iased significantly in enclosed waters
over the last two decades (Ahmed, 2005; ADB, 200®tal fish and fisheries
production of in 2002-03 was 2.1 million metric t&s (t) of which 37% was from
inland freshwater aquaculture, 4% coastal aquagylt83% inland capture fisheries
and 26% from marine capture fisheries (ADB, 2006F-D2005). Major statistics of

fisheries sector is shown in Table 1.2.

Table 1.2: Major fisheries resources and fish petida (2003-04)

Resources Area (ha) production
Open water bodies 4,920,316 ha 732,067 t
Close water bodies 513584 ha 914, 752 t
Marlne_area _ 41,040 square nautical 455,207 t
(exclusive economic zone) miles

(Source: DoF 2005)

1.1.4  Aquaculture: concept, practice and contribution

Aquaculture is farming fish and other aquatic organs. Kruska et al. (2003) defined
aquaculture as “the farming of aquatic organisrnatutting fish, molluscs, crustaceans
and aquatic plants with some sort of interventiorthe rearing process to enhance
production, such as regular stocking, feeding, gutidn from predators, etc.”

Farming also implies individual or corporate owtngpsof the stock being cultivated.

However, this definition received criticism as itddot include management and
harvest of natural stocks. If the management ofimhtwater resources aims to

enhance natural stocks or increase yield by indadsl or a group, it can also be



considered as aquaculture (Beveridge and Littl@220n general aguaculture is the
rearing of aquatic organisms under controlled anissontrolled conditions and could
be in saline or freshwater (FAO, 2004). While innpaircles aquaculture is narrowly
equated with recently developed intensive cultdrehoimp and high value fish such
as salmon (Kruska et al. 2003), it has a lontphjsand was an ancient practice in
some countries like China. Records of inland agiia®uiin China date back 2,400
years. Marine fish and shellfish were farmed slighmore recently, dating back
1,700-2,000 years. "Fan Li on Pisciculture" is dagliest existing work in China on
fish farming. It is also the first written work the world on fish farming and sums up
the rich experience of raising carp in ponds in3tte century B.C. (Shuping, 2005).
In Europe the origins of aquaculture go back apipnately 2000 years to the Greek
and Roman Empires (Bush, 2004).

Aquaculture systems may be land or water-based dEiky 1999b), i) land based
systems involving ponds and rice fields can begiratted withagriculture ii) water-
based systems involve lakes, rivers or bays thringgallation of cages, pens or other

structures to provide support such as stakes,, loresfts for cultured organisms.

Aquaculture may be classified as extensive, setensive and intensive according to
the intensity of control, inputs used and produttiFAO, 2004a; Muir 2005). FAO
(2004a) simply defined these three systems asxtgnsive aquaculture does not
involve feeding the culture organism, ii) semi-img&ve aquaculture involves
stimulating the growth of natural feeds throughtifieation and supplementary
feeding and iii) intensive aquaculture is which duction is based on entirely
artificial feeding. Muir (2005) defined extensisgstems as close to natural fisheries
requiring minimal inputs and offering low yieldsOd-300 kg/hal/year) and intensive
systems require a large amount of inputs to maingaiificial culture environment
with high yields (10-200kg/fyear). However, between these extremes there are
various degrees of semi-intensive aquaculture wiltkfénitions are less distinct

(Muir, 1995).
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Over the last three decades, aquaculture has bgemded, diversified, intensified
and advanced technologically (Pillay, 2001). Aseautt, dynamic aquaculture has
been developed to become the fastest growing foodudging sector in the world and
has significantly contributed to world food secyrifdia et al. 2001). World
aquaculture production in 2000 was 39.4 millionvhich has increased at 11% per
year since 1984. In comparison, terrestrial farimahmeat production increased at
3.1% (Tacon, 2001). Table 1.3 shows the world agjiie and fisheries production
during 2000-2005 (FAO, 2006a) .

Table 1.3: World fish production and utilizatioed

Production 2000 2001 2002 2003 2004 2005
(million t)

Inland

Capture 8.8 8.9 8.8 9.0 9.2 9.6
Aquaculture 21.2 22.5 23.9 254 27.2 28.9
Total inland 30.0 314 32.7 34.4 36.4 38.5
Marine

Capture 86.8 84.2 84.5 815 85.8 84.2
Aquaculture 14.3 15.4 16.5 17.3 18.3 18.9
Marine total 101.1 99.6 101.0 98.8 104.1 103.1
Total capture 95.6 93.1 93.3 83.3 90.5 93.8
Total aquaculture 35.5 379 404 42.7 45.5 47.8
Total world fisheries 131.1 131.0 133.7 133.2 140.5 141.6
Utilization (t)

Human consumption 96.9 99.7 100.2 102.7 105.6 107.2
Non-food use 34.2 31.3 335 30.5 34.8 34.4
Per capita food fish 16.0 16.2 16.1 16.3 166  16.6
supply (kg)

(Source: FAO, 2006a)

Although per capita fish consumption (excludingriad aquatic plants) has increased
gradually, the availability of food fish from captufisheries has declined over the
years (Tacon, 2001). World aquaculture (food fistd aquatic plants) has grown
significantly from a production of below one miltiotonnes in the early 1950s,
production in 2004 was reported to have risen td Billion tonnes, with a value of
US$ 70.3 billion (FAO, 2006b). The contributionaduaculture to global supplies of

fish, crustacea, molluscs and other aquatic anio@isinues to grow, increasing from
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3.9 % of total production by weight in 1970 to 2%4lin 2000 and 32.4 % in 2004
(FAO, 2006a). Aquaculture continues to grow morpidig than all other animal

food-producing sectors.

Worldwide, the sector has grown at an averageofa®eB percent per year since 1970,
compared with only 1.2 % for capture fisheries artl% for terrestrial farmed meat
production systems over the same period (FAO 20@&aduction from aquaculture
has greatly outpaced population growth, with pepiteasupply from aquaculture
increasing from 0.7 kg in 1970 to 7.1 kg in 200dpresenting an average annual

growth rate of 7.1 %.

Asia however, dominates global aquaculture prodactin 2004, countries in the
Asia and the Pacific region accounted for more th@% of the total global

aquaculture production in quantity and 80 % of\thkie (ARD, 2006; FAO, 2006a).
Aquaculture production in Asia was 32.63 millionnt 1997, which has increased
from 13.4 million t in 1988 (Kongkeo, 2001). Chimathe largest producer in the
world and contributes above 60% of the total watfiaculture production. South
Asia produced 2.33 million t in 1997. However, lpnbjections suggest that it will
require another 7.8 million metric t of fish to €e&720 million people in 2020, of
which 97% is expected to come from aquaculturehdlgh Bangladesh ranks
seventh in global aquaculture production, therestié a wide gap between local

demand and supply of fish for the growing populaiigongkeo, 2001).

World aquaculture, in the recent past, has obsemidd diversity within the sector.
This is not only in technologies and farming systeemployed, but also in national
objectives and polices for aquaculture developnierdifferent countries, whereby
priorities have been placed by governments andgitsvth has been supported
(Kongkeo, 2001). Like many developing Asian andidgn countries, the Bangladesh
government has adopted aquaculture development stsategy for reduction of

poverty and food insecurity in her 15 year poveeguction plan, termed as “Poverty
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Reduction Strategy Papers” (PRSP) (DoF, 2005). ibe#ie potential of aquaculture
and fisheries and policy development, there isgelgap between demand and supply
(Dey, 2000) and per capita fish consumption statds$ kg in 2004 (DoF, 2005). The
consumption gap between poor and rich people has laken widening with the
increase of population and liberalisation of themdstic economy and markets

(Barman, 2000).

During the last two decades, a number of developmejects had been implemented
by the Government’s Department of Fisheries (DdBhor agencies and national and
international non-government organisations (NG@s)jvidually or in collaboration.
Almost all key donors in the agricultural sectorvéasupported aquaculture
development with different projects through finaicand technical interventions.
National and international NGOs have played a kah iin implementing those
development projects and disseminating the aquaeutechnologies (Islam, 2002).
Twelve exotic species have been introduced to thtcy and some of those have
become very significant in production, such as esilcarp Hypophthalmicthys
molitrix). This contributed an estimated 23% of total fimigh production in 2001, and
consumption, particularly for poor people (Island02; DoF, 2005). As a result of
combined efforts, a variety of noble aquaculturenventions and enterprises have
been developed and tested, such as “rice-fish feyinicage aquaculture and
integrated shrimp and prawn farming, and pen aduaeuat different locations
targeting different resources. At the same timeveational pond aquaculture has
been improved, diversified and integrated with othgricultural commodities (ADB,
2005). The overview of the broad based aquacultyséems practiced in Bangladesh

is outlined below;

1.1.4.1 Conventional aquaculture in Bangladesh

Conventional aguaculture in Bangladesh is baseabtyctulture of fish mainly Indian

major carps, Chinese carps and common carp in pandsditches. Small-scale
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aquaculture (mainly homestead ponds) produced @0Q,@f fish in 2002, which is
about 80% of the total fish produced from aquacaltin Bangladesh and the other
20% were from commercial fish ponds, cages andyiated rice-fish system (ADB,
2005). There are an estimated 1.3 million fish oimdthe country, covering an area
of 0.151 million ha, of which 55% is cultured, 29%s good potential for culture and
16% is currently unused, but which could potentialso be brought under fish
culture. In 2002 the percentage of production ftbmabove three systems was 72%,
20% and 8% respectivelBBS, 2002). Over the last decade aquaculture produatio

Bangladesh has grown by 20% per annum (Muir, 2003).

In the past, fish farming was extensive and predidantly involved stocking of
ponds with wild caught fish seed from rivers wittlld subsequent management or
use of feed and fertilizer. However, following timroduction of the technology of
induced spawning of carp, coupled with improved asani-intensive fish-pond
management since 1980s, fish farming became moxespiead and gained
significant increases in productivity. The majority fish ponds were originally
constructed as borrow pits for taking soil to builmestead settlements, houses and,
roads and pathways (ADB, 2005). While ponds areal dee multiple purposes, like
bathing of humans and cattle, washing clothes dedsils etc., the primary aim of
aquaculture is to increase household fish consempsind income. Conventional
systems are mostly extensive or semi-intensivechvhivolve low levels of input and

management and lower yields.

Fish culture follows a seasonal pattern. Fish fasnsock fingerlings in their ponds
and ditches in the early rainy season (May — Jwign there is enough water in
ponds. They purchase fingerlings (3-5 inch in lahdgtom either fingerling vendors
or fingerling nurseries (Karim et al. 2004). Theckting rate and proportion of
different fish species, varies widely among indiad farmers depending upon the
farmer’'s own objectives, preferences and strataggl,in many cases, farmer’s ability

to invest (Karim, 2006; Bunting, 2006). Most farm@refer polyculture of fish based
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Indian major carps, Chinese carp and common carthd Mymensingh region, fish
is grown for 9-11 months. Fish is grown mainly atural foods in the water, which
are enhanced by the regular application of livdstaied poultry manure as well as
inorganic fertilizers like urea and triple superopphate. In addition, in the semi-
intensive production system, farmers supply riceanbrwheat, oil cake as
supplementary feed (DoF, 2002), of which rice hisathe main supplementary feed

for fish in pond aquaculture (Karim, 2006).

Fish farmers often thin out fish in small quanstfer home consumption (AIT-NFEP,
1999). They also sell fish when they require. Ripain the winter (November-
January) farmers sell all or most of the remaitfialy (only keeping small-size fish if
water is available). (DoF, 2005). Fish yield vaiieslifferent areas of Bangladesh due
to intensity of management and level of input usewell as quality of natural
resources and climate (CARE, 2001; Islam, 2002)irKk&2006) found that the mean
production of fish in Mymensingh was 2060 kg/hafyediile (DANIDA, 2004)
found the production was 3300 kg/halyear. Averagfe production was much lower

in the northwest of Bangladesh at 1601kg/ha (CARE&L2 Islam, 2002).

There is no significant adverse environmental impfmom conventional semi-
intensive polyculture of carps in ponds (ADB, 2003he aim of conventional
aquaculture has been shifting towards more comadepcoduction as the demand
and price of fish has been increasing with the ¢inaa¥ population. Small-scale farms
have also been able to increase production bysifi@éng management and input use.
While a more intensive type of farming has emerigesbme parts of the country, like
the Dhaka-Mymensingh corridor mainly with catfishangus Pangasius
hypophthalmusfarming. Many small-scale farms have also intéediproduction by
increasing inputs as well as integrating with agtiore, particularly with vegetables

and rice (ADB, 2005; Karim, 2006).
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The contribution of pond aquaculture is significamthouseholds in terms of fish
consumption and income (Bouis, 2000; ADB, 2005) Thprovement of production
technologies certainly increased yield and incomemf pond aquaculture and
benefited farming households. However, the broau@act of pond aquaculture to
rural livelihoods, particularly the people involvedirectly or indirectly in the

production managements is not well understood.

1.1.4.2 Rice-fish farming in Bangladesh

Rice-fish farming is an age old practice in manyafisscountries. Deliberate stocking
of fish seed in rice-fields and its management an@adesh, was introduced and
promoted during the 1980-90s by the research anelalement agencies (DoF, 2002;
ADB, 2005; Gupta et al. 2002). Rice is the stdpted of the country’s people and is
cultured in suitable part of the country. Thereforetegrating fish with rice

cultivation has a enormous potential in the cou(®grman, 2000; Barman and Little,
2006) . Fish in this system are mostly considesedraincremental benefit with little

marginal investment cost. Rice-fish farming comstitl 0.3% of the total national

aquaculture production in 2002 (Alamgir et al. 200

Fish can be grown concurrently or alternatively hwiice. Alternative culture is
usually practiced in the southern region of Bangimdwhere water levels are high in
the monsoon and not feasible for growing rice (CARE@1). The concurrent system
is most popular in the north-west region, whickamsimportant rice growing area of
the country. Fish are grown in both irrigated aathrfed rice in this area. Farmers
mainly grow fish seed with the irrigated rideofo season) and table fish with the rain
fed rice @amonseason). Rice fields need to be altered by raidikgs to prevent
flooding and escape of fish and digging refugefifdr during water shortage. Usually
rice fields are rich with diverse natural fish foodganisms, requiring little or no
supplementary feed. Farmers usually grow fingeslingnostly common carp

(Cyprinus caprig in irrigated rice fields, while raising tilapi®¢eochromis niloticus

16



fingerlings is becoming popular for the rice-fisirrhers in northwest Bangladesh
(Barman et al. 2002). The rain fachon(rain fed varieties of rice), season rice fields
are stocked with a variety of carp species likaurfifabeo rohitg, mrigal Chrrihinus
mrigala), catla Catla catld, and slivercarp along with silverbartBarbodes
gonionotu} as the main species (Gupta et al. 2002). Fistuiured for about 3
months and harvested when the water level beconaglequate. However, fish from
rice-fish system is consumed as required by thesétoalds; even if fish are small in
size (AIT-NFEP 1999). The average production offi fis the rice-fish systems was
184 kg/ha in irrigated rice and 233 kg/ha in rad fice. Gupta (2002) found the fish
production in the field. Although the fish produstilevel is low (for different seasons
compared to pond production), the results and litsngfiows a promising potential
for increasing fish production and household niotit(Barman, 2000; Barman and
Little, 2006; Haque et al. 2006). Through propechteology dissemination
approaches an estimated 65,000 ha rice field cbeldbrought under an integrated

rice-fish system (Dewan, 1992).

1.1.4.3 Prawn and shrimp farming

Introduction and widespread dissemination of brsttkivater shrimp and freshwater
prawn farming in Bangladesh is revolutionary in thistory of aquaculture (Ahmed,
2001). This high value product is mostly exported aontributed 5.7% of the total
national export earnings in 2004 (DoF, 2005). Spricaltured are marine species:
there are 36 marine shrimp species in Bangladegsh aanong thosePenaeus
monodon which is commonly know as Black Tiger shrimp dadally calledbagda
chingri and is widely cultured along the coastal zone (FA@BO0; Arrigonon et al.
2004; DoF, 2005). On the other hand, the term pregfers to freshwater prawn in
Bangladesh and there are 24 freshwater prawn spetithe country. The species
Macrobrachium rosenbergiis the fastest growing amorigacrobrachiumspecies
and therefore most widely cultured in freshwatero(@, 1991; Nuruzzaman, 1993).

This species is known as the giant river/freshwatexwn worldwide, while in
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Bangladesh it is commonly known agolda chingri’ (FAO, 1980; Holthuis, 1980;
Hussain, 1994; New, 1995).

In Bangladesh, freshwater prawn farming first si@irin the south-western region in
the 1970s (Mazid, 1994; Aftabuzzaman, 1996). Lot=dsnt to catch prawn fry from

coastal rivers and reared them in ponds (Ahmed10@ the late 1980s, farming

began to be adopted widely around Bagherhat, irchvifieshwater prawns were
grown along with carp, rice and other crops. Theamsion of freshwater prawn
cultivation has been dramatic, and during the 198@sption has accelerated,
spreading to other southern districts such as Blar€hulna, Shatkhira and Jessore
(Kamp, 1994). In 2005, there were 1.15 million stpiand prawn farmers in the
country covering an area of 203,071 ha in totalbfch three-quarters were in the
south-western region and the rest in the soutfegasegion (Khatun, 2004; DoF,

2005).

Freshwater prawn is cultured in low lying modifigde fields locally called gher’,

an approach which has been genuinely developed abjmefs (BOBP, 1990;
Rosenberry, 1992; Rutherford, 1994; Fleming, 20MRige field dikes are raised
above normal flood level and a canal of 3-5 fee¢pdeand 10-20 feet wide is
excavated inside the periphery as a refuge for psaand fish during the dry season
(Kendrick, 1994). The rice land in the middle isaieed and locally calledhatal
The earlygher innovators tended to be large and middle size éasimbut outcomes
attracted small-scale farmers to develgmprsand the number of small-scadher
farmers has been increasing rapidly beyond theakmsgion including greater Jessore
district (Rutherford, 1994). The majority of thesmall-scale farmers are quite poor.
Although ghersare built for growing prawn, it is practically amensive integrated
system of prawn, fish and agriculture (DFID, 199@)gher systems, prawn is raised
with polyculture of fish in the rainy season, thghout the wholegher and rice is
grown in the dry season in tiebatal and vegetable and fruits are grown on the dikes

round the year (Ahmed, 2001).
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These small-scale aquaculture systems are predotiyir@ousehold based activities
and management of these production systems inVmluseehold members. Household
labour division shows women (housewives) are alstivevolved in agricultural
production and spend a significant proportion ofetiin agricultural activities which

include aquaculture for fish farming households rfigle, 2000).

1.1.5 Women in aquaculture

In the male dominated Bangladeshi society, tradiily rural women are restricted
within households by socio-cultural and religiousubdaries commonly termed as
“purdhd and are expected to remain within the homestekdhan, 1995; Amin,
1997). Women are primarily responsible for all hehusld activities, which include
child care, cooking, washing, cleaning, collectmfgcooking fuel etc. In addition,
however, women are traditionally involved in a e#yiof agricultural activities that
do not require them to move outside of homesteaamid and Alauddin, 1998;
Shelly and Costa, Undated). These activities irelpdultry and livestock rearing,
homestead vegetable gardening, grain and seedssingeand storage etc. These
productive activities are often considered addalorio their domestic above
household activities. However, nowadays, as a treduhe changing social context
and several NGO initiatives women are getting iashegly involved in income

generating activities (Ali and Niehof, 2005).

Involvement of women directly and indirectly inHexies and aquaculture is an age
old practice in many Asian and African countriesoMén perform a range of

activities throughout the value chain of aquatiodgroducts (Kevane and Wydick,
1999; Shaleesha and Stanley, 2000). These adivitidudes fry collection from

nature, induced breeding in hatcheries, grow-oodpction and management, on-
farm and on shore post-harvest activities, margetih products and processing of
fisheries products (Sharma, 2003; Song, 1999). amgkdesh, women are also

involved in many fisheries and aquaculture actgitiWWomen in marine fishing
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communities are involved in several post-harvedivities such as fish sorting,

washing, drying packaging etc. A large number oimea are also employed in prawn
processing. Rural women are also reported to belved in small-scale aquaculture
(Barman et al. 2002; Islam, 2007). Shelly (200&{es that with the changing socio-
cultural condition women’s participation in agritufal production systems in

Bangladesh has started to shift from household doéesening activities to labour

intensive farming systems. In addition, many NG@@idtives promoted group based
pond management and community based fisheries raaread (Sultana et al. 2001).
However, their contribution, benefits both the fehald and national economy is still
largely invisible or ignored. Since a rural womamwsrk outside her household is

often unpaid, it is therefore rarely accountedfficial statistics (APC, 2006).

Therefore, it is important to understand and recmgithe impacts of aquaculture at
the household level as well as on the broader hwedihoods (Ahmed, 2001; Stonich
and Bailey, 2000; Hall, 2004). However, benefitonir different aquaculture
production systems critically depend on the natiama international demand for the
products and access to markets, particularly far pooducers (Ahmed, 2001; Muir,
2005b). A review of the literature suggests thatrtarketing of aquaculture products
is gaining importance in the development arenastodild be given more emphasis in
the future if the benefits from aquaculture aréoéosustained (Squires et al. 1998;
Khatun, 2004). To understand and address poverty é@ssential to examine the
economic and social context, including institutiomearkets, communities and

households (Khan, 2001).

1.1.6  Marketing of aquatic products in Bangladesh

In broader aspects marketing is the process ohpigrand executing the conception,
pricing, promotion, and distribution of ideas, gepdervices, organizations, and
events to create and maintain relationships thal watisfy individual and

organizational objectives (Boone and Kurtz, 1998he American Marketing
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Association defined marketing as “an organizatidoaktion and a set of processes
for creating, communicating and delivering valuectestomers and for managing
customer relationships in ways that benefit theanization and its stakeholders”

(AMA, 2004).

Markets and marketing are critical mediating ingi@ins in rural livelihoods for over
all development. Markets, when they work, can beefiitient mechanism for the
exchange of goods and services, the coordinatiomuyers and sellers and the
allocation of resources in an economy (DFID, 200rketing of aquatic products in
Bangladesh is playing an important role in the exgfe and flows of products from
producers to consumers. Fish marketing in Banglades been mostly developed
and driven by the private sector, which is alsoeobsd in other south-east Asian
countries like India, Thailand and the PhilippifEAO, 2001a). Marketing of aquatic
products in Bangladesh is inherently complex duthéoexistence of different type of
markets, distribution channels, channel interméearcontracts and heterogeneous
consumers (Alam, 2001). Different type of aquatioducts from different sources is
channelled in different ways to the domestic andrimational markets. Marketing of
aquatic products can be broadly characterised asestic marketing and export

marketing.

1.1.6.1 Domestic fish marketing:

Almost all fishes (95%) produced in the country aomsumed locally (DoF, 2005).
Fish from different sources (culture, capture andrine) are distributed to the
consumers throughout the country by channel intdranes. Although all sorts of
fish for consumption may be sold side by side atgame time and with in the same
retail market to consumers, the marketing and idigion channels of fish from
culture, capture, and marine fisheries vary to soméent. The domestic fish
marketing chain is commonly described as long pags#irough 4-5 intermediaries

(Dey, 2000; Muzaffar and Helaluddin, 2001). Lackagfareness and information on
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demand and supply together with poor communicatimilities, as well as limited
human capital of fishers and farmers allow chaninérmediaries to be more

involved in marketing (Alam, 2001).

Fish from the freshwater capture fisheries areitligied through the landing ports or
arots (auction house). Fishers, who catch fish fromifighgrounds or rivers in
different areas sell their catch to middlemen (llgcacalled nikari) through
bargaining. A common complaint is that price fixiaghong thenikaris leads the
fishers to be exploited with low prices of theitaa (FAO, 2001a)Nikari then sell
the fish toarots at landing ports, from which fish are distributeddifferent auction
markets and then to urban and rural retail marktanarine fish, caught by private
boats or trawlers are landed at ports. The Banglad€isheries Development
Corporation has built five landing ports mostlythe southern part of the country
(DoF, 2004). Marine fish are sold through auctiordistributors, who then transport
to urban auction markets. From there they are p@msto urban and rural retail

markets.

Traditionally fish farmers sell their fish to midshen or harvesting teams at the farm
gate (FAO, 2001a; Muzaffar and Helaluddin, 2001)t Wwith increased awareness
farmers also increasingly sell their fish diredity retail markets oarots Arotdars
(auctioneers) organise open bidding for farmerstakd commission at about 8-10%
from farmers (in some parts both from farmers amigilers). The auction system
provides a competitive price for farmers (FAO, 2801f not auctioned at fish are

often sold fixing a price through bargaining atalunarkets.

A farmers’ or fisher's role is normally over aftehe selling of products to
intermediaries. Then, in the course of channeliing distributing fish from producers
to consumers, marketing intermediaries play an imaod role and carry out a range
of functions at different levels, which covers hémg, cleaning, sorting, icing,

preservation and transportation (Muzaffar and Heldin, 2001; Pokhrel and Thapa,
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2006). However, despite their marketing serviceatketing intermediaries are often
viewed as exploitative taking away a large sharthefbenefit accrued from the sale
of fish by taking advantage of small farmers’ unesvess of market prices (Ellis,
1996). Auction markets are playing an importantieenf stakeholders and providing
several services to them, which include farmerahlérom auctioneers, retailers take

fish from auctioneers on credit and informatioraqtiaculture inputs.

The market infrastructures and facilities are comiyodescribed as poor and
inadequate (Sarker et al. 2006). The urban auctiamkets constructed by the
municipal corporations have some facilities likeidage water supply, ice supply,
while most rural markets are lacking these minimfagilities and rarely meet the

needs of market users. FAO (2001b) classified dtmé&sh markets of Bangladesh

into 4 categories: i) Primary markets: marketsiilages and close to the fish landing
places for captured fish, are considered as primemkets. Although fish can be sold
directly to consumers at primary markets, mosthef ¢aptured fish are channelled to
secondary markets. ii) Secondary markets: In seyntharkets fish are gathered
from different sources including primary markets atistributed assembled (sorted,
graded, weighed and packaged) mainly to urban nerldsually thana (Sub districts)

and small district markets are considered as sesgndarkets, iii) Higher secondary
markets: These type of markets usually consistsevkeral wholesale markets or
centres. Big city auction (wholesale) markets ames@ered as higher secondary
markets, and vi) Terminal markets: The retail mtgkare considered as terminal
markets. There are two types of retail markeégaar(which operates daily) and hat
(operates twice weekly) (CARE, 2001). Piumsombumdated) notes similar

classification for fish markets in Thailand inta@&tegories as i) Primary fish markets,
i) intermediate markets, iii) Terminal markets. &to poor communication and

infrastructure farmers from remote areas can noéstown markets (Ahmed et al.

2005).

23



1.1.6.2 Export marketing

Export of non-traditional products, like fisherigwroducts, has been boosted
remarkably since the 1990s due to policy reformtrae liberalisation and trade
promotion as well as integrating local economy witd global economy. The policy
reforms in late the 1908’'s and early 1990s includgiinulating exports and
encouraging investment in export-oriented interigrg through removal of anti-
export bias, introduction of incentives for expoatsd facilitation of participation in

global market (Khatun, 2004, Ittefaq, 2005).

Shrimp and prawn dominates fisheries export mamgesind only small quantities of
frozen freshwater and marine finfish are exporte®, 2005). Almost all shrimp
(bagdg and prawn dolda produced both from culture and capture fisheiies
Bangladesh are exported after processing. Therel2de processing factories in
Bangladesh sited mostly in Khulna and Chittagongy@ et al. 2005; DoF, 2005).
All these factories are private owned and are irddpnt companies. The marketing
chain within the country is completely separatemirfrdomestic fish marketing and
the products flow from farm to processing factari€se processing factories do not
buy prawn and shrimp directly from producers maiflgcause of their small
guantities as well the factories being establishedities. Therefore, prawns are
channelled from production point to processing ddes through different level of
intermediaries (Bayes et al. 2005). However, theketang channel for captured

shrimp and prawn operated in different channel.

Khatun (2004) reported that in the coastal regibKrulna farmers sell most of their
prawn to local collectors calleddira” (middlemen). Theoira then transport prawn
and shrimp to the urban depots which are mostlyattd near the factories. At the
depots, some pre-processing activities such asim@stieading, icing and packaging
are carried out before it goes to the factoriedifal processing. But the processing
factories are responsible for the final sortingadiing, icing and packing as well as

export. Many farmers with little investment capiiar farming borrow money from
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depots through théoiras and are then compelled to sell prawn to thatiquaar
foirs/deposat slightly lower rates than current market prigghatun, 2004). A
similar case is found is for deport owners, wheetidans from processing factories.
This highlights the shortage of business capital issues of access to credit in this

marketing chains.

In the case of wild shrimp the supply chain is tslig different. Fishing is generally
performed by trawlers, mechanised and non-mechérisats. The trawlers make a
trip for 25-30 days at a time and the trawlers hthe processing and preservation
facilities on-board. Therefore, the trawlers go fishing with a crew of 20-25 which
include fishermen, processing workers and othesdedrs and most processing takes
place at sea. Once landed, the shrimps are thgiliestigo the buyers, and deport

owners. They are then hen sold to processing fastor

As many activities (handling, sorting, gradingnigiand packing) take place in the
marketing before export quality control is a com¢grarticularly after the import ban
of shrimp and prawn by the European Union in 199€ tb a failure to meet the
quality standard (Rahman, 2001). Though the baeda®r only 6 months, it has left
behind quality control as a major concern both fotporters and channel

intermediaries as well as government.

The shrimp industry in Bangladesh generates empoyrfor an estimated 600,000
people, which includes poor producers and chanmrmediaries (Bayes et al.
2005). They estimate that with an average famitg sif 5.6, about 3.4 million people
of Bangladesh are, directly or indirectly, dependen this industry for a living.

Khatun (2004) notes that among the channel inteiamied fry collectors, hatchery
workers, depot workers, processing workers andspairt workers are the poorest in
the society and deprived from many basic needsléthée employment in marketing
is critical for survival, the impact of the emplognts in broader livelihoods and

welfare is largely under studied.
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1.1.7 Poverty reduction and Sustainable Rural livelihoods

Poverty is a multifaceted concept. Traditionallyw@dy is viewed as pronounced
deprivation in well-being (Hossain, 2004a). Poversy usually measured with
reference to a threshold level of income or expenelj termed as the poverty line, to
meet food and non-food basic needs for a personaiatain healthy and productive
life. The United Nations defined the “poverty lin@$ and “individual with an income
level that is considered minimum sufficient to sirsta family in terms of food,
housing, clothing, medical needs, and so on (Unidions, 2006). Since the
publication of Sen’s theory of entittement (Sen,81P a ‘new consensus’ in
development economics has emerged over povertytieduin which human capital
provision, rapid economic growth (focusing on laboiensive sectors) and the
provision of ‘social safety nets’ are seen as beisgential (Zheng, 2000). In contrast
to the narrow definition of poverty retained wittime new consensus, the literature
suggests that broader measures of well-being, wheclbgnize entitlements (Sen,
1981), vulnerability (Chambers, 1989) and empowatm@&riedmann, 1996) are
necessary to represent the nature of poverty moomrately (Williams, 1999;
Anderson, 2003). Sen (1993) later, defined povastycapability deprivation”, which
refers to non-income dimensions of poverty and $esuon unmet basic needs in

food, clothing , housing health and education.

Analysing livelihoods is increasingly gaining irgst as a “new” approach in research
and development to address rural poverty reductpmarticularly in developing

countries. This is perhaps because increased aswearf livelihoods can lead to
better formulated policies than those based on emtional sector and sub-sector

analysis (Stroud, 1996).

Livelihoods can be defined as “a means of livinghich refers to the way of living
rather than income and consumption alone (Stro86;1 Avnimelech, 1998;
Chambers and Conway, 1992). Avnimelech (1998) alsfined livelihood as

“comprise of the capabilities, assets (stores, mess claims, and access) and
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activities required for a means of living”. Aftervds, several researchers used this
definition with minor modification (Carswell, 199Bcoones, 1998). This definition
highlights the linkage between assets and theiieti\determined by those assets that
can generate income for survival. Slightly modifyi@hambers and Conway (1992)
definition, Ellis (2000a) defined livelihoods as fielihood comprises the assets
(natural, physical, human, financial and socialitedp the activities, and the access to
these (mediated by institutions and social relafidhat together determine the living

gained by the individual or household.

Taken together, these definitions reveal that ilnds are a multi-facetted concept,
being both what people do and what they accompbghdoing it, referring to
outcomes as well as activities. Niehof and Prié®{2 define livelihoods in terms of

a system, which can be conceptualised as havinfplib&/ing components:
i.  Inputs: resources and assets
ii.  Output: livelihoods
iii.  Purpose: livelihood adequacy for meeting basic s¢€ttambers, 1989)

iv.  Activities: livelihood generation and the compasiti of the livelihood

portfolio
v. Agency: efforts of households and individuals thiage livelihood adequacy
vi.  Quality: degree of vulnerability (or sustainabi)ityf the livelihood produced

vii.  Environment: context within which the livelihoodssgm functions interfaces

with other systems and institutions

Many development agencies have adopted the livatintbncept as central to their
development strategies and activities with furtimémor modifications (Gupta, 1992).

According to the Department of International Deypaient (DFID) “a livelihood
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comprises the capabilities, assets and activigegiired for a means of living. A
livelihood is considered as sustainable when it cape with and recover from
stresses and shocks and maintain or enhance abitiips and assets both at present
and in the future, while not undermining the natussource base (DFID, 2000).
Gupta (1992) placed emphasises four key dimendimrsistainability — economic,
institutional, social and environmental sustairighilAll these are important, but a
balance must be found between them. While USAIDd@ted) defined livelihood as
the sum of ways in which people make a living. lastncommunities in low-income
countries, poor families balance a set of food emwme-earning activities. Acute
food insecurity results when the failure of onenwre of these strategies cannot be
compensated for other strategies. Livelihoods ardiesd and analysed because these
provide holistic information that can reveal howgdavhy, people survive (or fail to

survive) difficult times as to reduce vulnerability

1.1.7.1 Vulnerability and Livelihood diversification

Vulnerability refers to the full range of factotsat place people at risk of becoming
food insecure. The degree of vulnerability for amdividual, household or a
community is determined by their exposure to tek factors and their ability to cope
with stressful situations (Varadi et al. 2001).In&arability is defined as a high degree
of exposure to risk, shocks and stresses; and pesseo food insecurity (Chambers,
1989; Bhuiyan, 1999). There are two aspects of emalnility; external threat to
likelihood security such as climate, sudden disaasitel internal; coping capabilities
by assets, food stores or support from kin and conityn Households, that are both
highly prone to adverse external factors and lagkinasset or social support systems

are most vulnerable in the society (Stroud, 1996)

Devereux (2001) noted vulnerability is a concdyatt trombines exposure to a threat
to susceptibility or sensitivity to its adverse sequences. Although poverty and

vulnerability are not synonymous, the poor are mprene to livelihood threats
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(Wisner, 1993) and are more susceptible to shodestd their low level of asset
holdings. The rural poor are always particularlp@sed and especially vulnerable to

livelihood shocks and variability.

Livelihood insecurity is not just a symptom of paye rather it is contributory.
Sustainable rural livelihood development therefarguires tackling vulnerability as
well as reducing poverty since vulnerability isretated with poverty. Vulnerability
and sustainability, though not antonyms, repretfemttwo extremes of a continuum

indicating the quality of the livelihood system.

Niehof (2004) noted sustainability is usually definas the ability to cope with and
recover from stress and shock, while maintainingrdrancing capabilities and assets
(Avnimelech, 1998; Scoones, 1998). Households witinerable livelihood systems
have neither enough assets, nor the capabilitiesréate or access them. Such
households have problems in providing for their rhers’ basic needs, are unable to
create a surplus, cannot cope with a crisis, aeaafien chronically in debt. They are
often burdened with liabilities, such as having eslthy members or living in a
degraded or hazardous environment, rather thann@asssets. Niehof (2004)
suggests that sustainable livelihood systems hadfigiently robust and stable base
of assets and resources. Even in a situation sisarr stress, such households will be

able to recover and bounce back.

To reduce livelihood vulnerability, livelihood diksdfication is the common
phenomenon and important strategy for many devedppountries (Niehof, 2004).
Over the years, rural poor people in developingntees adopt several strategies to
spread risks for smoothing food consumption andnme during such crisis or stress.
According to Stroud (1996) rural livelihood divdisation is defined as the process
by which rural households construct an increasidilgrse portfolio of activities and
assets in order to survive and to improve theinddiad of living”. Barrett et al.

(2001) noted: “diversification is widely understhas a form of self-insurance”
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spreading of risks has long been associated witrenp and survival. However,
diversification is not just associated only witingual, it may be related with success
at achieving livelihood security under improvingpaomic conditions as well as with

livelihood distress in deteriorating condition<Elljs, 1998).

Ellis (2002) argued diversification could be one tefo types by “necessity” or
“choice”. Necessity refers to involuntary and deape reasons for diversifying
livelihoods, while choice by contrast, refers tdwdary and proactive reasons for
diversification. In the rural development contediversification is often viewed as
either on-farm changes in mixed agricultural atitééi or developing rural-based non-
farm full time employment. Diversification, howeyen both cases is considered as
changing full-time occupation rather than as alsingdividual or family/household
possessing multiple occupation (Pullin, 2001). ®e%0(1998) identified three types
of rural livelihood strategies: agricultural intéiwation or extensification, livelihood
diversification including both paid employment andal enterprises, and migration
(including income generation and remittances).i®ath (2003) lists these categories
of livelihood strategies as natural resource based-natural resource based and
migration (Stroud, 1996), in contrast, in his framoek, categorises livelihood
strategies as natural resource based activitie®matural resource based activities

(including remittances and other transfers).

Growth in livelihoods is considered as essentialréalucing vulnerability or poverty
through diversifying livelihoods in both naturakoairce based (on-farm and off-farm)
and non-natural resource based (non-farm). On-famoh off-farm growth increases
food for consumption and incomes, and demand fooua (employment), while non-
farm growth increase jobs and services in agriceland value chain both forwards

and backward linkages.

However, sustainable diversification focuses mardh® non-economic attributes of

survival, not only economic ones, which therefaneludes “inter alias” the social
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relationships and institutions that mediate peaplatcess to different assets and
incomes (Stroud, 1996). This is described as ‘iinoad processes” and “transforming
processes” in the livelihood framework. In broademns transforming processes
includes polices, institutions, law, incentivesldtize price), and social relations and
seek a great number of contextual, trend and donditonsiderations for reducing
vulnerability. ‘Social relations’ as transformingopesses are sometimes viewed
together under ‘institutions’. According to Stro(tP96) social relations refer to the
social positioning of individuals and householdghii society, which comprises
gender, caste, and class, religion, age etc. Orother hand, institutions are the
formal rules, conventions, and informal codes dféhgour, that comprise constraints
of human interactions such as laws, land tenur@ngaments (property rights), and
the way markets work in practice (market as ariturtgin). Markets (as institutions)
and social relations together are critical meditatfactors for livelihoods as they
encompass the agencies that provide support aictasie capabilities of individuals

or households (Stroud, 1996).

1.1.7.2 Livelihoods and markets

Markets provide an important mechanism for effitiesoordinated economic
exchange, and the volume of transaction indicdtegtonomic condition of a society
or country Dorward and Kydd, 2005). An increasing trend of volume of market
transactions is a key feature of richer economi®moting more efficient and
extensive markets and promoting greater accesscttaage mechanism for the poor
is an important element for livelihoods developmenhe theoretical economics
literature often relate vulnerability to marketlfmés such as asset markets, capital
markets, and labour markets and economists seeowngr rural livelihood

sustainability to removal of market inefficienci@evereux, 2001).

DFID (Undated) noted that agricultural growth inopaural areas can contribute

poverty reduction through three broad ways: i) lseatly increasing income for
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farmers and farm labourers through increasing aljual productivity, ii) supplying
food for both the urban and rural poor; and iiiyiagiture’s contribution to growth
and the generation of economic opportunity in tba-farm sector. Over time this
leads to structural economic change, with growimgpartance of the non-farm
economy. While agricultural growth has its great@spacts on very poor rural
economies, it can face severe challenges such rmandiéng supply chains, weak
institutions and often thin markets (less demandi preferred buyers for products),
and these can lead to low level equilibrium trajpéchv discourage smallholder farmer
and agri-business investments. In such circumssatiee development and operation
of institutional mechanisms promoting coordinat&dhange along supply chains and
the access of the poor to such exchange beconeslctd pro-poor growth in rural

areas.

Dorward et al. (2003) noted ‘sustainable livelide@nd poverty reduction has to be
related to wider dynamic processes of growth oéll@nd national economics, to the
two-edged sword of competition, both a force far@asing economic efficiency with
lower price for consumers, and a threat to pawmicuktakeholders (poor
intermediaries). Perhaps the most important pairihat development of livelihoods
critically depends upon, among those things, demfandthe outputs (goods and
service) supplied by those livelihoods. If the sotd market and market relationships
are not properly addressed in livelihoods analgsid action, then it can lead to
failure to identify and act on (a) livelihood oppaorities and constraints arising from
critical market processes and (b) institutionaléssthat are important for pro-poor

market development (Dorward et al. 2003).

The livelihoods of most rural people are directly indirectly dependent on their
involvement in a range of markets as private agentass employees. Therefore,
growth of markets can provide a highly efficient ananism for exchange,
coordination and allocation of many resources, goadd services. However, poor

rural poor people themselves often find problemsiciwhare critical to their
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livelihoods. This may be because of their low leweélhuman capital and social
networks. Therefore, the current research aimsntdyae the impact of production
and marketing of aquaculture products on ruralliim®ds using sustainable rural

livelihoods framework.

1.1.8 Livelihood analysis: Approach of impact assessment

Livelihood approaches involve a conceptual shifinfranalyzing rural people as
smallholder farmers to much a broader understandMgrray, 2002). Several
frameworks have been proposed for the analysisvefiioods. They include the
Sustainable Livelihood Framework (SLF) (Carney, &9%coones, 1998), the
Framework for Thinking about Diverse Rural Liveldds (Ellis, 2000a),
(Bebbington, 1999)’'s Capitals and Capabilities Feauork, and the (UNDP, 1999)’s
Sustainable Livelihoods Diamond. These framewoikegehdifferent emphases rather
than basic conceptual differences. They all attempitegrate assets, constraints, and
human capabilities in a logical and comprehensia@mer to analyze the status, form,
nature, and condition of livelihoods over space am#. Among these frameworks,
the SLF has been the most popular partly becauste ofbust analytical ability and
also because of its widespread promotion by deweéop agencies. The SLF posits
households make a living by using five types ofetsgnatural, physical, human,
social, and financial) in an environment influendeyg institutional and structural
factors (Ellis, 2001). It identifies vulnerabiligs a key factor that households seek to

manage.

The key features of the livelihood framework matkespecially relevant for studying
resettlement. The features are firstly, it viewsetded households as making a living
in a variety of ways of which farming may be jusedFrancis, 2000; Murray, 2002).
This liberates us from the “smallholder farmertraghtjacket that dominates rural
development discourse. Secondly, livelihood apgreacemphasize the need to see

land as just one among several different asseitdtsapequired to make a living to
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human, financial, physical economic infrastructameg socio-political assets. Thirdly,
livelihood approaches place the interaction of vA€ous capitals within a broader
policy environment. Fourthly, the framework allows to investigate livelihood
dynamics in a given geographical and historicatexin(Murray, 2002). Livelihoods
are not static but change in response to variotsrrial and external stimuli

(Chimhowu and Hulme, 2006).

The livelihood framework is increasingly used imaludevelopment, policy research
and impact assessment. Furthermore the approguisisve in that it first identifies

what people have rather than focussing on whatlpetipnot have (Cahn, Undated).

1.2 Rationale of the research

The general introduction highlights the theme ‘amli@re for development’ more

specifically, improvement of livelihoods by redugipoverty. While the potential of

aquaculture can be widely recognised from the dgmowtrecent past years, which
suggests significant future dynamic growth and gbation to development of the

country, this will not be automatically happenedlyoby changing production

technologies. A wide range of social and economissiies should be considered
simultaneously associated with aquaculture, itseligament and interactions which
are, in fact, closely linked to national, interoatl policies and, institutional features
(Muir, 2005). Although, many aquaculture technoésgiappear to have led to
increased yields (Ali, 1996), the development afamylture, and the benefits derived,
have faced criticism for the lack of clear impaots the poor and, particularly, the
belief that its promotion may further undermine #eeess of the poorest groups to
fish (Bernacsek, 1991; Govereh et al. 1991; Ahni®®2b; Thompson et al. 2000;
Ahmed, 1992a; Farrington, 1998). In many casesatlaption of these technologies
and broader impacts on rural livelihoods and béndéi the poorest people remain

unclear. Clear understanding of current statugjofaulture as a whole and its impact
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on livelihoods, particularly in the rural areas, ulb contribute significantly to

effective development of future policy and effidieéechnologies (Edwards, 1999a).

The export of aquatic products (mainly shrimp amdwm) encouraged by the
government to increase foreign exchange has le@ t@pid expansion of the
technology in many areas beyond the costal zonetbeelast decade (Rahaman and
Helal, 1996). While it is widely seen that introtioa of shrimp farming in the coastal
district of Bagherhat, Shatkhira and Khulha hasaeckd the rural economy, the
environmental and socio-economic implications halso been documented as
significant (Primavera, 1997). The displacementthaf traditional food production
systems in coastal areas greatly increases risketbsecurity as well as encouraging
greater dependence on cash transactions for tla liuelihoods (Ahmed, 2001;
Panorama Acuicola, 2005). Similarly in Africa, fisbnsumption has been found to
decline and socio-economic welfare became imbathlce to the increasing trend
towards export products (Bernacsek, 1991). Devetopnof such export oriented
aquaculture without understanding the broader impacthe rural social, economy
and environment may lead to further livelihood detation, particularly for the poor
rural people. Current study will analyse the impafdintensive export oriented prawn

productions on rural livelihoods in recently expadgrawn farming areas.

Growth of aquaculture can enhance the rural ecordinegtly and indirectly in many
ways, beyond the producer household. Intensiveadpuae requires a relatively high
input of labour, which makes them pro-poor (GFAR)O&). In such cases
employment opportunities for many poor househdilie, day labourers and fishers,
may be enhanced. However, the level and conditiuoch employment, and impact
on household and broader rural livelihoods are tstddied. Therefore, (Hamid and
Alauddin, 1998) raises concerns for the qualitytlofis employment as well as
vulnerability related to global trading conditiodemand and supply). The current
study will analyze the level of on-farm employmesmd its impacts on rural

livelihoods.
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Traditionally, women are involved in a variety afriultural activities (Paul and
Saadullah, 1991). Such involvement significantlgreased over the last two decades
thorough the government and NGO initiatives, patéidy micro-credit programmes
of NGOs (Islam, 2005). Many development projectsBangladesh, particularly
NGOs have involved women and encouraged participaih socially accepted
aquaculture activities like feeding, fertilisingning etc. The women cage farmers of
CARE CAGES project managed cages jointly with tHaisbands (Menon, 2000).
Furthermore, increased labour demand with intesadifin of aquaculture have
affected intra-household labour allocation leadiogan increased role of women in
aquaculture (Weinberger and Genova, 2005). While,division of labour showed
that women’s workload was often considerably inseea(Brugere et al. 2001), the
impacts of their involvement in aquaculture on vidisial and household level are
unclear and poorly documented (Spring, 2001). Aesgwon the impact of woman’s
participation in aquaculture and their benefits ldoelp better define strategies to
involve them in aquaculture; otherwise such involeat would end up only with
increasing workload for women. The research wilhraine the roles of women in

aquaculture and the impacts of their involvemenhwwihouseholds.

The livelihoods of most rural people are directly indirectly dependent on their
involvement in a range of markets as business agerdas employees (Dorward et al.
2003b). Transaction of aquatic products has ceytamcreased both nationally and
internationally with the growth of aquaculture. évirew of the literature suggest that
as in most southeast Asian countries, the domdstic marketing channels in

Bangladesh are characterised by long chains andpleaity (Chauhan, 1995;

Hussain, 1995; Karundeng and Sudari, 1995; Your#§4)l Usually fish from

freshwater open capture fisheries passes 4-8 lbedise it reaches to final consumer
from the farm gate, tending to raise the markethraggins (Barker, 1989). Marketing
intermediaries undertake a range of important fonstand play a significant role in

the marketing and distribution of fish throughotie tcountry. Overlooking the
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positive role of intermediaries in providing mariket services particularly to small
farmers, agricultural policymakers in many devehgpcountries have had a tendency
to perceive them as parasites who take away a &rgee of the benefit accrued from
the sale of products by taking advantage of smainérs’ limited awareness of
market prices (Ellis, 1996). Such a perceptiorigs alearly reflected in policy papers

and development reports (Mohtar, 1997; Lee, 199ihd@an, 1997; Khushk, 2001).

While government policy and service regarding tharkating system has a direct
influence on the price of products (Hotta, 1995jefa et al. 1998), there is no fixed
pricing policy in the fish marketing in Banglade§femand and supply, subject to the
influencing variables including species, size andhligy determine fish prices.
Seasonality is expected to be of particular impar¢ain the trading of aquatic
products in Bangladesh, where seasonal rainfalépe greatly affect availability of
wild fish in the market and demand for culture,doand seed fish. In this context,
improving access to market information may be a kechanism for ensuring poor
people can retain or increase their role and bendfi marketing fish, a highly
perishable product. Quality of market informationdaits dissemination could be
crucial for price determination (Young, 1994). Yat improved understanding of the
channels of marketing information and market fee#bmto production decisions
should allow us to better understand the conse@seotcmarketing aquatic products

on creating and developing human and social asstts the system (DFID, 2005).

In contrast, the role of marketing, channel intestrages and their benefits through
involvement in servicing aquaculture have frequebtden ignored, possibly because
they are inherently more complex, less tangible @dea records are commonly poor
or non-existent. However, the few studies atteohjatethe recent past were focused
mainly on the trading system (marketing systemgntiflying formal channels,

marketing margins etc.) rather than producersensadnd consumers (Sarker, 1999).

In view to support policy development current studyll identify marketing

37



mechanisms and linkages of fish marketing, rolelannel intermediaries and their

share of benefits.

Sustainable livelihoods approach provides a loaus development interventions
through various ‘entry points’ by which poor andnerable groups can be identified,
means of development can be found and processedbeddentified to improve
livelihoods. The livelihood framework also allowsadysing of how the assets,
activities and access of poor people has been eldamigrough the growth of

aquaculture (Pullin, 2001).

Finally the adoption and intensification of aquaictd, with the growth of domestic
and global markets of high value farmed aquatidpets, including farm and non-
farm employment are prompting priority need for ieswing impacts on rural
livelihoods. An improved understanding of the treoid adoption of aquaculture,
particularly small-scale aquaculture, and marketihthe products should inform and
assist policy development in Bangladesh and alloovenmeaningful and efficient
targeting of poorer people. Therefore, the reseaitts to analyse the broader impact
of aquaculture production and marketing on runalihood, particularly the poorer
section of society and will test the assumptiort #iguaculture is benefiting poor

stakeholders through out the value chain by testingoroader hypotheses below;
1.3 Broader research hypothesis

Aquaculture production and marketing have significeampacts on enhancing rural

livelihoods in Bangladesh
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Working hypotheses
The broader hypothesis will be tested though tgdtie working hypothesises below:

1.3.1.1 Promotion of aquaculture production enhdnceral livelihoods of

Bangladesh including poor people.

1.3.1.2  Aquaculture production has enhanced womemtductive role and

benefits.

1.3.1.3 Marketing of aquaculture products in Badgkh is becoming diverse and

enhancing aquaculture production and rural livedim
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CHAPTER 2 Methods and processes

This chapter describes the broader research préméssed to explore the impacts of
aquaculture production and marketing on rural ihabds for testing the working
hypotheses stated in section 1.4.1 in Chapter &.prbcess includes development of
a conceptual framework, design of a research frasnewdentification of strategies,
methods and tools for different stages of the mebeaHowever, sample size and
number of participants in different activities hateen presented in individual

chapters (Chapter 3, 4 and 5).
2.1 Conceptual framework

The aim of the research was to explore the impittieoproduction and marketing of
different aquaculture products in wider rural conmities. The research was “people
centred” which spotlighted more on “livelihoods” péople employed in aquaculture
production management than the technology or yoeélproducts at production level.
The people servicing with marketing were the maeuéed than demand and supply
of products. The research used the “sustainablal rivelihoods” concept for
understanding the wider livelihood context and ttigelihoods framework” to
analyze the impact of aquaculture on household ranal livelihoods in order to
achieve the aim of the research. A brief overviegl&ning the livelihood concept
and livelihoods framework has been outlined as ¢pamknd in Chapter 1. Although
research on livelihoods using the “sustainablelilo®ds concept” broadly looks at
almost any aspect of the way people go about gaailiving, the research was more
focused on *“aquaculture production as a livelihoggtion” and “market and
marketing as mediating institution. Livelihoods wetonsidered at a macro level

whilst livelihood outcomes” of stakeholders at midevel were a focus. As such the
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study attempted to narrow down to livelihood assetscesses, strategies and finally

outcomes in the livelihood framework.

Several approaches have been used for understamndingpnduct a marketing
situations. However, “commodity sub-sector appreaths one the most commonly
used approach (Abdula, 2005). The sub-sector asalgs gaining attention in
institutional analysis, including marketing. Soe fimal conceptual framework for the
study was developed combining “the sub-sector” ephawithin the “livelihoods

framework” and covered the shaded cells shown Eigut.

Sub-sectors and sub-sector participants

Livelihood
frame Aquaculture production Domestic fish marketing Botpnarketing

work Depd SupportProcesso
Farmer| Womef,.. RetaileAuctioneer |Service|--Po |Service|and

/fisher owners

people people |Exporter

Labourer Supporf

Livelihood
assets

Vulnerabil
ity context
Policies
Institution
and
processes
Livelihood
strategies

Livelihood
outcomes

Figure 2.1: Conceptual framework of the research
(Source: Adopted from Keith and Oudwater 2003)

The livelihood framework incorporates a broad cgntnd relationships inherent in
rural livelihoods. It therefore, highlights the iompance of a qualitative component to
livelihood analysis. Many impact assessments usatigative information and make
an attempt to show how certain inputs lead to cerdavelopment outputs through
large-scale statistical analysis. The other assestsmdepend on qualitative data

where the causal chain is seen as more importdmerrghan statistical correlations

41



(Stirrat, 2003). But a combination of both quaiitatand quantitative techniques is

probably the most popular for understanding livaditis (Chambers, 2001b).

Qualitative and quantitative methods are incredgiognsidered as complementary to
one another in livelihood analysis. In such a caraton, qualitative methods allow
the assessor to identify a wider view of differesisues and outcomes, which can then
be used to frame more narrowly focused quantitatesearch. Howe and McKay
(2005) noted that although quantitative methodHseen very informative, they also
suffer from limitations with regard to understargliactors and processes underlying
poverty. As it is difficult to explore impacts uginonly large-scale quantitative
analysis (Stirrat, 2003; Howe and McKay, 2005),réf@re the current research

combined ‘qualitative’ and ‘quantitative’ data @tion methods.

2.2 Overview of the approach, methods and tools used

2.2.1 Research approach

The sustainable rural livelihoods concept and fraoré& places great importance on
“participation” of stakeholders for both researctl alevelopment. Ensuring complete
participation of stakeholders at all stages of rdmearch was the main principle of
selecting data collection tools and methods anéhduttata collection. Therefore, a
suite of tools or methods were used for the curresgarch, which are collectively

know as Participatory Rural Appraisal (PRA).

Participatory Rural Appraisal (PRA) approach andhuds are being increasingly
used in research and development process, particula developing countries.
Participatory Rural Appraisal originated 1980s sigrsome of the principles of
Rapid Rural Appraisal (RRA). Chambers (1994) ndtet the term is being used to
describe a growing family of methods to enable ligmsople to share experience to
plan and act. Participatory Rural Appraisal is ell'an approach and methods for

learning about rural life and conditions from, wisimd by rural people” (WCED,
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1987). Participatory Rural Appraisal developed fr@pproaches, traditions and
methods of participatory research, applied anthoapo and field research on
farming systems (Gilbert et al. 1980; Shaner et 8982) and has mostly from a
synthesis of agro-ecosystem analysis (Gypmantasidi Conway, 1980; Conway,
1986). Bene (2003) and (Conway, 1987) described RRAa starting point for

understanding local situations in a broader context

Participatory Rural Appraisal results have beenpamad with more formal farm and
household surveys used on conventional quantitatial research methods, but no
significant differences have been observed betweernwo approaches (Franzel and

Crawford, 1987; Rocheleau et al. 1989; KotharQ10

Participatory Rural Appraisal, however, is not witl its critics. Gladwin et al.

(2002) pointed to much reliance on untested ethapigc observations that are made
over brief periods of time. They claimed that thenausions reached using
participatory methods frequently ignore individwariation in participant behaviours
in order to focus on the similarities among thenhi/Kapoor (2002) argued that the
role of PRA facilitators, the personal behaviour alites and the questions of
legitimacy, justice, power and the politics of gen@énd difference are sometimes

ignored.

2.2.2  Well-being ranking

Stratification of households according to levelsnvafll-being is a widely used tool in
research and development. The traditional apprtathe measurement of household
wealth ranking through standardised householdviger surveys have been replaced
by many poverty alleviation research and developgrpeogramme (Scoones, 1988).
Well-being ranking is effective in targeting a sifieqgroup, particularly the poor who
are often ignored during planning and developmamd, in focusing research through

understanding specific constraints of differentugr® (Hediger, 2000).
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The current study used “well-being” rather than aitk” in a ranking process for
stratifying the households. Wealth is defined imt& of access to or control over
important economic resources (Goulet, 1994), but-eng is a broader term that
can encompass social status, positive attitudelretwell-being ranking, participants
are asked to identify their own perception of thsefatus in a certain livelihood
context. Therefore, this can include social, edooathealth, culture etc. along with
wealth (asset holdings) (Stirrat, 2003). Well-bestigtification of rural households in
Bangladesh is important to understand the natuceeaatent of vulnerability. In a
recent aquaculture impact study Karim (2006) useil-being ranking to stratify
households into better-off and worse-off before arathnding socially aggregated
focus group activities. While in another impact esssnent study, Islam (2007)
grouped rural households into three as betterqoidium and worse-off. Haque
(2007) also classified rural households into ricleedium and poorer categories to
identify impacts of rice-fish farming on rural liMeoods and the adoption process of

the technology.

2.2.3  Focus group discussion (FGD)

Focus group discussion is one of the most widegdysarticipatory methods in both
PRA and PRA (Guijt, 1992a). Focus group discussioan be used to enable
different categories of people, particularly disachaged groups to identify their
priorities and interests. Differentiating by groumterest and gender can be crucial in
terms of identifying priorities. Evidence showstthi@e contrasts can be sharp (Swift
and Umar , 1991). Focus group discussion is udedtafely in marketing and policy
research (Loader and Amartya, 1999). While assgsdhe implications of
implementing Hazard Analysis Critical Control Po{RIACCP) regulation in shrimp
industry Khatun (2004) used FGDs with various lsvef people in the industry,
including marketing intermediaries. Ahmed (2001)nawocted several FGD with
different level of stakeholders in prawn farmingcls as farmers, women, fishers etc.

to identify socio-economic impact and constraipiafwn farming in Bangladesh.
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Focus group discussions can also generate quamitdata along with qualitative
information. Shelly (2005) used FGD for stratifyifgpuseholds in participatory
monitoring and evaluation, while in Vietham it wased in participatory poverty

assessment by (Shah et al. 1991).

2.2.4  Participatory Mapping

Participatory mapping is one of the most populaARBbIs used in a variety of ways
and purposes in research and development. In masgscgathering of information
starts with mapping, as it gives a broader vievgadiety and systems (Shahvali and
Zarafshani, 2002). But most importantly particigaenjoy mapping and thus good
rapport is built between participants and reseastpmfessionals, which later

provides them with greater access to in-depth imédion.

Mapping flows of products can be an effective tlmolidentifying marketing chains,
markets and networks, which can be then used tuapther required information
through group discussions (Kleith et al. 2003).rBamn et al. (2002) used mobility
mapping to identify the social impacts of smalllscaquaculture. Human mobility
mapping of farmers was also found to used in adtaeutechnology dissemination

and adoption in the north-west Bangladesh (Isla002?

2.2.5 Observation

Observation as a research method involves ‘systeatigtobserving objects, events,

processes, relationships or people and recordiesetiobservations’ (PAPSL, 1997).
Bowling (1997) also added that systematic observationciassic method of enquiry

in natural science (people's experimentation, kedgé and values). Advantages of
the use of direct observation as a research methgdbeen emphasized by many
researchers particularly for case studies (Atkinaod Delamount, 1985; Robson,
1993). Moreover, Simpson and Tuson (1995) notetlttiexre is almost no research

strategy to which data collection by observationntd contribute. Observations in
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this study were used mainly to collect informatarmarketing activities, particularly
during product processing and handling. Kleith let @003) suggested that in fish
marketing research direct observation of operatiomd facilities helps to improve
understanding and to cross-check the data alreathined. Islam et al. (2004b)

studied auction markets and activities in Dhakaugh observation.

2.2.6 Case studies

The case study has been widely used as a reseetblodrin a variety of disciplines,
including natural sciences. A case study is a coresituation commonly studied as
a single unit and has clear boundaries. It mayrbaneestigation of an organisation,
an event, a process or a programme (Merriam, 1B88sey, 1999). Anderson (1998)
noted that ‘case studies are a holistic researdhadethat uses multiple sources of
evidence to analyse or evaluate a specific phenomen instance’. He further
elaborated that ‘case studies are a useful waydtematically look at a specific case,
collect data, analyse and interpret findings witthieir context and report results’.
Bassey (1999) in his critical review on case stadggested that the case study can
lead to an understanding of the complexity of dipalar context. Case studies have
been used in the current research to explore tepth impact of aquaculture and

marketing on stakeholders’ livelihoods.

2.2.7 Questionnaire survey

Surveys based on structured questionnaires arethodox, but useful tool for data
collection in social research (Bassey, 1999; Catesd. 2002). Although large scale
guestionnaire surveys are sometimes criticisedHeir high costs, errors and other
defects (Bleek, 1987; Inglis, 1991; Inglis, 1992l1,A993) for one-off investigations
or for longitudinal studies, they remain one of thest widespread and sustainable
methods of rural research (Guijt, 1992a). Ellis98Pand DFID (2000) suggested that

using questionnaire surveys can provide reliable da livelihoods strategies and
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outcomes. Data gathered by questionnaire providepaortunity to compare across

cases and across wealth groups on the basis afwesdégories (Islam, 2002).

2.3 Research processes: Strategy, methods and tools dise

2.3.1 Research strategy

Three main strategies were considered for study eittry point and data collection

for the research.

Study site: The research site selection strategy was develamanbining two
aspects; “production technology” and “marketingtfieas (types)”. The following

three major aquaculture technologies were takesttaty and site selection;
Farming prawns iighersystems.

Conventional fish farming in ponds.

Integrated fish farming with rice.

An overview of the above three technologies has lmeglined in Chapter 1. On the
other hand, marketing of aquaculture products ingkedesh can be characterised into

three following three types;
Export marketing (products from aquaculture exprte

Nationwide fish marketing: fish exported to othegion in the country and big cities.

» Localized marketing: Local fish is marketed andstoned within the
area.

A brief of the above three types of aquaculturekating has also been outlined in

Chapter 1.

Combining the above marketing types and productemhnologies the following

three principal strategies were developed to thkedsearch process forward;
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)] The research would cover an area where farmesduge prawn ingher
systems and the major proportion of products wér@noelled through for

export.

i) The research would cover another area whera@gture, including small-
scale farms, had become more intensified and dfietsand the products
channelled to big cities and other areas whereethas gap between fish

demand and local supply.

iii) The third and final coverage was an area whategrated rice-fish farming
had become established by small-scale farmers. fighe cultured were

channelled to local markets for consumption.

Entry point. The second strategy was to process the reseaschn(@ntry point)
through collaborating organization/institutions, iséh had backgrounds of working
with target aquaculture technologies of the redearc each site. Therefore, the

research identified three collaborators accordintpé strategies.

Starting point: The data collection process was started amongupesd and

followed product flows/channels through intermeidiato consumers.

A flowchart of four major phases of the reseaschutlined in Figure 2.2.
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2.3.1.1 Study sites

According to the above mentioned site selectioatstyy, following three districts

from three regions in Bangladesh were selectethfostudy.

Jessore district: For studying prawn production and export marketing

Mymensingh district: For studying intensified aquaculture productiod ararketing

Dinajpur district: For rice-fish production and fish marketing.

The locations of the study sites are shown in Bastegh map (shaded) in Figure 2.3.
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A brief of the selected district and justificatimngiven below;

2.3.1.2 Jessore district

Jessore district is situated in the south-westbregf Bangladesh which has a border
with the coastal districts of Khulna and Shatkhirae district consists of 8 Thanas

(administrative area under district) and other majatistics is presented in Table 2.1.

Table 2.1: Major statistics of the study districts

Districts

Jessore Mymensingh  Dinajpur
Total area (km) 2578 4363 3438
No. of thanas 8 12 13
No. of villages 1434 2712 2149
No. of households 521360 965140 57160
Population 246980 4460120 2640940
Male-female ratio 1:0.93 1:0.95 1:0.95

(Source: Bangladesh Bureau Statistics 2004)

Rice and vegetables are the main agricultural cobpise district. Jessore is famously
known as being very rich in freshwater resourcebaufrs (ox-bow lakes) andeels
(natural depressions). As such, fisheries playrgiortant role in rural livelihoods, for
both income and consumption. Export oriented fregbwprawn farming ighershas
been introduced and expanded rapidly and orgagicafarmers adapted the
technology in the low lying areas of Jessore duthng 1990s. Prawn farming was
first started mainly in the coastal areas (Baghetlaulna, Shatkhira districts), from
where it spread to Jessore. Most studies on praagnshrimp farming irgher were
based in coastal areas and have identified sigmifipositive impacts on livelihoods,

but social and environmental negative consequenees also documented.
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2.3.1.3 Mymensingh district

Mymensingh district is situated in the north-cehtegion of Bangladesh having a
border with six other districts (Figure 2.3) around he major statistics of the district

are presented in Table 2.1.

Cereal crops and vegetables are the main agriatlwoducts of the district (Karim
2006). Beside agriculture, aquaculture has incnghsigained a greater role in the
rural economy. Conventional pond fish farming isokm as more developed with
improved techniques in this district, than in maather districts. Institutions
(educational, research and development projectd)aad communications with the
capital city probably have influenced aquacultuevelopment (Karim 2006). In
many villages, small-scale farms are being operat@tl a commercial attitude
(ADB, 2005; Bouis, 2000) with improved managementthis context, the current
study selected Mymensingh district to investigdte tmpact of intensification of

aquaculture and marketing of products on ruralilv®ds.

2.3.1.4 Dinajpur district

This district is situated in the north-west regmBangladesh having a border with
five other districts (Figure 2.3). The northwesttp# Bangladesh is the driest part of
the country and is characterised by sandy loams swith poor water retention

capacity. The major statistics are presented bieTa. 1.

Dinajpur district is an important rice growing arefathe country and famous for the
fine rice variety kataribhog, as well as vegetables (CARE, 2001). Aquaculture,
though very important, has been less developehisrarea compared to other parts of
the country. As a result fish produced in the distfoes not meet the demand. As the
district is dominant for growing rice, integratiaguaculture with rice cultivation has
great potential (Barman and Little, 2006; HaqueQ7)0 Realising the potential of
rice-fish in this district DoF, CARE Bangladesh atler NGOs had been working to
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develop and extend the technology over the lasteb2s. Therefore, integrated rice-
fish farming has gradually expanded and becomebksttad among many farming
households. Dinajpur was therefore selected for ghely district for rice-fish

integrated system and marketing of aquacultureymrisd

2.3.2 Research collaborators

According to the strategy of identifying entry psinthe research had identified three
collaborators that had a background of working étmers in the target aquaculture
systems in the selected regions. Secondary dataeli@sted regarding the status of
aquaculture technologies from these collaboratois later villages were sampled
from those villages regions. The research collabosgprovided important support in
initial setting up of the study, which included sedary data of target technologies
and practices, took part in the village selectioocpss, initial and rapport building
with local people from sample villages and housét@nd the sharing of ideas at

different stages of the research.

A brief overview of the three research collabomisroutlined below;

2.3.2.1 Jagorani Chakra (JC) in Jessore district

Jagorani Chakra was identified as a potential boHator in Jessore district for
studying freshwater prawn production and the margeaspect. A formal verbal

contract was made between JC and University diritifor the study collaboration.

Jagorani Chakra is one of the largest local NGQ¥essore. They have a wide range
of programmes and activates included both techsigaport and microcredit fagher
farmers. The Jagorani Chakra agricultural progranin@udes supportinggher
farmers with micro-credit and technical aspectshds been working with prawn
farmers since 1998 in Monirampur and Keshobpuradbas considered most suitable

for gher farming in Jessore district. At the time the studgs initiated, JC was
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working with 1036gherfarmers in 30 villages in those the two thanagsthwillages
were referred as to JC “contact villages” and themkrs involved with the JC
program were as JC “contact farmers” in the the&eordingly, study villages in

Jessore district were sampled from JC contactgala

2.3.2.2 PONDLIVE Project, Bangladesh Agricultural University in

Mymensingh district
The PONDLIVE Project was a multi lateral researcbjgrt among five countries
funded by the European Commission. The project rmagpond dike systems in
Bangladesh, Thailand and Vietham. One of the tgereeral objectives of the project
was to analyse the impact of pond aquaculture enlitielihoods of Asian farming
households; and to understand the role of aquaeufiands in nutrient cycling on
farms. It was believed that improved nutrient mamagnt has a useful role to play in
increasing efficiency and total farm productivityhich benefiting livelihoods. The
project worked in six villages in Mymensingh distrduring 2001-2005. The current
study villages in Mymensingh were sampled in callabion with PONDLIVE

Project from these six villages. An oral agreenpntessed the collaboration.

2.3.2.3 GO-INTERFISH Project, CARE Bangladesh in Dinajpur district

Greater Opportunities for Integrated Rice-Fish (IBIERFISH) Project of CARE
Bangladesh worked in nine districts of northwesn@adesh including Dinajpur
district during 1999 — 2005. The goal of the proj@as to enhance the livelihoods of
poor people in its command area through adoptiampfoved agricultural practices.
GO-INTERFISH targeted a total of 400,000 small amatginal farming households
owning less than 0.6 ha of land (CARE, 2001).

GO-INTERFISH worked with farmers by establishingniar field schools (FFS) in
collaboration with local NGOs in order to improvant resource use through

diversifying farming systems, which included intagon of fish within rice
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cultivation (commonly termed as ‘“rice-fish farming’integrated pest management
(IPM) and use of ricefield dikes for vegetable imaltion. The project supported each
FFS forl8 months after which support was withdrawmphased-out’ villages. The
current study villages in Dinajpur district werengded in collaboration with GO-
INTERFISH project from such the phase-out village®inajpur district where rice-
fish was been sustained without project supportvriten collaborative agreement

was made prior to the study inception.

2.3.3  Process of sampling study villages and farming hoakolds

The sample villages were ‘purposively’ selectednfraollaborator's ‘contact’

villages. Surveys were conducted with key informsgiitl) aiming to develop overall

understanding and dynamics of villages, and totiflethe most suitable villages for
achieving the aim of the study. Union Council Memsheschool teachers and NGO
staff, who had a good knowledge of most of the bbokls in the community and
were willing to co-operate were selected as Kl iffeent levels of the study. The
following three aspects were considered as thagallselection criteria according to
the interest of research. Therefore, the surveyded on gathering information on

those aspects;

i) Occupational status: Overall occupational statfifouseholds was considered as
first criteria for selecting study villages. Datasvcollected on the occupation (in %)
for each village as a whole to ensure that thecgedevillages had a higher proportion
of households involved as producers and/or emplogethe targeted aquaculture

farming systems.

i) Economic status: Overall economic status of wassidered as the second criterion
for selecting study villages. Data was collectedtw overall comparative economic
status of villages (% of worse-off, medium and detff households). Villages with a

higher proportion of worse-off households were eld.
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iii) Farmers’ marketing practices: Farmers markgtpractice (where and how they
sell their fish) was the third and final criteriéor selecting villages. Therefore, data
was collected through the survey on farmer’'s mamgepractice in order to capture
the dynamics of product marketing and that theagils sampled included most
criteria of marketing features. Finally, the studgmple villages were sampled

randomly from those meting the three above criteria

2.3.3.1 Process of sampling villages

The village selection process was carried out seplgr for each selected district
using the above three criteria. The process waglaied in sequence, following 4
steps; i) list of collaborator’'s contact villageene prepared, ii) the listed villages
were sorted by occupational criterion (first) usiagcertain cut off point (% of
household involved in targeted aquaculture systeamsidering the result of the
above mentioned survey. The cut off point was diffé for the three sites and are
discussed in the respective chapters (Chapter i#d)3he villages passed through the
first sorting were further sorted by economic stsagecond criterion) using certain cut
off point (% of worse-off households), iv) villaggsassed through the second
selection were divided into two groups considetimg marketing practice of farmers
in each site. The dividing criteria was differemtr fthree sites and discussed in
respective chapters and v) finally two villages eveeindomly sampled from each of
two above groups totalling four villages for eadstrict. This number (4) of sampled
selected villages for each district for the studysvyplanned according to the resources
and time allocated for the research. One of thes®lected villages from each group
had been selected totalling two villages for eartridt for studying marketing of

aquaculture products.

Household selection

Sample households were selected for each villagerately using the same

procedure for all villages. To ensure participatioh worse-off households, all

57



households in each village were firstly dividedointvo categories a) households
involved in target aquaculture farming as prodyceferred as “farmers” or “farming

households”) and b) households not involved in @argquaculture as producers
(referred as “non-farmers” or “non-farming houselsdlin the thesis). Then farming
households were divided in to two categories c)seaff households and d) better-
off households through ‘well-being ranking’. Thué lrouseholds of a village were

divided into four categories.

Detailed procedure of sapling study households

Household list

A complete list of all household heads was devalaoppeough a key informant (KI)
from each village with the assistance of the regeaollaborators support staff. Then
the household list was checked by a small grouprikdgers to ensure that all
households were included. The name of all househeddls was written individually
on small cards and a serial number was given orc#éiné for each household for
identification. Then cards (households) were digideto two groups as aquaculture
“farming households” and “non-farming householdy’ @& Kl and small group of
people and were written accordingly on the bacleadfh card. Then the cards were

used for well-being ranking to identity worse arattér-off households

Well-being ranking

The study planned to carry out well-being rankinthvidentified key informant (KI)
but in real practice there was always a few pegpltbered to form a small group of
4-5 people that undertook the ranking process thi¢hKI. Shelly (2005) used focus
group for wealth-ranking in a aquaculture study \firetham. Well-being was

conducted following the steps below;
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i) Sitting at a suitable place the group involvealsvbriefed about the purpose of well-
being activity and about the cards those holdirayjees of all household heads in the
village. Then cards were distributed to them to @ee to get them involved in the
activity. The cards were then taken back and buhdigain. From the bundle two
cards were taken and then names of the househdlldeorards were read out to the
group and the group was asked, “ who is living numfortably between them?”. Kl
in discussion with the group came up with one déwalisehold name) and then he
was asked to place the card on floor keeping theermomfortably living households
to the left. A third card was then given to Kl ®ad out the name on card and was
asked where the card should be placed comparisg fiivo cards (households)
regarding “living more comfortably”. After discussi with the group, if the Kl found
that the third card (household) was similar to ohérst two cards then he placed the
card on top of one of the two cards, if not thehied pile was created. The processes
repeated in same way and it took about 5-6 cardshio group to understand fully
what was required. At this stage the process w@spst for a while and the group
was asked about the criteria they were using terdene the cards (households) as
living comfortably. Then the criteria pointed owt thhe group were noted. Usually the

criteria and their importance varied little amonkipges (Stirrat, 2003).

i) After discussing and fixing the criteria, theslivbeing ranking process resumed. At
that stage the bundle of cards was give to Kl tatioae the process and the research
staff member observed the process and noted impqutants from their discussion.

The process was continued until all the cards \degdt.

iii) The number of piles was kept within 4-6. Ifettprocess resulted in more than 6
piles, then they were asked to review the pile @oirig the least number of cards and
distribute those to neighbouring piles. That preagas continued until the number of
piles were reduced to six. On the other hand,dfglocess resulted in less than four
piles, then they were asked to review the biggistamd to create new a pile from the

biggest pile to make it into at least four piles.

58



iv) Once the all cards were assigned to 4-6 pgesh pile was read back to the Ki

and group and minor changed after discussion asdeveewed

v) Then each pile was turned over and scored obdlk of the cards individually. If
there was five piles of cards, then each card efakireme left was numbered 1/5,
cards in the second left pile was scored 2/5 andrnsto cards in the fifth (extreme

right) was numbered 5/5.

vi) The cards were shuffled and the whole processnper i. to v.) was repeated

twice with fresh Kl plus small groups at two difet locations in the villages.

vii) Thus each card (household) got three markbeatback and the marks were then
converted to scores and the average score waenvitt the card (front side). Thus,
all the cards got a score ranged from 0.02 tovih@re 1.0 was the worst-off and 0.06
was the best-off households in that village. Finalbuseholds (cards) were divided
into two categories a) “worse-off”; whose score w&sb and b) “better-off”; whose

score was0.5.

Finally six households from worse-off and better-&irming households were
sampled randomly by lottery totalling 12 househofds each village. Thus 48

households were selected for each district totatlia4 for the study.

2.3.4 Questionnaire survey to establish household profileand impact of
aquaculture on livelihoods

The main data collection activities were startethva survey of all sample farming
households from the three study sites (districté&)aistructured questionnaire during
September-October 2003 (Appendix 1). The purposth@fsurvey was to generate
individual household level information and to impeaunderstanding on the impact of
aquaculture production on household livelihoodser&fore, the questionnaire was
designed to collect required basic information @ehold member, age, sex,

education and assets), livelihood trends, and itspzfcaquaculture on livelihoods. To
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capture dimensions of impacts on household liveltsp both closed and open ended
guestions were combined in the questionnaire tdectlboth qualitative and
guantitative data. The questionnaire was validaefdre data collection through the
process described later in 2.3.15. The survey wi®fed by monitoring the sample

households.

2.3.5 Monitoring households

In addition to above one off data collection witlegtionnaire, sample farmers were
monitored monthly for 12 months from October 2003eptember 2004 (Appendix
2). The purpose of monthly monitoring was to cdlleagitudinal data for households

on income and expenditure and consumption.

2.3.6  Focus group discussion with farmers

There were two main purposes of the focus groupudison (FGD) with farmers.

Firstly, to develop understanding on farming systdgmamics and trends, and
impacts of aquaculture at village livelihoods. Swtlg to identity other stakeholders
of aquaculture production and interactions andaxis among them. In this event, all
sample and non-sample farmers (farmers those whe wet selected as sample
farmer) participated in the FGDs in order to gebraader view of aquaculture
impacts. To ensure that the non-sample farmers saleeted from different parts of
the village, a list of household heads was useddt@cting non-sample farmers. The
number of participating individuals in each FGDsged between 18 and 22. The
number participants were high because of participadof both sample and non-
sample farmers. Farmers’ participation was ensuftedugh rapport building,

motivation, directly asking for opinion or expergn
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2.3.7 Mapping markets used by farmers

Focus group discussion was followed by the farnteesving a map indicating the
markets they sold their products and roads to niarKene purpose of participatory
market mapping was to identify the markets usethbyfarmers and to use the map to
facilitate the discussion on farmer’'s marketinggtie and other relevant issues in
details. Though mapping, particularly social magpixercises encourages using
local material as much as possible, the curremtystised big white paper sheets for
drawing the position of markets and roads due tinipdime limit and to ensure
same level of compatibility (mapping was followed BGD). The map and other
relevant information were also used later in thedgtfor explaining marketing

aspects.

2.3.8  FGD with aquaculture labourers

Fish and prawn farm wage labourers were identiiedone of the main groups of
stakeholders at the production level in the resesiitages. Traditionally individual
agricultural wage labourer works for different agitural activities in different days
depending upon opportunities. The wage labourers were involved in aquaculture
were referred as “aquaculture labourers”. Focusgtiscussions were organised for
aquaculture labourers separately for each villaggpéndix 6). The purpose of the
FGDs was to gather information and improve undeditey of their roles in
aquaculture impacts on their employment and treindsverall livelihoods. The
number of labourers participating in each FGD wamiad 20. A list of aquaculture
labourers was prepared and 10-15 labourers werpledmandomly and invited to the

FGD. Basically, labourers often attended with urex friends.

2.3.9 FGD with fish and prawn harvesting team

Fish and prawn harvesting teams, typically of the taste Hindu (Barman cast) and

considered professional fishers were another gobygeople employed in aquaculture
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production. Members of harvesting teams involvedfigh and prawn harvest in
sample villages are referred as “fishers” in thissis. Focus group discussions with
fishers were organised separately for each villdge. purpose of the activity was to
gather information and improve understanding onrtheles in aquaculture and
trends, and impact on their employment and oveiadlihoods in relation to their
inherent fishing profession in open waters. The Ipeinof fishers participating in the

FGDs was around 20, sampled in the same way atreculture labourers.

2.3.10 Tracking farmed fish and freshwater prawn chain

The study tracked same batch of fish from the pofrttarvest at the farm site to the
final consumer and prawns were tracked from farie ¢ga processing plants. The
purpose of tracking the same batch of fish and psawas to identify the marketing
chain of products, the level of intermediaries ined, the specific activities carried
out and the people involved along with other refgvaspects. Fish were tracked to
consumers at two different retail markets, whilavpns were tracked to the gate of
processing factories. A checklist with broader hegsl was used for data and
information recording, rather than any structureggjionnaire to capture the wider

picture of marketing activities and roles of diffat people.

2.3.11 Observation of marketing activities

Detailed information of marketing activities waslleoted through observation of
markets through a complete working cycle i.e. opgro closing. Observation on
mechanisms and dynamics of fish marketing as veetiadlecting of information on a
whole range of operational activities and peopkpoasible for those activities and
their interactions was made. A checklist with brerakdeadings was used for data and

information recording, rather than any structuradsiionnaire.
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2.3.12 FGD with marketing intermediaries

Following observation, FGDs were organized with ititermediaries to complement
observations with more emphasis on contracts, patgrend trends along with time
to discuss and clarify the observations made ptesWo Focus group discussions with
intermediaries were organized only at observed etarks mentioned above. The
number of intermediaries for each level (retaileasctioneers, labours etc.) was
collected during FGDs and was used in determiningipe size later in the

guestionnaire survey.

2.3.13 Questionnaire survey of marketing intermediaries

All levels of marketing intermediaries in the marlstudied were surveyed using a
semi-structured questionnaire (Appendix 3). Thegpse of the survey was to collect
data on general livelihood aspects and the impaictish or prawn marketing on
employment and livelihood outcomes. To capture dsimns of impacts on
household livelihoods, closed and open ended questivere combined in the
guestionnaire to collect both qualitative and qitatite data. The questionnaire was

validated before data collection through the preaiscribed in 2.3.15.

2.3.14 Questionnaire survey with women involved in aquactlire

Women involved in aquaculture in the sample vilagere surveyed using a semi-
structured questionnaire (Appendix 5). The purpafsthe survey was to identify he

specific roles of women in aquaculture productigatems in the study sites and the
impacts on household and community livelihoods. réfaee, the questionnaire was
designed to collect information on womens’ invoharhin aquaculture, the effect on
the household, their benefits and problems. Brogdeceptions of women regarding
impacts were captured using both closed and opgadequestions. The questionnaire
was validated before data collection through thecess described in 2.3.15 Three

female staff, one for each site (employed from oh¢he sample villages for each
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site) carried out the interviews with women indivadly (no male household member

was present at the interviews).

To gain a wider view of impacts on women at comrtyuével women were

randomly sampled for the survey totalling 34-39 vaonper village.

2.3.15 Questionnaire development

All the questionnaires were developed to meet theradl study objectives and to test

defined hypothesises and validated through thevatlg the steps.

Draft preparation: Findings and ideas from FGDsenwation, informal discussions
were incorporated at this stage for all the ques@ires used in the study.
Questionnaires from secondary sources (for similarks) were collected and

reviewed and, useful points were considered foigtésy the questionnaires.

Finalizing questionnaire: Draft questionnaires wepresented to research
collaborators staff and their comments were cometleThen questionnaires were
reviewed by supervisors (academic and local) aed ttomments were incorporated

in to final the draft.

Field testing questionnaire: Draft final questioinea were field tested with 4-5
people from one village (neighbouring to sampléagis) in each of the three study

sites. Questionnaires were modified accordingetul fiest experiences.

2.3.16 Data processing and analysis

Study data obtained from different methods wergaily entered in computer using
Microsoft Access. The entry programs for differeats of data were developed by a
computer programmers’ at WorldFish Center, Banglhd&he qualitative data were
carefully coded and the code numbers were entéftel. entering data all necessary

tables and queries were created in Access andetkgorted to SPSS (version 12.1).
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Exported data was checked randomly against origomamhpleted questionnaires.
Errors were detected and corrected satisfactooityahalysis. Then all the analysis

was carried out in SPSS (version 12.1).

2.3.17 Quantitative data analysis

Preliminary quantitative data analyses includedcdgsve statistics such as mean,
and standard deviation (SD) and were used to agidtibles and graphs presented in
results. Normality of quantitative data was checkgdistogram normality test and
P-P plot. In order to identify the intra and intgoup variations, sample means were
compared by performing independent T-test, one-araglysis of variance (One-way
ANOVA) with post hoc (Tukey) analysis and geneméar model (GLM) with post
hoc analysis as required. ANOVA is a powerful statal test where two or more
independent estimates of the variance for the digmgnvariables are compared (Yap,

1999).

2.3.18 Qualitative data analysis

The qualitative data collected in the study wergetbbefore entering to the computer
and imported to SPSS for analysis. Preliminary yaiglof qualitative data included
calculating frequencies, percentages of differeariables and cross tables. In most
cases the opinions of respondents were groupetbadbr categories. Pearson’s chi-
square test (2X2 cross table) was used to tesiginficance (differences) for some
of the categorical variables where necessary. Hewdm Pearson’s chi-square test,
the result (significance) were rejectable, when entitran 20% of the cells have
expected count less than of 5 and/or minimum exgecount is less than one (Field,

2005).
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Table 2.2: Research process (methods and tools) &ws time and purpose

2003 2004 2005 2006
Tools/methods 3 4 1 2 383 4 1 2 |3 |4 |1 |Qutcomes
Questionnaire survey ) Village selection
Well-being ranking [ BN ) Household selection
Questionnaire survey (Baseline) o o Livelihood profile of sample households
Farmer monthly monitoring o o o o Longitudinal household data on some aspect
FGD and market mapping with farmers el e quali:ét‘i(élélture impact on livelihoods and marketing
FGDs with labourers and fishers ° ( BN Aquaculture impact on employment and livetitie
Tracking fish and prawn for marketing chair o e o Identify fish and pawn marketing chain valiio
Observation of marketing ) ( BN Marketing activities people involved and naigtions
FGDs with marketing intermediaries ° o o Marketing trends, contracts and payments
_Questlon_na_lre survey with marketing o Impact in livelihoods
intermediaries
\C/)”LIJ:;:;)nnawe survey with women in sample o Women's role in aquaculture and impact on them
Data processing and analysing e/ o o o Study results
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CHAPTER 3 Impacts of gher farming in Jessore district

3.1 Introduction

Gher farming, is an indigenous technology developedfdmyners in the coastal
districts of Bagherhat and Khulna in Bangladeskasifer producing shrimp in semi-
saline waters (Mazid, 1994; Aftabuzzaman, 1996wbetn 1970s and 1980s. But
during the 1980s innovative farmers tested theilfddg of the technology in
freshwater using the Giant freshwater, prawtagrobrachium rosenbergiilocally
called ‘bagdd. Since 1990, the number of households that adogier farming in
low lying rice fields expanded very rapidly, prirarbecause the product was
exported and offered a high income to farmers caoetpéo other crops (Chapman

and Abedin, 2002).

Gher farming began in low lying rice fields around theels(natural depression) in
Jessore district in the 1990s (Ahmed, 2001). Soammdrs in Jessore learned the
technology from their relatives from Bagherhatritistand later tried this in their own
fields. The results and returns encouraged neigiopéarmers to adopt and thus the
practice spread organically (from farmer to farm@andra, 2003). However, at an
earlier stagegher farming was adopted by richer farmers with bigggers in
Bagherhat district and then poorer farmers graguaéicome involved based on
smaller holdings (Figure 3.1) (Ahmad, 2001). Adoptappears to have accelerated
since 1997 in Jessore district, especially amongllssnale farmers wit small size

ghers
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before after

gher adoption year

Figure 3.1: Adoption of gher farming by gher size categories (source Ahmed 2001)

Shrimp and prawn farming had a positive impact loa livelihoods, especially on
poorer small-scale farmers as a reliable sourcew@nue that is often more profitable
than other kinds of farming and generated non-famployments (Chapman, 1997;
Fleming, 2004; Khatun, 2004). While Ahmed (200ared a significant increase of
income from per unit area, Khatun (2004) provideddence of social problems
which included restructuring of land ownership dhnel poorest farmers being forced
to lease out theigher to richer neighbour farmers, access to employnergher
reduced for local labourers and fighting. Enviromtaé consequences are also well
reported (EJF, 2004). As prawn farming has beerasiing rapidly beyond the
coastal areas, an analysis of the impacts of pfawning in comparatively recently

developed areas would assist policy development.

Markets, marketing and quality aspects of prawnadse important since prawns are
exported. As an export product, the post harvestlireg and processing of prawn
requires a significant labour which created emplegtn The rapid spread of the
technology in Jessore district, also enhanced ¢greofvmarkets (Chandra, 2003). The
above context prompted an evaluation of impactsraivn production and marketing
in Jessore district. The aim of this chapter isxplore the wider impacts of integrated
freshwater prawn production igher and marketing rural livelihoods in Jessore
district. It analyses the interactions between potidn and the supply chain, market

operations and stakeholders. However, the anghyaces most emphasis on on-farm
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and non-farm employment throughout the value chaith the impact of employment

on rural livelihoods.
3.2 Methodology

This section of the chapter describes the resgammbess (data collection methods
and tools) to achieve the objectives of the re$eétitis Chapter). The description

included target audience, specific tools useddaydt audience, sample size.

Data collection at village level on livelihood ingia of prawn production

3.2.1 Selection of sample prawn farming villages

The main concept/strategy of the research processtev start data collection from
farming households and progress to assess prothws falong the value chain
(Chapter 2). Thus prawn farming villages were aftryepoint for the study as a

whole.

According to the study design the study villagesensampled from the contact
villages of Jagorani Chakra, the research collaborem Jessore district and the
process was carried out jointly JC. Jagorani Chalad 30 contract prawn farming
villages at the time the study was initiated, ofiekh19 villages were in Keshobpur
Thana and 11 in Monirampur Thana. Jagorani Chataaigeed technical support on
integrated prawn farming as well as financial suppothe form of credit to thgher

farmers of those villages. The general procedudethe purpose of selecting villages
have been described in Chapter 2. However, thafgpselection process for Jessore

site is outlined below in 3 steps;

Step 1: List of Jagorani Chakra contact prawn fagmiillages was collected from

their office in Jessore.

Step 2: each sample village was surveyed usingoet ghestionnaire to develop an

overall understanding of each village with spe@atphasis on the three village
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selection criteria (described details in 2.3.3 ihater 2 with purposes). Jagorani
Chakra staff working in each contact village wakeaisto fill in a questionnaire in
consultation with a Kl (key informant) from eacHlagje. The Kl was either a union
council member or primary school teacher, who hadwkedge about the overall

socio-economic condition of the villager and praammers.

Step 3: The villages were sorted by occupationdlenonomic status considering the
results obtained from the above survey and grogoedrding to the farmers prawn
marketing practice. The summary of the survey tesaile shown in Table 3.1 and

process are described blow;

i) Occupational status:

Agriculture and integrated prawn farming were thainrtwo livelihood strategies for
most of the resident families in JC contact prawrming villages in both of the

Thanas Table 3.1.

Table 3.1: Overall status of the occupants of JC atact villages in Jessore district

Livelihood strategies

of people of JC Economic status of people of Farmers prawn selling

contact villages JC contact villages practice
9 9
(% average) (% average) (% average)
Thana o awn  Non- Worse- Middle Better- _ Foira
i Commis (middle
Farming Prawn off off Local _
i sion men)
Farming depo .
epo

[Range] [Range] [Range] [Range] [Range]

Keshobpur gp.2 19.8 33.7 55 9.2
(n=19)  (+10.8) (+10.8) (¥9.6) (+13.0) (+3.8) 70.5 23.9 5.6
(+15.9) (+15.6) (+4.0)

[55-90%)] [10-45%)] [25-55%][50-70%] [5-0%]

Monirampur  83.0 17.0 30.0 58.0 13.0

(n=11)  (39.0) (20.0) (:9.3) (¢5.6) (7.5 &0 24> 30

(#27.3) (23.3) (+4.6)
[65-95%] [5-35%] [15-45%][50-70%] [5-25%)]

N.B. Localdepoand commissiodepois defined below in (iii) Farmers prawn marketing

However, the proportion of people involved in pragymduction (prawn producer and

non-producers employed in prawn production) vangdely among the villages
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within each thana varying between 55% and 95%. &fbeg, villages with> 70%
people involved in prawn production were prioritls&he criteria¥ 70%) was fixed
to allow more villages with a higher proportion pkople involved in prawn
production to be included. In Keshobpur Thana dut® villages 14 villages were
identified where> 70% people were involved in prawn production amd i

Monirampur 8 villages were identified from 11.

i) Economic status:

The overall economic status of the resident familiethe villagers was considered as
the second criterion. From the survey the houseshwideach village were divided
proportionately (%) in to three comparative ecorormiasses a) Worse-off (poor
living conditions like poor food, clothing, housifxy Middle class (living conditions
between worse-off and better-off) and c) Better{tfétter living conditions). The
result showed that the average proportion of eaochamic class was similar for two
thanas in Table 3.1. However, the worse-off ecoraiass varied from 20% to 55%
in Keshobpur Thana and 15%-45% in Monirampur Thaft# study was more
interested in worse-off people and so the villageth the greater proportion of
worse-off households were prioritised for selectiviilages with> 30% worse-off
households were selected for further consideratioKeshobpur Thana 8 villages out
of 14 villages (from first sorting) were identifiedhere> 30% households were

worse-off and in Monirampur 6 villages were selddiem 8.

iii) Farmers prawn marketing:

Farmers’ marketing practices were considered asthiird and final criteria for
selecting sample villages. Farmers’ marketing castwere found to be similar in
many aspects between the two thanas. Farmers ysat their prawn to small
buying centres locally known aepo(Ahmed 2001) or téoira (middlemen, who buy
prawn directly from farmers). Thelepos can be divided in to two types: i)

Commissiondepos thosedeposwith permission to sell prawn to next intermediary
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locally called “commission agent” and ii) locd¢po$: those deposhad no contract
to sell prawn directly to commission agents. Themeflocaldeposhad to sell prawn

to commissiordeposafter collecting prawn from farmers.

The survey results showed that there was a widati@r among villages regarding
farmers selling prawns to the two typesdefpos In some villages most farmers sell
their prawn at locadleposwhile in other villages in the same thana morenfas sold
to commissiordepos To capture this variation, villages were dividetb two groups
as a) villages witl> 70% farmers selling to localeposand b) villages with <70%
farmers selling to locallepos In Keshobpur Thana four villages were identifiad
group a) and four villages in group b) and finallye village was selected randomly
from each group totalling two for the Thana. In Mampur Thana four villages were
found in group a) and two villages in group b) amiilarly one village was selected
randomly from each group totalling two for the Thahus four sample villages
were selected for the study on prawn production mmadketing in Jessore named;
Pazia and Sharutia in Keshobpur Thana and Anayegnd Shyamnagar in
Monirampur Thana. A flow chart of the whole praeésshown in Figure 3.2 and the

position of the study villages are shown in the rahjessore district in Figure 3.3.
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Keshobpur Thana Moniramour Thana

Total JCvillages: 1¢ Total JC villages: 1

Sorted by people involved in prawn industey70%

A 4 A 4
Sorted villages: 14 Sorted villages: 8

Sorted by economic status30% worse-off

\ 4 v
Sorted villages: Sorted villages:

Divided into two groups by marketing practice:
a) Sell prawn to localepa > 70 and b) Sell prawn to locdepos < 70%

A\ 4 \ 4 A 4 \ 4

a) 4 villages b) 4 villages a) 4 villages b) 2 villages
Randomly selected one Randomly selected one
A 4 \ 4 A 4 A 4
a) Pazia b) Sharutia a) Anayetpur b) Shyamnagar

Figure 3.2: Flow chart of village selection in Jesse region
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Figure 3.3: Map showing the location of thegher farming villages in Jessore assessed in the study
and processing factories in Khulna
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Selection of sample households:

Ensuring participation of the worse-off prawn fangihouseholds in the study was an
important consideration of household selection. Piecess followed a sampling
procedure for each sample village. As a first stefist of all households was
developed, ii) households were divided into praanming and non-prawn farming
households, iii) households in the farming categeeye further divided into worse-
off and better-off households using wellbeing raakd iv) finally 6 households were
randomly from each of worse-off and better-off hehulds for each village totalling

12 households per village. The process has beeniloed in detail in Chapter 2.

3.2.2 Sample size for method and tools used

The number of sample for interviews and focus grdigpussion (FGDSs) is outlined
below in Table 3.2.

Table 3.2: Number of samples/participants in diffeent data collection tools

Number of samples/participants

Survey tools (total)

Interview ofgherfarmers 48 (worse-off 22 and better-off

(Baseline and monitoring) 26)

FGDs withgherframers /8 (sample and non-sample
producers)

FGDs withgherlabourers 74

FGDs with fishers (harvesting team) 86

Tracking marketing chain (from farm to consumers) tinis from 2 villages
6 localdepq 4 commissiorepq

1 commission agent
Individual interview with marketing intermediaries 186
(semi-structure questionnaire)
Individual interview with women from fish farming 139 women from 4 sample
households villages

Observation of marketing activities

76



3.3 Results

This section of the chapter contains the resultainbd through the research process
described in previous section (3.2). Results assgmted under three sub-sections.
Firstly, the livelihood impacts of those involved production at village level are
presented and then the role of women in prawn fagnaind impacts on them are
considered. Finally, prawn marketing systems aerdrtipacts of prawn marketing on

farming and broader rural livelihoods presented.

3.3.1 Livelihood impacts of gher farming at the village level

3.3.1.1 Livelihood impacts on gher farming households

Gherfarming in and around the study villages was sthduring the 1990s. However,
it was accelerated since 1996-1997 in the studggak. Initially better-off farmers

started farming and then gradually worse-off fagrfellowed them based on smaller
production units. Figure 3.3.1 shows thatghersestablished earlier to be larger than

those established more recently.

(N =48)
1.0
*
*
0.8
g o« *
*
g0 © e
@ $
~ 04 - * * *
2 . $ . S
o 0.2 * : 2 g hd
0.0 T T T T T
1994 1996 1998 2000 2002 2004 2006
Gher farming starting year

Figure: 3.1.1 Size of theher established in different years

A profile of the livelihood assets of worse-off abelfter-offgherfarmers is shown in

Table 3.3. The results show that there was a $gmf difference in size of botyher
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and agricultural land holding between worse antebetff farmers. But there were no
much differences in physical assets between thecategories of households.

Table 3.3: Livelihood assets fogher farmers by well-being

Physical assets Worse-off Better-off

Mean tStdev (% farmers) Mean +Stdev. (% farmers)
Family size 59+15 6.1+2.6
Household head age (years) 42.5 +£10.6 43.4 £13.1
Household head (5-12 class) % 55% 81%
Gherland (ha) 0.28 £0.10 0.56 +0.14
Arable land (ha) 0.32+£0.12 0.82 +0.43
Homestead land (ha) 0.04 +0.02 0.10 £0.04
Cattle (number) 1.86 £1.62 (71%) 4.68 +2.8188%)
Goat (humber) 1.74+1.90 (53%) 2.20 £2.1009%%
Poultry (Chicken & duck) number 16.19 £5.40 {0 17.10 #5.14 (100%)

Gher production system:

In thegher system prawn is grown integrating with other crdish, rice, vegetables

and fruits in different seasons. Rice is grown ke tmiddle area ofjhers and

vegetables are grown gmerdikes.

Figure 3.4: Partial view of agher: showinggher components
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Prawn and fish production:

A general production calendar (Figure 3.5) andtmres found in the study is outlined

briefly below.

Gheractivities Jan| Feb| Maf Aprl May Judl Jul Adg Sep Otov |Dec

Stocking preparatior

Prawn stocking

Prawn harvesting

Fish stocking

Fish harvesting

Rice transplanting

Rice harvesting

Vegetable planting

Vegetable
harvesting

Figure 3.5: A more common main activity calendar fointegrated gher farming

The new production season starts vgtter preparation just aftdvoro rice (irrigated

rice) in March-April. Dikes were repaired as usydhey become fragile during rain
or flood. Quick lime was applied at about 150-2afhla. Farmers usually stock
around 1500-2000 juveniles/ha. However, many fasnkept previous years stocked
seed (prawn which were grown big enough to sel) atock new year seed with
previous stock. Multiple stocking was commonly pieed by farmers. June-
September was the main growing period for prawnfaid Farmers often netted the
gherto check prawn and fish health and growth and dstrmarketable size (100-
200) prawns (previous year stocked) and fish fanéda@onsumption. However, the

main harvesting both for prawn and fish was Noverda@auary.

Rice cultivation: farmers grew one rice crop anhui. boro rice (irrigated rice) on
the non-excavated part of the gher knownchsatal’ Rice seedlings were transplanted
in January and harvested towards the end of Apailmers usually did not apply any
fertilizer to rice because the bottom mud beconggliifertile from nutrients applied

for prawn and fish.
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Vegetable cultivation

Farmers grew a wide range of vegetables of whiehntlost common varieties were
sweet gourd, bottle gourd, tomato, egg plant, ottifferent beans, cabbage, chilli and
turmeric. Along with vegetables, farmers grew fmibstly banana and papaya. Most
of the vegetables were planted in late SeptemberOctober and harvesting

commenced in November and continued to end of epru

Gher outputs and impacts

The main direct impacts afher farming were found in improved household income
and consumption. The mean total annual income farséholds was monitored
monthly and the results are shown in Table 3.4. Maanual income for better-off
gherfarmers for each individual village was signifidgrhigher (p<0.05) than that of
worse-off non-prawn households. There were no mdifference in mean annual
income between the villages.

Table 3.4: Mean annual prawn production and houseHds income

Prawn Production Mean Annual income
. Household Yield
Well-being production (Kg) (Kg/ha) Taka uDS
Worse-off 68 237 52149 841
(x15.2) (63.7) (£11131) (x179)
Better-off 132 249 115467 1862
(x29.1) (x75.3) (£34178) (x551)

The composition of annual household income souisgwesented in (Figure 3.6).
The average income from prawn was Taka 34817 (xABZ®¥DS 562) and

constituted 41% of the total annual household iredor prawn farmers. Income
from prawn was relatively more important among weeo$f farmers have (47% of the
total household income) than better-off farmers438 the total household income).
The mean annual income from prawn for both worddasmers (Taka 24804) and
better-off (Taka 44830) prawn was significantly ieg (p<0.001) than other income

sources.
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Figure 3.6: Contribution (%) of different income saurces to total annual

household income forgher farmers

(Bar = Total income and Line = Prawn income) (N= Better-off 26 & Worse-off 22)
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Figure 3.7: Monthly total household and prawn incone by well-being

The monthly monitoring results (Figure 3.7) showieat total household income was

related with income from prawn and there was a peakcome during November-

December, which was the main harvesting

period. Wuoese-off gher farmers

harvested more frequently, averaging 6 times inearyand better-off farmers

harvested 4 times a year (Figure 3.8).
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Figure 3.8: Percent of sample prawn farmers harvegig prawn in each month

Impact of gher farming on household food consumption

Monthly monitoring of food consumption showed thanajor proportion of the main
foods (rice, fish and vegetables) consumed by #émmihg households was sourced
from thegher. The annual per capita fish consumptiorgbér farmers was 14.12 kg

and there was no significant difference betweersexmff and better-off farmers.

(N=worse-off 22 & better-off 26
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Figure 3.9: Source of rice, fish and vegetables cemmed by farming households

The majority of prawn farming households in eadtage perceived their livelihoods

had improved (better condition of basic needs; foslklter, clothing, health and
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education) over the last five years (Figure 3.I@gre was no considerable difference

in improving livelihoods between worse-off and betff farmers.

worse

(N=148)
) 100 7 7 7 7
" Z Z Z
é % 40 é % 2 . Ir_(-i)\ﬁ;liqr?e(z)g similar

Anayetpur  Shyamnagar Pazia (n=11) Sharutia
(n=12) (n=12) (n=13)

Sample villages

Figure 3.10: Livelihood changes of prawn farmers inlessore over previous 5 years

Increases in household income was the main combribio improved livelihoods.
Several income sources and factors were found méribate to household income.
The factors that contributed to improving incomeaveategorised and presented for
worse-off and better-off farmers in Figure 3.11ff€ences were observed in the
factors that contributed to household income betweerse-off and better-off
farmers. “Increase of income fromgher through increased production due to
improved practice and experience was the main fdotancreasing income for both

worse-off and better-off farmers.
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Factors contributed in improving
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Earning member increased
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Figure 3.11: Factors contributed in improving liveihoods of prawn farmers

Farmers identified several livelihood outcomes timaproved in their livelihoods

(Figure 3.12). Differences were observed in outc®imetween worse-off and better-

off farmers. Improvement in food quality (74% fams)eand clothing (71%) were the

most important livelihood improvements among warffefarmers, while more than

half (53%) mentioned that prawn farming had incegathe average number of meals

consumed over the last five years.

Livelihood outcomes referred

for improving livelihoods

Ag. equipment bought :i:l

Health care improved —

Homestead land bought

Productive asset bought

Furniture improved <F’—'—'

Housing improved ]
Paka toilet built

Children education

Meal per day increased

Clothing improved
Food consumption improved

0 10 20 30 40 50 60 70 80

% of prawn farmers within worse-off and better-off

(N =Worse-off 22
and better-off 26)

O Better-off
B Worse-off

Figure 3.12: Livelihood outcomes forgher farmers
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Social impact ofgher farming

The social impacts ofjher farming were found mostly positive. The main sbcia
changes identified by the farmers in FGDs aredidielow (Table 3.5). Most of the
changes were related with farming and others welsted with increase of income.

Farmers were found to guard thelrersin groups at night for prevent theft.

Table 3.5: Social impacts ofjher farming

Sharing of labour and inputs prawn for productiocréased
Visiting relatives increased
Observing festivals in better manner (invite arft) gi

Human mobility increased fagherinputs and marketing of products

Incidents of theft of households material and famt homestead vegetable
reduced

Some incidents of quarrel among farmers dughter farming were identified

Six incidents of poisoningherwere identified in four villages

3.3.1.2 Livelihood impacts ongher labourers

Several positive impacts of introducing integrapedwn farming orgher labourers
were identified through four FGDs (onelvillage) bl& 3.6). The number of
agricultural labourers varied widely among the skEempllages depending upon the
size and population of the villages and averagesl (¥57). Of the total agricultural
labourers, 69% were employed full time or part timgherfarming activities. Most

of the labourers (67%) parents were also agricallfabourers.

On-farm work opportunities for labourers engagegriamvn production had increased
remarkably from 3.7 days/week to 5.8 days/week tiverdast 10 years in Jessore. At
the same time the inflation adjusted daily laboages had increased 30% from Taka
62 to Taka 81 fogher labourers. The wage payment in sample villagedessore
included cash (Taka 81 at the time of study) anteal during work (lunch) as part of

the daily contract. However, the labour rates wetsd similar to other agricultural
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activities. Many of thegher labourers (33%) were found to have started thein o
prawn farm by buying or leasirghers but they still worked as part time as labourers

Table 3.6: Impact of introduction of gher farming on labourers

Events Village name Mean
Shyamnagar Anayetpur Pazia Sharutia(Std')
Number of total labourers in 115
villages 88 50 140 180 (4570
Number of labourers work for 80
gherfarms 55 38 95 130 (x41.3)
Work opportunity 10 years ago 4 4 4 3 3.7
(days/week) (x0.5)
Current work opportunity 6 6 6 5 5.75
(days/week) (x0.5)
Labour wage 10 years ago 62
(Taka /day) 62 62 62 62 (+0.08)
Current labour wage (taka 81
/day) 80 85 80 80 (20.11)
0 .
% of gherlabourers becoming 29 45 33 27 333

gherfarmer (bought/leased)

[USD 1 = Taka 62, as used by Karin 2006: Amounigivesd with inflation rate]

In the FGDs it was established that on average é@odumption had improved (more
guantity and protein) for 90 % labourers’ housebajder the last 10 years. Clothing
and housing also had improved (more and betteitguabthing) for 80% labourers.

Labourers often received fish as incentives in taldito daily wage contract (cash
and meal) from prawn farmers when they were invilveharvesting prawn or fish,

which comprised an estimated 29% of the fish coreliby their households (Figure
3.13).

(N=74)

Bought from
market
25%
Wild caught
46%

Incentive from
farmers
29%

Figure 3.13: Source of fish consumed bgher labourers without gher
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Before the introduction ofjher farming labourers did not have adequate work
opportunities for 4-5 months during the monsoonly(8eptember) as most
agricultural land was flooded during period. Wogportunities in prawn farming had
reduced the in lean period to about two monthsyeax. During these remaining two
lean months (July-August) some labourers occadipnwabrked for gher operators
and some involved in fishing in open waters andesathers migrated to other areas

for work.

3.3.1.3 Livelihood impact on fishers (prawn harvesting tean)

Professional fishers were greatly impacted by tmeoduction and expansion of
prawn farming and marketing. The result of therdd8Ghows that 49% of the fishers
had shifted their livelihood strategies since thteoduction ofgherfarming and most
of them (44% of total) were employed in prawn mérg in both forward and

backward linkages (Figure 3.14). Some of them (B&@) established prawdepo

(N=86)

Depo owner
6%

Seed
traders
13%

R . Depo
ff;;nam -—worker
ishers 11%
51%
\Foira

14%
Gher owner/
5%

Figure 3.14: Change of occupation for fishers (%) wh introduction of gher farming

The rest (51%) retained their profession as fishasbecame involved in harvesting
prawns inghers along with catching wild fish in open waters. Ogpaities for
harvesting prawn had increased employment frond@y3/week to 6 days/week over

the last 10 years with rapid expansion of prawmfag (Table 3.7).

Daily earnings among fishers had increased 46% ffaka 67 to Taka 98 (USD
1.59) (Table 3.7) over the same time. Results oD&®ith fishers show that food
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consumption had been improved for 93% of the fisheile clothing, health care

and housing had been improved for 90%, 75% and &0fishers respectively (Table

3.7).

Table 3.7: Livelihood impacts ofgher farming on fishers

Events Anayetpur Pazia  Sharutia
rI:IFJLIJrr\r)é)s(etirnc;’f full-time fishers involved in prawn 105 72 145
Work opportunity (days/week) witiiher10 years ago 6 6 6
Work opportunity (days/week) withherat present 3 2 2
Current daily income (Taka) 100 95 100
Daily income (Taka) 10 years ago 62 70 70
Food consumption improved for (%) of fishers 95% %05 90%
Clothing improved for (%) of fishers 90% 90% 90%
Housing improved for (%) of fishers 80% 85% 75%
Health care improved for (%) of fishers 80% 70% 75%

[USD 1 = Taka 62 and Taka adjusted with inflation]

3.3.2 Role of women in prawn farming and impacts on livehoods

Following FGDs with women, 139 women were intervdelwto gain individual

perceptions on some selective aspects.

3.3.2.1 Women'’s role in prawn farming in gher system

Women from farming households were found to be yaagr out severalgher
activities. All women fromgher farming households were involved in prawn feed
preparation while 76% of them fed prawns and 83%th&m were involved in
growing vegetables ogher dikes. Importantly, 35% of the women, mainly frone
worse-off households, worked as substitutes fardhiabour during harvest and some
post harvest activities such as cleaning mud froawp or fish, arranging harvested
prawns in containers, and 32% were involved in iregagher dikes when required
(Figure 3.15). The majority of the women (77.6%)omvere involved in netting

gherswere also involved in repairing dike.
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(N=139)

0
iy 24
65 68 O NO
B YES

Feed Vegetable Feed Net pulling Dike
prepaatin growing  application repairing

% of women performed

Prawn farming activities carried out by women

Figure 3.15: Prawn farming activities carried out by women

There were no remarkable differences among th@gal regarding the roles of
women in terms of differengher activities. The women were grouped in three age
groups as Ax 30 years of age, B) 31-40 years of age and Q) years of age) to
assess whether there was any relation of womeesvéth performing differengher
activities. The analysis shows that more women fgnoup B) were involved in

harvesting and dike repairing than the other twe gr@ups.

3.3.2.2 Time spent ongher activities and workload

On average the women spent 115 (+ 36) minutes dailgher activities which was
43% of total time spent (265 minutes) for agrictdtuactivities and was significantly
(p<0.001) higher than the time spent for any o#fiegle agricultural activity. Of the
total tine spent orgher based activities, 51 minutes (44%) was used fawpr
management and the rest (65%) was for growing adies (Figure 3.16). There were
no significant difference between the villages rdgay the time spent by women

undertaking different agriculture activities as laole.
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(N =139)
(Total agricultural time spent/day = 265 minutes)

Crop
8% Vegetable

24%

Livestock

31% Prawn

19%

Poultry
18%

Figure 3.16: Time spent for different farming activities by women

Involvement withgher management activities increased workloads for wonieit
the majority of the women (81%) expressed theiliige that they were happy to
carry outgher activities. The rest of the women (19%) expredbed they were not
happy with the increase in workload consideringirtlmvn situation. Regarding
satisfaction withgher activities there were no remarkable difference agnthe

villages.

There were a variety of reasons stated by the wdordseing happy to carry ogher
activities even though workload increased. The aesswere categorised and are
presented in Figure 3.17. There is significantaddhce (p<0.001) among reasons
stated by women for being satisfied. Thirty twoqast of the women mentioned that
they were satisfied because of “increases in incomnel food consumption
particularly fish” for their households that resdltfrom their efforts. Fourteen percent
women realised that they had to “work hard if thesze to survive” and another 14%
women perceived that they were “helping their husbiao improve the household
livelihood. On the other hand, 19% of the womeneweot satisfied with increased
workload mainly as they perceived that it negayivadfected traditional activities and

they “could not maintain household activities pndye
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Bought asset or improved houseing _ (N=139)

g Child eduction imporved by increased income _

§ Helped husband for increasing income —

é Needed to work hard to maintain living or survive —

E Needed to work hard to improve livehood _

Income and fish consumption increased _
3
:“é g Always busy, no time for reluxing F#F#2#)
g ?i Could not maintain household work properly [## 7 #)
= Felt tired or sick FZFF#]
0 5 10 15 20 25 30 35

% of women

Figure 3.17: Reasons for attitudes with increased evkload associated withgher
activities

3.3.2.3 Involvement of women in decision making process:

The study assessed womens’ role in household dacieaking and found that the
majority of women (79%) were consulted by theirlbarsds regarding differegther
activities and relevant matters and the rest (2ditbnot feel that they had any active
role in decision making through they carried gher activities. Women were asked
about the subject matter over which they had besisuted and they gave multiple
answers. The answers are categorized and showigimeF3.18. Feeding prawns
(50% women), stocking seed (47% women) and hangsti prawn (50% women)
were the most frequently discussed matters, whickety followed by selection of

suitable dike crops and financial matters.

Disaster management
Problems and future plans
Liming gher

Harvesting prawn and fish

Suitable dike crop selection

discussed

Dike repairing and weeding

Subject matter

Financial management

Feeding quantity and type

Stocking prawn and fish seed

% of women

Figure 3.18: Subject matters discussed with womenyltheir husbands
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Women who were involved igher activities were asked whether or not they could
use some of the money earned frgher production with full freedom. The results
(Figure 3.19) indicated that 56% women were invdhia household financial
decision making. The rest of the women (44%) redlithat they did not have any
active role in decision making on spending mon&jomen from 32% of households
received some money to spend based on their owrthieut husband kept all the
money, while in 12% households women kept the famibney and they could spend
some proportion of it. In 10% households, womenengiven money required for
children’s care mainly for education. On the othand in 20% households women

kept the family money but could not spend withositmpission from husband.

(N=139)
| can spend, but husband keep all money —
3 : :
= Some money was given for children's
g education
~ I keep family money and | can spend some —
from that
e)
(3
>
o
E | keep all money, but cannot spend [/ 7774
o)
= Husband keep all money and spend LAAALAL A/ /A A A A /A A A /A7
T T T T T T

0O 5 10 15 20 25 30 35

% of women

Figure 3.19: Womens involvement in household finamal decision making

Women involved irgher farming were asked about their personal benafis fher
outputs. The results show that 33% women had modebetter clothing and 14%
were able to buy ornaments and the rest percehagdhiey were sharing benefits with

other household members.
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3.3.3 Prawn marketing in Jessore and impact on stakeholde

Freshwater prawn produced in Bangladesh is mospypnrted and only a very small
guantity is channelled to domestic retail markéth.the prawns produced in and
around the study villages were found to be mark&iedxport. The study covered the
activities and processes, actors in marketing cliginto processing factories and
impacts on livelihoods. Figure 3.20 shows the déife level of stakeholders involved
in prawn production and marketing. The people imedlin the marketing process and

their responsibilities are given in Table 3.8.
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Others
Pump
Mechanics
machine
Boat
makers

Local trader

Input suppliers

Labourers Gher operators Fishers
_ Processin
‘* Marketing j °
Nikari »| Processing factories
Depoowners Staff
Depoworkers Labourers
Labourers Transporters
Commission agents Buying house
Transporters
Ice factories

N~

Figure 3.20: Stakeholders of freshwater prawn prodation and marketing
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Table 3.8: People involved in prawn marketing chairand their main responsibilities

Stakeholder’s

position Main responsibilities

Permanent They usually performed multiple activities as reqdiand

labourers directed by the employer. The activities includadimg,
unloading, cleaning, weighing prawn, assist packittg Majority
of thedeposhave such labourers for round the year termed as
“permanent labour” in the thesis.

Seasonal In addition to permanent labourers most of the &iggposhire

labourers labourers for the peak period of the businessyieaa termed as
“seasonal labour”. The seasonal labourers workherg sectors
as labourers, like agriculture, transport etc.

Packer They are responsible for packaging praver gfading and
weighing. Most of the commissialeposhave packers. Packers
also carry out other duties as required when pgdkirfinished
for a day.

Grader They are responsible for grading the prawany of the bigger
deposhave grader. In sondeposgraders also involve weighing
prawn after grading. Owners of smaltEposthemselves perform
the grading and weighing.

Manager They usually keep all written records afsactions regarding
prawn and financial aspect. Mostly bigglposhave manager
position otherwiselepoowner do the job of manager i.e. keep all
records.

Depoowners Depoowners establish and run theposin which they have
invested.

Depopartner Many of theeposestablished in partnership. Some of the very
smalldeposare run only by the owner and partners.

The prawn seed selling shops locally calleds&t . Setowners
Setowner establish and run theetswhich they have invested.
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3.3.3.1 Prawn marketing chain, activities and processes

The marketing chain found through tracking sametbaff prawn from the point of

harvest up to processing factory gate is showngarg 3.21.

Prawn farmer (Jessore)
(Total production=100%)

2% 52%
- Local depo
Foira

A 4

Commissiondepo

46%

B S—

Commission agent

1 ....................

Processing factory

A 4

Export

Figure 3.21: Prawn marketing chain within Bangladeh

Prawn farmers had two opportunities to sell praeitiser i) at farm gate and/or ii) at

depos When farmers sold their prawns at the farm ghte first task after harvesting

was to grade the prawn according to their depo people (employee or sometime

depoowner) first graded the prawn and then farmersclkbe the grades. Usually

there were some bargaining betweendépoperson and farmer regarding grade, but

when both parties had agreed the grades, the

praxers weighed by local hand

balance by the agreed grades. After that the praveme quickly transported ttepo

and put on ice. ii) in the other case when farnteo& the prawn talepofor selling,
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first the prawns were immediately put on ice angtKer about an hour. Then framers
had two options to either sell the prawns; headohead-off. In most cases farmers
sold head-on. Prices were slightly more for heddfan head-on prawns. However,
when the amount was high, it was not possible &nmérs to remove prawn. The
weight of prawns of different grades and price wexorded by theepopeople and

the farmers were given a receipt of the transaction

Prawns were transported the next morning from ldeglosto commissiordepoby
bus or van. Commissiateposgraded the prawn again using slightly differeradgs
level than those used in locaépos(Table 3.9). Once the commissidepoagreed
with the grades, prawns were weighed again and ahwunts recorded by
commissiordepoand the locatiepois given a receipt of transaction. The commission

deposmaintain a separate record sheet for each traosact

Table 3.9: Prawn grades used by local and commissialepos

Grade= number in 1 kg of prawn

Grades used by locdeposfor  Grades used by commission

buying from farmers deposfor buying from local
depos
5 5
8
10 10
12
20 20
30 30
50 50

After grading, prawns are again immediately plaretigger plastic containers with
ice. Usually separate containers were used foerdifft grades at commissidepos
Once the containers were filled with prawn, thesesealed, tagged and labelled for
identification. Commission agents provide transglmtry) for commissiordeposto
transport prawn to commission agents. Usually agddry follows a standard route
and collects prawns from each commissidepa The commission agents have
developed their own facilities to store prawns.Sagents may also check grades of

the prawns.
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A timeline established by tracking prawns (two t#hdrom harvesting to the
processing factory is outlined in Table 3.10.

Table 3.10: Timeline of prawn marketing (from harvesting to processing factories)

Activities Distance Time Time %gg}glg?t\g
Day 1 (Km) (24 hours) (Hours) harvest
Preparation and harvesting of 11:00-14:00 30

prawn

Selling prawns to localepo 1.0 14:00-16:00 2.0 2.0
Head-off prawns and stored at i 16:00-07:_00 15.0 170
local depo (next morning)

Day 2

g(rae;r;smrt to commission 7 08:00-08:30 0.5 175
Re-grading, repacking and - 09:30-11:00 1.5 19.0
storing at commissiodepo

Transport to commission o5 11:00-12:00 10 20.0
agent

Checking grades and quality,

packing and storing at - 12:00-14:30 25 20.5
commission agent

Transport to processing 45 14:30-16:00 15 21
factories

Fece'."ed by processing 16:00-17:00 1.0 22
actories

Commission agents checked the grade and qualfyaesin by observation of external
appearance. When commission agent was satisfidd eith grade and quality of
prawns they prepared the prawns for deliverindnéotrocessing factories. Containers
from differentdeposwere grouped and tagged according to demand er gidced
by different factories. Tags on the containers gp@eg the name of commission
depos grade, amount and price of prawn. The whole @®de commission agents,
from receiving prawns from commissioeposto delivery to the processing factories
took about 3-5 hours. Commission agents also kepbrds of all transactions of
prawns. Commission agents supplied prawns to psougdactories on a regular

basis. Most freshwater prawn processing factoriesiguated in Khulna.

Farmers were usually paid partially or in full @mall amounts) immediately after

transaction completed, with the balance being péttin 2-4 days. All payments
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were made within 2-4 days for transactions of pmwksdeposhad a regular supply

of prawns, they received payments everyday foriptesvdeliveries.

3.3.3.2 Farmers marketing

Farmers marketing practices were similar in the mamvillages. Before harvesting
prawn farmers usually checked the price offerediffgrentdeposand made a verbal
agreement with one of thaeposfor prawn of different grades. As mentioned above
farmers had two options for selling prawn to logapos either farmer could carry the
prawn to localdepoafter harvesting or localepopeople could collect it from farm
site or farmer’s house. In the second case farmeesled to make agreement with
local depoin advance. Farmers also sold directly to commissieposand in this
case farmers could achieve a slightly higher raga tthat of locatlepos. Farmers
mostly sold their prawn to neardepos whether it was locaflepoor commission
depo Farmers in two of the four sample villages solostrof their prawn (85% and
90%) to localdepos while farmers from the other two villages sold shoof their
harvest (80% and 85%) to commissidapos Sometimes, farmers harvested very
small quantity of prawns and those were typicatydsto foira at farm gate. This
channel only constituted 2% of prawns traded. tMosal deposwere established
along the main roads and adjacent to the prawnifgrmwillages. In FGDs farmers
explained that they sold small quantities (1-2 &fyprawns to meet their daily living
requirements. Even on the occasions that prices \e@r farmers had to sell prawns
to meet their livelihood requirement. Most prawmniars were not aware of the
ultimate export market to which the prawns weradsmi trends in demand, supply

and price.

3.3.3.3 Employment in prawn local depos and commissiondepos

There were 3@eposat the market place where the farmers from thepkanillages

sold their prawns, of which 19 were loclposand 11 were commissiatepos The
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number ofdeposaround the sample villages had increased overydas. The

cumulative % of the number afeposestablished during 1993 -2003 is given in

Figure 3.22.

(N=30)
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Figure 3.22: Trends indepos in the market place around the sample villages idessore

A total of 213 people were employed at @pos(mentioned above) including the
depoowners and partners. The mean number of peoplkingpfor localdeposand

commissiordeposwas 6.33 (+ 1.3) and 9.18 (+2.9) respectively.

(N =30depos &
Depo owner
Seasonal 15% 213 people)
Labour Business
41% partner
11%

Manager
3%
Grader
6%
Packer
Permanent 4%
Labour
20%

Figure 3.23: Proportion of different level of peopé worked in depos and sets

Figure 3.23 shows that poor people that had actegsb opportunities in the

marketing chain as seasonal labourers comprisedighest (41%) proportion among
the employees followed by permanent labourers (2@6)nsidering the asset base
shown in Table 3.11 it can be found that 71% okefalders including seasonal

labourers, permanent labourers, packers and gréefensd as “Employee” were very
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poor. However, the number of employees for edeosdepended on the amount of
prawns handled and varied between 4 to 8 peopleofmal deposand 5-16 for
commissiondepos Among the localdepos five small depos did not have any
permanent employees and were run by the owners panthers with seasonal
labourers.

Table 3.11: Indicative asset profile of marketingstakeholders in two categories

, Employees Employers
Physical assets Meaﬁ i)étdev Mear? J_r%/tdev.
Family size 6.1+1.8 6.312.6
Household head age (years) 38.5+12.6 45.4 £13.1
Education (5-12 class) % 33% 85%
Land holding (ha) 0.17 £0.14 0.43 +0.33
Cattle (number) 0.8 £1.22 2.63 £1.74
Goat (number) 1.14+£1.4 1.20 £2.10
Poultry (Chicken & duck) number 16.21 £7.40 14+5014

Interviews with intermediaries working déposandsetsindicated that intermediaries
had been working within prawn marketing for an agerof 5.3 (+ 2.7) years. Of 186
sample stakeholders 116 (62.4%) started their castd prawn marketing since
2000 and 62 (33.3%) since 1995. The number of gewpkking in prawn marketing
chains had increased gradually between 1995 andi @gure 3.24).

(N=178)
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Figure 3.24: Cumulative % of prawn marketing stakelolders during 1995-2004
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3.3.3.4 Access to job opportunities in prawn marketing:

Stakeholders working in prawn marketing had vadabackgrounds (Figure 3.25).
Figure 3.25 shows that 57% of the people workingleyio and setshad different
working backgrounds; while 30% changed their positvithin the prawn marketing

chain and the rest (13%) started their employmaéitt marketing.

Fishermen
5%

(N =186)

First job
13%

Change job

Agricultural
farmers
11%

Rickshaw puller
6%

Small shop Other agricultural
8% / product retailer
P f Labour 8%
rawn farmer 13%
3%

Figure 3.25: Last main employment for prawn marketng stakeholders

Labourers comprised the highest proportion (13%dragrnthe people from different
backgrounds other than prawn marketing, followeddrners (11%) and retailers of
other agricultural products such as vegetablet, fahicken etc (8%). The other 8%
had experience in running a small grocery shopr poidheir involvement with prawn

marketing.

3.3.3.5 Reasons for seeking jobs in prawn marketing

There were a variety of reasons stated by the Istddters for seeking employment in
the prawn marketing chain i.e. changing their jast The reasons were grouped
under nine major categories and presented separfielemployees (labourers,
graders, packers, managers and, prawn and fishtesgels) and business owners

(depoandsetowners and partners) in Figure 3.26.

There was significant (p<0.001) difference among tkasons for changing job.
“More income than previous job” was found the mesason for changing job for

45% of the stakeholders, followed by the reasonrkwmace closer to home” (18%).
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Ten percent of the stakeholders stated that thepabhility of employment (“get time
for other income and household activities”) wittaywn marketing work with other

income generating activities or household work aasmportant factor.

(N = Employees 96 and
Business owner 66)

Job offered by owner
Less opportunities out side
Gained experienced from last ob —

Made loss in last job

Problem with last job W Employees

Work with freedom 0O Business owner

Get time to do other activities

Reasons for joining
in prawn marketing job

Work load less than last job

Work palce closer to home

More income than last job

f T T T |
0 10 20 30 40 50

% of stakeholders
within employees and business owner

Figure 3.26: Reasons for seeking jobs in prawn magking chain (i.e. changing last job)

3.3.3.6 Impacts of prawn marketing on livelihoods of stakeblders

The survey result showed that most stakeholder® \phrriactive; only 21% were
solely dependent on prawn marketing. The majofig24) had two to three income
sources and 5% had 4 income sources or more. Howawxaome from prawn

marketing contributed the highest proportion (7¥o)he total household income for
all stakeholders (Figure 3.27). The amount of inecitom prawn marketing was

significantly higher (p<0.05) than that from otls®urces.

10z



Agriculture chler | (N = 186)
7% agricultura
Others product
2% retailing
5%

Gher farming
14%

Poultry

1%
Prawn

marketing
71%

Figure 3.27: Proportion of household income from vaous sources for

marketing stakeholders
To understand the income levels of different stakddrs atdepoandset employees
and business owners were further divided into tleowing professional groups:
employees were grouped in to three categories fag tijaders (retail prawn and fish
seed to farmers), ii) Labourers (Permanent andose@hsabourers working falepos
and sets and iii) staff Depo and set employees other than labourers such as
managers, graders, packers etc.), while the bisimesers were divided into 2 as i)
Depoowner and partner and v) Set owner and partnez. fiéan household income
varied among the different professional groupshim iharketing chain (Figure 3.28).

The annual income of labourer’s (USD 644) was lavaesong the employees.

(n: Fry trader=44, Labourer=36, Worker=36, Depo
owner=41 and set owner=29)

2500
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Depo owner Set owner

Employees Business owners

Category of stakeholders

Figure 3.28: Mean annual household income for diffent level of marketing
stakeholders
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3.3.3.7 Improvement in livelihoods of marketing intermediaries

Sample stakeholders were qualitatively assessedrdieg changes in household
livelihood outcomes over the last 5 years and #lotofs influencing the changes. The
responses of livelihood change are grouped inteethr) Improved, ii) Remained

similar iii) deteriorated and shown in Figure 3&9employee and employer.

(N: Fry tarder=44, Labour=36, Worker=36,
Depo owner=41and Set owner=29)
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Figure 3.29: Change in livelihood over the previou$ years for marketing intermediaries

Household livelihoods of the majority (82%) of metikg stakeholders were
improved during the last five years; it was remdisenilar for 8% and got worse for
10% of the stakeholders. There was no remarkalifereince among the different

stakeholders groups regarding livelihood chang&gi(E 3.29).

Increased income from multiple sources contributedmproving the livelihood of
stakeholders, which are grouped into six main @ateg and was shown against
different stakeholder groups in Table 3.12. Incdnoen prawn marketing was the
most important source (83% employees) contributimproving livelihoods of
employees during the previous five years. This fedlewed by income from other
“agricultural productive assets” (34%) such as Jdnestock and water pumps that
contributed to livelihood improvement. Buying orasng in ofghersand income

from thoseghers appeared as the third most important source odniec (29%
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employees) that had led improved livelihoods foplayees. Increased income from
growth in existing business of (64% owners) was thest important factor
contributing to improving livelihoods for businessners, which was followed by
income from other agricultural resources (43%).ome from “establishing own
deposor sets” (36% owners) was the third most importeutor identified for
improving livelihoods.

Table 3.12: Factors influencing improving income

Percentage of response for each group

Important factors influenced Employees Business owners

improving income Fry Labours Workers ~ 2¢PO Set
traders (n=30) (n=28) owner owner
(n=37) (n=38) (n=20)

*Income from job/business 77 89 83 67 61

Bogght productlve asset and 38 21 43 51 36

derived income

Bogght or leasedgherand 38 21 27 5 o5

derived

Increased earning of family 7 10 11 0 0

member

*Started own new business 21 0 0 33 39

*All income from marketing chain but slightly diffent activities.

On the other hand the main causes for livelihomdaieed similar or deteriorated for
all types of stakeholders (Table 3.13) did not sheany differences.

Table 3.13: Factors influencing deteriorating livelhoods for intermediaries
Deteriorated

Remain similar (%)

0/0
(n=15) (n(:)18)
Family member increased 13.3 11.1
Income decreased 0.0 16.7
Loss from business 26.7 16.7
Il health-income declined 20.0 33.3
Income-salary same 20.0 0.0
Loss or sell of assets 20.0 22.2

The stakeholders mentioned multiple indicatorse{ihood outcomes) to describe
improvements in their livelihoods (Figure 3.30).0Bo(quality and quantity) and

clothing was identified as important areas of inweroent for the majority (70% and
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68% respectively) of the stakeholders, followed itmproved housing. Buying of
productive assets was also referred as an indioaiovelihood improvement by 49%
of stakeholders. However, there were significartO(p01) differences among these
indicators within and between employees and busioesers. Among the outcomes
(indicators) improvement of food and clothing wagn#icantly higher (p<0.001)

than other indicators for employees (Figure 3.30).

(N=163)

Loan paid ]
Savings
Furniture bought
Festival observed
O Business owner

Housing improved

B Employee

Transport bought
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Healthcare improved
Education improved

Livelihood outcomes (indicators)
referred for livelihood improvement

Cloth improved
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T T T T T

o
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Figure 3.30: Livelihood outcomes (indicators) refered for livelihood improvements for
marketing stakeholders
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3.4 Discussion

Results obtained and presented in this chapterasihater prawn farming igher
system confirms that the introduction and rapigagrof freshwater prawn farming in
ghersand marketing of prawns had significant impactunal livelihoods in Jessore.
The impacts were found to be diverse and variedngnibe stakeholders (Khatun,
2004). The impacts identified through the studydiseussed below under three main

sections;

3.4.1 Livelihood impact of gher production

3.4.1.1 Livelihood impact on prawn farmers

Introduction of prawn farming ighersbrought significant change in the agricultural
farming systems in farming communities in Jessongl @ampacts on farming
householdsGhershad been developed in low lying rice-fields, whé&emers had
previously grown only one rice crop per ye@her development allowed the growth
of multiple crops simultaneously and provided saWévelihood benefits to farming

households.

Gher farming, being a integrated production system, feasd to be an important
source of food fogher households. About three quarters of the farmenrstiowed
their food consumption improved mainly through tbed sourced fronghers while
they also purchased more food from market withrtireireased income. The per-
capita fish consumption afher farming households was 14.12 kg/year and slightly
more than 60% of the fish consumed by farmers’ Bbakls, which was sourced
from their gher. Various figures on per capita fish consumptionrevéound in
different studies (Boone and Kurtz, 1998). The Hiwdd Expenditure Survey (HES)
for 2000 indicates that annual per capita fish oomgion was 14.03 kg (BBS,
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2001b). The mid term review of the Fifth Five Ydaan (Planning Commission,
2000) mentioned that the per capita per day fistsemption was 37.8 gm (13.79 kg
per capita per year). Alam, (2002) found that ahipeaa capita fish consumption for
pond fish producers averaged 19.9 kg, while it waskg for the poorer pond fish

farmers.

The natural fish caught from tteelswas found to be an important source of fish for
worse-off farmers and constituted one fourth of hlbeisehold consumption. Farmers
mentioned that availability of natural fish reductadmed fish consumption, thus
increasing fish sold and income. Islam (2007) fouhdt 26% of household fish

consumed by fish farmers were sourced from nasioaks.

Similarly to fish, a large proportion (42%) of twegetables consumed by prawn
farming households were sourced frginer dikes. Gher farmers noticed that their
vegetable consumption increased with introductibrgleer. Similarly, Taher et al.

(Undated) found that increase of farm vegetablelypction through the Helen Keller
International interventions led to a 49% increaseveégetable consumption among

women and children in one year (1999 to 2000).

However, the foods sourced froghers were most critical to the livelihoods of
worse-off farmers. The production of main foodsyetther with increased income
from gher reduced their food vulnerability during the monsqaeriod by increasing
the number of meals per day from two to three gr fbr half of the worse-off
farmers. Islam (2007) found that seasonal variatiofood consumption and income
indicated food insecurity and the dimension of\tbierability particularly of poorer

households.

Household income was also found to increase fogbwer products. The mean annual
income forgher farmers USD 1353 (Tk. 83808) found in the studysvedightly

higher than national income of USD 1168 (Tk. 701062000. A similar annual
household income (USD 1232) found in a survey ird@@onducted by the
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Bangladesh Institute of Development Studies (BIBS) International Rice Research
Institute (IRRI) (BBS, 2004; Hossain, 2004b). Thgher income ofjherfarmers can

be attributed to mainly income from export orienfgdwn production and increases
in the prawn price over the last five years. Howeteusehold income varied widely

with ghersize and number of earning members of the houdsitdAhmed, 2001).

Income fromghers were based on sale of prawn, fish, rice and adxes, was found
to be central to improving livelihoods of prawnrfers and comprised almost three
guarters (69%) of the total household income forseeoff prawn farmers, of which
more than half was contributed by sale of prawns $tudy on 400 prawn farmers in
Bagherhat district Ahmed (2001) found that incoment prawns ranged between
51%-54% of the total annual household income (ayeghaersize 0.23 ha).

In general, increased household income contribtaetthie improved living status of
farmers which included food, clothing, housing, aadhitation and child education.
Demaine (2003) noted a similar observation amgimgy farmers in Noakhali district
in Bangladesh. However, rural people are often douto invest their increased
income and savings in both on-farm and non-farnviéies, thus diversifying their

incomes for greater livelihood security (Toufiqueda urton, 2003; Ellis, 2000a). The
majority of gher farmers were found to invest in the constructidnnew ghers

(mainly better-off farmers), leased ghers (mainly worse-off farmers), livestock,
water pumps etc. or in non-farm income activitieshs as small grocery shops.
Demaine (2003) found that thgher farmers from Noakhali district spent their
increased income in business (16%), constructiameaf housing (15%), buying land
(14%), releasing mortgaged land or repaying lod®24), leasing in land/ponds
(12%), buying poultry/livestock (12%), repairingdahousing (11%), construction of
new pondgihers (10%) and sanitation facilities (6%). The studyea&ed that all

these productive investments were found to be itapbfor improving income.
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Income generation of farming households typicatiilofivs a seasonal pattern with
crop cultivation and harvesting, therefore regufeome flows can be critical for
smoothing consumption, farm inputs and other dedlguirements, particularly for
poorer households (Devereux, 200Gher farming was a significant source regular
cash to meet household expenses and risks (sullidessiof family members). The
more frequent harvest of prawns by worse-off offars than better-off farmers,
therefore, can be explained by their need for daitpme to maintain their living.
ADB (2005) reported that frequent harvest was jradtby 50% of the pond fish
farmers in Kishoegonj, which was important for helusld consumption and income.
Several studies have suggested that the mostisemifaspect of rearing scavenging
poultry and cattle is to ensure smoothing consumnptand income for rural
households (Alam, 1997; Permin et al. 2000; Dorwand Poulton, 2001). Regular
cash flow to households was also very importantrémaying the credit instalments

(weekly or biweekly) on loans from NGOs (Paris let2004).

The study revealed thgher farming had significant impact on social relatiofbis
can be divided into two main features. Firstly, intpacted positively on the
interactions among the farmers. The farmers wesadao guardghersat night in
groups to prevent prawn stealing and other vandalia addition, although it is not
uncommon elsewhere in Bangladesh, farmers shabediand other inputs like nets,
water pumps, vegetables seeds etc. as well as marexperiences (Lewis and
Mulvany, 1997; Saha, 2002a; Barrett, 2004). Thizeéased unity and sharing was
established by the farmers at group discussions.tiBa uniqueness was that that
when other farmers assisted in harvesting pravirey; &ll were invited in dinner by
farmer harvesting the crop. Secondly, an increassocial mobility was observed,
linked to a need to ensure production inputs andketimg of farm products. More
importantly, increased income helped thker farmers to observe socio-cultural

events generously including inviting friends andatiges to their homes and
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exchanging gifts. These events and associated egehaf gifts improved relations

among them and ultimately enhanced social security.

In contrast, farmers also reported in FGDs thatethgere some negative social
consequences of increased interactions and shaesgjting in quarrels/clash among
the farmers. Incidences of poisoning of prawn asll ih gherswere reported by four
farmers in two of the sample villages. Zaman (20@ied a range of social problems
associated with shrimp farming in Bagherhat, whitdiuded theft ofgher products
(50% farmers perceived), dike conflicts (sharingmowon dikes for vegetable
cultivation and repairing common dikes) (52%) andréase in monetary conflict
(46%). However, such conflicts in rural farming aoomities are not uncommon in
Bangladeshi society (Ahmed et al. 1997; Rahman,22ates et al. 2004;
Chowdhury, 2004). There are two conflicting tramis in Bangladesh peasant
society, a tradition of participation and a traafitiof patronage. The factors which
commonly generate the conflicts are; multiple inla@ce system with many heirs to
an estate, individual property rights to land, sitarof land and unequal distribution
of land, scarcity of employment and other sourddselihoods and need for political
and physical protection (Rahman, 2002). Therefthe, social problem associated
with gher farming communities are not different from otheral communities in

Bangladesh.

While the benefits of shrimp and prawn farming @o®omic growth was confirmed,

reported negative consequences of shrimp farmintp@menvironment have also been
documented for the south-western coastal arealfighiBagherhat and Shatkhira)
and many other Asian countries were (Zaman, 200@tkh, 2004; Primavera, 1997,
Islam and Haque, 2004). The factors causing theomafpvironmental problems

involve destructive methods of fry collection, ugenatural snail as shrimp and prawn
feed and use of saline water for shrimp cultivatibime use of wild fry by farmers due
to a shortage of hatchery fry and a preferencevflol fry was associated with a loss

of biodiversity in coastal and estuarine waters datholition of mangroves (Islam
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and Haque 2004). The destructive methods (fry ctuls use very small mesh size
nets for collecting shrimp fry, led to killing ofjaatic fauna) used to harvest the post
larvae pose a potential threat to other fish amiimghfisheries in the ecologically
important coastal nursery and feeding grounds éslhem the Sunderban mangrove
area. The by-catch in the Khulna area was repaddit as high as 145 billion per
year and 40 billion in the south east (Cox’s Bazada (Chantarasri, 1993; Khan,

2002).

The other cause for concern from an environmergaddpoint was the use of snail
meat as a prawn feed by farmers. The major spefissails Pila globos3d have
been collected extensively from wetlandsgher farming areas and neighbouring
districts to meet the demand of a rapidly expangirgvn farming industry. Snail
yields have declined in many water bodies due moirdshing stocks and every year
new sites are exploited (Islam, 2001). In anothedys at Goakhola-Hatiarbeel in
Narail district (Sultana et al. 2001) found thiaai (with shell) harvest declined from
3062 kg/person/year in 1998 to 1174 kg in 2001. elew, the effect of this likely
depletion of wild snail populations is not well wngtood due to a lack of knowledge

on the ecological role of the snail in wetland eyss (Williams and Najir, 2002).

Finally, the use of saline water in shrimp farmidgteriorated environment by
destroying many homestead fruit trees. The shriammérs in coastal areas drain
saline water during high tides leading to an inseslalevel of soil salinity, which
caused damage of crop land and homestead fore$tuginilees. However, freshwater
prawn farming does not require using saline watar grow out therefore such
degradation of natural resources was not observeldssore. Furthermore, many of
the problems associated with shrimp culture canniggroved by farm-level good
management practices (Béné, 2005). Improved maramgemractices guideline,
polices and regulations are needed to ensure faolewsector for long time
sustainability (Kutty, 2005). Ensuring supply ofapm seed from hatcheries and

formulation of low cost prawn feed would reduce elegency as well as destruction
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of natural resources. Monitoring of quality natu@$ources has an important role to
play in order to manage and maintain the resouncetilae economic performance of
the prawn production system, if the above benafigsto be sustained (Alamgir et al.

2003; Williams and Corral, Undated).

Overall, a positive livelihood trend was emergedhwihe introduction ofgher
farming in Jessore. Three quarters of the farmingskholds confirmed that the
majority of basic livelihood outcomes had been ioved over the previous five years

through the involvement igherfarming.

3.4.1.2 Livelihood impact on gher labourers

Agricultural growth affects rural labour marketsdathe effects depend on the nature
of the technology used. If the nature of technol@gyabour displacing i.e. uses
machineries, herbicides, etc. that reduces demandabour per hectare, while in
general greater agricultural productivity is liketyboost the demand for farm labour
either through expansion of faming area or intéceiion of farming (Irz et al. 2001).
The introduction of prawn farming ghershas had clear multiple positive impacts on
wage labour markets, particulamher labourers in Jessore. The rapid expansion of
prawn farming has increased the demand for labout ereated new on-farm
livelihood opportunities for agricultural labourerser the last 10 years. Hayami and
Ruttan (1985) reviewed the literature on the eftéanodern rice and wheat varieties
in Asia to conclude that their introduction incredshe labour requirement per unit of
land and increased employment. In the initial stafjgreen revolution technologies
boosted labour demand for per unit of land by 264,later slowly eroded owing to
the subsequent adoption of labour-replacing inputh as tractor, threshing machine,
herbicides etc. (Lipton and Longhurst, 1989). Hweve level of labour demand
largely depends on input use and intensity of fagr(ilrz et al. 2001). The study
found that the overall number of working days fabdurers withgher activities had

increased remarkably from 3 days/week to 6 dayd{weer the last 10 years. Studies
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have shown that the take up of commercial agricelltan have dramatic effects of
agricultural labourers. Weinberger and Genova (2006nd that commercialization
of vegetable production in Jessore Sahdar thansSamdr thana in Dhaka increased
hired labour use by 98% among vegetable farmersn Braun (1994) found an
increase in the use of hired labourers due to cawiaization of agriculture in the

Philippines (from 36% to 63%) and in Guatemalar(frd1% to 26%).

The study found that the increase of labour denzamte mployment opportunities led
a structural shift within the agricultural labowrdée. The majority of the agricultural
labourers (69%) were found to become employed ftuilime or part-time ingher

farming activities.

Increase in labour demand, driven by agriculturairgh is also likely to affect labour
wage (Irz et al. 2001). As long as labour supplyess than perfectly elastic, such
changes in labour demand will increase wage ratéscal labour markets (Renkow,
2000). As a result of increased demand for hirdmbua the real daily labour wage
increased by about 30% (to Taka. 81, USD1.3) owerlast 10 years. A 1.3 to 2.8
times real labour wage increase was observed intr&ehuzon during Green

revolution (1966 -1194) (Estudillo and Otsuka, 1999

Seasonal variation in agricultural farming and emgpient causes seasonal
vulnerability of agricultural labourers. Therefoseasonal migration of labourers for
employment is a common practice in many areas ofgBaesh (Toufique, 2001).
The study found that the work opportunities gher farming in Jessore greatly
reduced the vulnerable period for labourers. Betbesintroduction ofyher farming

in Jessore labourers in prawn farming communitiesewmostly unemployed for
about five months during the monsoon, which wasiced to two months through the
employment ingher. However, labourers also occasionally worked gber during
this two months and rest of the time they eithargbé wild fish from open waters,

sought other employment or remained unemployed .
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The benefit of prawn farming ighers other than employment generated, included
receipt of fresh fish (200-300/week @), when emptb for harvestingghers
Although the quantity of such incentive fish wasadiirit comprised about one fourth
of the total household fish consumption of labosireGifting or exchange of
agricultural products for households’ consumpti@nai socio-cultural custom in
farming communities in Bangladesh (Ali and Nieh2®05). Islam (2007) noted that
giving fish as a gift is common in the rural comntynparticularly during the
monsoon when wild fish are available. He found thath gifted fish comprised 21%
of the wild caught fish consumed by fish farmingubeholds Gher labourers were
also found to buy fresh vegetableghér dike vegetables) from prawn farmers at
slightly lower prices than in the market, which wasclear evidence of multiple

positive impacts of integrated prawn farming orolaters’ households.

Leasing agricultural land and sharecropping is aditional practice in farming
communities in Bangladesh (Weinberger and Genod@5R2 About one fifth of the
total arable land of the country is under some lafidenancy (Ahsan and Ahmed,
2003). This opportunity had aided magher labourers to becomgher operators.
Their working experience as labourers has encodrégem to lease igherseither
individually or in groups (Zaman, 2000). Thus ohed of thegher labourers were
found to become prawn producers. However, on thmesacale they remained
working as part-time labourers as thgher operations were not large enough to
employ them full-time. Operating their ovglerwas found to be significant, not only
in increasing their income but also by increasingirt interactions with othegher
farmers and improved social status. In Bangladsshiety improvement in social
status enhances social safety nets and reducestshorvulnerability, as people can
seek help or borrow money from others to cope wstiort term risks and

requirements.

In contrast, studies conducted on shrimp farminghim coastal region (Bagherhat,

Shathkira and Khulna) found that shrimp farmingoudjh generating significant
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livelihoods for labourers, also had impacted negdti on local gher labourers
(Zaman, 2000; Khatun, 2004). In many cases lodaiueers involved in the coastal
areas were reported to be replaced by labouremnn fooitside of the farming
communities by thgher owners from outside of the community and locablaiers
had become more vulnerable than the past. This duasto changes in the land
ownership and social power structure in farming camities (Alauddin and Hamid,
1999; Béné, 2005) However, such change in land ki@ and social power
structure was not identified in the current stuadyléssore district. This may be due to
i) prawn farming was relatively recent in Jessasepare to the coastal area and ii)
social bonding and fabric, and local power struetwas different in Jessore
compared to the coastal area. Althoggjter labourers experienced both positive and
negative impacts in the coastal areas, the emplolyrgenerated at the shrimp
production was found to be very crucial, particiylan a highly populated country
like Bangladesh. Therefore, socio-economic changgsicularly land ownership and
social power structure should be monitored cangfeld that such employment
opportunities are generated and sustained to beahefiwelfare for local labourers
(Alamgir et al. 2003). This is because the stushalgished that the multiple benefits
from introduction and expansion of integratgtier farming improved overall
household livelihood outcomes of labourers remdskalparticularly in food

consumption, clothing and housing for the vast migj@f gherlabourers.

3.4.1.3 Livelihood impact on fishers

Fishing communities are an important group of laedl people with incomes
corresponding to absolute poverty level and a maiigied stratum of society (IFAD
2004). Professional fishers are often in vulnerabdadition due to increasing
population and decline of catches form open waf8tdtana and Thompson, 2000;

Rahman et al. 2002).



In many cases fishers have suffered from conféstociated with access to a control
of natural water bodies. It is argued that inedyati livelihood assets among the user
groups might be associated with different degrebsamtrol and access of the
fisheries resources (Toufique, 1998). However pitudessional fishers sampled in the
current study those that used to depend on catchiltyfish in the beels(natural

depressions) have been significantly impacted bghiwater prawn production and

marketing.

Diversification of livelihoods was the central dfetimpacts of the prawn sector on
fishers. Diversification of livelihoods has bees@sated with “necessity” or “choice,
sometimes considered as being a contrast betwaenival” and “choice” (Ellis
2000a). In the context of an increased number ehefis within the fishers’
communities by population growth and declines ifdvgatches due to reduction of
natural fish stocks, it became a question of saitvifor fishers. Therefore,
diversification of livelihoods for fishers in thisase was probably more “necessity”.
Diversification of livelihoods within the fisheriesector is perhaps the most realistic
way of reducing dependency on only fishing and etdbility for fishers. The
growing prawn sector has opened such windows feaerdifying their livelihoods for

fishers in Jessore district.

The study revealed that almost half of the protessi fishers had changed their
profession over the last 10 years. The majoritthef were now employed in prawn
marketing both in forward and backward linkagespr and fish seed trading, feed
supply etc). Utilising their skill and experienagfsfishing and fish handling, many of
the fishers became prawn and fish seed traders)(aBéloworkers (11%) ateposand
sets. Some of them who establishikghobusinesses (owner) became truly rich. Such
livelihood diversification has also been observefishers’ communities in Southeast
Asia. Poor fishers in Indonesia and the Philippingkure molluscs and seaweeds.
Small-scale farmers dominate shrimp farming in TEmal, a majority of whom were

previously either rice farmers or fishers (Edwa{¥)2). There are many examples of
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the promotion of alternative livelihoods for codstamall-scale fishers, introduction of
various forms of mariculture aimed to raise altémeaincomes for poor fishers and
coastal communities, which also reduced fishingsguee and the destruction of
resources (SDP, 2002). Seaweed cultivation inred@, Philippine and Vietnam
was also found to reduce income poverty and to avgthe living standard of poor
professional fishers and coastal people as amatiee livelihood (Ask, 1999; Ellis,

2001; Leila et al. 2005).

On the other hand, half of the fishers who retairlegir profession were also
benefited significantly through employment in hatueg ghersin two ways; firstly,
shifting profession by half of the fishers as meméid above reduced the competition
among the fishers for employment and secondly, rdmd expansion of prawn
farming further increased demand for fishers forvesting prawn. As a result
employment opportunities increased significantlyreféected in the increase of the
number of harvest days (per week). The harvest riypiies in gher had been
increased to 6 days from 2 days during the lastydérs. The increase afher
harvesting opportunities also increased wage retiact rate for harvesting) i.e.

daily income by 46% to Taka 98 from Taka 67 overphevious 10 years.

Traditionally, fisher communities have less intéi@t with other communities, but in
many cases social interaction and networks playitapt roles in gaining access to
natural resources for fishers (Thompson et al. 02G0dam et al. 2006). Involvement
in gherfarming had afforded opportunities for fisherdriteract with prawn farmers
anddepoowners. Thalepoowners (both local and commissidapoowners) acted as

a middlemen between fisher and prawn farmers fctntract.

The ultimate benefits of above positive impactgloér farming had been confirmed
through the improvements of several livelihood outes. The increased employment
opportunities and income resulted in remarkablerawgment in food consumption,

clothing, heath care and child education for th¢onitst (>80%) of fishers.



3.4.2 Role of women ingher farming and impacts on women

Involvement of women directly and indirectly inHexies and aquaculture is an age
old practice in many Asian and African countriesoMén perform a range of
activities throughout the value chain of aquatiodgroducts (Kevane and Wydick,
1999; Shaleesha and Stanley, 2000). These actiwtaudes fry collection from the
nature, induced breeding hatcheries, grow-out mriolu and management, on farm
and on shore post-harvest activities, marketingroflucts and processing of fisheries

products (Sharma, 2003; Song, 1999).

While in Bangladesh, rural women are traditionatgtricted within households by
socio-cultural and religious boundaries commonlymed as purdhd and are
expected not to move outside the homestead. Thessat of women byurdhahas
been noted as the main factor constraining womparticipation in income earning
activities reinforcing the inferior position compdrto men (Barman, 2001). In a
broader sensgurdhainvolves the exclusion of women from the publiclensphere
of economic, social and political life (Chen, 1998owever, women are traditionally
involved in various agricultural activities includj poultry, livestock rearing and
vegetable production that do not require movemenside the homestead (Hamid
and Alauddin, 1998; Shelly and Costa, Undated).hWie changing socio-cultural
condition women'’s participation in agricultural prection systems in Bangladesh has
been started to shift from household based farnaiativities to labour intensive
farming systems (Shelly, 2005). Prawn farmingylrer in Jessore was found to have
opened a unique window for women to come out froemitomestead to work at farm
as substitutes for paid labour that is increasire{pensive and unavailable during

peak harvesting time (Hamid and Alauddin, 1998).

The study investigated three aspects of the rolevofen in integrated prawn
farming; i) the activities they performed, ii) theme pent for performing those
activities and ii) the workload. Almost all womerm poor and middle class prawn

farming households were found to be involved inwprdeed preparation, applying
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feed and growing dike vegetables. No consideralfferednce across the villages
indicated that it had become a common phenomenorthén prawn farming

communities, particularly growing vegetables. Sommmen commented that those
activities became “women’s activities”. Rahman (@DGstudied the impact of

commercial vegetable production in Bangladesh andd that women'’s participation
in vegetable production in terms of labour hour Wagh (47%) and lgherthan other

for conventional food grain production (ranged kesw 11 and 18%). In China
women carry out a range of aquaculture activitibgcty includes the majority of the
tasks of production, post-harvest activities, tpamgation, processing and marketing
of aquaculture products. Thus, they constitute ntloa@ one third of the aquaculture
employments (Song 1999). Women'’s participationqonaculture in Lao PDR is also
very high, while trading of aquaculture productseiglusive to women as buyers,

sellers and middle-women in Srilanka (Murry et 4898).

The study revealed that one third of the womennipdiom worse-offgher farming
households clearly demonstrated that they coultbparhard manual activities like
netting ofghersfor prawn harvesting and repairing dikes. To senaney on hired
labour was the main motivation of carrying out thestivities. This was a necessity
for making a living rather than choice for worsé-bbuseholds. Similarly, many
poorer women in other developing countries, like \ifetnam, carry out most
integrated farming management tasks (Voeten anen®tt1997). Through the study
found no remarkable difference in the proportionwafmen performing harvesting
and repairing dikes among the villages, distina didference was found among the
women in this regard. The majority of women perfomgnnet pulling and dike
repairing were aged from 31 to 40 years, while oiemen were probably less
capable to do hard physical activities and youngemen were more restricted by

purdhanorms.

To carry out the above prawn farming activities veonspent about 2 hours daily,

with more than half of the time spent for growinggetables and the rest was for
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rearing prawns. This may be attributed to the cativeal roles of women growing
vegetables. Upadhyay (2005) reported that 88% tifites of growing commercial
vegetables were carried out by women in India, Nepal Srilanka. However,
spending more time omgher activities (43% of total time) compared to other
individual agricultural activities clearly indicaethat gher outputs were very
important for households and there were no majmsttains to being involved in

these farming activities.

While introduction ofgher farming increased the active participation of wanie
farming systems, this resulted to poor househoWismen from richer farming
households did not become involved in farming #tis. A combination of three
main factors can explain this; firstly rural sogieiews are that women working in
the field reduces social status of households;refgat indicated that the household
is disobeyingpurdhanorms and finally women working in agriculturerfes indicates

that their households do not have enough monesnfuay labour.

In general, women’s involvement in farming increasimeir overall workload
(Upadhyay, 2005). The women describgker activities as an addition to their
previous normal daily duties. A study of five DFIfizheries projects (Halim and
Ahmed, 2003) found that 43% of the women involvegbiioject activities worked for
2-4 daily hours, 17% worked more that 4 hours aA® 3ess than 2 hours daily.
However, they further noted that despite womenmn®Ivement in the fish production
related activities outside the house, they stitl tacarry out their routine household
chores and that failure to prepare meals on tirdetheir husbands harassing them.
Williams et al. (Undated) notes that the changgender relations that occurred as a
result of increased involvement of women in ecoroathy productive activities of
gher farming was accompanied by a rise in their wortloBhe study assessed the
feeling of women involved imgher activities and found that the majority of women
(80%) were happy carrying ogher activities considering the overall outcomes from

ghersystem and benefit to households, of which ineedsncome and improvement
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in food consumption, particularly fish consumptiaere considered as the most
important. While, some women were found to perceéha they were helping their
husband to increase household income. Many wonemdélves tend to undervalue
their own work and contribution (Sharma, 2003). ldeer, notably, the women,
mostly from the poor farming households realiseat their involvement was by a

necessity rather the choice.

Though prawn farming igherfarming benefited household livelihoods, still soof
women (20%) expressed overall negative impressimutathe increase of workload
due to gher activities mainly for two reasons; neglected ofldren’s care and
resulting poor heath condition. Women in Bangladesh general, are fully
responsible to take care of children (Parveen aednbhauser, 2004). Hamid and
Alauddin (1998) found that greater involvement obraen in shrimp culture in
Bagherhat and Khulna forced them to stay outsidin@fome longer, which limited
their time for household duties, more specificétigking after children. On the other
hand, in general the women in rural society areideg of healthcare and nutrition
(Quisumbing et al. 2001; Parveen and Leonhau$$4)2 Notably adult and infant

mortality rates differ more widely across males fardales (Sen, 1998).

Although aquaculture provided opportunity to thenvem to become involved in
major production systems, benefits for women ang@merment within household
and in society need to be further improved (APE@)1). The study explored the
outcomes and benefits gained by the women involvedtegrated prawn production

and found that overall, women’s empowerment wasieodd to some extent.

Performing gher farming activities certainly increased women’s diwement in
decision making, particularly abogher activities for the majority of women (80%).
In a study on the 235 women participants of CARELGA project in Bagherhat and
Khulna districts, Zaman (2000) found that activertipgpation in gher farming

increased involvement in household decision makorg80% of the participants.
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Feeding prawn and fish, stocking of seed, and lséinggof prawn and fish as well as
growing vegetables, were the most frequently dsedsnatters found in the current
study. This can linked to their active participation those activities. While,

preparation of fish-prawn feed and feeding can hebated to the traditional

women’s practice of rearing poultry and decision §oowing some vegetables for
home consumption (Paul and Saadullah, 1991; Khaal.et2006). Zaman (2000)
noted some other factors that enhanced women’sidacimaking. She found that
37% of women mentioned their decision making impobthrough NGOs (credit and

saving scheme), 15% through media and 4% by impgogducation.

Farm financial matters were fairly frequently dissed with women by their husband.
When there was a need for money in many cases, wevaee consulted about ideas
to organize money. Furthermore, in many cases Imasbhad to discuss and to get
agreement from wives for taking loans from NGOsvasy NGOs provided loans

only to women (World Bank, 1998; Amin et al. 1996)

Hamid and Alauddin (1998) found that by becomingvacearning member in rural
households women have risen to the position ofsitatimakers in their day-to-day
business. They have also been enjoying more buyyomger and thereby more access
to food and clothing, and in some cases to somaryugoods. (Islam, 2005) reports
that women’s decision making had improved as actlimapact of participation in
NGOs advocacy and awareness building programmeRajshahi, Naogaon and

Chapai Nowabgonj district in Bangladesh.

The study found that half of the women were invdlie household financial decision
making, of which one third could spend some moneyheir own with full freedom,
especially when prawns were harvested in large tijieen But in the majority of
cases they needed to consult with their husbandmakks mainly controlled
household expenditure. In contrast, the other dfalhe women did not have any real

involvement in household expenditure, although saomhethem (12%) kept the
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household money. Zaman (2000) reported involveré&rntomen in prawn farming
through CARE, GOLDA project had increased womeirsiricial decision making.
She found that 47% of the women were able to bey ttlothing, 28% involved in
children’s education expenditure and 9% of womerrewiavolved in children’s
marriage expenditure. Although women in the prestatly had limited access to
direct expenditure, they expressed that they wkes @onsulted about the household
expenditure. However, the change in the econonatustof women tended to be
reflected in improvements to the social status oimen with likely generational
benefits for daughters (Finan et al. 2001). Theeefit can be concluded thgher
farming not only improved women’s productive rolaitbalso enhanced their
empowerment in production and financial decisionkimg These change in the

decision making enhanced their social status.

3.4.3 Prawn marketing in Jessore and impact on stakeholde

Bangladesh exporting of prawns began and shringhen1970s and volumes have
been gradually increasing since this time. Sineet890s international demand and
trade in sea food, particularly shrimp has incrdas@idly, which led the boost of the
industry including local production, marketing amtocessing in Bangladesh
(Alauddin and Hamid, 1999). The sector, includingrketing and exporting of prawn
has mostly developed and expanded through thatprisector. The government has
provided support to exporters in the form of supgiti0% of the export money),
reducing tariffs (less port cost and export taxyl gamoviding quality certification
(Khatun, 2004). Development and issues of markedimg) processing did not attract
much attention in either the government or the gigvsector until the European
Union (EU) banned prawn import from Bangladesh 7. The ban was related to
quality failure in respect of HACCAP (Rahman, 2Q0&ithough, the ban was
withdrawn after 6 months, it has left behind maopsequences in terms of improved
awareness and “rethinking” of marketing and thelitguaontrol. The study focused

on the existing freshwater prawn marketing systandassore aimed to develop an

12t



improved understanding of its strengths and weaaegsthe overall impact on the

sector and the livelihood profile of its stakehotde

3.4.3.1 Farmers’ marketing

Markets and marketing is critical for agricultutathnology adoption. Factors such as
location, supply, demand, marketing systems whifécts both production systems
and livelihoods are important (Duygan, 2005). Thedg found that existing prawn
marketing systems met most of the primary requirgmef prawn farmers in Jessore.
The study found several factors that satisfied &ashneeds. Firstly, farmers’ had
different options to sell their prawns at the fagate and/ordepos (local depos
commissiondeposandfoira. Most farmers could use several options. This tarac
was also observed in selling other agriculturaldpids like poultry (chicken and
eggs), vegetables, etc. (Islam, 2003). Like prdwinas can buy these products at the
farm gate or farmers can sell local markets andhtowvarkets. Howevegher farmers
could sell any quantities of different sizes (gigderawn at any time of the year. This
was mainly because of the increasing internatidieahand for prawn and that many
processing factories were running 50% of their capadue to over capacity of
factories compared to supply of raw product (Khat2@04; IUCN, 2004; Davis,
2006). The options for farmers to sell prawns injg@mall quantities, as little as 1 kg
of prawn, was found to be critical for worse-offrfeers who required regular cash
flow for maintaining daily life and farm inputs low income months (rainy season).
Therefore, although prawns are fully export oridntemmercial product, it provided

a short term coping mechanism for worse-off farnaiensng vulnerable months.

Farmers had good access to markets both in terstande and transport as the
majority of localdeposand many commissiodeposwere situated along theaka

(bituminous) roads through the prawn farming vidagwhich reduced marketing
costs and risks. Moreover, most of thepostaff were local people, which created a

friendly relation and easy access to tlepos The instant and easy access to market
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the products probably had important influence omlsstale farmers to adopt prawn
farming (Little and Bunting, 2005; Dercon and Houatt, 2005). Karim (2006) found
that better access to markets enhanced the conahengentation of peri-urban

aquaculture compared to that of rural villages bzt poorer communications.

Services provided to farmers affected farmers’ &dapof agricultural technology.
The post-harvest services provided by teposto the farmers had been found to
increase over the years and positively lead to t@upmf gher farming. Increased
competition among théeposappeared to have led improved services to farswerk
as providing harvesting net, prawn carrying corgesnon-farm selling facilities etc.
Moazzem (2004) noted a similar observation whiledging potato marketing. The
increase in the number of cold storages faciliégsthe owners to intensifying their
services such as providing information on demandl twe price of potato, proper
documents of storage status, and interest fredtdmedlients, and to introduce the
provision of discount on storage charges (Moazzewh REujita, 2004). Increased
number ofdeposalso provided the farmers with the opportunityctompare prices
between differentleposleading to more competitive prices from ttepos These
services provided to farmers by thdepo owners probably enhanced expansion of

gherfarming.

Alongside the above positive aspects of prawn ntemigdrom the farmer’s point of
view, the farmers were more ignorant of prices fgigrocessing factories (ttepo3
and global commodity prices. Farmers and the Idepbowners were more likely to
know when the international price fell than wheitgs increased. This was probably
a result, derived from the control of prawn pricesd other information by the
processing factories (exporter). Making timely amibiased information available to
the farmers help them, in bargaining with the nedan for a fair price for their
crops (Islam et al. 2006). The study found no rae@m to access such information
on demand and price by the farmers. Distress pragiing of prawns has been

related to a lack of access to marketing infornmat{&hatun, 2004). Marketing
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information helps farmers to make decisions inghert term what price to expect,
and decide what and how much to produce. The inggranformation system gives
farmers accurate knowledge of price movements aalles them to identify trading
opportunities in markets during short in supply A2007). Access to marketing
information for prawn farmers is not only importaatachieve fair price of products,
but also essential to refine products to meet tjuakquirements and market
expectations (Davis, 2006). Information on inteioral demand and market price
will help farmers understand the future prospect problems of market commodities
(Islam, 2006). This information is crucial for potarmers to decide their future

investment in the context of rapidly spreadgigerfarming in Jessore.

3.4.4 Freshwater prawn marketing chain and processes

The export marketing channels for prawn are diffefeom other fisheries products
such as freshwater and marine fish marketing aedoperated separated from the
domestic fish marketing (FAO, 2001a; Kleih et @003; Dorward et al. 2004).
Prawn and shrimp marketing in Bangladesh is charaed by various level of
intermediaries. Almost all the prawn produced issdge including the sample study
area are channelled to the processing factorid¢éhirina and processed for export.
The prawn produced in Jessore was found to passleXés of intermediaries
between farmer and processing factories. The chas found similar to the shrimp

marketing chain in Bagherhat and Shatkhira desgrtyeKhatun (2004).

3.4.4.1 Infrastructure and facilities:

The infrastructure of the prawn industry has beearstiy developed by the private
sectors. The government developed the road commattions and established quality
control offices and laboratories. The private sedtdrastructure includedepos

commission agents, processing factories and ictorias and other facilities like

water transport, supply, ice etc.
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Road communication and transportation have diradt significant influence on the
adoption of the agricultural production systemetation to the marketing of products
(Bakht, 2000; Karim, 2006). Better road communimatincreases market assess for
farmers. Research shows that being one hour doseroad, which improved access
to a market, provides the opportunity to remarkabteease in farmer's productivity
(IFPRI, 1998). Development of Jamuna bridge, foaregle, which links northern
region to the south and the capital city, had $icgt positive impacts on crop
diversification and integration of markets throught¢he country (New Age, 2005;
Sen and Hulme, 2005). A recently conducted impautysconcludes that the Jamuna
Bridge has substantially reduced poverty and irsgdaeconomic and social
opportunities across the nation in general anchertorthwest region in particular

(ADB, 2003).

Improvement of rural roads leading to better actessarkets was found to influence
the adoption ofgher farming in remote areas. Thyher farmers and the marketing
intermediaries studied confirmed that road commatioo developed by the
government over past five years was significantnjleoads had been extended and
improved from earthen to concrete structures anwnebed to the village level.
However, the poor condition of roads due to inadégmaintenance made the prawn
transportation unsmooth and time consuming (Bak@00). Quality of road
communication and transportation have direct ingpians on the quality and value,
of perishable products. To overcome similar prolsleannumber of fish processors
and exporters in Kenya and Ethiopia provided icd tmansport facilities to their

suppliers to maintain hygienic quality of produg@t®nson et al. 2000).

On the other hand, a major infra-structural reniovatvas carried out in almost all
stages of post-harvest functions to comply withdhality requirements after the EU
ban (Cato and Santos, 2000). Tdepoowners, those who establishdeposbefore

the ban, informed that they also upgraded ttepos by constructing cement floor,

replacing the wooden grading platform to still foamn etc. While the newly built
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deposwere built to include those facilities requiredctmmply with the new standard.
However, these renovations required significanégtment both from the government
and private owners (Athukorala and Jayasuriya, P083ecent study (IUCN, 2004),
found that the estimated total cost to upgradeeitigting facilities would be US$ 17.6
million. The frozen food exporters of Bangladegpersds about US$ 2.2 million per
year and the government spends on average US$ Rftsands to maintain a
monitoring programme that and to complies with thées and regulations under
HACCP. Although the large factories were able tpecwith the situation, more than
50 small factories permanently were closed in Baaggh since the ban in 1997
(Panorama Acuicola, 2005). However, investors awpr marketing likalepoowners
were concerned about future frequent changes oflitgustandards with the
advancement in scientific knowledge about healttatdgs and improvements in food

processing technology.

3.4.4.2 Prawn handling

Food quality assurance is now recognized as easefdr an efficient and
internationally competitive business. Internationarkets demand that all steps in
the food supply chain take customer and consunefeances fully into account, that
suppliers meet tighter food hygiene and safetydsteds, and assure constant quality
(Loc, 2006). Therefore, prawn quality control isiaareasingly important issue in the
prawn sector both nationally and internationallalighan, 2001). Recognizing both
the potential for Bangladesh’s exports and the lprab with safety and quality of the
product, FAO assisted Bangladesh to improve prodtanhdards with developed
regulations and inspection schemes in the earlp49ased on the HACCP approach
(Cato and Subasinghe, 2003). Despite these effant$ major investments in
upgrading factory infrastructures, Bangladeshirmspriexporters continued to suffer

from real problems of negative reputation in qyalBayes et al. 2005).
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Although the study did not examine the health aypgidne aspects of prawn quality
microbiologically, a number of issues at pre-preoes (before processing in
factories) stages were identified from observatitimst can be attributed to poor
quality control. Firstly, it takes a comparativébng time (22 hours) after harvest to
complete the chain and all formalities to reach phecessing factories, though the
distance between study area and processing factori&hulna is within 200 km.
Three main factors contribute to this; i) buyinga@ng and weighing) localepos
during the day and preparing for selling at night,re-organising of prawn (re-
grading and weighing) at commissideposand commission agents, and iii) time
consumed for transport due to poor condition oflaoads. The long time used at the
pre-processing stage may affect the quality of prgwoducts. Toufique (1998)
identified unhygienic means of shrimp transportatend preservation as one the

factors affecting shrimp quality in Bangladesh.

While, the prawns are kept iced throughout, infdrama on the effect of such

handling and transporting at each stage on ultimppetduct quality in Bangladesh is
unavailable, the importance of proper handling d@rahsportation of perishable
products like prawn and shrimp is well establisf€d&to and Subasinghe, 2003;
Jittinandana et al. 2005; Loc, 2006). As the dedrian internationally traded foods
products in general and perishable products iriquéar depend upon the end quality
of products. This information is important for updmng practices in the future. In
addition, consumers’ behaviour regarding food duadi changing with the increased
knowledge of health and hygiene (Zeithaml, 1988ur@rt, 2002; Jarvela et al.
2006). Therefore, quality control that includes dilarg, transportation, storage and
processing are important determinants of demangroaducts. While studying the

tuna fishery in Hawaii McConnell and Strand (206@)nd harvesting and handling
methods for tuna were an important price determiraard they found tuna price
increased about 7% when caught by lining and pippeandled. However, the

quality of fisheries products can be affected at stage by post-harvest functions.
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Contamination of fisheries products with harmfuthmaens is a concern of quality
control. The presence of human pathogenic badtefiah and fish products may also
be attributed to contamination during pre-processhmandling and processing
(Hastein et al. 2006). The study found that theusty lacked appropriate
transportation, like insulated vehicles and prawse transported in truck with

simple plastic covers, which was likely to affeabquct quality inconsistent.

Transport is also an important factor that affébes quality of perishable products.
Physical disturbances during the transport of aquatoducts are unavoidable in
marketing and processing that affect flesh qua(ithomas et al. 1999). Food
temperature is a critical determinant of qualityl ahelf life of aquatic animal food

products. In general, aquatic products should bt k& C temperature for food

safety and longer self life. Ice is commonly usednaintain quality for fish and other
aquatic animal food products as by icing food terapge can be maintained slightly
above 8 C (Pineiro et al. 2004). The supply of only oge factory in the study area
was found to inadequate to all tlleposfor storing and transporting prawns. In

addition, frequent power failure made the situagoan worst (Khatun, 2004).

Awareness, knowledge and skill gaps in quality aardare some of the major barriers
to implementing HACCP system in practice. The owremd operators, particularly
in developing countries may be committed to engurfiood safety; but lack of
technical knowledge and competence about foodysafet HACCP limit any setting
of effective prerequisite quality control (FSAIQ@L; FAO, 2003). Even with several
years of government promotion of HACCP, a significaumber of quality measures
were ignorant of the concept (FSAI, 2001). Howewergeneral, the focus of prawn
quality control in Bangladesh encompasses prooggarttories. The above issues at
pre-processing (farm gate to factory gate) shoutd addressed to establish the
HACCP system fully in practice. In addition the dsgifound that the majority of the
people (70%) employed at local and commissidepos were from different

backgrounds, which refers that they had little oramientation or training for best
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practice in post harvest activities. Therefore, geople involved in post-harvest

handling and processing needed to be trained wamp quality control measures.

Pricing of product or services is one the mostiaaitand complex aspects of
marketing (Indounas, 2006). There is no governrpening policy found for prawns,
rather it is driven by international demand andpbyp The case study shows that the
international buyers place their order and pricerafvns for individual grades to the
buying houses, which mostly determined the locidepof prawn. According to order
and price suggests by international buyers, thegasing factories decide the price

and announced to commission agents and thus toletreds of intermediaries.

The price of prawns, however, differs with the gedThe study found that slightly
different prawn grades were used for farmers thheraransactions like localepos
selling to commissiodepos This created barriers for farmers obtaining faices for
their prawns. Therefore, grading and pricing needb¢ standardized as well as
information on international demand and price ndetebe available at all level of

stakeholders, particularly farmers if fair tradedse ensured.

While introduction and rapid expansion of prawmfarg brought significant benefit
and welfare for rural livelihoods and prawn sedsra whole, concerns as well as
challenges remain for sustaining the benefits andstment made in the sector,
particularly for small-scale poor producers. As 9@fprawn and shrimp produce in
Bangladesh is exported, the sustainability and trasé the sector almost certainly
depends on volume of international trade, whiclikisly to affect by international
demand and supply, consumers preference, tarifhanetariff barriers (FAO, 1998a;
Williams et al. Undated). From the current treni iprojected that the global demand
for seafood products continues to increase in saod medium-long term due to
increase of world population, increase in incomd eapid urbanization, particularly

in developing countries (FAO, 2006b)
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However, prawns produced in Bangladesh were mesibprted to United States and
European countries (DoF 2005). Therefore, the &ugxport of prawns is largely
determined by the demand of these countries ardinfinnew markets. While the
global demand for prawn products continue to ineeegrawn is competing with
shrimp, mainly black tiger shrimg?énaeus monoddrior markets. In addition, the
huge increase in production of the American whitaam, Penaeus vannamehave
led to price of smaller shrimp being driven dowrathbrey, 2006). The substantial
increase in the quantity of shrimp traded coinciddth the strong expansion in
aquaculture shrimp production, which has growndigpsince 1997, with an increase
of 165 percent during the period 1997-2004 (angu@hth of 15 percent). Therefore,
the unit value for shrimp exports increased in1B80s to reach US$ 6.9/kg in 1995
and since then it has declined to US$ 4.5/kg ird2@@obably as a result of the strong
rise in production (FAO, 2006a).

In a recent study in European countries, Hamb2&p§) found that at the present
time demand specifically for prawn is limited amEbsialised, and mainly associated
with expatriate South Asian communities living iurBpe. As a result, a slight
decline in the price of Bangladesh sourced prawa wlzserved against increase of
global production, although prawn from Bangladesh ieceive a premium price
compared to other countries (FAO, 2006a). Given ghght decline in value of
Bangladesh sourced it would appear that market ddriganot expanding as rapidly
as production (Hambry, 2006). Therefore, policy andport for future promotion of
the sector, which expected to include and invesr mtakeholders in production,

marketing and other support services, should bewad carefully.

3.4.4.3 Non-farm rural employment in prawn marketing and impacts on
livelihoods

Generating productive employment for the ever-iasieg working age population in

rural Bangladesh is a formidable challenge. Duthng last two decades the country
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withnessed a gradual transformation from a rice dhasmnomy to diversified rural
economy (Toufique and Turton, 2003; FAO, 2004b; $4as 2004b). Diversification
has occurred both within agriculture and non-fagtiviies. The importance of rural
non-farm (RNF) activities in generating employmantl incomes during the process
of economic development is widely recognized. Im@adesh, RNF accounted for
over 40 percent of rural employment in 2001. Thins hon-farm employment is
recognised as critical for rural livelihoods andinisreasingly gaining emphasis for
rural development (Awal and Alam, 2004). The stuwdyealed that prawn farming
had played an important role in the non-farm rueglonomy and generating
employment for rural people. On average there ve@bt people working adepos
Moreover, the gradual increase in the number opfgeworking in prawn marketing,
found in the study, clearly indicated that theresweew employment generated in
prawn marketing with the growth of the sector. #&se in the number afepos
around the study farming communities during the 1@syears further enhanced the
non-farm employment generation. In a study of Bfridts in Bangladesh (Hossain,
2004b) observed that the non-farm rural employnasra primary occupation of rural
households grew from 34% in 1987 to 53% in 2000.e Tion-farm rural
diversification includes a range of services, bes# vendering, transport labour,
rickshaw/van puller, mechanics, tailoring, non-fdahour etc (Toufique and Turton

2002; Hossain 2004b).

Declining access to cultivable land and increasafigand poverty are the most
important driving forces for the rural poor to bereasingly engaging in non-farm
activities (Saha, 2002b). The Bangladesh Instiaft®®evelopment Studies (BIDS)
study in 1987 and 1991 shows that land-poor areeasingly engaging in non-
agricultural activities Hossain (2004b). This shifit only increases their income and
employment security but also reduces their vulnénalby reducing fluctuations in

income flows over the whole year.
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The significance of the employment generated invprenarketing was that the poor
had full access to the opportunities. The labourssasonal and permanent)
comprised the major proportion (61%) of the marngtemployment atlepolevel.
The seasonal labourers were found to work mainligedgers in restaurants aKdili
(transport labourer) in the off-season. Such switghof income activities is a
common phenomenon of the rural poor (Sen, 2003;alRar and Wodon, 2000).
More than two thirds of the people working in thearketing chain were from
different professional backgrounds, which estaklisthat the employment generated
in prawn marketing was not restricted to certaiofggsional groups, but rather wide
open and included previously non-associated peddiany of them used their
previous experience and skills to be involved ie tmarketing chain, such as
vegetable and fruit retailers became prawn and fiskd traders, some small

shopkeepers established lodaposadjacent to the village.

The remaining one third of the people who chandpedr fposition or firm within the
marketing chain mostly accessed better positiontsgiter pay, which indicated that
experience gained in prawn marketing was valuedutjit promotion, but more

importantly there was freedom to choose firm amapsdor changing firms.

“More income” than previous jobs was the most int@atr factor that influenced the
stakeholders to take up the job in prawn marketiwyvever, there were a wide range
of other interests that indicated that employmamrawn marketing met other needs
for different levels of stakeholders. This also liep that the welfare of employment
is an important motivation for rural people as waB represents a feature of
dynamism of the rural livelihoods in Bangladestyéneral (Afsar, 2003). “Finding a
job closer to home” was found one of the reasorsetinvolved in prawn marketing
for many employees, mostly labourers, who used igrate or travelled daily far
away from there villages to usually urban areasmork. Jobs close to home allowed
them to be involved in other income generating vites like agriculture, small

businesses etc and improved social stability anelstment in children’s care etc.
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The majority of business owners found new oppotiesiin prawn marketing, many
of the depoand set owners started marketing as an employgdaser established
their own business. Davis (2003) notes that thepaese of individuals to new
opportunities and diversification of livelihoodsshiavo attributes; “demand pull” and
“distress push”. “Demand pull” diversification is r@sponse to new market and
technological opportunities, while distress pushdisven because there are no
opportunities. The distress push is likely to happe remote areas with less
favourable conditions (FAO, 2004b). Frequent draugh successive flood in
Bangladesh that depressed income and hence inaneasefor alternatives. On the
other hand, when favourable conditions are develpofmr example remote areas are
linked with urban markets by road and other inftastures are built, new market and
employment opportunities are generated “pull” fadiecomes driver (Davis 2003).
The later factor can be related with “finding jdbser to home” as a reason for being
involved in prawn marketing in Jessore. Howeveeg, iain motivation was that the
employment with marketing provided them with thepogtunity to live with their
families as well as spare time to be involved imeotincome generating and

household activities.

The employment in prawn marketing needs to beadél&d the wider rural livelihood
transformation in the country. Bangladesh has wi&bpd spectacular growth in the
rural non-agricultural sector during a time whea #gricultural sector grew slowly,
which occurred through migration, urbanisation,rasfructural growth, and the
impact of trade liberalization (Hossain, 2004b)e3& developments and processes
are creating new ways of earning a living. The tgglaexpansion has been observed
in the service sector. The number of small shopsvillages has increased
substantially, as have tailoring and other crafemgrises, rickshaw pulling and petty
trading in villages and local bazaars (Toufique dnaton, 2003). Although such

diversification is an emerging feature of the counthe employment in prawn



production and marketing directly and indirectly obted the dynamism in

diversification of rural non-farm livelihoods.

3.4.4.4 Livelihood impact on marketing stakeholders

The quality of employment generated in prawn maigeis an important aspect. The
gualitative assessment suggested that the impastnpfoyment in prawn marketing
has significant improved household livelihoods. Tiajority of the stakeholders
(82%) atdeposandsetlevel confirmed that their livelihood outcomes iroped over

the previous five years. The lack of major diffaves in livelihood improvement
between employees and business owners indicateshthaquality of benefits from

the employment.

The investigation of livelihood impacts highlightetiree aspects of livelihood
outcomes. Firstly, of several livelihood outcomasluding the basic needs; food,
clothing, shelter, education and health, simultasamproved over the last five years
through employment in marketing. Considerable déifee in livelihood outcomes for
employees and business owners found in the studg mainly due to differences in
needs of the two groups. The major difference betwbe two groups was found in
improvement of food and clothing. The effect of remsed income on food and
clothing was higher for the employees. Hossain 420Gound that rural households
spent about 52 percent of their income on food stemd a 10 percent increase in
income would lead to a 6.5 percent increase indi@and for food items. He also
suggested the income elasticity of demand food higtser for the poor. Choi (2004)
found that the non-farm income is significant (44&bYotal income in rural areas in
south Asia, which significantly impacts on purclaspower and, hence the food
security. The income from non-farm employment wias found to be significant in
coping seasonal food vulnerability for rural podrdeveloping countries (Reardon,

1998).
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Secondly, the study that revealed about half ofsta&eholders was able to improve
their asset base over the last five years. Impgpthe asset base of the poor is crucial.
Rural poor farm households often lack the asseds shrve as important capacity
variables for participating in income generatingivaiies. Without improving the
asset base of the poor remain vulnerable (Cho¥4R20the business owners were able
to improve their asset bases through mainly buyimgleasing land andjher,
establishingdepo or setfor business and the employees purchased landegtead
and cultivable land), livestock, small shops (opeataby other household members),
purchase or rented of vans. Improvement of thegsigdl assets was crucial for the
poorer employees to diversify income and thus rediiwonic vulnerability. Income
from those physical assets was found to be an if@pbmeans to secure and enhance
non-farm employment as remunerative non-farm aasi like fry trading, often
require investment. Reardon et al. (2001) notestliwreliance on non-farm income
diversification is widespread in rural Africa, buat all households enjoy equal access
to attractive non-farm opportunities. He found asipee co-relation between
landholdings and non-farm diversification and ineorSimilarly in Rwanda, where
farm incomes and landholdings are unequally digted, those with the least
agricultural assets and income are typically a¢sst able to make up this deficiency
through non-farm earnings because they cannot theehvestment requirements for

entry into remunerative non-farm activities (Baredtal. 2000; Reardon et al. 2000).

The other important assets improved for the stakiei® was social honour and
networks. About one fifth of the prawn marketingkstholders mentioned that their
social network was enhanced. This occurred withrelmsed income and through
increasing social exchange through hospitality exchange gifts among neighbours,
friends and relatives. Social networks and contacts used by individuals and
households to enhance their asset base and acc@ssoime-earning opportunities
like market information, buyers, wage employmenogn, inputs on credits, share

resources etc.(Davis, 2003). Using data from Suih&tan Africa (Fafchamps and



Minten, 1998) shows that social capital has a pasieffect on traders’ sales and
gross margins. Group enterprises like, “producgrsup” in Uganda was found to
increase access to non-farm activities and to metassociated with the activities

(Cannon and Smith, 2002).

Thus the welfare linked to employment in prawn netirlg for the stakeholders has
established through the study, but sustainabiityains a question. While the income
from the employment improved some of the asset Barsenarketing stakeholders,
Davis (2003) mentions education and skill, finahci@apital and physical
infrastructure are also important determinants oih-farm rural employment.
Improving these assets would be crucial for sustginthe employment of

stakeholders over longer term.
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CHAPTER 4 Exploration of the impacts of pond
aquaculture in Mymensingh district

4.1 Introduction

The prime aim of conventional aquaculture has beersupport household fish
consumption in Bangladesh. Therefore aquaculturestiqoularly small-scale
aquaculture, was predominantly a household basetivitac (ADB, 2005).
Conventional systems are mostly extensive or satensive, which involve low
levels of input and management. Fish is grown rgaom natural foods, which are
enhanced by applying organic and inorganic feerbzand farmers irregularly supply
rice bran as a supplementary feed (DoF, 2002). @ihdhe contribution of such
extensive aquaculture is significant to householositicularly in terms of fish
consumption, the actual yield has been low (Muid0%). However, a brief of
conventional aquaculture has been outlined at 1L 1r8 Chapter 1. An increasing
trend in the demand and price of fish with the dgtowf population and rapid
urbanization has influenced many farmers to sbiftammercial fish production by
intensifying the systems (Dey, 2000). Fish piecagehbeen increased at 2.8% per
year over the last 15 years due to insufficientptigp of fish compare to increasing

demand (Islam et al. 2004Db).

Commercial status of small-scale farms aims toeiase cash output by increasing
yield through intensification of the production ®mms (Karim, 2006). Although, such
commercialization of aquaculture by private opasitocluding small-scale farmers
has increased in some areas across the countrytloweyears, intensification has
emerged particularly in the Dhaka-Mymensingh redidBB, 2005). Intensification
has occurred both vertically, by increasing progturciper unit area through using
improved (some cases commercial) feed for fish,tipial stocking and harvesting,
increasing labour inputs etc., and horizontally donverting many low-lying rice

fields into shallow ponds.
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Such advancement of aquaculture in Mymensingh kelyli to benefit farming
households (Brown, 1998). However, growth of adtice impacts wider rural
economies directly or indirectly. The benefits sordoeyond farming households to
wider livelihoods and an impact study is not cortmlentil these effects are evaluated
(von Braun, 2005). The impacts of recent aquaceltievelopment in broader rural
livelihoods in Mymensingh remains largely unknowmproved understanding of
such impacts would enhance the contribution of eagltare to rural development in

general and poverty reduction in particular.

While adoption of agriculture technology is largeigtermined by demand of product
and efficient marketing (Weinberger and Lumkin, 200growth of agriculture is
likely to boost marketing transactions and new oppities. Marketing as an
important institution can facilitate or inhabit gain such livelihood opportunities
(DFID, 2006). Therefore, access to market is @itfor farmers, particularly the poor
who possess only limited human capital. While agliace in Mymensingh is
growing rapidly, Sarker et al. (2006) notes lackradrketing facilities are a medium
level barrier for aquaculture entrepreneurship Greent. In this context,
knowledge of the drivers of fish marketing, dynasnid the system and actors as well
as impact on aquaculture and broader rural livelitsowould assist pro-poor policy

development leading to the country’s poverty reiduncstrategy.

This chapter aims to explore the broader impactadfaculture, particularly the
adoption of the commercial operation of small-scé&ms on rural livelihoods and
tests the broader hypothesis that pond aquacufirgduction and marketing have

enhanced rural livelihoods in Mymensingh.
4.2 Methodology

This section of the chapter briefly describes #wearch process of village selection
for the Mymensingh site and the sample size oftdloés used to collect data on the

impact of pond aquaculture and marketing of fistMiymensingh in order to achieve
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the aim of the research and to test the workingothgsises described in 1.4.1.in
Chapter 1. The detailed processes and purposhe tdals used for this section of the

research have been described in Chapter 2.

4.2.1 Selection of sample villages:

Sample villages were purposively selected from aede collaborator PONDLIVE

Project’s study villages. The PONDLIVE Project hbhden working in six study

villages in six different thanas in Mymensingh ddtby the time the current research
was initiated. Required secondary information wabected from the PONDLIVE

project staff. The project divided six villagestimo groups with 3 villages in each
group as i) peri-urban and ii) rural (Table 4.The current study randomly sampled
two villages from each group, totalling four villegyin Mymensingh. The names of
the villages were for group i) Damgaon and Ayenakéae peri-urban locations and ii)
Goatola and Koirahati for the rural. The procedotiowed for selecting sample fish
farming household is outlined at 2.3.15 in ChagteA map of Mymensingh indicate

the locations of the study villages is shown (Fegdrl).

Table 4.1: Criteria of rural and peri-urban villages

Locations

Variables/indicators Peri-urban
Rural

L Poor communication with Better communications
Communication

other thana and district compared to rural area
Marketing Less developed marketing  Well established marketing
channel channel
Technology adoption Lovy adoption of improved ng_h adoption of_lmproved
agricultural technology agricultural practices
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District = ®
Thana =4
Study village =%

Road =
Study area =

Dhaka

Figure 4.1: Map of Mymensingh district showing stwillages
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4.2.2 Sample size for method and tools used

The number of samples for interviews and focus grdiscussion (FGDs) is outlined

below in Table 4.2.

Table 4.2:Number of samples/participants in differat data collection tools

Survey tools Number of
samples/participants

Interview of pond fish farmers (Baseline and 42 (Total)

monitoring)

FGDs with fish farmers (in each village) 72 (Total)

FGDs with pond labourers 64 (Total)

FGDs with fishers (harvesting team) 61 (total)

Tracking marketing chain (from farm to 2 times from 2 villages

consumers)

Marketing margins (follow of retailers) 45

Observation of marketing activities 4 auction méskend 5 retail
markets

Individual interview with marketing 157 people (from above 4

intermediaries (semi-structure questionnaire) auction and retail markets)

Individual interview with women from fish 144 women from 4 sample

farming households villages

The questionnaires used for interviews were vadiddtefore data collection through a
process described at 2.3.15 in Chapter 2. The guvedollowed for data processing

and analysing have also described in Chapter 2.
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4.3 Results

This section of the chapter contains the resultiioed by analysing the data
collected through the research process and mettiesisribed in sections 4.2 and

Chapter 2. Results are presented under three miigections (4.3.1 — 4.3.3).

4.3.1 Livelihoods impacts of aquaculture al production leel

The livelihood assets profile of pond fish farmémsMymensingh were obtained

through questionnaire survey is shown in two farosegories in

Table 4.3. The main difference between better-offl avorse-off farmers was in
natural and human capital base. The pond size eaidealand of better-off farmers

was significantly higher (p<0.05) than that of wexsf farmers.

Table 4.3: Summary of livelihood assets of pond fisfarmers by well-being

Assets Worse-off Better-off

Mean +Stdev (% farmers) Mean £Stdev. (% farmers)
Family size 5.63 +2.36 5.89+2.22
Household head (5-12 class) % 35% 55%
Pond size (ha) 0.097 £0.091 0.190 +0.19
Arable land (ha) 0.505 +0.12 1.319 £1.06
Cattle (number) 3.0£1.6 (56%) 4.0+2.88 (76%)
Goat (number) 1.74£1.90 (53%) 2.20 £2.100%%
Poultry (Chicken & duck) number 20 £14.40 (100% 18+9.64 (98%)

4.3.1.1 Aquaculture practices in sample villages in Mymensigh

Aquaculture practices in the sample villages weosentl to be semi-intensive.
However, some farms were more intensively and coroiadey operated than others.
The majority (85%) of the farmers in the villagerbgoan and Ayenakhet operated
their farms commercially and adopted a multipleckitog and harvesting strategy.
While in the other two villages (Goatola and Kom#ly the proportion of
commercially operated farms was 45%. Usually thev reason of pond fish

production started in May by stocking ponds witlwreeason fingerlings, while the
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more commercial farmers with perennial pond statlkebruary with the previous
year fingerlings. All farmers practiced polycultuaad stocked a range of Indian and
Chinese major carp species. Stocking density aeera§247/ha (+x15692). However,
this varied among individual farmers with respextsize, species and capability to
invest in aquaculture. Farmers harvested fish fmmén consumption as required.
Commercial farmers aimed to grow medium size caboyt 0.75-1.5 kg) for sale. A
general timetable for farmers using multiple stagkiand harvesting is given in

Figure 4.2.

Word key: S= Stocking with current year fingerlir@f= Stocking with last year
fingerling and S** = Stocking small fingerling forext year grow-out PH= Partial
harvesting and FH= Final harvesting

Jan| Feb| Mar | Apr | May | Jun| Jul | Aug | Sep| Oct| Nov | Dec
Stocking (S) S* S*x
Harvesting (H) H |H H FH |FH

Figure 4.2: Fish fingerling stocking and fish harveting strategy for more commercial farmers

4.3.1.2 Livelihood impact on fish farmers

The overall mean fish production in sample villagess 2908 kg/halyear (+813).
There was no remarkable difference between bettearal worse-off farmers’ yield
(Table 4.4). The mean household production of beffefarmers was significantly
higher than worse-off farmers due to bigger pozé.sThe mean total annual income
for household was collected through monthly momitprdid not differ significantly
(p>0.05) among the villages. However, the mean ahimgome significantly differed
between worse-off and better-off farmers in allagks.

Table 4.4: Mean fish production and annual income fofish farmers

Worse-off Better-off
Mean fish yield (kg/ha) éé?; (igég)
Household fish 255 464
production (kg/ha) (x133) (x172)
Mean total household income (Taka) ( J_r51354828:t)) (iggggg)




The overall mean annual household income was Taka8 The contribution of fish

to total household income was 21% (Figure 4.3). e\mv, the proportion of income

from fish sale to the total household income did differ between better-off and

worse-off farmers, although absolute incomes diffen fish sale.

Labour
Business 3%
11%

Vegetables
7%

Service
16%

Other
3%

(N=42)
Fish
21%

Fruit
2%
Livestock

Figure 4.3: Contribution of individual income sources to total household income

4.3.1.3 Household food consumption of fish farmers

Monthly motoring of food consumption showed tha thajor proportion of fish and

vegetables consumed by the farming households etased from farm (Figure 4.4).

The annual per capita fish consumption of fish snsrwas 13.6 kg and did not differ

significantly between worse-off and better-off fams.

100

80

60 -

40 A

20 7

% of food cosumed

(N, Worse-off 24 and better-off 18)

0O Gift

O Natural
| Market
@ Farm

Rice ‘

Worse-off

Foods for farmers in two categories

Fish ‘ Vegetables

Rice ‘ Fish ‘ Vegetable

Better-off

Figure 4.4: Source of rice, fish and vegetables cemmed by farming households
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4.3.1.4 Livelihood impacts on aquaculture labourers

The agricultural labourers that were involved iruaculture as wage labourers are
referred as aquaculture labourers. However, thenitajof the labourers were part-
time in aquaculture and they also worked on otlggicaltural activities like field
crop, livestock, vegetable fields, etc as convenifiihe results of FGDs with

labourers involved in aquaculture are shown in @abb and described below;

Table 4.5: Status of pond aquaculture labourekdyimensingh
Name of sample villages

Events Damgaon Ayenakhet Goatola Koirahati
Numl:_)er of aquaculture labourer (full and 60 45 90 40
part-time)

Proportion (%) of aguaculture labourers

. 66% 64% 30% 53%

compared to agricultural labourers
Mean daily wage 10 years ago (Taka)* 65 65 62 60
Mean daily wage at present (Taka) 95 95 90 920
Lean period for labourers in a year 10

4 4 4 4
years ago (month)
Lean period for labourers in a year at > 1 3 5

present (month)
* Amount (Tk) is adjusted with inflation rates

Aquaculture labourers recognized that aquacultieé become intensified by the
farmers, even small-scale farmers over the lasyddrs. The mean proportion of
aquaculture labourers in Damgaon and Ayenakhetgeer65%, where the majority
of farmers had intensified their production systewes higher than Goatola and
Koirahati which averaged 42%. The mean days worke@quaculture activities for
labourers increased from two to five days per wiagke sample villages over the 10
years in Mymensingh (Figure 4.5). However, oppdties for labourers in Damgaon
and Ayenakhet averaged 5 days/week and was higharih Goatola and Koirahati,
which averaged 2.5 days/week. The mean inflatiojusaeld the labour wage (all
villages) increased from Taka 63 (USD 1.0) to TaBa(UDS 1.5) over the last 10
years (Table 4.5). There was not much differendevdsen villages regarding wage
rates. In Mymensingh labourers were only paid cashmeal was included in the

contract.



(N=64,in 4 FGDs)

0 In 1995
| In 2004

Number of working days/week

Damgaon Ayenakhet Goatola Koirahati

Sample villages

Figure 4.5: Number of working days in 1994 and 200fbr villages

While netting ponds fish farmers often gave a smalntity of fish (200-300g) to
each labourer as an incentive. On average laboweeesved such bonuses roughly
once a week (ranged 0.5 — 2.0 days/week), whichpdsed 25% of the fish (by

weight) consumed by labourers’ households (Figuég 4

(N =64)
Bought
33%
wild
caught
42%

Incentive
25%

Figure 4.6: Source of fish (by weight) consumed bgquaculture labourers households

The rest of the fish consumed by the labourers’skbolds was sourced from open
waters (42%) or bought (33%) from the market. l@ BGDs, it was established that
on average household food consumption had impréee®0 % labourers over the
last 10 years, while clothing and housing had amproved for 75% and 70%

labourers respectively over the same period.
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4.3.1.5 Livelihood impact on fishers (fish harvesting team)

Results from the FGDs conducted with the fishemssdsting fish from ponds in
sample villages are presented in (Table 4.6). Tmher of fishers, who are involved
in harvesting fish from ponds in sample villagegeraged 37 (+ 6.7). Daily wages
also increased significantly from Tk 70 (USD 1.1@)Tk. 110 (USD 1.77) over the
last 10 years (Table 4.6). The real daily wagerdit differ between villages. Focus
group discussion with fishers established that ayerhousehold food consumption
increased for 90% of the fishers, while clothingalth care and housing had been
improved for 85%, 60% and 65% of fishers respedbtif€able 4.6). The Majority of
fishers (86%), whom used to catch wild fish fromepnpvaters on an average a 5.8

days per week and harvest of fish from ponds wisamtasional in the past.

Table 4.6: Livelihood impacts of aguaculture on fieers in Mymensingh

Events Damgaon AyenakhetGoatola  Koirahati
\l:l"lljg:;téer of fishers work in sample 46 35 30 38
Daily earning 10 years ago (Taka)* 75 75 60 70
Daily earning at present (Taka) 115 105 95 125
Food improved (% of labourers) 95 90 90 90
Clothing improved (% of labourers) 85 90 80 85
Housing improved (% of labourers) 70 65 65 65
Health care improved (% of labourers) 60 60 60 65

Social change:

» Interaction with farmers and other stakeholdecsdased
» Can borrow money from farmers

» Social mobility increased

* Amount (Tk) is weighted by inflation rates

However, harvesting fish in ponds had increasedarkably over the last 10 years to
become the major activity averaging 4.4 (+ 1.2) sdagek from 1.7 (£ 0.33)
days/week for sample villages. The mean fish haingslays per week in ponds was
higher in Damgaon and Ayenakhet averaging 5.2 deed compared to 3.5

days/week in Goatola and Koirahati (Figure 4.7).

151



6 (N=61)
5
4
o
gz 3 O In 1995
zg
% c 2 m In 2004
X
=8 1
2=
c &2 0 T
]
g 3 Damgaon  Ayenakhet Goatola Koirahati
Sample villages

Figure 4.7: Number of fish harvesting days (per wdeg in ponds for fishers in sample
villages

Figure 4.8 shows that fishers diversified theielikoods and 35% (£ 3.0) of the total
fishers, who used to harvest fish in the sampligéls, were involved in part-time
retailing of fish in rural markets. Additionally 48 of them worked as part time
labourers for pond management activities. Durirglést 10 years 8% of fishers had

stopped being fishers.

50 (N =61)
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O Fisher cum retailer
c 30 ] = .
;) B Fisher cum labourer
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X Damgaon Ayenakhet Goatola Koirahati
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Figure 4.8: Percent of fishers involved in part-tine retailing and labouring

4.3.2 Role of women in aquaculture and impacts on livelibods

Focus group discussions (FGDs) with the women um gample villages followed by
a questionnaire survey with 144 individual womedowaéd the individual perceptions

of impacts of aquaculture to be assessed.
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4.3.2.1 Women’s role in integrated aquaculture

In all villages women were found to be involvedpiond management activities. The
proportion (%) of women carried out the most comnagtivities is given in Table
4.7. There was no difference (p>0.05) among tHagais regarding performing three
activities, feed preparation, feeding fish and grmwvvegetable. However, the
proportion of women did the hard physical work ligelling net during harvesting,
and involvement in dike repairing and preparation\fegetable growing was much
less, than the above mentioned three activitiesvéver, the number of women
involved in “repairing and maintaining” pond dikeops in Damgaon and Ayenakhet
(more commercial, peri-urban aquaculture) averagbtlo and was significantly
higher (p<0.05) than in Goatola and Koirahati (lessanmercial, rural aquaculture)
(Table 4.7). Similarly a higher proportion of womemre involved in seining fish at
harvest in Damgaon and Ayenakhet (29%) was muchehighan in Goatola and

Koirahati (8.3%) (p<0.05).

Table 4.7: Aquaculture activities carried out by wanen

% of women involved in aquaculture activities iffelient

Aquaculture villages
management activities  pamgaon Ayenakhet Goatola Koirahati
(n=36) (n=36) (n=38) (n=34)

Feed preparation 97.2 86.1 78.9 79.4
Feeding to fish 91.7 86.1 73.7 76.5
Vegetable growing 77.8 75.8 68.4 67.6
Preparing pond dike 38.9 30.6 18.4 8.8
Pull net for harvesting 36.1 22.2 10.5 5.9

4.3.2.1.1 Time spent on pond activities and workload

On average women spent 48 (+ 31.26) minutes darlafuaculture activities which
was equivalent of 27% of the total time spent amf@3 hours daily) on agricultural
production. However, there was a significant défere (p<0.05) in the mean time
spent on-farm for four main agricultural activitites' the villages (Figure 4.9). The

mean daily time spent by the women for aquacultareDamgaon and Ayenakhet
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was 60 (+35.21) minutes significantly higher (p<g).than that of other two villages
37 (£21.57) minutes.

(N=144)
29 25 30 27
o =
E S
> % %)
T 20 0O Vegetable
S23 m Livestock
8 - B
gL 20 o Poultry
0\2 g 16 21 15 B Aquaculture
w
Damgaon  Ayenakhat Goatola Koirahati
Sample villages

Figure 4.9 Time spent for various farming activities by women in sample villages

All women mentioned that involvement in aquaculturenagement activities
increased their overall workload. Most women (848é)e satisfied to carry out these
activities despite the increased workload, but s¢h@86) of the women expressed
that they were not satisfied with the increase a@irkload considering their own
situation. They faced the problem of being a laboim aquaculture after taking care

of children, the collection of cooking fuel and etldomestic tasks.

There were a variety of reasons stated by the wofoersatisfaction with pond

activities even though the overall workload wasréased. The reasons were
categorised for analysis (Figure 4.10). Overall23% women mentioned that
increased income was the main reason for satisfackiowever, whereas, a higher
proportion of (43%) of women from Damgaon and Aydret identified that increase
of income was the main motivation and only 30% fr@patola and Ayenakhet
mentioned this reason. Fourteen percent of the woperceived that they were
“helping their husband” to improve the householklihood, while 10% women

realised that they had to “work hard to maintaid anprove livelihood”.
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Figure 4.10: Reasons for satisfaction with particiption in aquaculture activities

On the other hand “could not maintain householdvitiets properly” was the main
reason for being dissatisfied with the increasedrkisad associated with

aquaculture(Table 4.8).

Table 4.8: Reasons for being dissatisfaction withgnd activities

Reasons for not happy N\Lljvrgr?gnm
Feel tired or sick 6
Could not maintain household works properly 10
Always busy, no time for relax 6

4.3.2.2 Involvement of women in decision making in aquactiire

The study assessed women’s role in the househobisiole making regarding
aquaculture and found that 80% of the women wenswed by their husbands over
such discussion. The rest (20%) did not feel thay thad any active role in decision
making. For the women who were asked about theestibpatters, decisions were
made following discussions and multiple subjectsrew&lentified (Figure 4.11).
Overall, the major proportion of the women wererfduo be involved in decision
making like, feeding fish (73%) and stocking fisked (68%) (Figure 4.11). There
was little difference between Damgaon and Ayenakiiédges, and Goatola and

Koirahati in this regard.
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Figure 4.11: Proportion of women discussed variousubject by their husbands

4.3.2.3 Financial decision making

Figure 4.12 shows that 66% women were involved egigion making regarding
household expenditure. However, only 19% womenthadreedom to spend even a
small amount of money without consultation. Thegeswttle difference between the
villages regarding decision making on householdeexliure. The proportion of
women involved in financial decision making from rbgaon and Ayenakhet was

slightly higher than that of Goatola and Koirahati

(N = 144)

Consulted children's education ‘ ‘ ‘ |
expenditure

Can spend small amount for their own

Consulted for household expenditure

No involvement in expenditure

Involvement in expenditure
decision making

0 10 20 30 40 50 60 70
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Figure 4.12: Involvement of women in household finacial decision making
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4.3.3 Fish marketing and its impacts on rural livelihoods

4.3.3.1 Farmers’ marketing practices

Fish farmers in sample villages in Mymensingh hé#teknt options for marketing
their fish. Individual fish farmers sold their fishrough a variety of market outlets
according to their requirements (Table 4.9 and feigul3 and Figure 4.14).

Table 4.9: Mean number of markets used by farmersdr sample villages

Auction markets Retail markets
Village Number Distance Transport Number Distance Transport
distance (km) cost (km) cost
form paka (Taka) (Taka)
road
Damgaon 3.2 4 12.3 37 6 3.4 25
Ayenakhet 0.1 2 5 35 4 3 25
Goatola 0.5 3 10.6 47 5 25 21
Koirahati 0.2 3 20 33 4 3.5 28
Average 1.0 3.0 12.0 38.0 4.7 3.1 24.8




e
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Figure 4.13: Position of markets used by Damgaotish farmers
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The proportion of fish marketed through differehaonels by farmers in the sample
villages is shown in Table 4.10. In general, fasnigom Damgaon and Ayenakhet
sold most of their fish (78%) to auction marketdldwed by Dhaka party (11%) and
at retail markets (8%). Farmers from Goatola anddmati sold 60% of their fish to
auction markets, followed by wholesale to retailds%) and 18 % sold at farm gate
to fishers oNikari. However, in FGDs farmers mentioned that they veetiéng more

fish directly to markets, whereas in the past thegd sell most fish toikari at farm

gate.
Table 4.10: Proportion of fish sold through variousoptions by farmer's in sample
Selling at market Selling at farm gate
(% of total quantity) (% of total quantity)
Retail market Heari
Village Auction Neiahbour ;\IFI!;T]ZI’S Dhaka
name market ~ Whole sale  Retail to 'ghbour 7t party
to retailers  consumers
Damgaon 75 10 1 1 3 10
Ayenakhet 80 5 0 1 2 12
Goatola 55 15 7 3 20 0
Koirahati 65 15 3 2 15 0
Average 69 11 3 2 10 6

Farmers tended to sell larger size fish1(0 kg) and/or a large amount at auction
markets and before the harvest they usually chepkieds from other farmers. When
the farmers harvested small size fish and/or sopadintities they usually sold it at
retail markets or tdNikari. In such cases, sometimes farmers often did netkch
prices. The study found that there was no formalketainformation systems where
farmers could access price and demand informafanennial pond farmers often
planned to harvest fish in May-June when priceslédnto be higher in the market.

Some more commercial farmers established relatiotis auctioneers to access fish

price information through mobile telephone.



4.3.3.2 Farmed fish marketing chain in Mymensingh, activites and people
involved

An overview of the people involved at different ééwv for different fish marketing

activities is shown in the Table 4.11 below.

Table 4.11: People involved in fish marketing andheir main responsibilities

Position . o —
Brief description/responsibilities
Local name English
Nikari Middlemen Collect (buy) fish from farmers at fagate and sell at
auction and retail markets. Usualykari buy fish within
own village and neighbouring villages.
Arot Auction Usually in the established markets there is fixked @ for

house/market auctioning fish. There are few to several auctiondes in a
market. The individual auction house is calfedt.

Arotder Auctioneer Owner of individual auction house andsrthe auction
processArotdersare the main investors in fish marketing.

Paiker Retailer Buy fish from auction markets by biddimglaetails to
consumers at retail markets.

Sharker Manager Employee of auctioneer and is paid monMaintain
records of all kind as required by auctioneer nydiimnlancial
records such as payments, providing credit, ragoste.

Koilder Assist bidding Koilder assist auctioneers in the bidding process. He also
process weighs fish for bidding.
Helper Fish sorter Sort fishes into different spe@nd sizes, and weight them

for bidding. He also sometimes helps in making liogdnd
unloading fish.

Kuli Labourer Unload and load fish. Carry fish fromieédhto auction
place and vice-versa.

Sweeper Cleaner Clean the auction market dailyllysegrly in the morning
before the auction starts. All sweepers are fromelocast
Hindu.

The fish marketing chain identified during the Wmg process was combined with
the other marketing options used by farmers (frd&aDB) to develop a more generic
farmed fish marketing chin for Mymensingh distiaetd is shown in Figure 4.15 and a

general overview of the process found in the sisdiescribed below;

Fish farmers had different options to sell theshfibut in most cases the farmers sold

their fish to auction markets (wholesale) locayled Arot. Retailers buy fish at such
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auctions by bidding. Fish are then sold to conssnather at the retail market

attached to the auction markets or transportedhter setail markets.

Fish farmers

(farmer’s sell quantity =100%)
3% 9% 12% 69% 2:/0 5%
l Neighbours
Auctioneer
(auction markets) 1
Nikari Middlemen
b
Dhaka auctioneer
N Retailer
—> Retailers (Dhaka)
v \ 4
»  (Mymensingh) (Dhaka)

Figure 4.15: Farmed fish marketing chain for samlages

In some cases farmers directly sell fish at raetelkets, mostly rural retail markets.
Farmers have two options to sold fish at retail kats, i) in most cases, farmers’
wholesale their fish to professional retailers aheén retailers sell fish on to
consumers at the same market and ii) in a fewscémeners directly sell fish to
consumers. Farmers also sold fish at the farm gateikari, who purchase fish
(usually in small amounts), from different farmargd take them to retail markets. At
retail marketsnikari sells fish either to other retailers or retail dihg to consumers.
Since the last 3-4 years, farmers from Damgaonfymhakhet has been selling fish

directly to Dhaka party (auctioneers from Dhaka kets). Dhaka party made contact
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directly with farmers and buy fish at the farm gdfesh from one of the four study

auction markets (Trishal) was found to transpoutteer auction markets in Dhaka.

4.3.3.3 Fish marketing activities, processes, people invadd and their role

A more general overview of the marketing processabactivities found in the study

is outlined below;

After harvest, fish are washed with water and tfawad fish) transported to market.
In most cases farmers hire (a manually pulled sthadle wheeler) for transporting
fish. On a few occasions they carry fish to retadrkets by bicycle. At the auction
market, the farmer can choose any auctioneer tdsefish, but usually one farmer
sells fish through one particular auctioneer. A fealue added activities are carried
out in auction markets during the transaction iditlg washing fishes to remove
mud, sorting and grading according to species @&r®l s/ eye estimation, weighing
fish, loading and unloading. After auctioning, ikt take the fish on credit. Farmers
are usually paid within 2-3 hours by auctioneerudlly farmers pay commission to
auctioneers at a rate of 3-5% of total auctiongpriearmers also pay for market tax,
cleaner,Kuli (unloading labour), water supplier etc. and thetianeer pays his
employees that typically includesharkerthat are manager/accountant) atwllder
(auction assistant).

Table 4.12: Average cost for auction and retail mdets
Auction market  Retail market

Cost items

(Taka/ton) (Taka/ton)

Market tax 341 211
Auction commission 2275 0
Cleaner 211 279
Kuli 260 0
Helper 267 0
light 0 198
Water 118 81
Others 174 249
Total 3646 1018
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Retailers selling fish near to the auction house hmck the auctioneers at the end of
the day and if the retail markets are far way #tailers pay auctioneers when they
take their next batch of fish the following day. Mymensingh, retailers also pay
commission at 3-5% of the auction price to the ianeter. Most of the auction

markets operate either in the morning or in aftemobut some operate in both
periods with a break at noon. The operating timgsedd upon where most of the
fishes are retailed. The Trishal auction marketrajgs during the afternoon as most
fishes are transported to distant markets suchhek@®and are sold next morning.
Fish are iced when they are transported for maa@ @+3 hours, particularly in the

summer.

4.3.3.4 Marketing margins: share of consumer’s price

For collecting data on marketing margins in Mymaghi, 45 retailers with fish were
followed from the auction process to the final aonsr at retail markets. In all cases
fish was transported and sold directly to consuraergtail markets. On average one
retailer traded 27.3 (+ 20.65) kg fish daily buyiingm auction markets at Taka 45/kg
(USD 733/t) and made Taka 233/day (+ 163) (USD B8&)profit (at USD 172 /t).
Consumers paid Taka 60/kg (¥51) (USD 1027/t) aniremnarkets. From those
transactions farmers received 65% of the price pgidhe final consumer (Figure
4.16). Auctioneers received 8% of consumer’s paiclSD 66.89/ton (+ 21.04). One
auction house transacted about 363 kg/day on aweldwg people providing support
at auction and retail markets, and transport shdé¥eaf the price paid by consumers.
The support people included helper, water supplie@s suppliers, market and
transportKuli and cleaner and they were paid individually byivitthal farmers or
retailers and/or auctioneers. Transport costs ilgetand fish) comprised 5% of

consumer’s price.
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Figure 4.16: Percent share of consumer's price reted by stakeholders
including farmer

4.3.3.5 Growth of rural fish markets

In FGDs with retailers it was established that fistre not only sold in the formal fish
markets, but also at many roadside places. Thene wetotal of 135 markets
including roadside places where fish was sold @tdylor on specified market days
within a 10 km radius of the four sample villag&dore than a quarter of these

markets had been established during the last thyed® (Figure 4.17).

(N=41)
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Figure 4.17: Cumulative % of new fish markets estalished with in 10 km radius of
sample villages during 1995-2004

4.3.3.6 Employment in fish marketing

Four auction markets, where the farmers (from tamle villages) sold most of their
fish were studied in details to access employmeritsh marketing. On average 99

(x77) people (including retailers) worked in eactction market. The composition of
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the various types of activities in these and peapkelved is shown in Table 4.13.
Koilder, Sharker Kuli, helper were employed by auctioneer. Sweepers were
contracted by market organizers, but were also Ipaihrmers. It is important to note
that some retailers buy fish from different auctinarkets and retail at different retail

markets on different days.

Table 4.13: Composition of stakeholders in auctiomarkets in Mymensingh

Gouripur Mymensingh Trishal Kalirbazar Total

Auctioneer 6 16 10 3 35
Retailer 35 155 45 27 262
Koilder 1 6 11 2 20
Sharker 2 10 11 2 25
Kuli/Helper 5 16 9 2 32
Water suppliers 1 3 2 0 6
Cleaner 2 3 2 1 8
Ice supplier 0 2 3 0 5
Tax collectors 1 1 1 1 4

On the other hand, most retail markets consisteidlynaf retailers (averaged 25 but

ranged from 12 to 42), cleaner (1) and tax colle¢l) (employee of market lease

holder) for each retail market.

Table 14: Asset profile of marketing stakeholdersn two groups

Physical assets Vioan s51dey Vioan sadev.
Family size 58+1.9 6.1+2.3
Household head age (years) 39.8+11.2 46.6 £15.1
Household head (5-12 class) % 35% 89%
Land holding (ha) 0.17 +0.14 0.43 £0.33
Cattle (number) 1.2 £1.22 2.83 £1.95
Goat (number) 210+1.4 1.23 £2.10
Poultry (Chicken & duck) number 18.21 £8.6 18.B)1/

The assets base shown in Table 14 indicates th@#t Ofl stakeholders (except

auctioneers termed as “Employee” in Table 4.13&ewery poor.

Results of the questionnaire survey of 157 inteiarexs in fish markets used by the
farmers (4 auction and 5 retaill markets) survey&édws that some of the

intermediaries had been working with fish marketfog 45 years, but it averaged
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13.18 (+ 10.57) years. Of 157 sample stakehold&rés®.6%) started working with
fish marketing within the last 10 years. Cumulatipercentages of stakeholders
working with fish marketing for different years steod a gradual increase of people

in marketing chain in Mymensingh during 1990 — 20Bigure 4.18).
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Figure 4.18: Cumulative % of stakeholders involvedn fish marketing during 1990-2004
4.3.3.7 Access to job opportunities in fish marketing:

The previous employment of market-based stakeh®ldard their reasons for
changing jobs were investigated. The result shdwas the stakeholders had a wide

range of previous working backgrounds (Figure 4.19)

Agricultural ( N =157 )

Firstiop ~ farmer

80 8% Ag. product
(]

retailer
10%

Fisherman

9% Labourer

% Groceryshop
keeper
4%
Changed Van puller
position 4%
within fish Employee
marketing Others 3%

41% 6%

Figure 4.19 Last job/profession for fish marketingstakeholders in Mymensingh
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Figure 4.19 shows that 51% of the people workinfisit marketing in Mymensingh
had different backgrounds and 41% changed theitiposvithin the marketing chain
and the rest (8%) started their professional cangttr fish marketing. Retailers of
agricultural products other than fish comprised highest proportion (10%) among
the stakeholders from other background and clokdlgwed by farmer, fishermen,

and labourers.

4.3.3.8 Reasons for seeking job in fish marketing i.e. chaying last job

There were a variety of reasons for stakeholdersbéoome involved in fish
marketing. The reasons were grouped under 9 magtegories and presented
separately for the people changed position withexrharketing chain and the people

joined from outside of the fish marketing chairFigure 4.20.

Others
Less laborious than last job

Can run business on credit

Gained experience from last job — O Within chain (n=63)
| From other job (n=94)

Got loss in last job

Can work w ith freedom

Spare time for other w orks

Close to house

More income than last job #—'

0 10 20 30 40 50 60

Reasons for joining fish marketing job

% of stakeholders

Figure 4.20: Reasons for seeking job in fish marketg (i.e. changing last job)

Forty seven percent of the marketing stakeholderation that “more income than
last job” was by far the most important reasonjéaming in marketing jobs. Market-

related employment being “closer to house” was 38dd2%). On the other hand,
nearly fifty of the people who changed positionhwitthe chain also mentioned that
“more income than last job” was the main reasoncfunging position or markets.

“Gaining experience in fish marketing” was secoh@p).



4.3.3.9 Impact of fish marketing on livelihoods of stakehtiers

Fish marketing stakeholders in Mymensingh were ésMeout their annual income
and its sources. The results shows that 21% dfttiieholders had only one source of
income i.e. income derived within fish marketingwerks, 39% had two sources,
35% had three sources and only 5% had 4 incomeesauHowever, income from
serving fish marketing contributed the major prajoor (73%) to household incomes
for the stakeholders (Figure 4.21) and was sigaifily higher (p<0.05) than that of
other sources. Auctioneers income from marketing significantly higher (p<0.001)

than other stakeholders.

Agriculture ( N = 157 )
8% Fish culture

6%

Labour

1%

Business
5%
Fishing
1%

Grocery shop
0,

Others
3%
AgProduct
Retailing
2%

Marketing Chain
73%

Figure 4.21: Proportion of household income from dferent
sources for fish marketing stakeholders in Mymensigh

The annual mean household income varied amongreiiffdevel of stakeholders in

fish marketing chain (Figure 4.22). The annual meamsehold income of auctioneers
Taka 277,362 (4474USD) was the highest and of kbaners Taka 36084 was the
lowest among the stakeholders. The annual meami@dor other marketing people

other than auctioneer and varied between Taka 308D 582) and Taka 72850

(USD 1175).
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Figure 4.22: Mean annual household income for diffent marketing
stakeholder

4.3.3.10lmprovement in livelihoods of marketing intermediaries:

Stakeholders were assessed regarding changessahaid livelihoods during the last
five years and the factors that influenced the gkanLivelihood changes are grouped
into three; i) improved, ii) remained similar iijeteriorated and are presented
separately for auctioneers and other stakeholdgethier (termed as “employee”) in

Figure 4.23.
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Figure 4.23: Change in livelihood outcomes fish m&eting stakeholders over the
last 5 years

Household livelihood outcomes of 85% of the fishrketing stakeholders were
improved over the last 5 years and remained sirfolaa farther 10% and deteriorated
for 6% of stakeholders. There were no remarkabiierdnces among the different

stakeholders groups regarding changes of livelilmgdomes (Figure 4.24).



Stakeholders pointed out that a combination of ipleltfactors contributed to
improved livelihood outcomes, which are groupea iitmain categories and shown
against auctioneers and employees in Figure 4.Bd.najority of employees (86%)
and auctioneers (81%) mentioned that “income frash fnarketing” employment
contributed to improving livelihood outcomes, falled by “income from agriculture”
(219% for employees and 43% for auctioneers). Twémy percent of the auctioneers
mentioned that they “established their own auctmsiness” which contributed to

improving their livelihood outcomes.

(N =Employee 115
& Auctioneer 18

Other business

Started ow n business

Income from livestock

Earning member increased -
O Auctioneer

Family splited, expense reduced B Employee

Bought/leased in pond

Income from agriculture _—’—‘
income from fish merketing - | ———

T T T T T

0 20 40 60 80 100

livelihood outcomes

Factors contributed improving

% of stakeholders within each category (auctioneer and employee)

Figure 4.24: Factors contributed to improve livelitood outcomes for marketing stakeholders

The main causes for livelihoods remaining similardeteriorating were variable
(Table 4.15 and Table 4.16 respectively). Thereewmt many differences observed
between the two stakeholders groups in terms aktheasons.

Table 4.15: Reasons for livelihood outcomes remaidesimilar for intermediaries
Factors caused to livelihood remained No. markettakeholders

Auctioneers Employees

similar (n=3) (n=13)
Family split - 1
Family member increased - 2
Income decreased 1 1
Business reduced 1 -

Il health-income reduced 0 2
Income/salary not increased 1 3
Expenses for daughter/sister's marriage - 2
Household expenditure increased - 2
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Table 4.16: Reasons for livelihood deteriorated fomarketing stakeholders
Factors caused to livelihood outcomes got

No. of employees

worse (n=8)
Income decreased 2
Business reduced 1
Income/salary not increased 1
Expenses for daughter/sister's marriage 1
Household expenditure increased 1

The stakeholders mentioned improvement in multgpiécomes in reference to the
overall improvement in living status. The outconaae grouped and presented in
Figure 4.25. There was a remarkable difference .34 between the employees and
auctioneers improvement in food consumption andheilg. Food (quality and
qguantity) and clothing were improved for 84% an8%8 employees respectively.
Social outcomes like social visit to friends orateles (43%), “observing festival with
proper manner” (37%), marriage of daughter/sisi@4%) and social honour by
repaying loan (19%) were found to be importantdorployees. On the other hand
improvement in savings (61%), health care (76%)ycation (58%) and housing

(48%) were the main improved out comes for auceosi¢Figure 4.25)

) (N=157)
Food improved

Cloth improved
Education improved

Health care improved _——l
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Own transport bought
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Productive asset bought B Employee
Furniture bought O Auctioneer
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Figure 4.25: Livelihood outcomes improved for markéng stakeholders in Mymensingh
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4.4 Discussion

Results obtained and presented in section 4.3 ©f thapter on freshwater
aquaculture in Mymensingh confirm that small-scalenventional aquaculture
production and marketing had significant impactgumal livelihoods. Intensification

of fish production along with integrating pond-dikegetables certainly improved
livelihoods outcomes of farming households througtreased farm outputs (Karim
2006). The impacts spread beyond the farming hamldshto wider livelihoods.

However, the impacts were greater for some grobps bthers. The study covered
producers and non-producer groups in the commasnitigo were directly employed

in aquaculture. Details of the findings are disedsis three main headings below.

4.4.1 Livelihood impacts of small-scale pond fish cultureat village level

4.4.1.1 Impacts on farming households

The contribution of home based conventional aqua@iwas found to be significant
to household consumption, income and householdulabstribution for the fish
farmers in Mymensingh. Several studies suggeststmatl-scale rural aquaculture has
diverse roles towards the improvement of livelingiodotentially it can contribute to
improving household food security and supplemenfangily income of the poor
(Little, 2000; Muir, 2003). Even if practiced asabsistence level, aquaculture could
provide much needed animal protein and other el&rafrdiets the lack of which are

typical causes of malnutrition.

The household’s own pond was found to be an impbead instant source of fish for
household consumption. Slightly less than two thiad the fish consumed by the
farming households were sourced from their own pavidch was much higher than
those other the main sources (market and wild dqugtam (2002) found that half of

the fish consumed by the farmers practicing cadyquiture were from their own
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pond. However, the proportions of fish consumednfitheir own pond by worse-off
farmers was less than that of better-off farmergo Teasons can be noted; firstly the
worse-off farmers tended to sell high value fistd dsuy cheaper fish for home
consumption (Karim 2006). Alam (2002) found thahswmption of more valuable
cultured fish like rohu, catla and mrigal was higha the better-off. Torlesse et al.
(2004) suggested that increased production did nemessarily tend to increase
consumption Secondly; wild caught natural fish ciboted a good proportion of
household consumption of worse-off farmers. Condionpof natural fish also
allowed worse-off farmers to reduce consumptiomfitheir own pond and increased
fish sales (Alam, 2002). This indicates that ndtfisth remains an important source
among the poorer section of rural people. In anmestudy Islam (2007) found that

21% of the fish consumed by fish farmers was widght.

The per capita annual fish consumption of thisy{d®.6 kg) was slightly lower than
the findings of the study of MAEP (14.03 kg/capitr) in Mymensingh (DANIDA,

2004), and than (13.9 kg/capita/year) found in tla¢éional household expenditure
survey (BBS , 200l1a). Importantly the per-capitanstonption did not differ

considerably between worse-off and better-off hbokis, indicating that household
consumption benefits were similar among pond adt&cst. Drawing data from the
WorldFish Center Project Alam (2002) shows that meanual per capita fish

consumption of ployculture farming households wa.$ kg.

Income from selling fish was another significanbtrdution of pond aquaculture to
farming households. The study found several soui@esousehold income among
fish farmers, but they primarily relied on agricwtt. The resource poor rural people
in developing countries often diversify their lileods for income security and
spread the income risks (Ellis 2000b; Sen 2005wéi@r, the study evolved that,
although farm products (64%) dominated the ovehallsehold income for fish
farmers, the contribution of fish culture (21%) kad second following income from

rice (29%). The annual household income Taka 79(0@&% 1285) revealed from this
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study was slightly higher than the national incaihd68.37/hh/year) of 2000 (BBS,
2004). Yet it was slightly less than Taka 89,84€&yal Taka 79,122, weighted with
inflation) that was found by DANIDA for fish farmerin 2001 in Mymensingh
(DANIDA, 2004). Income from fish was not only founth be important for
livelihoods, but also it was sometimes used fordtying of short term risks or needs
(like illness). Fish in the pond is considered igsitl asset as fish are sold during
times of need especially during the wide seasoaahtrons in agricultural production

cycles and sudden needs (Brown, 2001).

Aquaculture by increasing income and fish consuomptontributed to improving
overall livelihood security through increasing theset base. While assessing the
impact of fish culture in ponds in several dissiat Bangladesh, Brown (2001) found
a positive relation between increase of fish préidacand households assets. He
found that from increased income farmers purchdisedtock, housing and health
care and in a few instances the ability to grovia ftemmercially resulted in some
farmers leasing more ponds from other farmers erdbnstruction of new ponds.
Thus pond aquaculture in Mymensingh is supportmgroved livelihoods of pond

farmers in a way that invests in a broad rangévefihood assets.

4.4.1.2 Livelihood impact on agquaculture labourers

Aquaculture impacted broadly on rural livelihoodsNlymensingh and employment
in more commercial aquaculture has been greathgudited. Farmers used to hire
labour occasionally for re-construction of pondedikand excavation of sediments,
usually in the dry season. Therefore, hire labaurfish farming compared to total
agricultural labour was marginal in the past (Ahnegdal. 1993). Intensification of
aquaculture in the Mymensingh region with greammnmercial attitude led farmers
using more pond inputs, including hire labour fang management (ADB, 2005;

Thompson et al. 2006).
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The study found that aquaculture had a consideriaip)@ct in the rural agricultural
labour market. Intensification of fish productiogst&ems along with integrating
intensive vegetable production on pond-dikes of Isgtale farms had increased
labour demand in households with fish ponds. Thiméas employed labourers for
different pond management activities, beyond thditional dry season pond work,
which affected the agricultural labour structure \alage level. Half of the
agricultural labourers were found to be employdHtime or part-time in aquaculture
suggested a structural change of agricultural lalmoarket in the sample villages.
Ahmed (1993) noted in many Asian countries develpnof aquaculture, supported
by expended domestic and international marketseased household participation,
changed labour use patterns, as well as increasguogments leading to an
occupational shift for many people. Growth of higlébour-intensive horticulture
and horticultural processing in Mexico during 199farticularly tomato production
and processing, increased labourer requirementsdrg that 20%, which resulted in
a higher labour migration to tomato producing regifrom other regions and led to a
structural shift in agricultural labour markets (B and Rello, 2000). The study
found such changes in labour markets was more pemiin two villages. A much
higher proportion (65%) wage labourers in Damgawh Ayenakhet were involved in
aquaculture labourers than the other two more niti@ges Goatola and Koirahati
(42%). The more commercial peri-urban aquacultaredamgaon and Ayenakhet

explains this differences.

Labour demand and employment opportunities incaeaser the years. The study
revealed that the opportunity had increased fratays/week to 4 days/week over the
last 10 years. Again these opportunities were graatDamgaon and Ayenakhet (5

days/week) than that of Ayenakhet and Koirahatgd@s/week).

The employment needs to relate to wider rural ihads context for labourers
(explained in earlier in 3.4.2.1), in which the oppinities generated in aquaculture

helped diversify on-farm employment for wage lateosr resulting in enhanced
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livelihood security for them. Agricultural labouseare typically affected by seasonal
variation in cropping patterns. Therefore, seasoméjration is widespread in
Bangladesh and other developing countries (Sahr89)19But agricultural
diversification and change in crop patterns in mtggears together with increased
transaction and living cost much affected the seasonanual labour migration
(Deshingkar, 2004). In this context the employmienaquaculture was critical for
labourers as more consistent opportunities for wégwur had reduced both
advanced selling of labour and migration for warkvulnerable months. Pond based
employment reduced the lean period from approxipdterr months to two months.
Some of the skilled labourers had almost permaramployment with more

commercially operated farms in Damgaon and Ayentakhe

As a result of increased demand of labour and vepigortunities, real labour wages
had also increased by about 47% for aquacultureutaos over the last 10 years.
Weinberger and Genova (2005) found that commezeitiin of vegetable production
in two thanas in Bangladesh (Savar, Dhaka and $hadkssore) increased

employment opportunities, which subsequently sthifeal labour wage upwards.

The impact of working with ponds for labourers wem limited only to employment

and wage increases, but also enhanced fish consumgptd social security. The fish
given to labourers by fish farmers as incentivesevan important part of the overall
benefits as it comprised one fourth of househadtt tonsumption (by weight) for
labourers. Exchange of food or farm product gié part of rural Bangladeshi culture
(Ali and Niehof, 2004; Islam, 2007). Yet more imgzortly, such incentive fish were
significant for smoothing fish consumption in wintmonths when there was no
opportunity for catching natural fish as the wdbedies dry up. Thompson et al.
(2000) observed that about 75% of rural househimldsishorgonj caught wild fish

from smallbeelson roughly 50% of days during the rainy seasorickwvtvas the main

source of fish consumed during that period. In tholdito consumption smoothing,

incentives help to maintain a good relationshipveein farmers and labourers, which
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in turns enhanced the social safety net for labsureabourers reported that they
could borrow money from farmers for a short perilog to improved social relations
and employment security. Devereux (2001) suggdbttddeterioration in the patron-
client relation as a cause of increased vulnetgbftor the rural resource poor.
Conversely, farmers also benefited from these imgmiorelations with labourers

through ensuring required labour during peak hdivgsime.

Thus the employment and other benefits impactetniproving the overall living
status as well reduced vulnerability of the mayjordf labourers employed in
aquaculture. More than three quarters of the laysuconfirmed that their food,
clothing and housing had improved through involvetm@ over the previous 10

years.

4.4.1.3 Impact of fishers

A general livelihood condition of professional fesk is outlined in Chapter 3. The
livelihoods condition of fishers in Mymensingh wa® exception. The socio-
economic conditions and the vulnerability conteffishers was more or less similar
throughout the country (Rahman et al. 2002). Istdral. (2006) studied livelihoods
of fishers living around nine naturbéelsin different parts of the country, including
two beelsin Mymensingh and Kishorgonj and found that fishpossessed very few
capital assets, most of them are landless, have figling assets and lack other
productive capitals. Their income from fishing Heeen declining over the years due
to declining natural stock, and reduced accesstoral water resources (Rahman et

al. 2002; Toufique, 1998).

In this context, the study found that developmédraiquaculture, as a whole, impacted
significantly on professional fishers’ (as membdr ppnd fish harvesting team)

livelihoods. Intensification of fish production gmall-scale farmers provided them
with the opportunity to become almost fully empldyarvesting the numerous and

productive pond over the last 10 years. Thus aduaeugreatly helped fishers to
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smooth income by diversifying their employments i@dd and Lorica, 2002).
However, the employment opportunities were reldatedhe level of intensification
and differed between villages. The opportunitiesenmuch higher in Damgaon and
Ayenakhet, where farmers operated their farms rnonemercially than the other two
more rural villages. This can be attributed to mpiét stocking and harvesting of fish

practiced by more commercial farmers and theirtgregelds.

Fishers were also found to diversify their incorbgsinvolvement in part-time fish
retailing, when there was less opportunity for leating both in aquaculture and open
waters. Dry season (January-April) is the lean querfor fishers as most the
openwater bodies dry up and catching wild fish iieatly reduced. Many fishers
became involved in fish retailing during this pekidkahman et al. (2002) describes
the dry season was the hardest time for fisheiaglivon Brahmmaputra river in
Mymensingh and the fishermen push to become dagufals in agricultural and
construction sectors. The current study found doim&t third of the fishers from sample
villages were involved in part-time retailing. Somhers (17%) worked with ponds
for farm management tasks other than fish harvgstifousehold income data for
fishers collected by Islam et al (2006) indicates ffishers in Kishorgonj had several
incomes sources. In the same study they foundrfistigersified their livelihoods to
agricultural wage labour (74%), non-agriculturdbdar (4%), petty trading (13%),
and rickshaw or van pulling (4%) to cope with seadoemployment variability

(Islam and Barman, 2004).

Increased opportunities for harvesting ponds adstancreased interactions between
fishers and fish farmers. Fishers’ communities aemmonly featured as
marginalized group in the society living aroundumat water resources with low level
of human capital and social interaction with othgisleith et al.  2003).
Diversification of livelihoods greatly enhanced ithsocial networks and mobility.
While pond harvesting opportunities increased adgon with fish farmers, fish

retailing increased their mobility and networks twiharketing people. Increase of
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social networks enhanced access to credit andipatemployment opportunities for
fishers (Islam et al. 2004a). Social networks ealdtions are extremely critical for
fishers to gain access to common pool water ressufor securing livelihoods as
most cases fishers suffering to gain access to aomwater resources (Toufique,

1998).

The only negative impact of aquaculture statedHsy fishers was the reduction of
open water fishing ground in the rainy season. B of aquaculture intbeel
areas reduced their access both in terms of amaigints to catch fish. Although
most of thebeellands are privately owned, previously those wgreneaccess fishing
ground in the rainy season. Introducing aquaculinte many of these lands by
constructing high dikes greatly reduced acces®toneon fishing ground for fishers
and other rural poor. Property rights and accessptn water resources was also an

issue for fishers throughout the country (FAO, 2§01

The increased demand of harvesting ponds with pialtharvesting practice led to
increased real daily labour wage of more than 5@ adjusted with inflation over
the last 10 years. In a study in Mymensingh, Rahetal. (2002) found that fishers’
daily earning from fishing fluctuated significantynd 64% of them earning, Taka 50-
70 (US$ 1= about Tk. 57), more than a quarter eakess that Taka 50 per day and
only 10% earned more than Taka 200 daily. The as®d income from pond
harvesting together with diversified incomes thtougtailing fish and other wage
labour during the lean period greatly contributadimproving living status of the
majority of fishers in Mymensingh. More than thagearters of fishers confirmed that
their basic needs, particularly food consumptioipthing, housing had been

improved in the recent past.



4.4.2 Role of women in integrated aquaculture and impact®n women

4.4.2.1 Women’s involvement in aquaculture

Womens'’ roles in aquaculture were found to havdteshifrom household based
activities to labour intensive farming systems. Vomfrom the fish farming
households in study villages in Mymensingh werentbtio be involved in carrying
out fish and dike vegetable management activitieerforming of agricultural
activities, in addition of household activities, aslong tradition for rural women;
particularly those do not require mobility far frothe homestead such as poultry,
home gardening, post harvest crop processing Btul (and Saadullah, 1991). In a
study in Bangladesh Talukder et al. (2001) foun& %8 the women have dominated
practice of homestead gardening. In an other s@udigumbing and Briere (2000)
found that the all women (wives) from rural houddbBoin Mymensingh were
involved in poultry management, with 80% of thentuatly owning the poultry. This
study found that more than three quarters of then&ro were involved in feed
preparation and feeding fish, and growing pond-diegetable regardless of the
subsistence or commercial orientation. Active payétion in these activities can be
related to its similarity to rearing livestock anbdicken, which involves preparing
feed for cattle and chicken, feeding and cleaningplvement in home gardening,

processing and preservation of seeds (Dolberg,;208Bley and Momsen, 2005).

Elora (2004) explained women'’s increase involvemientommercial poultry and

vegetable production with declining per capita rnaturesources, increasing
population and reduction in rice husking activiteesd in-house cottage industries.
The current study found a greater involvement ofmen in aquaculture at the time of
harvest and repairing dikes which are non-traditiamles, although fewer women
undertook such tasks it clearly demonstrated tlasilidity of more physical and

divers roles of women in aquaculture. While womerBiangladesh initiated these

physical activities, women in many other Asian doies carry out a wide range of

18C



production and post-harvest activities (Sharma3208hich includes working in fish
hatcheries, production managements, fish processarging and marketing

(Akpaniteaku et al. 2005).

Women'’s involvement in different productive actieg and time allocation is largely
determined by the individual household economicddmn and resource base
(Kevane and Wydick, 1999; Ali and Niehof, 2005). idocommercial intensified
aquaculture operations had led women to participadee in production activities.
Two stands of evidence of the study can be putdaiwfirstly the greater number
(p<0.05) of women involved in seining and repairpand dike in villages with more
intensive aquaculture (Damgaon and Ayenakhet) than of less intensive rural
villages. Secondly the time spent on aquaculturemiore intensive aquaculture
villages was much higher (p<0.001) than that of l#ss intensive. Fontana (2003)
found that by changing employment opportunities aathings patterns of women
and men, trade liberalisation influenced the aliocaof time and resources among
household members in some African countries. Sheerbd an increase in the
market value of a woman’s time would lead her tensp more time on market-
oriented activities. However, the current studyeaded that the women spent about an
hour daily for aquaculture and dike vegetablesgciviwas about one thirds of the total
time spent for agricultural activities as a whaleyertheless indicating the earning

importance of aquaculture in the household economy.

In Bangladeshi society, individual roles are ralate the socially assigned positions,
which affects the allocation of time and work, n@s@s, decision-making and power
within the family and society (USAID, Undated). Ruwomen have to perform all
household activities; there is no choice for thémerefore, greater involvement in
aquaculture activities certainly increased womeonerall workload. All women

expressed that increased participation in aguaeulitas additional to their normal
daily household activities. In a study in Manikgo®angladesh Ali and Niehof

(2005) found introduction of new crops like tobacmad maize has increased the
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overall workload of women patrticipating in the puootion and processing of the

crops.

Increase in workload trough involving in aquacwturad implication in properly
managing households’ activities, particularly i ttare of children. Sixteen percent
of the women expressed dissatisfaction with in@daworkload. Ali and Niehof
(2005) found that the women involvement in vegetablltivation and livestock
rearing programs had to compromise in either ctélce or leisure time. Levinson et
al. (2002) reported that women faced greater difffc managing childcare during
time intensive seasons such harvest. As the woresider that childcare is first
priority they often sacrifice their leisure timeddor sleep less (Levinson et al. 2002).
The study found more women involved in aquacultweye dissatisfied with the

reduction in leisure time.

Despite a small proportion of women unhappy by itherease of workload, the
majority (84%) women were satisfied with the exttaden of aquaculture activities
considering the overall welfare gains to the hooth brought through increased
consumption and income. In a study of the nortlstricts of Rajshahi, Nator and
Cuahdunga (Alam, 1997b) found small scale poulfpgrated mainly by women
increased household income, while there were atsatdand indirect impacts on food
consumption. He found a significant increase in gggn 1.8/week to 4.6/week) and
meat (1.2 kg/year to 5.6 kg/year) consumption dgexct impact during two years of
interventions, while consumption of other foodselilish, beef, rice also rose in line
with increased income. In another study in Faridaod Gopalgonj, Darudec and
Danida (1997) found that homestead gardening anttrpaearing increased egg and
vegetable consumption for farming households. e &dund that children ate more
eggs than adults. Seeberg (2003) reported that wonwelved in poultry and goat
rearing through government projects in differenttpaf Bangladesh were able to
increase income and 50% of them were able to iseréaod security by ensuring

three meals per day instead of two. Karim (2008p &bund that integrated poly
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culture of fish increased household fish and vdgetaonsumption of farmers. The
study confirmed a significant proportion of houdelsbfish and vegetable consumed

by fish farmers was sourced from the ponds.

4.4.2.2 Financial decision making

Inequality between men and women can be reducednfyyowering women both
within the household and society as a whole. Wttilere are several factors that
affect women’s status in households and societis tian be best achieved by
increased participation in economic activities (8ah2001; Lindgren and Mahal,
2001; Ueyama, 2006). This study suggested that wmgreater participation in
aquaculture in Mymensingh district enhanced theles in household decision
making. The majority of the women were involvedhiousehold decision making in
several aspects, particularly those related to @aduae production. A number of
impact studies on womens’ micro-credit program sn@ladesh provides evidences
that women’s decision making capability and pgpation was increased due to
involvement in household based small-scale poulitrgstock, vegetable production,
and plant nurseries (Kabeer, 2001; Talukder et28l01; Ueyama, 2006). However,
decision making capacity is also influenced by ipgoation in other NGO activities

such as training, group meetings, awareness prageternKabeer, 2001).

Pond activities like fish feed preparation, feedirggoring feeds and growing
vegetables were the most frequently discussed meattith their husband. This was
due to active participation for higher proportionthese activities. In addition, it can
also be attributed to women’s experience in feedattje and chicken and homestead
gardening. Involvement in home gardening, procgsaird preservation of seeds also
is a long tradition of rural women. Talukder a{2001) found that the majority of the
rural women were the main decision-makers for thapg and use of the income
earned by selling homestead garden products. Tinentistudy observed a the higher

proportion women’s involvement in decision making barvesting fish and dike
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repairing in more commercially operated villages ¢e explained by their higher
participation in these activities. This is furtl@fidence that women’s participation in

economic activities like aquaculture has a rolth&ir empowerment.

In general, participation in income generating \aiiéis increased women’s
involvement in financial decision making (Schuleaé 1996; Hashemi et al. 1996).
Women'’s relative control of income and propertyeaftftheir degree of empowerment
in relation to family and society decision makingn@dgren and Mahal, 2001). The
study found that one thirds of the women involve@dguaculture were able to secure
some money from fish selling for their own whichabled them to make small
purchases (non-gold ornaments, hair-oil, foodsthsla@tc.). Hashemi et al. (1996)
suggested women’s access to small purchases amdjsavere useful indicators of
empowerment. Dolberg (2003) found an increase itisde making for women
involved in small scale poultry and goat rearingatildren education expenditure.
Several studies have found that women’s empowernreptesented by their own
income earning ability, household decision-makimyver, access to resources and
education level, has a significant positive effestboth household food security and
human capital investment of children (Thomas, 1396cdinott and Haddad, 1995;
Quisumbing and Maluccio, 2003). The study foundt th@% of the women were
involved in deciding expenses for children educati@/hile the other half of the
women did not find notable involvement in financadcision making due to their
husband’s traditional and dominating attitude. Mbgy also felt their status in the
household improved through aquaculture activitidégshemi et al. (1996) notes non-
economic dimensions of women’s empowerment, whclude relative freedom than
the past, such as more participation communityiiets, visiting their natal home,

and greater care during sickness etc.

Taking the participation of women in decision makion aquaculture activities and
financial aspects, it can be concluded that involeet of women in aquaculture in

Mymensingh enhanced their empowerment to some @xten
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4.4.3 Farmed fish marketing in Mymensingh and impact on ural livelihoods

Fish marketing in Mymensingh is playing an impottasle in the rural and peri-

urban economy and the distribution of fish both raral and urban areas
simultaneously enhancing aquaculture by creatimgssto market for fish farmers.
Fish marketing process, operations and services haen developed mainly by the
private sector. The government has built town markeeping specific space (10-
15% of total of total market) for fish retailing auction, while in the recent past the
government has built some of the rural markets kinmcluded specific fish selling

space (Bakht, 2000). However, there is no estaddisfpovernment regulation and
policy on fish marketing. The study focused on #xésting farmed fish marketing

process and margins, access of farmers of diffaygre of markets and the overall

effect on the sector and finally impacts on stakadrs livelihoods.

4.4.3.1 Freshwater farmed fish marketing chain and processn Mymensingh

Fish marketing in Mymensingh was found to be inhdyecomplex due to the

existence of different marketing channels and ntarkedifferent types of

intermediaries, their interactions and contractiaif® 2001; Islam et al. 2004b). The
marketing chains of farmed fish from sample villede consumers were relatively
short, certainly shorter than the fresh water aaptish marketing chain describes by
Muzaffar and Helaluddin (2001). They found that treshwater capture fish passed
through 4-5 marketing intermediaries between fistar at the fishing grounds and

final consumers.

Two factors were attributed to the short chaind&omed fish. Firstly, the majority of
farm products in Mymensingh were channelled diyetilough auction markets to
consumers at retail markets passing usually ontyitkermediaries between farmers
and consumers (sometimes 3 levels when fish wasneliad from one auction
market to another auction market in Dhaka). Seggritie role of middlemen like

Nikari was greatly reduced as farmers sold most of fireducts (85% of total sales)
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directly at auction or retail markets. ADB (20033@found short marketing chain
while conducting case studies on pond fish farmersvo villages in Keshorgon;
district in Bangladesh as fishes were sold eitbaerdarer town markets or rural retail
markets. Farmers direct marketing was influencednbye commercial fish farming.
It might also be influenced by NGO initiatives @fking farmers to markets. Many
NGOs initiatives encouraged farmers’ group memhbegeell their products directly to

the markets (Kar and Datta, 1998; Practical Actldndated; Zellera et al. 1998).

A few value added activities were carried out irméstic fish marketing such as
washing, sorting, auctioning, loading and unloadufidish. However, from farm to
consumer, there is no major processing and otlaer Washing mud off, and keeping
them wet, carp fishes are sold dead and freshdoredtic consumption. Two reasons
can be related to this i) consumers prefer fresh father than processed fish for
regular consumption. Although, icing fish is a coammpractice for maintaining
quality, the intermediaries tried to avoid icingHibecause when fish was iced it is
often considered asashi (passed long time after harvest) by the ruralstoners.
Therefore, the price obtained by selling fresh fists been higher than selling iced
fish. In Malawi Brummett (2000) found that in runaarkets, the average price for
fresh fish (MK 126.16) was significantly (P<0.05pker than for preserved forms
(MK 59.97 ii) any processing (even icing) increasest for retailers which ultimately
results in lowing profit for retailers (Brummett)@0)). However, fish is iced when
transported to other districts or to far retail keds from auction markets, especially

during summer.

Alongside dead fresh, live fish were also foundb#osold in the same auction and
retail markets. Most of the fish sold live are =htés like Pangasius suchiiClarias
sp. Heteropneustusp., etc) and other fish likehannasp. those are alive for a long
time in a small amount of water. Selling live figicluding carps was a common
practice in many south and south-east Asian castike India (West Bengal),

Vietnam, Thailand (Yoonpundh et al. 2002; Tuaralet 2002). In a study in West
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Bengal in India Barman et al. (2004) found thah fis retailed live, which included
cultured species (like rohu, catla, tilapia, silearp, common carp and silver barb)
and some wild fishes (cat fishes and snakeheadi€y &lso found that the price of
live fish was much higher than that of fresh demth {Barman et al. 2004). In
another recent study (Ahmed et al. 2005) estimttaticarp species comprised about
50% of fish supplied to Gazipur district auctionrked, while the rest were hilsa 14%,

catfish 8%, tilapia 5%, small wild fish 7% and ath&4%.

The present study found that selling fish at markatiction and retailing) was usually
not a problem because of two factors i) high demeohpare to supply and ii)
presence of heterogeneous consumers (FAO, 2004e)m@jor factors that affect the
sale and fish price on a certain day were ovemdeusupply and less customers due

to political activities, sudden weather change @agbr natural disasters.

Farmed fish marketing in Mymensingh was diverseahse of its various options of
channelling fish from producers to consumers imlrand urban areas. In addition to
this, the recently developed direct link with ‘Disakarty’ (the auctioneers from
Dhaka that buy fish directly from farmers at thernfagate) together with
improvement in road communication and telecommditioa especially use of
mobile phones has increased the dynamism of wiygdeem. Rapid expansion of
mobile communication has improved marketing infaiora flows (Chowdhury,
2006). Direct marketing links with ‘Dhaka party’ h@pened new opportunities for
farmers to achieve lucrative prices for their fiahd also supported enhanced

production.

The majority of stakeholders observed improvemernbad communication over the
last five years, which had a direct positive effeatmarketing by increasingly speed
of transactions. The road transport network has lm@roved in Bangladesh during
the last decade that has shortened the transpwat (Bakht, 2000). Bangladesh has

about 18,738 km of paved roads which connected nrargl markets to thana,



district, and important business centres and g@®D-BEI, 2001). However, Ahmed
et al (2005) notes that there were remote areashwhére not well connected to the
district markets and fish farmers could not eaaitgessed town markets to achieve

better price.

4.4.3.2 Marketing margins:

The "marketing margin" between consumer and pradycies for agricultural
commodities is an important indicator of how efieely markets are supporting the
agricultural sector in bringing produce to markdSAID, 2006). The study found
that the marketing margins varied for differentenmbediaries and the share of the
consumer’s price varied considerably among theestalklers. Almost two thirds of
the price to consumer was obtained by farmers, hvban be attributed to i) farmers
selling their fish directly at auction markets andhe short marketing chain. In a
study Alam (2001) found that fish farmers recei®do of consumers’ price. Direct
marketing also helps farmers to gain higher praetlieir fish (Jahan and Mustapha,

2001).

Among the intermediaries, retailers received thghést share (13%) of consumer’s
price at a net profit of Taka 6/kg. But as eachitet traded only small quantities
27kg of fish daily earning Taka 157 were low. Yibe retailers had to cover most of
the risk as fish are a highly perishable produd ey are usually sold fresh, even
without icing. The risks included deterioration dish quality due to any

transportation delays, sudden weather change tf@gn)sand longer selling time due
to fewer buyers. This, consequently led the rataite sell at a lower price. Similar
findings were noted by Chimatiro (1998). He fouhdttsometimes fish retailers in

Malawi reduced the price as demand suddenly detline

The study recorded cost for each activity/persomarketing found that a small
proportion of consumer’s (4%) price was shared byglifferent levels of support

people working in auction markets (cleart€u)i, water supplier, helper and Koilder).
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Their daily income from working in the marketingath ranged between Taka 60 to
Taka 107 clearly indicated that they were the pstone the marketing chain and
society. The incomes of such market support peaple similar to the average male
labour wage (Taka 75) in Bangladesh (Zug, 2006¢ Vdlue addition for the services
of these people and their share of consumers wasréd in other studies and

described as “marketing cost” or “other expenség¢ir, 2001).

A gradual growth of markets in both rural areasesded in the study was another
remarkable feature that impacted upon farmers’ssct® the market. On average one
market (including street markets) was found to &®ldished within 10 km of each
study village over the last 10 years. Such grovdtiea more dimensions to farmers’
marketing practices as well as fish distributionrural areas. More importantly,
growth of decentralized markets encouraged fidbetoetailed in rural areas which in
turn supported fish farmers by providing them vétsier access to markets and rural
consumers. Availability of fish in rural marketsatheaper price is also critical for

poor non-pond people as natural fish is on theimkecl

4.4.3.3 Farmers marketing practice

Marketing is one of the most important aspects ataining any agricultural
production technology (Peabody, 2005). Fish farmerarketing practices in
Mymensingh were found to be diverse. Most of thenary requirements of fish

farmers were met by the existing marketing systems.

Existence of different type of markets, chains #meir opening times provided the
farmers with the opportunity to choose suitabldirsgloptions according to their
products (size, species and quantity) and to séllviithout major problems. This was
mainly due to a big gap between supply and demdrfisto in domestic markets,
which virtually allows farmers to sell any fish edless of size and species
(Muzaffar and Helaluddin, 2001). In addition, a do@mount of fish from

Mymensingh is exported to other regions of the tigun
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Overall, the major proportion (69%) of the fish ddtom the villages studied was
through auction markets. Selling fish directly tecion markets assisted the farmers
to obtain higher prices as open bidding in the gmes of more buyers in auction
markets. Karim (2006) found the major proportiorfisii produced villages were sold
to markets and the rest was consumed by the farhmigeholds. Trondsen (2004)
reported that farmers and fishers gain higher prineauctions compared to any other
exchange system. In another study conducted onh nAtlantic fish landings
Trondsen et al. (2003) found the average priceisif old under contracts was

significantly lower than that by auction.

Although access to different types of market wamost similar for all sample
villages, differences were found in farmers’ mairkgtpractice between villages. Fish
sales were influenced by the level of commercitituate and intensification. The
proportion of fish sold in auction markets was leigin two villages (Damgaon and
Ayenakhet), where the farmers adopted a more comateyperation that the other
two villages. Karim (2006) also found fish farmessid fish to auction markets to

maximize cash outputs.

Product quality in terms of size and species (Wajne) including the quantity of fish

were the main determinant of selecting marketddomers for fish sale. In order to
obtain higher prices for their fish farmers usuabld their bigger (> 1 kg) and high
value (Indian major carps) fish at biggest auctinarkets in Mymensingh as the
demand for bigger and high value fish was compagBtilow in the thana or rural

auction markets. Similarly when they sold mediughfibetween 0.5 kg to 1 kg) they
usually sold to thana-level auction markets and simall fishes were sold at rural

auction or retail markets.

The adoption of aquaculture has been influencethéydemand for fish, in terms of
both species and size. Fish farmers from more caouially operated farms were

found more aware about demand and price of fishBAZDO5) reported many large-
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scale farm adopted exotic species like pangus itqmiat for mono-culture for higher
yield, while the small-scale farms included siherp and common carp as major
species together with high value Indian major campgolyculture. Supply of fish in
the market follows a seasonal pattern in Bangladeshvell as many other Asian
countries (Amilhat et al. 2005). More commerciallyerated farms in study villages
attempted to capture peak market prices by adg&irm management. Foe example
multiple stocking and harvesting for different sipscand size of fish as well as
seasonality (fish price varies in different sea¥ook fish demand and supply.
However, typically worse-off farmers with seasopahds were less/not able to utilize

the opportunities.

Selling fish directly to Dhaka auctioneers was@ere development in fish marketing.
During a short supply of fish in Dhaka markets araers contact farmers directly to
buy fish from them at the farm gate at a slightlghler price than local auction
markets. This also influenced some of the farmerseview their production and
product strategy according to the demand of Dhakdyp Demand elasticity of
agricultural commodities in most cases determire l#vel of intensification and
adoption of new technologies, particularly if itquéres substantial investment
(Sunding and Zilberman, 2000). In general, intécaifon rises with the increase of
demand of products (Hossain et al. 2006). Howestech demand led adoption in
farming systems require improved skill and knowkedg/hile there are many ways
that farmers can receive important technologicfdrmation (Gupta et al. 1999; Van
Everdigen and Wierenga, 2002; Marraa et al. 2006@nmercial farmers from the
villages evolved gained the required skill for dewhded production strategies from
increased interactions with markets and chann@rmmédiaries. This ultimately is

enhancing the dynamic growth of fish marketing &4 as the aquaculture.
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4.4.3.4 Generation of employment in fish marketing and impat on livelihoods

The importance of employment for the ever-increggiopulation in Bangladesh is
well established, which was briefly outlined in @her 3 (Section 3.4). However, the
importance of rural non-farm activities in genergtemployment and incomes during
the process of economic development is also widedpgnized. In Bangladesh, rural

non-farm now accounts for over 40 percent of raraployment (Hossain, 2004b).

Fish markets have not only played an important mlexchanging products and the
distribution of fish in rural and urban areas, lh#tve also generated important
livelihood opportunities, particularly for pooreregple. Increase of marketing
activities in general and perishable commoditieparticular are usually a significant
labour absorber (Ahmed et al. 2003). Thereforénarease in agricultural marketing
transactions generates substantial rural employsr(&etvis et al. 1993; Lewis et al.
1996). On average around 100 people includinglezsaivere found to be involved as
self and employer employed basis in auction marketslymensingh. The overall
number of people employed in fish marketing in Mywsiagh had gradually
increased; about half of the people working at tihee of the study had become
involved over the last 10 years. This further confi the generation of new
opportunities, which had accelerated during the 1@syears and was related with an
increase of markets and aquaculture productions&ng2002) reported that the non-
farm rural employments in Bangladesh have increasedbout 5% per year since late
eighties. However, this growth has occurred fromn-omp agricultural sectors,
particularly aquaculture and livestock which hawperienced substantial increase,
while employments in agriculture (crop) has beealided at 1.2 % since the late
eighties (Hossain, 2002). Moreover, the growthisl fmarkets as discussed earlier
certainly has further enhanced new employments rypities in the rural area. On
average 19 people (17 retailers, one cleaner aadaxncollector) were found to be

involved in a single rural retail market in Mymemgin.
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The significance of the employment generated in fise marketing chain in
Mymensingh was that the poorer people had accesheme opportunities. The
average annual household income of this poorerpg@duli, cleaner, water supplier,
helper, retailer andoilder) at Taka 48137 was only two thirds of the national
average income in 2000 (BBS, 2004). The asset bagsbese stakeholders also
indicated their very poor economic status. Takihg conomic comparison in to
account the study found that 83% of the people limd fish marketing in
Mymensingh, excluding only auctioneers asitrkes, were poor. Market cleaners,
fish dressersKuli (labourers) and water suppliers were the poorEshe society.
Khatun (2004) also found that marketing intermeadgrof aquaculture products,
excluding auctioneers arttkpoowners were poor. This confirms that the poorneve
the poorest people had access to fish marketindogment. Moreover, the access to
this type of employment was wide open. Half of ple@ple involved in fish marketing
were from a wide range of different professionatKmgounds other than fish
marketing. DFID (2006) suggests that markets doneatessarily work in favour of
the poor and not all markets opportunities can seadly be taken advantage of by
the poor. Many factors can influence market foredsch mean that they either do no
benefit the poor or actively work against them. Ploer people must provide access
to the opportunity to build and acquire assets l{sas income, land, goods and

services) and help to reduce vulnerability (DFIDQO®).

The other important attribute of this type of enypi@nt is the flexibility of entry and
exit, which allowed the stakeholders to diversifeit incomes to cope with the
seasonal variation of opportunities and incomesgemification of livelihoods in rural
Bangladesh is critical to reduce income insecuasy well as copping shocks to
income sources (Sen and Hulme, 2005). Differerrime sources found in the study
indicated that stakeholders switched to differanbme activities in different seasons.
Fish retailers (9% of total stakeholders) who hablaakground of fishing in open

waters or harvesting fish from ponds often switctetween retailing fish in the

19:



market and harvesting fish from ponds in differeeisons as opportunities arise.
Such diversity of livelihoods has also been foundoag the retailers who had
experience of retailing other agricultural produ®% of total stakeholders). This
diversification of livelihoods were necessary anmdiaal to smoothing income for

poorer people (Ellis, 2000b).

Employment in fish marketing not only secured the@omes, but also provided them
the opportunity to meet different non-income nedds stakeholders stated several
reasons for being involved in fish marketing. Of¢he important aspects of working
with fish marketing was to “get time for other imze generating activities”. Many of
the markets, particularly rural markets were opailf & day (either morning or
afternoon) which allowed them to be involved inetlincome generating activities,
mostly agriculture and livestock or fishing as wadl operating small village shops.
This was found to be important in increasing hoofthincomes as well as
developing their asset base. An overview on howeg®ed income improve the asset

base and livelihoods is outlined in Chapter 3.

Finally, an important reason for taking up a marigtjob was “opportunity for
working closer to home” mentioned by many staketidd The stakeholders who
used to travel or migrate far way for work, found @pportunity to work in fish
marketing close to their home and staying with rthiemilies attractive. This is, in
general, and Bangladesh in particular, a very ingmradvantage as family is the
central institution with responsibility for suppiox individuals’ needs and social
security (Frankenberg and Kuhn, 2004). Searchimgséxure or better livelihoods
drives many migratory movements, and according {tbexg -Srenson et al. (2002),
is the most common where survival is at stake. ®/hilobile livelihoods or
livelihoods involving the geographic dispersal afusehold members can reduce
income poverty, migration can also increase souidherability. In a study in
Chandpur district in Bangladesh Rogaly and Rafi¢@@03) found that women in

households with a single male earner who has neidregly more heavily than others
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on social relations outside their household to kbéms going during their husband’s
absences. This relies on good relationships bemigtained with their relatives — the
cost here is felt through compromise e.g. givingney at marriages and other
important occasions (Rogaly and Rafique, 2003). kettimg stakeholders indicated
that staying at a permanent residence with themnilfaimproved social relations and

networks resulting in higher social security.

4.4.3.5 Livelihood impacts of marketing employment on stakbolders

The study revealed that livelihoods of the majoritfy stakeholders (85%) had
improved over the previous five years. Employmenfish marketing contributed the
most in improving livelihood outcomes. The majorit§ stakeholders maintained
pluriactivities and at least 2-3 income sourcesictvhs a common phenomenon in
Bangladesh and other developing countries in AEidis(2000b; Devereux 2001;
Webb et al. 2002). However, income from marketiogprised almost three quarter

of the total household income.

In general the basic living requirements had imptbfor the majority of stakeholders
over the previous five years. However, a remarkdbgher proportion of poorer
stakeholders stated that their food and clothing imgroved over the previous five
years compared to richer stakeholders. This isramon a phenomenon as food
consumption of low-income households is signifibanto-related with income
(Webb et al. 2002). Increase in income for therpd@O beneficiaries from different
regions of Bangladesh significantly increased comsiion of several food items
(Alam, 1997a). While (Nielsen et al. 2003) foundattincreased income from
commercial poultry production reduced food starvatin the lean season (about 4
month per year) for 75% of the NGO beneficiarieewdver, on the other hand the
increase of income did not affect food consumptand clothing for auctioneers,

rather they gained through improvements in heatftlucation and savings.
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Natural capital which made up with land, water angironment and physical capital
(basic infrastructure, production equipments aruliis etc.) are critical to the rural
poor, mainly because of their poor human capitaiprbved accesses to those
resources, which enable them to secure livelihoads, essential elements of
strategies to reduce poverty (Rakodi, 1999). Ths implications both for rural poor
people engaged in both farming and non-farm am#ifThe study found that earning
from fish marketing enabled stakeholders to inueshe household’s asset portfolio.
The stakeholders were found to buy homestead landpr lease in agriculture land,
livestock as well as invest in a small shop. Sothers leased-in ponds and become
involved in aquaculture. Rakodi (1999) suggestedmthe management of assets and
activities pursued is opportunistic or reactive magst vulnerable individuals and
households adjust unpredictable circumstancesgerattan strategies planned in
advance. Nevertheless, poor people may be seearseyers of complex portfolios in
which assets are inter-related (Moser, 1998). Thdysrevealed that the access to
different assets for stakeholders was complemeritargverall livelihoods as those

were supplemented to improve their livelihoods.

The other important outcome was the improvemensamfial status and networks
which was important to achieve individual and sbabjectives. However, as a
relation concept, social status can not be measaréd own right and assessment
relies on proxy indicators (Booth et al. 1998).piractical terms, this includes the
perception of trust, unity and a sprit of partitipa, associational activities and
association with external groups (Rakodi, 1999)e Tnesent study found that the
stakeholders’ individual social status and network®re enhanced through
establishing relations by successfully organizingrniage of daughter or sister,
exchanging gifts, organizing social gathering #fiedént occasions, repayment of loan
as well supporting others during crisis. These aogciariables are powerful

determinants of sustainable rural livelihoods (Mara 1997). The social networks

were also important to access “political capitalhich is best described as
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“gatekeeper assets”, permitting or preventing aadation or sustaining other assets
upon which successful livelihoods depends (Boothakt 1998). The poorer
stakeholders were found to use the social relationgopping short term risk and
crisis by borrowing money or credit. However, imgeal all these established that a
wide range of livelihood needs of stakeholders wast during the last 5 years

through the employment with fish marketing.

In contrast, some stakeholders (15%) were foundetnain vulnerable as their
livelihoods either did not improve or even deteated. Several factors caused such
livelihood deterioration, of which ill health wasund the most common for poorer
stakeholders. While poverty, which implies a lackesources deemed necessary for
survival, can be associated with poor health, paldrly in less developed countries
(McCally et al. 1998), the cost of healthcarelitsan be a cause of poverty in low-
income households through loss of income, astrocaintiealth expenditures, and
potentially irreversible crisis coping mechanisniatt involve asset and savings
depletion (Ahmed 2006). There is a strong co-i@babetween income and health

condition (Martikanen et al. 2003).

The other vulnerability aspect for the marketingksholders revealed in the study
was the marriage of a daughter or sister. Althooiglanizing marriage was found to
improve social status, some the stakeholders fabatlthe expenditure, especially
dowry, as a major shock with which it was diffictdtcope using available resources.
Dowry is the transfer of cash and/or kind by thelés family to the bridegroom’s

family during marriage (Esteve-Volart, 2003). Altlgh transferring dowry is illegal

by “ The Dowry Prohibition Act of 1980”, it is priiced by more than 75% of

families in Bangladesh regardless of religion (8a004). Dowry is identified as one
of the important causes of poverty among rural fedfyebb et al. (2002) notes that a
family having a daughter nearing marriageable agktence soon needing a dowry
was sufficient cause to rank their household aseniosecure today than they had

been a year earlier. Sen (2004) found a declingattural and financial assets of
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poorer households caused by dowry. In spite ofettmeajor factors for deterioration
of livelihoods, a minor proportion of stakehold&tentified increase in expenses for

increased family size and childrens’ educationaasses of livelihood remain similar.

Despite, the above vulnerability aspect, employmientfish marketing through
development of aquaculture, as a whole, generatg@ogment in the marketing in
both rural and urban areas in Bangladesh, wheutagupply is still abundant and
the employment impacts has been very importanbtegy reduction by improving
livelihoods. Importantly the employment brought madivelihood welfare to the
stakeholders. In many developed countries, indalsiquaculture has given emphasis
on labour-replacing technologies as production @nocessing systems intensify
(Ahmed 2002). Therefore, in order to sustain theefies of employment for the poor,
future aquaculture development policies should igvncreased institutional and
infrastructure support for diversification of pradion, product and trade, and
development of backward (input supplies) and fodvknkages (post-harvest and

value-added activities) for resource-poor household
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CHAPTER 5 Impacts of rice-fish farming and marketing
of aquaculture products on rural livelihoods

5.1 Introduction

Traditionally Bangladeshi rural people capture wiish that enter the rice fields
during and after the monsoon in low-lying areadednation of fish by deliberate
stocking fish seed in rice fields was introduced aromoted during the 1980-90s by
the research and development agencies. Sincehibaedhnology has steadily spread
in different parts of the country (DoF, 2002; Gugtaal. 2002). Being the most
important rice growing area in the country, thethwest region has some of the

greatest potential in Bangladesh for promoting ithisgrated farming system.

To utilize the potential and to promote integratee-fish farming government and
donor agencies, DFID and CARE together with locald anational NGOs
implemented several research and development psojiecing 1990s (Meyer, 1997;
Gupta et al. 1992). As a result of the promotioitiatives, the technology was
steadily taken up and practiced by rice farmemnany parts of the region in which
Dinajpur district is notable. The farmers grow fisbth in irrigatedboro and rain fed
amonrice. Inboro season farmers mainly grow fish fingerlings, whilethe amon
rice they grow table fish by stocking fingerling.icB-fish systems are mostly
considered to have incremental benefit with a loargmal investment cost (ADB,
2005). Although the fish production level is lowngpared to pond fish production
(184 kg/ha in irrigated rice and 233 kg/ha in ried rice) (Gupta et al., 2002), the
contribution of rice-fish to household nutritiondamcome benefits have been found
to be significant, especially for poorer rice farmgith no pond resource (Barman,

2000; Gupta et al. 2002; Barman and Little, 2006).



However, documentation of the effect and benefftagricultural growth of new
technologies is often restricted to the producearskbold, rather they may spread to
the wider community. The impacts of rice-fish fangito the wider rural livelihoods
are yet to be fully understood. The impact of fislpplied from rice-fish system as
well as other aquaculture systems on the local ddnaad markets and marketing
which includes farmers access to market are masttfear. This chapter aims to
explore the broader impacts aquaculture with agamuadoption of rice-fish system
on rural livelihoods and tests the broader hypashtist aquaculture production and

marketing have significantly enhanced rural livetls in Dinajpur.
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5.2 Methodology

This section of the chapter describes the resqaadess and data collection methods
and tools used to achieve the aim of the chaptdrtartest working hypothesises

stated in 1.4.1 in Chapter 1.

5.2.1 Data collection aquaculture production at village €vel in Dinajpur

5.2.1.1 Selection of rice-fish farming villages and rice-8h farmers

According to the research strategy the researcbepsoin Dinajpur site was started
with identifying sample representative villages which rice-fish farming was
established. As mentioned in Chapter 2 the samiiig@s were selected from the
phase-out villages of GO-INTERFISH Project, theeegsh collaborator in Dinajpur
and the selection process was carried out jointth @O-INTERFISH. The project
had 23 phase-out rice-fish farming villages at tihee the study was processed and
the study villages were sampled from those 23 gdlta Details of the general
procedure and the approach of sampling village® lmen described in Chapter 2.
However, the process, sample size and data spémifi@inajpur district are outlined

below in 3 steps;

Step 1: List of GO-INTERFISH phase-out rice-fishnfing villages was collected

from the office.

Step 2: All villages were surveyed with short stawed questionnaire with Kls to
develop the overall understanding of rice-fish femgnvillages. GO-INTERFISH
Project staff working in particular phase-out s were asked to fill the
guestionnaire in consultation with Kl (Kls were exsgbd by project staff from their
experience) from each village. The villages werentrsorted by occupational,
economic, and key fish marketing practices purpagivor the study (described in

Chapter 2). The results of the survey are outliveldw:
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i) Occupational status:

Agriculture has been the main the livelihood stgtéor the most of the resident
families in GO-INTERFISH phase-out rice-fish farmirvillages. However, the
number of practicing rice-fish farmers averageds1but varied widely among the
villages ranging from 3-26 per community (Table)5.The number of rice-fish
farmers were considered the first criterion of shmgpstudy villages. Therefore,
villages with> 15 rice-fish farmers were selected and considésethe next round

sorting. The criterionX 15 rice-fish farmers) was fixed ensuring villagegh a

higher number of rice-fish farmers was considerather. Out of 23 villages 11were

identified where the number of rice-fish farmer$5s.

Table 5.1: Status of the occupants of CARE phase-boommunities in Dinajpur

Economic status Farmers’ fish
(average) selling practice
Number of rice- Auction Retail
fish farmers in Worse-off Middle Better-off market market
villages (% mean) (% mean) (% mean) (% (%
(Mean) amount) amount)
11.6 34.8 51.9 13.3 53.0 47.1
(+8.4) (x7.69) (£5.1) (+6.8) (£26.8) (x26.3)

ii) Economic status: The overall economic statustied resident families in the
villagers was considered as a second criterion iflentifying target villages.
Households in each village were divided proportielya(%) into three comparative
economic classes i) Worse-off (poor living condigolike poor food, clothing,
housing ii) Middle class (living conditions betweeorse-off and better-off) and iii)
Better-off (better living conditions) by Go-INTER$H field staff in consultation with
village key informant (either Union Council membar school teacher) using their
perception and observation about each village. fBsalt showed that the average
proportion of worse-off households was 35%, middkss 52% and better-off was
13% (Table 5.1), but varied widely among the vidagThe proportion of worse-off

households ranged from 20%-50% among the villagesrefore, the villages consist
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of > 35% worse-off households were selected for furttogsideration. The criterion
(> 35%) worse-off households village was used tdhnselect villages with a higher
proportion of worse-off people involved in riceHigproduction. Eight villages out of
11 villages (from first sorting) were found whexe85% households were worse-off

and were taken for further consideration for sébect

iii) Farmers fish marketing practice: Farmers mérig practice is considered as the
third and final criterion of sampling study villagjeMost farmers sold their fish at
auction market and/or retail market. However, thevey result showed that there
were variation among villages regarding farmerslirgg fish at auction and retail
markets. In some villages most of the farmers gwddl fish at auction markets, while
in the other villages farmers sold at retail maskéio ensure both type of farmer
practice in the study, villages (from 2nd sortimggre divided into two groups as: a)
villages with> 60% fish sold to auction market and b) villagethwi 60% fish sold
fish at auction markets. There were 5 villages tim group a) and 3 villages in
group b). Finally two villages were sampled randprintbom each group totalling 4
villages for Dinajpur site. The sampled villages raveTelipara, Volanathpur,
Sharderpara and Gongapur (Figure 5.2). A flow tcbfathe whole process is shown

in Figure 5.1.
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Total GO-INTERFISH villages: 23

Number of rice-fish farmerg 15

A

4

Number of villages: 11

Economic status: 35% worse-off

A

A

Number of villages:

Divided into two groups by marketing practice
a) Sell fish at auction market:60 and
b) Sell fish at auction market: < 60

\ 4

Group a): 5 villages

A

y

Group b):

3 villages

Randomly selected two village{

Randomly selected two villaged

I

!

Telipara

Volanathpur

Sharderpara

Gongapur

Figure 5.1: Flow chart of village selection in Dingour site
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Figure 5.2: Map of Dinajpur showing sample villages
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The number interviews and focus group discussiB@Ds) used is outlined below in

Table 5.2.

Table 5.2: Number of samples/participants in diffeent data collection tools

Survey tools Number of samples/participants

Interview of pond fish farmers (Baseline and 48 (total)

monitoring)

FGDs with fish farmers (in each village) 65

FGDs with fishers (harvesting team) 63

Tracking marketing chain (from farm to 3 times from 2 villages

consumers)

Observation of marketing activities 4 auction méskend 6 retail
markets

Individual interview with marketing intermediaries149 people (from above 4

(semi-structure questionnaire) auction and retail markets)

Individual interview with women from fish farming134 women from 4 sample

households villages

The questionnaire used in interviewed were validisefore data collection through a
process described at 2.3.15 in Chapter 2. The duvedollowed for data processing

and analysing have also described in Chapter 2.
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5.3 Results

This section of the chapter contains the resultiioed by analysing the data
collection through the research process and methedsribe in section 5.2 in this

Chapter.

In FGDs with farmers in Dinajpur it was establishtedt some farmers had both a
rice-fish plot and a pond. In those cases certetiniies were carried out together for
rice-fish plots and pond, such as feed preparati@hfeeding, hired labourers carried
out both rice-fish and pond works, hired fishersveated from both rice-fish and
pond etc. Moreover, some rice-fish plots were cotetk with ponds, rather than
small ditches. Therefore, the study combined bigtit+ish and pond fish systems and
assessed the impact of aquaculture in Dinajpur Aesuch the results presented in
this chapter in many cases combines rice-fish amdi fish farming and is referred to

as ‘aquaculture”.

5.3.1 Livelihood impact in production level

5.3.1.1 Livelihood impacts on rice-fish farmers

The livelihood assets profile of rice-fish farmeénsDinajpur obtained through the
guestionnaire survey is shown in two categorie§able 5.3. The main difference
between better-off and worse-off farmers was in the
natural and human capital base. The arable lanel gizbetter-off farmers was

significantly higher (p<0.05) than that of worsd-@irmers.



Table 5.3: Livelihood assets for rice-fish farmer®y well-being

Worse-off

Better-off

Assets Mean +Stdev Mean +Stdev.
(% farmers) (% farmers)
Family size 6.19+1.8 6.5+2.4
Household head age (years) 41.5 +£10.6 454 £13.1
Household head (5-12 class) % 37% 53%
Homestead land (ha) 0.04 +0.02 0.10 £0.04
Arable land (ha) 0.61+0.37 2.95+1.3
Rice-fish plot land (ha) 0.18 £0.80 0.31+0.15
Rice-fish ditch size (square m) 4845 5.3+4.5
Pond size (ha) 0.06+0.03 (72%) 0.2+0.08 (83%)
Cattle (number) 2.94+3.0 (77%) 517 +4.3 %36

Goat (number)
Poultry (Chicken & duck) number

2.12+1.70 (58%)
19.34+8.6 ()0

2.43 +2.90 2%
24.45 +7.13 (100%)

Production practices of rice-fish farmers

A R : R0 e '-“:j(‘_él(.!j‘::w ,\Tr"mw T

Figure 5.3: Partial view of a rice-fish farming plo
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5.3.1.1.1 Rice-fish production cycle

The new season starts whibro rice-field preparation in the month of Januarykdi
and rice-fish ditch (refuge for fish) were repairasl usually they become damaged
and fragile due to the previous years heavy raifflaod. All the farmers spread
organic fertilizer in the rice-field before plougli Many farmers applied quick lime
at about 100-150 kg/ha in the rice field and difEhen the rice fields were irrigated
and ploughed, and rice seedling transplant immelgiadfter ploughing. All the

farmers used high yielding rice varieties.

Jan| Feb| Mar | Apr | May | Jun]| Jul | Aug | Sep| Oct | Nov | Dec

Bororice-fish

Plot preparation

Rice transplanting

Rice harvesting

Fish stocking

Fish harvesting

Amonrice-fish

Rice transplanting

Rice harvesting

Fish stocking

Fish harvesting

Figure 5.4: A more common main activity calendar fointegrated rice-fish farming

In boro rice field farmers produced fish fingerlings. Af&-3 weeks of transplanting
rice seedling farmers raised the water level aodketd tilapia brood fish or common
carp spawn in the ditch. The stocking rate of tdaprood is usually about 1:2 male-
female ratio. Maintaining water level irrigatiorypplementary feeding and removing
weeds from the rice fields were the main managertesht for the rice-fish system
until harvest. Most of the farmers started sellitstp fingerling after 45-60 days of

stocking by regular partial harvest. Most of therfars harvest their rice in mid June.

In amonrice fields farmers grew fish for consumption aade. After 2-3 weeks of
transplanting rice seedling farmers stocked fistgdirlings of different species, but
commonly shorputi Barbades gonionotdisand common carpCyprinus carpid as

main species with Indian major carps. Stocking diessvaried widely with the level
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of water and the ditch size. This was usually betw&000-8500/ha. Farmers
harvested fish for home consumption and sold theneing fish at the end of the rice

season during November to December.

Household income

Monthly monitoring was done with 48 rice-fish famgihouseholds in two categories
(worse-off and better-off) from four sample villagan Dinajpur for 12 months on
income amount and sources. The mean annual inconmeé-fish farmers under two
categories household collected through monthly toang is shown in Table 5.4.

Table 5.4: Mean annual household income (Taka) faice-fish farmers

Sample villages

Telipara Sharderpara Volanathpur Gongapur
Worse- Better- Worse- Better- Worse- Better- Worse- Better-
off off off off off off off off

47977 130810 49745 109857 49488 89233 46363 95016

(774) (2110) (802)  (1772)  (798)  (1439) (748) (1533)
(USD, 1 USD = Taka 62)
The overall mean annual income from worse-off fasr({@aka 48,293 +16815) was
much less (p<0.05) than that of better-off farmg€faka 105366 +30509). Mean
income from rice Taka 28761 (37% of total incomeswhe highest component of
income and much higher (p<0.001) than other souf€igsire 5.5). However, income

proportion from fish to total household income fworse-off farmers was (19%)

slightly higher than that of better-off farmers.

L -
Z?Ze Others (N=48)

Loan
3%

Labour
4%

Fish
15%

Business
16%

Service

4%
Poultry /

1%

Rice
Timber 37%

5%

Livestock Vegetable

5% 6%

Figure 5.5: Proportion of annual household income farice-fish farmers
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5.3.1.2 Impact of aquaculture on household food consumption

Monthly monitoring of food consumption showed thiaé major proportion of the
main food types (rice, fish and vegetables) consulethe farming households was
sourced from their own farm (Figure 5.6). The ammea capita fish consumption of
aquaculture farmers was 11.2 kg and there wereigrofisant difference between

worse-off and better-off farmers.

(N, Worse-off 22 and better-off 23)
100 + — —

80 A

60 0O Gift
O Natural
B Market

40

@ Farm

20 A

% of food cosumption

Rice ‘ Fish ‘Vegetables Rice ‘ Fish ‘Vegetable

Worse-off Better-off

Foods in two farmers categories

Figure 5.6: Source of food consumed by rice-fish faing households

The rice-fish farmers were qualitatively assessgghrding the trend of their overall
livelihoods and the result shows that livelihooddhe majority of rice-fish farming

households (81%) had improved (better conditionbasic needs; food, shelter,
clothing, health and education) over the previdus years. The proportion of worse-
off and better-off farmers in improving livelihoodld not differ across the study

villages.
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(N = worse-off 22
Job started and better-off 26)

Earning member increased

Business started

Labour demand & wage increased O Better-off

Rice-fish farming introduced m Worse-off

Productive asset bought F—’J

Rice production and price increased ]

improving livelihoods

Factors contributing to

Leased in pond

T T T T

0O 20 40 60 80 100

% of rice-fish farmers within worse-off and better -off

Figure 5.7: Factors contributing to improving livelihoods of farmers

Several factors contributed to improving livelihgodf rice-fish farmers, which are
categorised and presented for worse-off and beftdarmers in Figure 5.7. Increases
of rice production and increased price of rice” d&imroducing rice-fish production”
into farming systems were found as the most impbrfiactors in improving income
(Figure 5.7). Increases in agricultural labour dath and wage rate helped in

improving the livelihoods for a 26% worse-off famae

Farmers mentioned improvement of multiple outcomtes refer livelihood
improvement. The outcomes are categorised and mszbkein (Figure 5.8).
Improvement in food consumption (84% farmers) aludhing (76%) was the most
important livelihood outcomes for worse-off farmerger the previous five years.
While the better-off farmers emphasised improvemeithousing (73%), health
(68%), sanitation (64%) and increase of productgset were the main outcomes
over the previous five years. Improvement of praohec assets was also found

important in improving livelihoods.
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Health care improved [r—l
Homestead land bought
Productive asset bought _—1
Furniture improved _—1
Housing improved _—'
Paka toilet built _—l

Children education —

Cothing Impr v e ——————
Food qualty Improv e | ——

Livelihood outcomes improved

(N = Worse-off 22
and better-off 26)

0O Better-off

m Worse-off

0 20 40 60 80

% of rice-fish farmers within worse-off and better-

100
off

Figure 5.8: Livelihood outcomes (indicators) for rce-fish farmers

5.3.1.3 Livelihood impacts on aquaculture labourers

The results of 4 FGDs with wage labourers involiedquaculture at Dinajpur site

are shown in Table 5.5 and described below;

Table 5.5: Impacts of aguaculture wage labourers iDinajpur

Aspects Telipara  Volanathpur Sharderpara Gongapll(\u\/lpﬁggI e)
Total agricultural labour 30 100 35 30 48.8
Number of aquaculture 11 o5 10 8 135
labourers
Aquaculture work 10 year Occa Occa- .
. 1 . Occasional

ago (days/week) -sional sional
Cur_rent aquaculture work 15 20 15 10 15
during survey
Mean daily wage 10 year 55 55 55 45 53
ago (Taka)
Current mean daily wage 65 65 20 65 66
(Taka)
Food consumption
improved (% of labourers) 90 85 85 80 85
Clothing improved
(% of labourers) 5 75 70 65 70

Lo 0
Housing improved (% of 65 60 60 55 60

labourers)

Employment for aquaculture labourers was increagteddily since 1999. Twenty

seven percent of the total agricultural laboureeseninvolved part-time in serving
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aquaculture. On average labourers worked 1.5 daysvpek at the time of survey.
Before the introduction of rice-fish) they had lespportunity to work (1-2
days/month) (Table 5.5). The rest of the days ladrsudid other agriculture activities.
Aquaculture labourers in Dinajpur informed thatpdiversity, particularly rice, and
intensification influenced the labour demand andeva he real labour wage had also
increased significantly from Tk. 53 (weighted witiflation) to Tk.66 at the same
time. There was no difference among the villageddoour wage. In Dinajpur a meal

(lunch) was provided with cash as part of the attr

Fish farmers also gave a small cheap fish (200-B@@dabourers after any fish
harvest. On average labourers received fish froomdes 2-3 days/month, which
comprised 9% of the fish consumed (weight) by thieourer's households (Figure
5.9). It was established that food consumption maproved on average for 85%
labourer’s households during the last 10 years,lewbiothing and housing had

improved for 71% and 60% labourers respectivelyrmduthe same period.

(N=4 FGDs, 65 participants )

Wild caught
30%
Bought from
market
60% Farmer's

incentivet
10%

Figure 5.9: Source of fish consumed by aquaculturabourer’s households in
Dinajpur

5.3.1.4 Livelihood impact on fishers

The harvesting team (professional fisher) were disectly involved in aquaculture
for harvesting fish from ponds and rice-fields. Theults of four FGDs are presented

in Table 5.6. In the FGDs fishers explained thatythsually harvest fish from both
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the ditches attached to rice-fish plots and porfdsequired. So, the numbers
presented in this chapter for fishers were combimitkd both rice-fish and pond fish
production. The number of fishers involved in hatimy fish in the sample villages
was averaged 32 (+ 20.3) and ranged between 18@ndable 5.6).

Table 5.6: Livelihood impacts of small-scale aquadwre on fishers in Dinajpur

Events Telipara  Volanathpur Sharderpara Gongéparage

Total fisher in the village 12 30 60 25 32
Total harvesting (pond and

wild fish) (days/week) 5 6 5 5 525
Aquaculture harvesting during

survey (days/week) 4 5 3 3 3.75
Aquaculture harvesting 10 1 > 1 1 125
years ago (days/week) ’
Food consumption improved

(% of fishers) 85 90 85 80 86.25
Clothing improved (% of

fishers) 70 75 70 75 72.25
Housing improved (% of 65 65 20 65 66.25
fishers) )

The number of harvesting days per week averagesl days/week which had been
increased from about 1 day per week over the l@syelars. The mean harvesting
days/week did not vary among the villages (Tab®).5The fishers’ daily earnings
had increased from Taka 58 (weighed with inflatitmraka 74 over the previous 10
years (Figure 5.10). Results of FGDs with fisherdidated that on average food
consumption increased for 85% of the fishers, whilething and housing had

improved for 72% and 66% of fishers respectively.

(N =4 FGDs and 63 participants )

90
80
70
60
50

O Past (10
years ago)

(Tk)
£}

30 4
20 A
10 4

B Present

Average daily income

Telipara Volanathpur Sharderpara  Gongapur

Villages

Figure 5.10: Daily income for fishers in Dinajpur during the study
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5.3.2 Role of women in aquaculture farming and impacts

5.3.2.1 Role of women in aquaculture in Dinajpur

The majority of the women from fish farming houskelsowere found to be perform
three integrated fish farming activities (Table)5.70On average 86% of the women
were involved in fish feed preparation, feeding%®82and in growing vegetables
(78%) on the pond and/or rice-fish dikes. There wasnotable difference in the
proportion of women performing these three actgtibetween the villages in
Dinajpur. A small proportion of women were alsodihxed in harvesting fish (8%)

and reconstruction of pond or rice-field dikes.

Table 5.7: Aquaculture activities carried out by wanen in Dinajpur

% of women involved in aquaculture activities iffelient

villages

Aquaculture Telipara Sharderpara Volanathpur Gongapur
management activities (n=32) (n=29) (n=30) (n=33)
Feed preparation 88 79 87 91
Feeding to fish 78 76 80 88
Vegetable growing 84 79 73 76
Preparing pond dike 13 14 13 3
Pull net for harvesting 9 7 13 3

5.3.2.2 Time spend on agricultural activities and workload

On average the women in Dinajpur spent 30 (x 15)uteis daily for fish farming
activities of which was 15% of total time spent §74 minutes) for agricultural
activities (Figure 5.11). The women spent highespprtion (49%) of their time for

livestock rearing.
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Figure 5.11: Time spent for different agricultural activities by women in four villages in
Dinajpur

5.3.2.3 Involvement of women in decision making process:

The study found that 62% of the women involved guaculture were consulted by
their husbands for different fish farming activitiand the rest (38%) did not feel that
they had any active role in decision making. Thiejexet matters discussed by their
husband are categorized and shown in Figure 5.h2. majority of the women

discussed feeding (72%) and stocking of fish (68#lpwed by harvesting (43%).

(N=72)

Future plan and problems
Liming

Harvesting (time and mode)
Suitable dike crop selection

Dike repairing and weeding

with women

Financial management (Loan)

Feeding quantity and type

Subject matters discussed

Stocking fish seed

0 20 40 60 80

%of the women discussed

Figure 5.12: Subject matters discussed with womenytltheir husband (Dinajpur)

5.3.2.4 Financial control:

Women involved in fish farming activities were adkehether or not they were

involved in financial decision making of the houskh The results shown in Figure



5.13 indicated that 47% women mentioned they wevelved in financial decision
making. Yet, the rest 53% realised that they ditl mave notable involvement in
financial decision making. Women from 19 % housdbalere given some money to

spend independently.

(N=124)

=) | can use, but husband keep money
K=}
S=2 3 _ .
S E > Al family money kept with me and | can
8 c S spend from that
gs £
£ o Give nomey for childerns education _
£ 38
Qo
g 5 2 | keep all money, but cannot spend
25 52
$3 228
£c = Husband keep and spend [#

(]

T T T T

0 10 20 30 40 50

% of women

Figure 5.13: Involvement in financial decision makig

5.3.3  Fish marketing and employments

5.3.3.1 Farmed fish marketing chain in Dinajpur

Farmed fish marketing chains in Dinajpur were idfeatt by tracking fish from the
farm gate (at two sample villages at two thanaimajpur) to consumers purchasing
at retail markets. Although farmers sold their feghdifferent markets, the marketing
chain was found to be same in terms of the levaitefmediaries. Combining the fish
marketing chain identified in that process withestfish selling options for farmers’

is shown in Figure 5.14.
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Figure 5.14: Farmed fish marketing chain in Dinajpu

Fish produced in Dinajpur district were marketed annsumed locally. Fish farmers
used different options to sell their fish. In moases the farmers sold fish directly to
auction markets (wholesale markets). In auction ketar retailers buy the fish

through bidding. Fish were then transported to rotb&il markets. Thus most of the
farmed fish from the sample villages in Dinajpurrgze&hannelled from farmers to

consumers through two levels of intermediaries tfaneers and retailers). In some
cases farmers sold their fish to retail marketsegito consumers or to professional
retailers, and retailer then sold fish to consumEesmers also sold at farm gate to

harvesting team or sometimes professional retgiteeke initial contact in advance).

5.3.3.2 Fish marketing activities, processes, people invadd and their role

After harvesting, fishes were washed with water tiath transported to market. Carps
were sold dead. Most of the cases farmers hired t@rransport fish. However, in
few cases they carried fish by bicycle to mark®thile the farmer could sell fish
through any auctioneer, farmers usually sold flatough one particular auctioneer

due to a good relationship. However, farmers takirgglit from any auctioneer had to
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sell his fish to that particular auctioneer. A fealue adding activities were carried
out in auction markets and during the transactraiuiding washing fish to remove
mud, sorting and grading according to species @&r®l s/ eye estimation, weighing
fish, loading and unloading. Retailers took thehdis on credit after the auction
process and transported different retail markedsmiers were usually paid within 2-3
hours. Usually farmer paid for i) auctioneers 3%atél auction price, ii) market tax
(Taka 3-5), iii) cleaner one small fish of Taka #5money (who sell big fish), iv)

Kuli Tk. 3-5 (unloading labour), water supplier Take&3.20n the other hand,

auctioneers paid his employees like managkearke) and assistant on a monthly or
weekly basis. Most of the auction markets were afeer in the morning, but some

rural were auction markets operated in afternoon.

5.3.3.3 Farmers marketing practice in Dinajpur

Farmers had five different options to sell theioqurcts. Farmers used different type
of markets at different times. Distance and cogtarisport is shown in Table 5.8 and
their position is shown in (Figure 5.15) and (Fiu.16). There was no major
difference between the villages regarding accessiagkets (distance) and transport
cost.

Table 5.8: Fish markets used by farmers from sampleillages

Auction markets Retail markets

Village Average Average Average Average
Villages distance frem Number distance transport Number distance transport

pakaroad (km)  cost (Taka) (km) cost (Taka)
Telipara 2 4 6.9 18 5 3.7 6.8
Volanathpur 2 2 10 25 5 25 6.2
Sharderpara 3 1 8 15 4 4.8 9
Gongapur 15 2 115 27 4 4.75 9
Average 1.9 2.3 8.9 21 4.5 3.9 8
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Figure 5.16: Map showing position of markets usedySharderpara fish farmers
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However, there were some remarkable difference$aimers’ practice in using
different options between the villages. The praparof fish sold through different
options for sample villages is shown in (Table 5Byo of the four sample villages
(Telipara and Sharderpara) are located close tdicmuanarkets (3 and 6 km
respectively), but farmers from Telipara sold maialiction markets (70% their total
sale to), while Sharderpara farmers sold mainlyetdil markets (69% of their total
sale). On the other hand, farmers from Volanati{puerage distance from auction
market 10 km) sold 76% of their fish to auction kedy while in Gongapur (average
distance 11.5 km) farmers retailed 58% of theih firectly to consumers at retail
markets. In general, the proportion of fish soldtla farm gate to fishers and
neighbour was similar for all villages (Table 5.9).

Table 5.9: Farmer's fish selling practice (% of toal fish sell) in Dinajpur

Selling at market Selling at farm gate
Auction ) Neighbour Fishers/
market Retail market retailers
Category of : Whole sell Retail to
: Village name .
villages to retailers consumers
Villages closer Telipara 70 15 3 2 10
to auction
markets Sharderpara 25 60 2 3 10
Villages farer to Volanathpur 75 10 3 2 10
auction marketsGongapur 20 10 55 5 10
Overall Average 47 24 16 3 10

Usually farmers collected market price of fish frasther farmers. There was no
formal system found from where farmers could acpeg® and demand information.
Farmers reported that due to lack of informatiosytlsometimes had to sell fish at

low price due to over supply of fish in the market.

5.3.3.4 Marketing margins: Share of consumer’s price

In all 52 cases in the study retailers transpaiiggddirectly to retail markets and sold

to consumers. On average one retailer traded 24(&) kg fish daily buying from
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auction markets at Taka 44/kg (x16.15) (USD 0.7Légd made Taka 158 (+121)
(USD 2.55) net profit (at Taka 7/kg). Consumersdpaaka 54/kg (+ 16.3) (USD
0.89/kg) at retail markets. From those transactfanmsers received 69% of the price
paid by the final consumer (Figure 5.17). Auctiaisereceived 4% at Taka 2.5/kg.
One auction house transacted averaged about 32Bykdas mentioned by the
auctioneers) The people providing support at ancéind retail markets and during
transport shared 3% of the price paid by consuméng ‘support people’ (as
mentioned in the graph) included assistant at anctivater suppliers, ice suppliers,
market and transpokulis and cleaners. Transport comprised 4% of consurpece
(transport included fish transport cost to auctioarket paid farmers, fish transport

cost paid by retailers and retailers own cost).

Support people

Utility
2%

2%

Transport
4%

(N = 52%)

Harvesting

6%
Auctionneer
4%

Retailers
13%

Farmers
69%

Figure 5.17: Share of consumer's price received Istakeholders in Dinajpur

5.3.3.5 Growth of rural fish markets and employment in thefish marketing

From FGDs with fish farmers it was found that 18vmaarkets have been established
(including road side places) where fish is soldutedy within 10 km radius of
sample villages during last 10 years. The growtmeiv fish markets established

within 10 km radius of villages is shown in Figird.8.
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Figure 5.18: Cumulative % of rural fish markets esablished within 10 km radius of two
sample villages in Dinajpur during 1995-2004

Three auction markets where the farmers (from @mepte villages) sold their fish
studied details for fish marketing. A total of 3p@ople were employed at those
auction markets including the fish retailers why lhish from those auction markets
(Table 5.10). The number of people working at whale markets averaged 120, but
varied widely from 43 to 221 with the size of thanket (amount of fish transaction).
The retailers comprised (67%) among stakeholdeli®wed by auctioneers (6%) and
managers (6%). Except auctioneers and managersesheof the people involved
(88%) are poor. It is important to note that soratiters buy fish from different
auction markets on different days.

Table 5.10: Number of people working in three auctin markets in Dinajpur
BahadurBazar  Ranigon;j Ranirbander

Auctioneer 12 4 4
Manager 12 4 4
Retailers 145 25 70
Koilder 19 0 4
Kuli 8 4 5
Helper 12 2 4
Water suppliers 8 1 1
Cleaner 3 2 3
Tax collectors 2 1 1
Total 221 43 96
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On the other hand, people in the retail marketsamesl 25 ranging between 12 and
42, of which almost all have been retailers exaap cleaner and one tax collector

for each retail market.

Results of the questionnaire survey of 149 inteiarezs from sample fish markets (3
auction and 6 retail markets) surveyed in Dinajmimows that 58% of the
intermediaries had been working since previous &@ry, A gradual increase of

number of people in fish marketing was found oves previous 10 years (Figure

5.19).
(N=149)

o 100
=
%w 80

Q
Es 60
23
S |
25
= C
L= 20
£
jm}
(@] 0

S R o R I W S-S N VS
SIS FTFLFSPLLLSTLS
W R PP P P

Years

Figure 5.19: Cumulative % of stakeholders involvedn fish markets during 1990-2004

5.3.3.6 Access to job opportunities in fish marketing:

Previous employment of stakeholders and the reasdnshanging jobs were
investigated. Results show that the stakeholdes dawide range of previous

professional backgrounds.

Forty five percent of the people working in fish nketing in Dinajpur were from
different employment backgrounds, 28% changed thasition/auction house within
the marketing chain and the rest (27%) had entevéHout any employment

background.
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There were several of reasons stated by the stllegeado become involved in fish
marketing. The reasons were grouped under 9 magtegories and presented

separately for the people changed position withexrharketing chain and the people

Agricultural
farming
4%

Agricultural
product retailer
7%

First job
27% Labourer

11%

4%
Fish culture
7%
Van puller

3%

Fishermen
5%

Changed
position within
marketing
28%

Others
4%

Grocery shop

(N =149)

Figure 5.20: Last job for fish marketing stakeholdes in Dinajpur

joined from outside of the fish marketing chairFigure 5.21.

Reasons for changing

last job or position

Others

Less laborious

Gained experienced
Gotloss in last job

Work with freedom

Spare time for other works

Close to house

More income than |astj0b #

0 20 40

60

(N = Within chain 41 &
outside chain 67 )

O Within chain
M Outside chain

% of stakeholders for each category (within chain

and outside chain)

Figure 5.21: Reasons for seeking job in fish markétg (i.e. changing last job)

Overall, “more income than last job” was found thest important reason for 56% of

stakeholders, which was followed by work opportyrfitlose to home” (12%) and

“gaining experience in fish marketing” (12%).
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5.3.3.6.1 Impact of fish marketing on livelihoods of stakehallers.

Fish marketing stakeholders in Dinajpur were as&kdut their annual income and
their source. The results show that 33% of theettaklers had only one source of
income i.e. income from working with fish marketjrigP% had two income source,
23% had 3 sources and 4% had 4 income sources.owiacome from working
with fish marketing contributed the greatest proipor (73%) of the total household
income for the stakeholders (Figure 5.22) and vigsfgcantly higher (p<0.05) than

that of other sources.

Others  Ag. product
2% retailing
1%

(N=149)

Business
4%

Agriculture
1%
Glocery shop
2%
Fish culture
2%

Fishing
1%

Van pulling
3%

Labour

1%
Marketing chain ’

73%

Figure 5.22: Proportion of household income from dferent sources for fish marketing
stakeholders in Dinajpur

The overall mean household income for stakeholessUSD 864 and varied widely
among the different professional groups in the mtink chain (Figure 5.23). The
mean annual household income of auctioneers (USI2)2®as significantly higher

(p<0.001) than that of other stakeholders.
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Figure 5.23: Mean annual household income for diffent level of marketing
stakeholders in Dinajpur



5.3.3.7 Improvement in livelihoods of marketing intermediaries

Stakeholders were assessed regarding the chandesisehold livelihood over the
last five years and the factors that influenceddhanges. Livelihoods changes were
grouped under i) improved, ii) remained similarigrdeteriorated and are presented
separately for auctioneers and other stakeholdgeshier (as “employee”) in Figure

5.24.

(N = Employees 133 & Auctioneer 16)

100

80

@ Improved livelihood

60 + O Livelihood remained
similar
B Deteriorated

40

each category

20 A

NN

% of stakeholders within

Employees Auctioneers

Category of marketing mtakeholders

Figure 5.24: Livelihood change over the last fivegars

Household livelihoods of 81% of the marketing stalders were improved over the
last five years and were remained similar for 15¥elihood became deteriorated for

4% of the stakeholders and all of them were froendimployee groups (Figure 5.18).

Increases in income from different sources was rtt@n factor that influenced
improving livelihoods. The stakeholders pointed @utcombination of different
factors contributed to improving livelihoods, whicére grouped into 9 main
categories and was shown against auctioneers armloyms in Figure 5.25.
Employment in fish marketing, i.e. income from figharketing job was the most
important factor for 75% employees, which was fatal by “increase of agricultural

productive assets” 35% and “started own busin24%6.
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Figure 5.25: Factors contributing to improve livelhoods for marketing stakeholders

The main causes for livelihood remained similadeteriorated for all stakeholders is
shown in Table 5.11and Table 5.12.

Table 5.11: Reasons for livelihood remain similardr intermediaries
Number of stakeholders

Factors influenced for livelihood remained similar Auctioneers Employee
(n=3) (n=14)
Family split-earning member decreased 0 4
Family member increased-expenditure increased 2 5
Income decreased-due to loss in business 2 6
Il health-income decreased 1 5
Income/salary remained similar but expendituregased 0 3
Daughter/sister's marriage-spent lot of money 1 2

Table 5.12: Reasons for deteriorating livelihood fointermediaries

Factors influenced for livelihood deteriorated E?r:[:_)lfg)e €
Family split 3
Family member increased-expenses increased 2
Business reduced 4

Il health- can not work properly 7
Expenses for daughter/sister's marriage 4

Multiple outcomes were referred to livelihood impements by stakeholders. The
indicators are grouped and presented in Figurdiére was a remarkable difference
in livelihood outcomes referred between the empgyend auctioneers. Improvement

in food were the main outcomes for the employeesdFand clothing were improved



for 90% and (73%) followed by education (40%). V&hibn the other hand, the main
improvements for auctioneers were education (7H#glthcare (54%) and repayment

of loan (46%) (Figure 5.26).

(N =employees 109 & Auctioneers 13)
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Figure 5.26: Livelihood outcomes for marketing stakholders in Dinajpur
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5.4 Discussion

Results obtained and presented in section 5.3 ©f thapter on freshwater
aquaculture in Dinajpur indicates that small-scatpuaculture production which
includes conventional pond fish culture and intesglarice-fish, and marketing had
clear positive impacts on rural livelihoods. Thadwal improvement of small-scale
aquaculture (pond and rice-fish) over the last éary (CARE, 2001) and growth of
fish marketing enhanced rural livelihoods. Aquaadtalong with integrating pond-
dike vegetables benefited the small farmer’s thhoingome and fish consumption in
Dinajpur (CARE, 2001). However, there were othaksholders at production level
who were benefited from aquaculture. The findindgsthee study in Dinajpur are

described in three main headings below.

5.4.1 Livelihood impacts of small-scale aquaculture at Viage level

5.4.1.1 Livelihood impact of farmers:

Rural livelihoods in Dinajpur district are domindtby agricultural farming systems
in (CARE, 2001). The farming systems are changhrgugh various types of crop
diversification, but still rice and vegetables doates the farming systems (Hoque,

2000).

The Northwest region of Bangladesh is generallys@®red to be one of the poorest
in the country (WFP, 2002). The regional economgresdominantly agricultural and
vulnerable to climatic variability (CARE , 2005dn the higher parts of the region
drought is a common occurrence, whereas the dsiocated along the major rivers
often experience extreme flooding. In this contaguaculture including rice-fish

farming had an important contribution to livelih@od

The study revealed that aquaculture, which includeth rice-fish and pond fish

culture, made an important contribution househotsbme and livelihood of majority
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of the sample rice-fish farmers (81%). The averagesehold income found in the
study (USD 1231) was slightly higher than naticmatrage household income (USD
1168) in 2000 (BBS, 2004). However, household ineomas increased for majority
of the rice-fish farmers in the recent past. Whéeeral income sources contributed to
farmers’ household income which is a common phemumen rural Bangladeshi
families (Lewis, 1997; Sen, 2003), increase of poeduction and rice prices was the
main contributor to increased income. Historicatlye agriculture in the north-west
(includes Dinajpur) is dominated by rice cultivaticAlthough, in a changing rural
economy agricultural crop production was on divfaration since the recent past
(Bakht, 2000), rice production still dominates tdluence livelihoods of rice-fish

farmers (Ateng, 2006; CPD, 2006).

More than three quarters of rice-fish farmers paminbut that an increase of rice
production together with integrating fish in theeifields contributed the most to
improved household incomes. The contribution ofome from rice to the total
annual income (37%) was found highest among theniecsources and much higher
(p<0.05) than that of other sources. Rice-fielddoiaiivity was enhanced in three
ways; firstly an increase of small-scale irrigatfacilities allowed cultivating oboro
rice in dry season in more areas (Brabben et 804 Irrigation has a multiplier
effect on as it increases fertilizer efficiency,il stertility etc, which ultimately
increases rice production (Hasnip et al. 2001¢08dly; it encourages introduction
of high yielding rice varieties (HYV), which furtheincrease rice yield. The
cultivation of HYV boro rice together with improved irrigation and adaijotatof
modern cultivation practices yielded more rice thaim fedamonrice (BBS, 1999).
Finally, integration of fish with rice cultivatioto both irrigated and rain fed rice. The
integrated rice-fish system not only yielded fisanfi rice fields, but also increased
rice yield and reduces costs by enhancing rice-glosystem in many ways (Gupta
et al. 2002). The increase of productivity improvhd rice-fish farmers’ household

income.
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The increase of farm income impacted positivelgitersify income sources to both
non-farm and on-farm activities. Some of the fasrestablished small grocery shops
or tea shops in the villages or along th&ka roads or in the rural markets and
employed the family members or rent it out to ashewhile some others bought
vehicles that had rental value (Toufigue, 2001)om& of the better-off farmers
bought water pumps that could be rented and/or waler to other farmers for rice
field irrigation in boro season (Brabben et al. 2004). The on-farm income
diversification also included home-based smallesazttle or poultry rearing. These
types of diversification not only increased immeglimcome, but also improved the
asset base, without which the reliance of the rpoar could not be sustained. The

importance of an improved asset base has discussadlier chapters.

Fish contributed relatively little (17%) to totabisehold income. Fish production is
generally low in Dinajpur which is linked to watavailability. The northwest is the
driest part of the country and poor water retentiapacity and low fertility of soils

compared to other parts of the country (Islam, 2002

Although income from fish is low due to lower prativity, fish produced on the
farm was a significant source in household consignptin the northwest
approximately half of the fish consumed by farmimmuseholds was sourced from
their own farm. The annual per capita fish consuompfor all farming households
found 11.2 kg was higher than the 7.1 kg found b§it@s (2000) for northwest fish
farmers in 1997. Both worse-off and better-off farmsimilarly benefited regarding
fish consumption from on-farm sources as there measignificant difference in fish
consumption between two farmer categories. Thus itteeeased income and
consumption impacted positively in overall liveldw outcomes for the majority of
the rice-fish farmers in study villages. AIT/DOFO@) found that the majority of fish
farmers in the north-west culture fish mainly foonte consumption and they
consumed more than they sold. But this study faiatl about two thirds of the fish

now produced in the study villages were sold toke&arThis suggested the increase
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in fish production, which reduced the proportionfish consumption, but not the
amount and indicated a shift of farmers’ attitudel ananagements towards more

commercial aquaculture in recent years.

5.4.1.1.1 Livelihood impact on aquaculture labourers

In a changing agricultural farming systems with perdiversification, rice and
vegetable still dominate the farming systems indpar district (Hoque, 2000). Most
of the manual labour force in Dinajpur district wdound to be employed in rice and
vegetable cultivation as cultivation of both ricedavegetable farming are labour
intensive (Mahmud and Shively, 2004). While aquagel practices in Dinajpur were
found to be improving gradually including expansafrrice-fish farming (Barman et
al. 2002; Islam, 2002), farmers interest was infets with a change to more
commercial farming. This has opened the opportemitor labourers to be employed
part-time in aquaculture over the last 10 yearshad\gh the work opportunity in
aquaculture had increased in the recent past, & m@ yet significant in rural
livelihoods compared to rice and vegetable culibratOne fifth of the agricultural
labourers now found employment part-time in aquacel although the impact of
work opportunity was still limited (1.5 day/weekjowever, the real labour wage was
found to increase from Taka 53 to Taka 66 over ghevious 10 years. Rahman
(2003)found the daily wage rate for rice labounges Taka 48 in 2001. The increase
of labour wage should to be linked the overall @ase of labour demand in rural
areas in the region. Agricultural labour demandhia north-west part had increased
with diversification of agriculture (Mahmud and 8ély, 2004). Kanwar (2004)
found a strong relation between labour demand a®dproductivity and price. The
promotion of non-farm rural activities, which alised a good amount of rural labour
force, also had a positive relation with increafdéabour demand and wage rate in

rural areas (Deb, 2002).
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From the current trend it can be projected that é¢n@ployment opportunity in
aquaculture would be increased in future with therease of intensification pond

aquaculture and expansion rice-rice expansion.

5.4.1.2 Livelihood impact on fishers (fish harvesting teanin pond).

A declining natural fishes had led professionahdis in Dinajpur becoming more
vulnerable and pushing them to engage in diffeeamwhing activities. Aquaculture
production and marketing provided fishers with apoities to diversify income

activities to reduce vulnerability (Ahmed and Laxic2002). The majority of

professional fishers had shifted their main emplegitrfrom fishing in open waters to
harvesting ponds. While the northwest region isresbin natural open water
resources, expansion of irrigated rice cultivatiohow lying areas and naturbkels

and use of pesticide has led to sharp decline fralastocks (Barman, 2001; FAO,
2001c). In contrast, the gradual expansion of agju@e has provided them with an
opportunity to engage in harvesting fish from pardl rice-fish plots. The fishers
were found to harvest ponds about three days pek wesample villages. The work
opportunities have largely depended on the levehiginsification of aquaculture in
individual villages. The working days with pondg fishers was found to be much
higher in one of the four sample villages. This viesause this village was more
advanced in aquaculture practice with fingerlingseues, pond fish and rice-fish
farming. The increase of employment based on hangefish has contributed to
increasing real daily incomes remarkably to USDftr2zhe fishers from USD 0.7 10

years ago.

The fishers were also found to have diversified iii¢h retailing, particularly in the

rural markets. Dry season (January-March) wasehe period for fishers as most the
open water bodies have dried up and catching vglddnd harvesting ponds becomes
greatly reduced (Rashid, 2005). This period has loescribed as most vulnerable in

a year for the fishers and they became involvefisim retailing in the rural markets
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(Kleith et al. 2003). More than one thirds of tlghers were found to have been
involved in retailing fish. Finally, in some caskshers, when there was no option
available worked in ponds, rice-fish plots and othgricultural activities such as day
labour. In a livelihood study on Asubeelin Dinajpur Islam et al. (2006) found 11%
of the professional fishers were involved in agtioal wage labour during the lean
period. The current study found 19% of the fisharsample villages worked part-

time as agricultural labours.

Employment in pond harvesting is clearly criticat survival for fishers. However,
these opportunities together with other income gaimg activities, like retailing fish
contributed in improving livelihoods outcomes forjarity of fisher from sample

villages in Dinajpur over the last 10 years.
5.4.2 Role of women in integrated aquaculture and impact®n women

5.4.2.1 Women'’s involvement in aquaculture

Like other parts of the country rural women in Qma are restricted bypurdha

norms. The status of rural women is outlined inieachapters. Yet women from
rice-fish farming household were found to carry agtiaculture activities, of which
the majority of the women were involved in fish depreparation, feeding and
growing vegetables. These activities are commongfgomed by women in

Bangladesh, because of their inherent links witlicatiure (Talukder et al. 2001). In
a study Barman et al. (2002) found that mobilitymmem from small-scale fish
farming households in north-west region of Bangdeas mostly limited within

homestead areas and most of the women fed fishrerthered ponds and only a
small number of women were involved in pond prepamaand harvesting. The
women spend a higher proportion of their time ueditock and poultry rearing (Paul
and Shadullah, 1991). As the northwest region imidated by cereal crop and

vegetable production women probably have greatesl\viement in those activities

23¢€



(Oakley and Momsen, 2005; Haque, 2007) particularlyp and seed processing
(Rahman, 2000). However, along with above pondvitiets a small proportion

women in study villages were involved in repairpand and harvesting fish. This can
be attributed to individual household economic é¢ood and resource base (Kevane

and Wydick, 1999).

Women'’s level of involvement was also reflectedtleir overall expression of
workload. The majority of the women felt that theiverall workload was not
increased significantly through carrying out aqutaca activities as they spent less

than half an hour daily on aquaculture.

Quantitative assessment of some specific eveniftiofate outcomes and benefits for
women indicated that women’s decision making wasaaned to some extent. Half
of the women were found involved in decision makmgstly around the three

activities they performed (Zaman, 2000).

5.4.3 Freshwater farmed fish marketing in Dinajpur

The study focused on access of farmers to markatsting farmed fish marketing
process and margins, overall effect on aquacupuoeluction and finally impact on

stake holder’s livelihoods.

5.4.3.1 Freshwater farmed fish marketing chain and proces# Dinajpur

Markets for fish produced in the study areas indpar were very localised. The
farmed fish were channelled to local consumersutiindocal markets. This was due
to a high demand for fish compared to the localpgujn the area. CARE (2001)
found that farmed fish produced in the north-weaswormally consumed within a
radius of 40 kilometres from the point of catchd ajuite often the distances to retalil
markets did not exceed five or ten kilometres. €fae the marketing chain for local

farmed fish was shorter that it is commonly desmifFAO, 2001a; Muzaffar and



Helaluddin, 2001). Most of the fish only passedutyio two levels of intermediaries
between farmers and consumers. In rare cases sepdbree levels when fish has

been sold to harvesting team and harvesting teddritdo professional retailers.

As the demand for fish was not met by the localpbup good quantity of fish was
imported from other districts including marine fisliom Cox’s Bazar and
neighbouring countries in India and Myanmar (Islatmal. 2004b). CARE (2001)
found that the local produce contributed only 30Rthe fish purchased from markets
in the north-west districts and the rest being intgoh Dinajpur auction market was
found to be the central market for assembling asttibuting local and imported fish
to different rural and urban retail markets. Thetrithution of fish depends on the
demand of fish for different markets as majorityarfye and high value fish were sold
in town markets, while cheaper and small sizech fi®re channelled to rural retail
markets. Ahmed and Lorica (2002) suggested prastielty of demand for big fish is
higher in the urban areas than in the rural areaalf income groups, while the level
of household income was related to demand for aopsion for various fish species
groups (Huang and Bouis, 1996). In a recent standi/ést Bengal in India Barman et
al. (2004) observed a much higher demand for samalicheap fish in rural areas than
urban areas. They found that fish retailers incigdivomen food fish hawkers buy
small (100-200 g) and cheap fish (like small robatla, silvercarp, tilapia, small
shrimp etc.) from urban auction markets and setutal markets and door-to-door in

villages (Barman et al. 2004).

However, the recent growth of rural auction markeave affected the marketing
dynamism and stimulated decentralized fish margedind distribution patterns. The
fish markets, which included auction, retail maskand roadside markets, were found
to increase in number in the rural areas. The sfadpd that 8 new markets were
established within a 10 km radius from the samplages over the previous 10 years.
The case studies showed that growth of marketsdwesn by the combined effect of

increased demand of fish due to a growing populatiod increase supply of fish
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from aquaculture. The expansigraka roads also had a positive influence in the

growth of the markets (Bakht, 2000; ADB, 2001).

Most of the farmers from sample villages sold tlakieap and small fishes in closer
rural auction or retail markets. Fish farmers froglipara village sold 70% of their
sold fish to a closely located auction market. Befthe closer market had been
established they used to sell them to the towni@ueharket. Thus easy access to
markets both in terms of distance and relations witictioneers as well as time
required for marketing is critical. However, thécprof small and cheap fishes did not
differ significantly between rural and town auctiorarkets as the demand for those
fishes was higher in the rural markets due to Ioeoime level of rural people (Dey,
2000). Thompson et al. (2000) fund that fish constimn of non-pond rural people
declined by 30-40% during 1991 -1999 and their oam#ion also changed in favour
of low priced and smaller cultivated fish like stvcarp and Thai shorputi. The
growth of markets in rural areas was very imporfantensuring fish availability in
rural areas, particularly for poor non-pond housdhioMoreover, cheaper prices
could be maintained as the transaction costs vesréol short marketing chains. The
value addition activities of fish products betwdarm and consumers were minimal
as most fish were sold fresh to consumers due nswuoers’ preference and short-

chain transactions.

The study found that auction markets were not @nliransaction centre, but also
supported fish production and marketing in différemys. Auctioneers were not just
another set of intermediary in the chain, in betw#e producer and the consumer,
taking commission. Auctioneers generally much weeit than all other market

players, were also major investors in driving thpmy chain. The auctioneers also
provided credit to farmers to secure business vetums they operated with very
small margins, their income depended upon quawfitfish traded. The producers
were compelled to use his services and did notireglealing directly with market

retailers as auctioneers paid to farmers on thefeptheir product. The retailers took
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fish on credit from auctioneers, which ensures niorgers for producers and ensures
competition in bidding process (CARE, 2001). Theditrto retailers from auctioneers

also allows poor people, like retailers to enterlhsiness.

While auctioneers invested in the whole marketiggtems other stakeholders like
Kuli, cleaner, helpeKoilder provided important services for efficient operatan
return for their small regular earnings. These peamined the smallest share of
consumer’s price ranged between 0.17% — 0.32% lagid daily income from fish

marketing ranged between Taka 47 and 99.

Margin analysis is a useful tool to assess thecieficy of marketing systems,
specially when complemented with information on ke#éing costs and risks,
providing insights into the existing degree of naricompetition and marketing
strategies which could yield significant benefagptoducers. The study identified that
fish farmers gained more than two third of the coner price which was higher than
has been found by others eg. 56% (Alam, 2000). Istwly in Rangpur and
Thakurgaon district in the northwest Bangladesh EAR001) found that the farmers
share of retail price varied with different spec@®l ranged between 70% and 85%.
The higher share for farmers found in the study lwarattributed to short marketing
chain which reduces transaction cost, low valuatiaadactivities and farmers direct
marketing. Pingali et al. (2005) noted that evimesuggests increased transaction
costs results in less competitive markets for fasnaad deters entry of small farmers

into the market.

However, the share of the consumer’'s price variedsicerably among the
stakeholders. Marketing margins can be influengedebail demand and farm supply
as well as other factors like time lags in supphg alemand, market power, risk,
technical change, quality, and transaction cost®hldénant, 2001). Among the
intermediaries retailers received the highest siEB&6) of consumer’s price which

equals to Taka 7.5/kg. But as each retailer traatedll quantities of fish daily (22.5
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kg) they were only able to earn Taka 163 per dayasarage. The share of
consumer’s price for retailers found in the studgswittle higher than that was
reported (10%) by Muzaffar (2004). However, retailkave to cover most of the risk
for the highly perishable fish product as end sglbes well as they sold fish in fresh
form. The risks includes deterioration of fish dyabecause of longer selling time
due to less number of buyers, which consequendlythee retailers to sell lower price

(Chimatiro, 1998).

While the marketing intermediaries are commonlywad as unfair profit taker, the
study revealed that the overall shares of retaepior different level of stakeholders
could be consider as fair, on which they live othwvtheir families and also ensuring a

fair share for fish farmers.

5.4.3.2 Farmers marketing practice

Diversified options of selling fish provided theti@ers with the opportunities to fulfil
their primary requirements of marketing their feshfarmers were able to sell any fish
any time regardless to species and size. This bad due to the large gap between
demand and local supply (Parveen and Faisal, 200@®) .study found that two thirds
of the farmed product was sold to market. Individiamers was found to use
different selling options according to their regmrents. Ahmed et al. (1993) also
found that fish farmers in Gazipur used differerirkets for selling their fish. Selling
agricultural products like chicken, eggs and vegletan different markets is a
common practice (Islam, 2003). The study revedbad three factors had determined
the selection of the selling option and overalhfars marketing practice. Firstly, the
product quality and quantity. The farmers considedemand of fish for different
markets. About half of the fish produced in théagks were sold in auction markets
mainly due to the higher price than selling in tetaarkets. Farmers usually sold
bigger size (>750 g) and/or high value species likdian major carps as well as

higher quantity of fish in urban markets (ShaféQ)@). Secondly access to markets,
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particularly auction markets both in terms of conmication and relation with

auctioneers. Although improvement in road commuivoain the recent past has
reduced remoteness of the most villages (CPD, 208dpers tried to sell fish in the
markets more convenient to them. Ahmed et al. @ted) notes that trust and
informal relationships (networks) among farmers @&taders play an important role in
determining exchanges and being able to reduce enamkfficiencies. Most of the

farmers from study villages, particularly smalldsecéarmers sold their fish to rural
auction markets even at slightly lower prices thawn markets, considering the
distance, transport cost, time require for sellingown markets as well as good

relation with auctioneers.

However, the distance of markets from the villagarticularly auction markets did
not have much effect on selling fish to differenéirkets. The study found that the
bulk (76%) of the fish from Volanathpur was solddimajpur auction markets, which
was located 16 km from the village, while only 11d¥total produce in Sharderpara
was sold at an auction market which was only sdsranfrom the market. Perhaps
more importantly socio-cultural trends and tramttil practice determine where
households market their fish. Marketing of fishnfars from sample villages was not
entirely driven by the price (higher) and acceggmes, rather in some villages it was
depended more on the local socio-cultural enviramnaed traditional practice. The
considerable differences observed in farmers diretetiling fish in between sample
villages were due to difference in socio-culturalue for individual village. In

Sharderpara, most farmers were found to wholebele fish to professional retailers
at retail markets, while in Gongapur farmers pneferto retail their fish directly to

consumers.

Thus, although farmers marketing practice in Dinajpas been largely dependent
upon local social values, the interaction betwesamérs and markets had found on

increasing trend, which resulted in increasing &wass for farmers about their
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products and ultimately has enhanced aquaculturewi® of rural markets further

enhanced the access to market, particularly fotlssoale farmers.

5.4.3.3 Employment in fish marketing and impact on rural livelihoods

Fish marketing in Dinajpur was not only providingohanisms of product exchange,
but also it was playing an important role in prorgl employment for local people.
The study suggested that about 350 people, inajutlie retailers and auctioneers
have been employed in the four auction marketsiesiudhe employment generated
in fish marketing was very crucial, particularlyrfthe poorer people as Dinajpur
district is characterized by lower income levelmpared to other parts of the country
(Lewis et al. 1993; Lewis et al. 1996). The rukabour force in Bangladesh is
growing at about three percent annually (Omorel.e2@04). This increasing labour
force in developing countries may not be absorbextiyctively in on-farm work
given the limits to arable land and increases imicatjure only. Employment
opportunities in rural areas may have to rely oargjthening the ability of non-farm
agricultural activities to absorb the labour (Ometeal. 2004). Marketing activities,
particularly for perishable commodities, are usuall significant labour absorber
(Ahmed, 2002). The study found that the numberigif fnarkets including the road
side markets had increased gradually over the yddnis certainly generated new
employment opportunities mostly for poorer peofie tetailersKuli (labourers) and
cleaners. On average 19 people were found to emglay rural retail markets of
which the majority were retailers. A gradual inceaf number of people involved in
fish marketing in Dinajpur also provided evidendegeneration of livelihoods for

people over the years.

Access to employment for the poor is critical aytbften possess poor human capital
and social networks as well as capital for investim@eardon et al. 2001). The
composition of the people working with fish marketindicated that the poor people

had access to employment. From the income and dmsst of the marketing
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intermediaries it can be found that vast majorityhem (94%), with the exception of
auctioneers, were poor. Among those intermediagé=aners, dressersKuli
(labourers) and water suppliers as poorest ofdhiety and cleaners were lower caste
Hindu (Khatun, 2004). Furthermore, about half o& theople involved in fish
marketing were from a wide range of different emgpient background. This
suggests that the employment opportunities wera égrevarious section of the rural

society.

Diversification of livelihoods for poor people, paularly rural poor is a common
phenomenon in many developing countries includirenddadesh (Ellis, 2000a;
Barrett et al. 2001; Barrett et al. 2001b). Tmepkyment in fish marketing in
Dinajpur supported the stakeholders to diversigirthivelihoods for smoothing the
income in many ways. Through the income from fisarketing, they were able to
invest on on-farm income generation activities lgriculture, livestock, poultry and
fish culture as well as non-farm activities like almshop (Toufique and Turton,
2003). One thirds of the stakeholders mentionetidha of the important reasons of
working in fish marketing was that they had spareetto be involved in other works
since most auction and rural retail markets operhtdf a day (either in the morning
or in the afternoon). Previous experience alsodittem to be involved in other
income activities. Many of the stakeholders who hegberience working as a
labourer (11%) have found work outside of fish nedirkg. The retailers who had
background of fishing (5% of total stakeholders) open water or harvesting fish
from ponds often switch between retailing fishhie market and harvesting fish from
ponds in different seasons as suitable to themhr(fa et al. 2002) found the fishers
retailing fish in the off season and (Kleith et 2003)found professional fishers in
coastal Bangladesh were involved in both fishing fish retailing. Such switching of
retailing has also been found with them who hadedepce of retailing other
agricultural products, like vegetable (7% of toséhkeholders). The cleaners have

been found working at other places. The flexibiljpyovided in the marketing
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employment facilitated the stakeholders to smobtirtincome during vulnerable

period and thus gaining grater livelihood security.

Although gaining “more income than the last job”sathe main target for marketing
stakeholders joining in fish marketing, a wide margf other needs were also meet
through the employment. Finding employment oppatyuim marketing employees
closer to house aided them to stay with family (wised to migrate) and to be
involved in agricultural work and reduce their owransport costs were also
important. Living with the family is important ingBigladesh where social security is
inadequate (Kabeer, 2002). Therefore, the impacthef employment was much

greater to the employees than only income.

The income and other benefits gained from the eympémt in fish marketing had
significantly contributed in improving livelihoodutcomes for the majority (81%) of
stakeholders over the last five years in Dinajpine improvement was found both for
employees and auctioneers. Although the majoritptakeholders had 2-3 income
sources which is common to many developing cowntfiBarrett et al. 2001b; Sen,
2003) earning from fish marketing comprised thresrter of the total household
income. Earning from the employment assisted theminiprove their other
productive assets portfolio like land, cattle, \&tn. Improving the asset base of the
poor is crucial in Bangladesh where land holdingesy unequally distributed. Rural
poor households often lack the assets that sernmm@@rtant capacity variables for
participating in non-farm income activities (Ch2@04). In terms of unequal access to
more remunerative non-farm income access may céusieer concentration of
wealth, in the form of land. The resources accutadldy marketing stakeholders
also contributed in improving livelihoods out confes them. Improvements were
observed both in basic needs and social status.sbb@&l status was improved
through several ways; increase of social interastigncreased participation in social
events, visiting relatives and organizing marriégedaughter or sister. Improvement

in social status in turn enhanced social safety fogtstakeholders.
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CHAPTER 6 General discussion

6.1 Introduction

This Chapter elaborates the broader findings of deearch and compares the
findings across the study sites. This chapter a¢ésdews the broader hypothesis
“Aguaculture production and marketing have sigmifity enhanced rural livelihoods

in Bangladesh.” (Chapter 1) and finally offers sarnacluding remarks.

The links between poverty, economic growth and #oeial context including
institutions, like markets, communities and housghdas been established in the
rural development arena (Khan, 2001). Although piyvis a multi-faceted concept,
growth is the most important factor in sustaingbderty reduction (Thorpe et al.
2006). The relationship between productivity growdhd poverty reduction in
developing countries over the last three decadssasg (CSLS, 2003). Khan (2001)
suggested that extreme poverty can be alleviatatlldast two conditions are met: i)
economic growth occurs on a sustainable basis angconomic growth must be
neutral with respect to income distribution or reelincome inequality. Growth can
be obtained in two ways: i) urban based capitarigive industrial growth and ii)
rural based agricultural growth (Hossain, 2004&k Tirst category seems unlikely to
make significant contributions to rural developmanthe near future in Bangladesh
(Bakht, 2000). The evidence shows that the secgmel is most effective in poverty
reduction in developing countries, particularlycauntry like Bangladesh where two
thirds of the people live in rural areas, half oém are below the poverty line and
agriculture dominates the economy (Bakht, 2000;rKtZ®901; Ashley and Maxwell,
2001).

Growth of agricultural sectors, such as aquacultca® increase productivity in on-
farm and non-farm employment (Edwards, 1999a). fdom employment has

particular importance in Bangladesh as half of theal people are functionally
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landless and the country’s population is on the.ri@rowth of aquaculture can
enhance the rural economy as well as livelihooda irariety of ways. Weinberger
and Genova (2005) classified the effects of agrical growth in three ways: i) direct
effects: which occur through increases in farm meoand generate on-farm
employments, increase market transactions and adalad and generates non-farm
employment and make the product more availableotsumers, ii) indirect effects:
which occur through increases in the purchase oflg@and services as inputs from
other industries which enhance local business andces, and create employment
and iii) induced effects: which occur through iresed personal consumption
expenditure as income raises which boosts locahkss and services and generate

employment (Hodges et al. 2001; Hall and Skagg832

Despite the declining trend of overall agricultucaintribution to the national GDP,
aquaculture is growing rapidly in Bangladesh at%6-8uring 1991-2002 and ranks
second in the export earning (Ahmed, 2003; BBS 42@bF, 2005). Traditionally
aquaculture in Bangladesh is extensive or semnsgite. However, aquaculture is
moving towards more commercial operations from hsteed-based, subsistence
aquaculture, although there is variation of managenpractices and production
within and among the different regions of the couniHaylor and Bland, 2001;
Haylor and Bland, 2001; Gammage et al. 2005). #etyaof noble technologies have
been promoted along with more intensification ofantional pond fish farming.
Many of these appear to have increased yield andme of farming households
(CARE 2001; Chapman and Abedin 2002; DANIDA 20gspite this increase in
production, a clear understanding of the impactgroWth of aquaculture on broader
rural economy and livelihoods, and critical linkageith domestic and international
marking are important in policy and aquaculture elepment is lacking (FAO,
2005b). The current research aimed to explore thgacts of three aquaculture

production systems on rural livelihoods in thregioas in Bangladesh, with a focus



on rural poverty impacts. For wider understandirigy@lihood framework, which is

known as “Sustainable Rural Livelihood” was useéplore the impacts.
6.2 Impact in aguaculture at production level

In general, the overall findings from the threedgtusites has confirmed that
aquaculture, as a whole, had a significant impacthe rural livelihoods, although
there were variations between the study sites dt age between villages. The
production level covers the people and aspectscttiirenvolved in aquaculture
production. The impacts at production level areidd#id into three sub-section;

producers, non-producer stakeholders and womerviedtan aquaculture production.

6.2.1 Impact on farming households:

The livelihood impacts of aquaculture were sigrifit and diverse in farming
households. The diversity of impacts occurredinr foroader ways. First; production
technology. Different levels of stakeholders canfid that aquaculture for rural
farming households had shifted away from subsistgmoduction level towards more
intensive commercial operation i.e. more productiad more profit whilst satisfying
household consumption, over the last 10 years.r8kewther studies also found that
aquaculture has been intensified and commercialfe@eh subsistence production
over the years (Ahmed, 1992a; Ahmed, 1995; Gamneagd. 2005). Although a
similar trend of advancement was found for the éhpeoduction systems studied,
prawn farming in Jessore and pond fish farming ignMnsingh were found to be
operated relatively more commercially than in Dmaj Commercialization of pond
aquaculture in Mymensingh occurred with both fukpmmercial farms and
household based fish ponds. For example many falynmercial farms in
Mymensingh adopted monoculture of fast growing iexepecies like pangus and
tilapia with commercial feeding (ADB, 2005). Therhe based small-scale farms
intensified production with higher input use (Kayin2006) and commercial

management strategy like multiple stocking and éstimg of high value and fast
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growing carps. On the other hand, prawn is comlyleee commercial product
introduced within the last decades into farmingtesys in Jessore. However, there
was a wide variation of such commercialization asrthe regions (Gammage et al.
2005). The promotion of aquaculture production Veagely driven by the increased
demand and trade of fisheries products in both dtimend international markets
(Ahmed and Lorica, 2002; Delgado et al. 2003). Bedhfor fisheries products is
increasing with the growth of population, changiogd habits and rapid urbanization
(Ahmed et al. 2003; Dey et al. 2005b; Kent, 20@3) aquaculture growth is driven
by demand for products support to the poor farnremproving resource, input use,
human capita and social networks would help thembédter use the new
opportunities. Therefore, future development of aamlture should specially target
poor farmers to build capacity to produce demarelgbbduct and thus gain benefits

from aquaculture development.

Secondly; household income and consumption. Aquaeyl in general, had a

significant contribution to household income andhsumption. The average annual
income (UDS 1303) for aquaculture farmers was fotmnbe slightly higher than the

national average household income. This did ndiedimuch with other studies

(DANIDA, 2004; Thompson et al. 2005; Karim, 2008)oreover household income

levels did not vary among the three study sitesreMhan three quarters of farmers
perceived that household income had increasedtbedast five years mainly through

increased farm production and price of the produdterease of production” was

found as the main reason of increased income athesstudy sites. Yet when the
composition of different income sources in theltbtausehold income was compared,
the main cash crop, and proportion of that formaagiture, differed substantially

between study sites and production systems. Akethstudied technologies were
integrated aquaculture-agriculture production systei.e. prawn, fish and rice was
the main cash crop afherfarmers in Jessore, pond fish farmers in Mymersisugd

rice-fish farmers in Dinajpur respectively. Althdugndividual farming household had



several income sources, incomes from the main aaeps were found to be
significantly higher than other income sources. ldear, the increase of income from
prawn and fish occurred through two main ways;tlfirsmproved management
practices (e.g. increased input use) and greafsgrence in producing those crops
resulted in increasing production (Chapman and Ahe2D02; Williams, undated;
DANIDA, 2004). Increasing prices due to increasendnd were also significant
(Dey and Prein, 2006). On the other hand, ricedgiein Dinajpur had also
significantly increased mainly due to improved pte irrigation facilities (pumping
of shallow ground water) adoption of high yieldvarieties and modern management
practices for rice-fish farmers in Dinajpur whichgrsficantly contributed to
household income (Brabben et al. 2004). Bakht (R0@es although agricultural
crop production has been diversified in recent geace production still dominated
livelihoods of farmers. Moreover, introduction a$Hf further enhanced overall rice-
field productivity and increased income through feales (Barman and Little, 2006;

Haque, 2007).

Aquaculture also made a significant contributionhimusehold food consumption.
More that half of the fish and vegetables consurmgdarming households were
sourced from aquaculture production systems. FA@9Y] found a significant and

positive relation between aquaculture productioth ger capita fish consumption.

The effect of increased income was also observedverall food household food
consumption, particularly for worse-off farmerscimnge in expenditure on food was
made in response to changes in income (Regmi et28D1). Seale et al. (2003)
showed that when household incomes increased pgtb@nt, consumers in Tanzania
typically increased spending on food by 8 percémtthe Philippines it was 6.5
percent; and in the United States, 1 percent. Tbissumption impact of increased
income was found to be most intense in Jessorbas &alf of the worse-off farmers

increased the number of meals taken per day (frotm 2) during the vulnerable
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months. In general, increased income also impratbdr basic needs like housing,

health care and education.

Third; Income diversification into non-farm actieés. Increased farm income
impacted positively on diversification towards athecome sources through non-
farm activities such as small grocery shops or gkaps, tailoring, buying van,
building and renting out shops et. Improvemeninfifastructure, electrification and
roads resulted in increased human mobility and eedn transactions in rural areas
created such non-farm opportunities (Bakht, 200Qjex, 2002a; ADB, 2004b).
Toufique (2001) notes that rural people have adbpteir livelihoods to take
advantage of the new opportunities offered by imed infrastructure and
communication. Incomes from non-farm sources weuad to contribute 31% of the
household income. Karim (2006) observed that thefaom incomes were relatively
more important for worse-off households (33% déltdousehold income) than that

of better-off households (22%).

Finally; social interactions and mobility increas@the importance of social networks
in securing livelihoods is well established throutielihood studies (Sen, 2003). An
improvement in social networks of aquaculture fasneere observed in all three
study sites. This improvement was occurred in ciffé ways; increased labour
sharing and inputs among farmers, social interaaimong farmers and relatives, and
human mobility. While such sharing and exchangenpfits equipments is part of
rural culture (Gupta, 2003), guarding to preverdgftttat night in groups bygher
farmers was unigue to prawn farming communitiesweler, sharing was not
restricted to fish farmers. The multipurpose comrmsbharing of ponds is an age old
tradition, while Karim (2006) found that pond waigas used to irrigate vegetable
land of other farmers (non-pond farmers). All theowe social interactions are
important to enhance social safety nets and suchalssafety nets may be more
crucial in prawn farming in Jessore to protect aagative social implications, which

occurred in coastal shrimp farming.
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6.2.2 Impact of aquaculture on labourers

The assessment of impacts, particularly income amgloyment, of agricultural
production technology is not complete if only theducer household benefits are
evaluated (von Braun, 1995). The benefit goes bewe participating farms to
broader rural livelihoods. The study revealed #gptaculture production systems had
significant direct impact on casual labourers, oh¢he poorest groups in the rural
society. In general, intensification of aquaculfunich required more labour for
farm management, generated on-farm employmentdioourers. This is probably
because the requirement of labour could not offsefamily labour (von Braun,

1995).

The increase of overall demand of agricultural labshould be linked to broader
rural livelihoods dynamics as well as overall labdamand in the rural areas. Several
factors may have contributed to an increased labdemand. Firstly, growth
(intensive or extensive) of any agricultural sectehich absorbs significant amount
of on-farm labour force, it influences the ovetabbour structure (demand raise) and
level of employment in a community (Weinberger &®hova, 2005). Various farm
management studies show that intensification ofcaljure, for example the shift
from traditional varieties to new high yielding eicvarieties (HYV) technology,
increased overall labour demand in many commun(tiEssain, 1988). Barron and
Rello (2000) found that commercialization of tomat@duction in one province in
Mexico during 1990s absorbed significant manuablabp resulting in migration of

labourers from other provinces and increased latlearand in others provinces.

Secondly, diversification of rural livelihoods tomfarm activities may have an effect
on overall labour demand in agriculture. The geti@naof non-farm activities has
been quite sharp over the last decade in Banglgttessain, 2004b), which absorbed
a good amount of the rural labour force, and cdectafon-farm labour demand
(Rahman, 2004). Finally, increased educational dppdies led many adult family

members migrated to urban areas either for higtecaion or income employment
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(Hamid and Shepherd, 2005), which may reduce fatathpur and increase demand

for hire labour in rural areas.

The growth of aquaculture in study villages hadleaicand significant impact on
increasing labour demand and the employment oppitiga for labourers as about
half of the agricultural labourers were found todmployed full-time or part-time in
aquaculture. Overall, the work opportunities imnuaculture for the three sites had
increased from 1 day to more than 4 days per weak firrther evident. On-farm
employment opportunities in aquaculture, when caegbacross the study sites, was
found to be positively co-related with the level iotensification as much more
opportunity was found in prawn farming gmersin Jessore and pond aquaculture in
Mymensingh than that of Dinajpur. Employment insége and Mymensingh had
increased from 3 to 6 days/week over last 10 yearibourers, while in Dinajpur it

was now about 1.5 days/week.

The study identified four main direct outcomesrafrease of labour demand through
integrated aquaculture and employment. Firstly, khieour wage had increased
significantly (from USD 0.71 to USD 1.26) over tlast 10 years leading to increased
household income for labourers. In general, itxpeeted that increased wage rates
effected from increased labour demand and employrfrem aquaculture would
spread the benefits across a broad spectrum aftithkeconomy (von Braun, 1995).
Secondly, the study found that employments asstiatith aquaculture reduced
seasonal income vulnerability. Bangladesh has akedarseasonal pattern of
agricultural production that results in large diffieces in the levels of income,
consumption and the demand for labour across sed&it and Khandaker, 2002).
This seasonality of labour demand is typically &dkwith rice cultivation (Pitt, 1999).
However, employment in aguaculture, which has fediht seasonality in terms of
labour demand helped income smoothing, thus reduéimd vulnerability and

incidence of seasonal migration for labourers.
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Thirdly, fish and other vegetables given by thenfars as incentives made an
important contribution to household consumptione T@mount of fish for example
comprised about one fifth of the household consiomptSuch incentives were
particularly important in the dry season when the&ege no opportunity for catching
wild fish from open waters (Islam, 2007). Finalggcial networks were enhanced
with the increase of demand for labourers and irecofs a social custom, the
incentives given by the farmers to labourers, akslped to maintain good relations to
ensure labour availability during the peak sea8uth interactions increases social
safety nets, which are critical for reducing vubdality of the rural poor (Alam,
2003). The multiple positive impacts of promotiomuaculture in terms of
employment, income, and improvement in social statitimately improved the

overall livelihood of more than three quarters gfiaculture labourers.

6.2.3 Impact on professional fishers

Fishers are another professional group directlplved in aquaculture for harvesting
fish and prawn. Although there are a few Muslishérs, professional fishers are
mostly low-caste Hindu and are considered one ef disadvantaged and poorest
sections of the society with very poor living caimhs (Rashid 2005). In general,
several factors such as declining natural fishkstpaccess to fishing, increase of
number of fishers, lack of financial and equipmsupport, has further deteriorated
their livelihoods in recent years (Rahman et @02 Rashid, 2005). In this context
the study evolved that promotion of freshwater agltare significantly impacted the
livelihoods of those professional fishers. The istpaexclusively occurred through
the diversification of livelihoods in many ways, i included full-time employment
in marketing networks, full-time or part-time hastieg in ponds, fish retailing and
working around ponds as wage labourer. Individighldrs adopted one or more of the
above strategies. In a study of the four fisher mamities in Kishorgonj, Rashid
(2005) found that only 54% of the professional dishwere full-time, 44% combined

fishing with other income activities like fish triad, farming, business or had
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changed their main source of livelihood to othelivities completely. The current
study observed that a complete shift of livelihdodus was much higher in Jessore,
than in Mymensingh and, especially, Dinajpur. In rvgnsingh and Dinajpur,
relatively small numbers of fishers have changeafgssion to small shop keepers,
van pulling, other jobs (transport, town shops) étca study (Islam et al. 2006)
found that income diversification of fishers wasretated with human and financial
capital. Hence, poor fishers in particular suffeliedattempts to diversify their
incomes into higher income non-fishing activitiagedo their low level of education

and other skills and tended to remain only in fighprofession (Islam et al 2006).

Most of the fishers from the communities studiedamee involved in harvesting in
ponds. Opportunities for harvesting ponds varietiveen study sites as well as
between villages and was related to the level aénsification of aquaculture
management, especially harvesting frequency. Mdnthe fishers in Jessore and
Mymensingh were involved almost full- time (5-6 dayeek) in harvestinghersand
ponds, much more frequently than fishers in Dingjpiost commonly, and in all
three study sites, fishers were found to switchrtheome activities to harvesting
open access waters and retailing fish, as a wappe with the seasonal variation of

aquaculture opportunities.

The livelihood diversification that employment imuaculture afforded tended to
impact positively on the daily income of fishersailp income had increased from
under USD 1 to USD 1.6 during the last 10 yeasasimilar pattern was observed
among the different sites. Fisheries policy in depmg countries has tended to view
fishing as a full-time occupation taking place witla single, well-defined, economic
sector. Involvement in aquaculture promoted by mgayernment and NGO was
identified as an approach to improving the liviigtgs of professional fishers . This
includes community based management approacheabic pvater bodies such as
haorsandbeels(Sulatana and Thompson 2000; Islam et al 2006)veder, Allison

and Ellis (2001) argue, the view of defining fishias a full-time profession may lead
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to inappropriate policy development. In the praadticontext of declining natural
stocks and conflict over access to natural wateisan be suggested that several
livelihood aspects other than only fishing effiggn in general and livelihoods
diversification in particular, should be consideiadpolicy development in order to
alleviate poverty and make natural resource managesustainable. While Rashid
(2005) reported a deterioration in the living ssatii fishers in Keshorgonj, the study
found that livelihood diversification, particularipto aquaculture, was critical for

fishers to meet and improve their basic needs.
6.3 Role of women in aquaculture and impact on them

Traditionally, in the rural households in Bangldgesomen are primarily full-time
housewives. Participation of women in differentiaties is strongly affected by
socio-cultural and, especiallgpurdhanorms. However, many of agricultural activities
are performed by women; especially poor women. Po@ women from landless
households always undertake odd jobs (like croggmsing) preferably inside the
house or within the homestead. However, in a chngbcio-cultural context and
increasing support for women'’s participation in elepment (Hamid and Alauddin,
1998) in Bangladesh the study found a greater oble&gomen from fish farming
households. While women’s patrticipation in fisheraetivities is well established in
many developing countries (Sharma, 2003), womethenstudy villages were found
carry out limited pond related activities accepgahlithin the study communities.
Many NGO initiatives have also promoted the invahemt of women in aquaculture
such as establishing group-based leasing of pdBlslly and Costa, Undated) and
community based fisheries management (Sultana e2@01). Rural women in India
play a central role in gathering, processing amwdirgg, utilization and management
and marketing of many other natural products; f@neple they contribute the major
proportion of the work involved in exploitation &rest products (fruits and wood)

(Uma Rani, 1999).
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The activities performed by women from farming hehulds in the study villages
included the preparation of fish feed, feeding f@sfd prawns, growing vegetables,
harvesting ponds, construction and maintenance afdigher dikes. Women’s
involvement in first three activities were commuamactice and did not differ among
the villages and study sites. This can be linkedwtmmen’s traditional role in
agriculture within the homestead, which includesgetable cultivation, grain
processing, feeding chicken and cattle, storingdsestc (Todd, 1998). However,
distinct differences were observed in the numbewofmen performing fish harvest
and dike construction. Broadly, the proportion obmen carried out these two
activities showed a similar pattern between prammmfng households in Jessore and
intensive pond fish farming in Mymensingh, whichsmauch higher than that of
Dinajpur. This difference can be attributed to mimtensified production systems in
Jessore and Mymensingh. Intensification of agnialt production system requires
more labour and quite often women substitute tiheua requirement who can not
afford for hire labour. While Von Burn (1995) notedmmercialization of agriculture
can affect the structure and the level of familgdar as well as the distribution of
labour by gender (von Braun, 1995). Ahmed (20049 aloted that the introduction of

prawn farming in Bagherhat increased womens’ ineoient in farming.

Upadhyay (2005) noted that although in most sasetivomen bear the burden of
housework and childcare, the feminization of adtice and the emergent role of
women in natural resource management have increhsathily workload outside the
home for rural women. While greater involvementaguaculture, in addition of
routine household duties, increased overall wokkldhe vast majority of women in
the study villages were happy carrying out aquacelactivities. This was mainly due
to the welfare benefits brought to the househdidsugh their effort. Three features
can be noted of women’s perception of their involeat and household benefits.
Firstly that increased household income and fighsamption was the main benefit.

While women’s greater involvement in agriculturengeally saves money on hired



labour, there is available evidence that their im@ment in income generation
activities increased household income and food wopsion (Alam, 1997a; Islam,
2005). Empirical evidence confirms that women tgkimedit from NGOs for small-
scale livestock, poultry or plant nurseries incesasincomes and household
consumption. Involvement of women in agriculturecahas significant impact on
household nutrition as traditionally rural womee aplely in charge food preparation
and distribution. Second; while women’s involvemeént aquaculture for some
families was a ‘choice’, women from the poorer hehads defined their role in
aquaculture as a strategy for ‘survival’, throughe tincreased income and
consumption that resulted. Finally; some women gigedl that they were “helping
their husband” i.e. their husbands were fully rexgilole for income earning activities
and they were just assistants. This suggest anrvaldation by women of their own
efforts and contribution to household and developnie a broader sense (Sharma,
2003), a result of womens’ involvement in incomengpating activities being
controlled by men (Siddique, 1998). Building awass of their own rights for such
women needs to be incorporated in future policy agdaculture development, if

women are to be empowered through aquaculture.

Although women as household members benefited fieoneased incomes and
consumption for their contribution in aquacultutiee real benefit is gained in their
empowerment (Quinsumbing and Meinzen, 2001). Thdysfindings confirm that

women’s involvement in aquaculture enhanced thele rin household decision
making, particularly the aquaculture activitiesr the majority of the women. A

similar pattern and level (proportion) of womenis/alvement in decision making
were observed between Jessore and Mymensingh, wiaistslightly higher than that
of Dinajpur. This difference can be attributed teajer involvement of women in
those two districts. Increased participation of veonmn household decision making
through aquaculture was also observed by ZamarDj28arman (2001) and Sultana

et al (2001). Women’s involvement in small-scaletrepreneurship in poultry,
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livestock and other enterprises through NGOs itiveés were found to increase their
decision making involvement and capacity (Paul &adullah, 1991; Koopman,

1996).

While the majority of the women were involved incigon making on farming
activities, their participation in household fingdadecision making was found to be
only medium/ moderate, although apparently enhaticexigh their involvement in
aquaculture. Half of the women could able to detide to spend small amounts of
money independently or were involved in decisiomegarding expenditure on
childrens’ education. Greater financial empowermermts also reported for the
women established small-scale entrepreneurshipointry and livestock through

NGOs credits (Paul and Saadullah, 1991; Bahar, ;2D6tberg, 2003).

Shelly (2005) suggested that even though womewslvement in aquaculture has
increased, their full potential has yet to be esguoin order to improve their status.
However, women’s empowerment is not only relatedp#oticipation of income
generating activities, but also involves wider sewiltural and religious aspects of
the rural communities (Kabeer, 2001). Thereforauritaquaculture development
initiatives involving women should incorporate tm®cio-cultural and religious
aspects as part of the strategy to empower womalimgin et al. (2003) suggested
that women’s empowerment can be enhanced in magg ik increasing skill and
knowledge, improved understanding of “money matteflsousehold income-
expenditure), working in groups (NGOs groups) &imce lack of awareness was
found to be an important barrier in the study, amass building should be

incorporated in programmes.
6.4 Marketing of aquaculture and impact on production and livelihoods

An inefficient food marketing system is among thaimcauses of hunger. Good food

system performance is also very important to meetabjectives of participants in



the ‘food system’ such as remunerative producetegriand accessible retail food

prices for the poor, each of which may reduce fiosécurity (Rubey, 1995).

The study looked at the existing situation and deefgshort term) following four
aspects of fish and prawn marketing in three ssihg; i) farmers practice and access
to marketing, ii) marketing systems and share ofefies and iii) employment in the

marketing and impact on livelihood outcomes.

6.4.1 Farmers marketing practice and access to market

Farm gate selling is a traditional practice fomfars. Farmers used to sell their own
products either taikari or the harvesting team (fishers) at the pond(sizB, 2005).
Selling at the farm gate to middleman is also wigehcticed by small-scale farmers
in many parts of the world, who have poor bargajmower compared to organised
middlemen resulting in reduced income (Ahmed andcap 2002). However, the
study revealed that with greater commercialisatibaquaculture, farmers marketing
practices tended to change and fish farmers waradfancreasingly directly linked
with the market. Farmers’ marketing was diversettasy availed themselves of
multiple options available for selling their fiskhe common options were selling to
urban/local town auction markets, selling to lon@rkets (wholesale), retailing by
themselves at local markets or, sellingikari at farm gate. Individual farmers used
different options at different time suitable to theSuch farmers’ practice of selling
using different markets outlets is also practiced rharketing of other agricultural
products like, rice, vegetable, chicken etc. (CAREQL; Islam, 2003). For example
farmers in the northwest region sell their vegetabih different ways such as to
neighbours nikari, retail at local markets, or whole sale at townrkats (CARE,
2001). Islam (2001) noted most farmers sell baakyscavenging chickens to
middlemen at the farm gate and a few farmers atdd them at local or town

markets.
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Different types of market (e.g. auction, retail amédside markets) and marketing
channels supported the fish farmers to meet tindiali requirements of selling all
their fish. The large gap in domestic demand amblsufacilitated the farmers to sell
virtually any amount of fish at any time (Alam, 200 Yet selection of markets
largely depended upon the quantity, size and spaifidish. Farmers tended to sell
large fishes in larger quantities at town auctioarkets, while small fish in small
guantities were sold at rural retail markets. Aikimpattern was also observed for

farmers’ vegetable marketing in Dinajpur, Banglddé3ARE, 2001).

However, although farmers’ direct participationnrarketing has increased over the
years, wide variations also existed between vidagegarding farmers marketing
practices. This variation was greatest in villagéth less intensive commercially

orientated aquaculture, where farmers marketingamneed largely driven by local

traditional practices. Commonly farmers from thedkages sold more fish taikari

at the farm gate and in local markets. In gene@enfish was sold directly in auction

markets in Mymensingh (70%) district than in Dinajj$55%).

Increased links between farmers and the marketggking directly to markets) was
mainly influenced by three factors. Firstly, thgemives of aquaculture for farmers,
including small-scale farmers, was shifted towardemmercialization and
maximization of profit, which led the farmers tdlgeeir fish directly to markets to
ensure higher income. Secondly; even in the regeasttselling fish at the farm gate or
in the market was considered as dishonourablediety, leading them to sell at the
farm gate tonikaris. Social attitudes regarding fish selling have belkanging over
the years. Finally, convenience (mostly road aaddport) was another factor which
influenced farmers marketing (ADB, 2005). Increaise human mobility and
communication aided the farmers to be increasiagiiare of demand and price of
fish for different markets as well as the abilityaccess different markets (CPD-BEI,

2001). In contrast, Sarker et al (2006) argues $madll-scale farmers still lacked
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improved market access due poor market facilitipgrticularly bad road

communications.

As the farmers were increasingly market orientedirtiproduction and product
strategy, particularly in commercially operated aclture villages, was considerably
influenced by market demand and price of fish. Feaenfor example, aimed to

produce carp of about 1 kg size as the demangaee of this size fish was high.

In the case of prawn farming, farmers were als@sttpd by the varied opportunities
for marketing close at hand and the various sesvibhat have emerged to facilitate
this. Establishment of depos along trekaroads (bitumen road) through the villages
enhanced physical access but competitions betwdepmosenhanced relations with
depo owners making the selling prawn easy for farméys. increasing trend in
international demand allowed farmers to sell angndity and grade of prawn at any
time; this was particularly important for poor hebslds that could sell very small

guantities (0.5-1.0 kg) regularly.

The main weakness of the exiting marketing system lack of information services.
No mechanism was found to provide information torfars. Information on current
demand and price as well as seasonal fluctuati@iould improve farmers decision
making regarding marketing strategy and marketketsuvas lacking. As most fish is
sold through auction markets, fluctuations in dailypply had significant effects on
daily price. Over supply of fish on a certain dagagly reduces fish price due to low
purchasing power and lower income elasticity of dechin rural areas (Ahmed et al.
1995). Ahmed (2002) noted if farmers depend onlyhanlocal village markets to sell
their fish products, without knowing demand fohfthere will be a tendency for over
fish supply in the rural markets. Farmers from gtuitlages had bitter experience of
distress selling of fish at very low prices. Likewj fish farmers in other study sites
gher farmers were lacking information and awarenessmteinational demand, price

and product information.
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Although the prime aim of prawn farming was to eese farm income, easy access
to markets and the good service from depos wa®btie most important reasons for
the farmers to be involved in prawn farming whichinoately resulted in rapid
expansion of the technology without any externahstation. Availability and access
to marketing information would further enhance faral product and production

strategy and thus obtain better outcomes fobwers

6.4.2  Fish and prawn marketing systems

Fish marketing is providing the mechanism for exg®a of fish products,

coordination of buyers and sellers and the allocatof resources in the rural
economy. Although fish marketing in Bangladesh basn commonly described as
inherently complex due to diverse distribution ahels, interactions of various levels
of intermediaries and contracts among them (FAOQ1a0 CARE, 2001), fish

marketing plays an important role in distributinghf products to consumers in both
rural and urban areas through its distribution cleésn Market mechanisms that foster
delivery of regular food supplies at lower and metable prices help create food
security and reduce hunger (DFID, 2002a). The siddgtified several strengths and

weaknesses of domestic fish marketing and expartetiag of prawn.

The study found that the marketing systems, opmmrstiservices and facilities for
both fish and prawn had been mostly developed byptfivate sector. The lack of
government control interventions (ICLARM, 2001)hish probably allowed such
opportunities and increased competition, resultmgapid growth of the markets and
the industry, particularly export marketing (Pirigahd Rosegrant, 1995; Akiyama et
al. 2003). Evidence from Africa (Benin, Madagasead Malawi) suggests that
abolishing or scaling down of state-controlled agitural marketing boards, has
boosted domestic trade in agricultural productsugh participation of many small
operators (Dorward and Poulton, 2001; Fafchamps Mimden, 2002). However,

government support in policy as well as developgilic facilities is important to
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maintain and improve marketing, particularly expoirketing. The incremental and
intermittent private investments depend on whetthere is an enabling policy
environment, which preserves private incentivesineest (Tiffen, 2003). The

government, in Bangladesh provided support in tienfof roads and infrastructure,
in general and subsidies and reduced tariff in exp@rketing with quality control

laboratory and certification for prawn export mankg (Bakht, 2000; Khatun, 2004;
Bayes et al. 2005). Effective policy support notydavours business growth, but is
also important for farmers as when policy and miarkeork for farmers it attracts

farmers’ investment and boosts agriculture (Tiff2003).

Growth of markets in both rural and urban areasigenl diverse marketing options
to farmers and better access to markets. A graduaith of fish markets in

Mymensingh and Dinajpur, and depos in Jessore \wasreed over the previous 10
years. The growth of markets was driven by incréate@mand for fisheries products
for the fast growing population (Dey, 2000) and @exmf prawn, and increased and
regular supply of fish from aquaculture, and depaient of infrastructures and roads
(CPD, 2001). The growth of markets and road alsdit@ed better linkages between

farmers and markets.

The marketing chains for aquaculture products, lomtimestic and export, described
in the study were shorter than generally descri{gdtban and Ahmed, 2003). Short

marketing chains reduce transaction costs and time.

The study found that the major proportion of fishquced by the farmers were sold
to markets, mostly through auction markets, whihumlike the marketing of most
other agricultural products eg. vegetables, riceultpy etc.. Although other

agricultural products may be sold as wholesal@atespoint in marketing chain they
tend to be sold by negotiation rather than by anctCARE, 2001, Islam, 2003). The
auction process in fish marketing provides open patition among several buyers

and sellers, which ultimately benefits both proda@nd consumers with a fair price
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(Kaplan, 2000; Trondsen, 2004). In general, thaian@rocess and operations in fish
marketing were found to be similar for Mymensingid &inajpur. However, there

was no auction process in prawn marketing.

Marketing margins are an important performance mreggepresenting the value of
the marketing service (transport, storage, prongssind others) that are performed
on a commodity, including profits as a return teeistment, management, and risk
(Abdula, 2005). Hence, the analysis of marketinggima provided useful insights as
to how marketing costs are incurred and whethey tire reasonable or not. The
marketing margins found for the different level infermediaries was similar for
Mymensingh and Dinajpur, and can be considered emsonable. Four main
conclusions can be drawn; i) fish farmers gainegr@pgmately two thirds of the
consumers price in both Mymensingh (65%) and Dma{p9%), which was slightly
higher than reported by other studies (e.g. 56%@mnAl 2001). ii) despite their
important services, a small amount of consumeiteq5%) was shared by the a total
of five other stakeholders(li, cleaner, helper, water supplier atdilder), who are
considered as the poorest in the society. Thisesbrconsumers price for each
category of intermediaries was again similar inhbbtymensingh and Dinajpur iii)
although retailers received highest proportion (akt3%) of the consumer’s price
among the intermediaries, the small volumes trdmesiich individual retailers meant
modest returns (USD 2.5/day) iv) auctioneers, thé @rimary investors in the
marketing chain, received about 4-7% of the consanpeice, in return of their
important role of organize the auction, providimgdit to retailers and fish farmers on
trust, without mortgage or even without proper t@ntdocumentation (CARE, 2001).
Despite less than one fourths share of the conslpece, marketing intermediaries
provided important services and investment at aifsagnt level of risks. Due to
consumers preference most (70%) fish are consuméts fresh form and as fresh
fish is highly perishable marketing transactiondisti need to be efficient (Rahman,

1997).
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The auction markets, where all level of stakehadgther for trade, were not only a
place for exchange of fish products, but also agmgortant centre for exchanging
knowledge and information of technologies and peast production inputs, demand
and price. Development of auction markets as amarosgd centre for information

could be a effective strategy for aquaculture dgwalent.

Despite several above positive features of fish gmdwn marketing, some
weaknesses are notable and require improvementfuidher efficiency gains.
Marketing information is required for all level sfakeholders in efficient functioning
of markets and regulating the competitive marketimgcess. There is no formal
information system found in the value chain forhoptawn and fish marketing from
where stakeholders can access information. Conalg@enumber of problems were
encountered, particularly by small-scale farmetsg tb lack of demand, supply and
price information. For example the study found theawn farmers were cheated
sometimes by intermediaries due to a lack of kndgde and information of
fluctuations in the international price of prawBsrker et al. (2006) found a negative
relationship between availability of market infortioa sources and barriers faced by

fish farmers in developing entrepreneurship.

Developing smooth information systems as well akingathe marketing information
available to farmers would greatly enhance farmengowerment in bargaining for
their product (FAO-DFID, 2002). Up-to-date infortiwen on demand and consumers
preference would also help farmers to continueesgvof product and production
strategy. Therefore, marketing information needb#& delivered in understandable

way for farmers and other stakeholders (KuhimarthBirodersen, 2001).

Lack of information also can lead to an unequatrithigtion of products resulting in
oversupply or under supply to different markets aggions (FFTC, 1994). Distress
selling of fish and prawns by farmers was evid@ttannel intermediaries in fish and

prawn were found to collect marketing informatiomri each other, which was

26¢€



sometimes biased by individual interest. More mtnkeinformation would also

reduce transaction cost (Hobbs, 1997).

The market infrastructure was found to be very poall cases both fish and prawn
and is another aspect that could be addressedptowa fish marketing. The facilities
in fish markets in regard to space, shade, drainsaeitation and water supply are
extremely poor and unhygienic (Ahmed et al. 2008)e situation is particularly
unsatisfactory in the rainy season. While the imp@ road communication has
increased farmers’ access to markets, farmers inote areas experience less
competitive price for their products as access éttelb urban markets is more
problematic (Sarker et al. 2006). Sarker et al0O@O0found poor market facilities

including roads are a barrier for remote farmers.

Prawn quality control is an increasingly import&gt#ue in the sector both nationally
and internationally (Rahman, 2001; Dey et al. 20KRBatun, 2004). Although a
number of initiatives were taken to meet SPS stahdhe study found that the post
harvest handling and storage is still inadequate. aAresult Bangladeshi shrimp
exporters continued to suffer from real problemsegative reputation for quality
leading to a low coverage in world markets (Bayeale 2005). The stakeholders,
including farmers require more knowledge and skifjarding prawn quality control

if premium prices for prawn are to be ensured.

6.4.3 Employment in the marketing chain and livelihood inpacts

Agricultural growth creates synergies for diverstion of the rural economy and
development of the rural non-farm sector with geegtoverty-reduction impact.
Aquaculture growth and employment in fish marketingevident. Fish and prawn
marketing providing important livelihoods in ruralreas. Rural employment in
Bangladesh is in the process of structural change ven-farm employment playing
a significant role as agriculture alone is not bficient to provide livelihoods in the

rural areas in a situation of declining per cagaad holding (Rahman, 2004).
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Jayaratna (2004) reported that about half of thesébold income for poor rural

families from developing countries derives from fiarm employment.

The study revealed that, the non-farm employmeptseted in the marketing of
aquaculture was significant in the rural economyd/an rural livelihoods in
Bangladesh. At least four reasons can be identifigtie study. Firstly, employment
contributed to reducing under and unemploymentunalrareas. In Bangladesh, the
labour force grew at a much higher rate than theufaion and demand for labour.
During 1961-1991, the total population increasexinfr50.8 million to 111.5 million,
an increase of 120 percent, while the labour fav from 16.9 million to 51.2
million — an increase of 203 percent (ADB, 2001pwéver, there was not much
difference in employment opportunities in fish metikg between Mymensingh and
Dinajpur. On average about 100 people were workimgeach auction market
(including retailers who buy fish from the auctiomarket) and about 20 people
(retailers and cleaners) in rural formal marketa. &erage there were eight people
employed at depos in prawn marketing. The rapidwtiroof informal roadside
markets was also significant. In the Bangladeshintexd the employment

opportunities in fish and prawn marketing is cHtito rural livelihoods.

Secondly, rural poor people had access to thenfistketing employment. The study
found that more than three fourths of the peopleolired in fish and prawn
marketing, except auctioneers and depo owners p@oe, while the cleaners, who
tended to be lower caste Hindu people and labowvers the poorest in the society.
Khatun (2004) noted a similar finding. In genemgn-farm employment in big
industries, businesses and services are mostlydbaseity centres and access to
employment opportunities are more restricted foalrpeople, particularly unskilled
labourers (Hossain, 2004a). Whereas most of thelogimgnt in marketing was
manual based. There were no major entry barrigherefor business (eg, retailing
fish) or as employees (eg, no registration), exobpdining a selling spot at markets.

The growth of markets counteracted this last pakobnstraint to some extent. The
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study found that many of the stakeholders workedt-thrme or seasonally,

professional fishers retailing fish during theiameperiod in fishing in open waters.
Other fish retailers were involved in retailing e¢gble part-time, which was an
important strategy for smoothing incomes. It hasrbeoncluded that entry barriers to
non-agricultural employment for the poor that gcdcumany countries tends to slow
the rate of productivity and economy (NRI, 2003; tBher, 2006). The stakeholders
involved in fish marketing were from different backunds, indicating that the
opportunities were not restricted to certain groopslasses. Buttner (2006) noted
two types of entry barriers; first, there existpublic sector which is subject to
regulations which protect this part of the econoagainst entry competition and
second, the regulation for market entry is costly only in terms of entry fees, but
also time-consuming for administrative procedurestart a new business (Djankov
et al. 2002; Bu'ttner, 2006). Finally, peoplenfreducationally deprived sections of

any community would find these barriers more protaéc.

The significance of the employment in the marketaigin was that it brought
individual household welfare including economic &fts. The welfare comes
through mainly income from the marketing employmeshich constituted up to
about three quarters of total household. With tienging rural economy the share of
non-farm income for the rural households is indreasOver the 1987-2000 period
household incomes grew at 3.8 percent per yeatinbame from non-farm activities
increased at 6.8 percent per year compared to hdlypercent per year growth in
agricultural incomes (Hossain, 2003). A similar elstion was made across the

three study sites.

Along with income generation, non-income dimensiamsre also important in
livelihood welfare. Two aspects can be highlightidtly, having the opportunity to
work closer to home is an advantageous for manghefstakeholders, who used to
work and stay away from home, were able to stay wheir family. Secondly, as

markets tend to operate either in morning or i dfternoon, those involved had
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spare time to be involved in other productive at&s like agriculture, livestock
rearing, fish culture etc as well as some socitiVidies. However, when the overall
reasons of working with fish and prawn marketing aompared, it shows a similar

pattern across the three study sites.

These contributions of income and non-income aiteib improved the livelihoods of
the vast majority of stakeholders (85%). In additio improved basic needs, the
employment helped to improve the asset base oélktadlers, through investment in
agriculture (including buying land) poultry, livesk. Improvement in social status,
interactions and networks were also establisheougir fish marketing and highly
positive for enhancing social safely nets, partidylamong poor stakeholders. Smith
(2000) observed discrimination against the pooresto suffer a lack of (useful)
social networks and are, therefore, unable to abget on informal opportunities and
remain excluded from formal support systems. Fafgig|a and Minten (1998)
demonstrated that social networking raised totalssand gross margins for traders. A
similar pattern in improvement of livelihood outcemwas observed across the study
sites. While in general the findings of the studynfirms that the employment
generated in the fish and prawn marketing was fsogmt in securing greater
livelihoods and improved welfare, livelihoods ofs® stakeholders’ were also found
to remain vulnerable and even deteriorate mainlg dwo ill health and dowry
requirements related to marriage. Improvement ilipiand NGO support in health,
education, infrastructure and social awareness sisergial for sustaining and

enhancing the employment and welfare of the stdkehs

In Bangladesh about one million people are entdtiegabour market every year and
half of them are located in rural areas (Walli@003; ADB, 2001). Given the
characteristics of the rural labour market andstinecture of farm holdings dominated
by small and marginal farmers, it is necessaryni@rove the prospects of rural
households for increasing both farm and non-farconmes. While productivity-

enhancing investments in agriculture is criticalréiising farm incomes, increasing
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non-agricultural income for the land-poor housebaldn release important internal
dynamics of raising their household income andeasing agricultural productivity.

The access to non-farm income not only raises hmlideéncome but also increases
the household’s capacity to invest in agricultdteis likely that farm households

having non-agricultural sources of income will isenore resources in agriculture. It
is important for Bangladesh to expand productive-fasm employment opportunities
in rural areas, for which investment in educatiod development of skills of the poor
are necessary. The process can create signifie@niuas for addressing poverty of
the rural people. Investments in education and mumegources development will
enhance the access of the poor to remunerativefanon-employment and which

would result in higher family income and would euyge increased agricultural
investments leading to higher productivity and faintomes added to non-

agricultural income.

Hence, it can be concluded that fish and prawn etang in Bangladesh is not just a
flow of products but rather has significant impadtgat run through society
particularly through generating employment. Theiimtediaries involved are not just
profit takers instead, for small returns they arevjaling valuable services to fish
farmers ensuring markets for products and enswamgumers welfare by distributing

fish in both rural and urban areas.
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CHAPTER 7 Limitations of research framework,
summary and the way forward:

7.1 Limitations of research framework

Rural livelihoods in Bangladesh are inherently cterpdue to the heterogeneity of
many aspects of life. It is commonly perceived thatlivelihood concept provides an
opportunity to understand these complexities. Tireent study therefore initially set
out to use the SRL concept as its analytical fraorkwLimitations in time and

resources however meant that a complete analyssedban the five major

components of the framework namely i) vulnerabitntext, ii) livelihoods assets,
iii) policies, institutions, processes, iv) livetibd strategies and v) livelihood
outcomes) was not possible given the focus of theddéd study on marketing.
Broader community level information, such as insiiins other than fish marketing,
agricultural activities other than aquaculture etere largely not captured in the
study due to the specific focus on aquacultureddition to this, as market networks
and the intermediaries involved often extended bhdydhe focus community,

limitations in logistics prevented more completéadaollection.

Baud (undated) notes that the livelihood framewaxkocates a holistic approach in
addressing poverty and that in practice many iatiegr studies are required for any
focus on one particular aspect. He challenged thaetipality of livelihood studies

being able to apply a multi - sectoral approacte $tudy of fish marketing represents
a particular challenge as the product flows throwtffierent channels, process,

stakeholders and communities.

The livelihood concept is subject to criticism (Baundated). There is a great deal of
discussion of how the DFID framework should be eyell in practice. It is

suggested that the framework should not be ovéitutisnalized as it has limitations
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in its ability to capture external changes (EII80Q; Beall, 2002). Limitations of

using the framework were also documented in terfriss@pproach to analysis and
measurement of capital assets. It is also insefiity directed to the mechanisms for
poverty alleviation, and offers no guidance on iligkmicro and macro levels or
policy analysis (DFID/FAO, 2000). Marzetti (200lhased on her experience of
trying to use the livelihood framework in Brazilpramented that the ‘policies,

institutions and processes box (in the framewoskjoio full and is an area where

potential actions get lost’.

Some literatures suggest alternative categoriesapftal. To Baumann and Subir
(2001) political capital should be given equalssatith other capitals. This refers to
a more structured and rigorous analysis of powehiwiconsideration of policies,
institutions and processes. They argued that adsdefinition of social capital would
necessarily include a consideration of power anlitigad relationships. Shankland
(2000) suggested that the vertical dimension ofas@apital needs to be recognized
in order to connect livelihoods analysis with pglimaking. Cleaver (2001) also
explains that people create new institutions ustgments of existing social and

cultural arrangements, demonstrating the poteotialplexity of institutional reform.

While the practical evidence suggests the limitegiof operationalising the livelihood
framework, different institutions appear to valu#fedent forms of capital according
to their own priorities. The World Bank (1997) appeto emphasis the importance of
social capital in the development of economic @pBryceson (2000) argued that it
will be more productive, in terms of poverty redant to work on raising human
capital. In contrast, Beall (2001) claims that agptaalizing assets in this way reduce
them to a neo-classical economic concept. Divigiagple’s livelihood simplistically
in terms of assets may have only superficial vaiog.example a one-off inventory of
assets may mask the relationships between assktsoanthis might change over a
lifetime, and whether having high levels of onetigaftar asset may compensate for

low levels of another asset.
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The livelihood analysis puts emphasis on participatpproaches for research and
development. The current study used a mix of ppetory tools for collecting data
on the production and marketing of fish. While #héschniques are advantageous in
understanding the complex and dynamic rural liaith patterns they had some
drawbacks (Kapoor, 2002; Hayward et al. 2004). lhme& cases, ensuring
participation was found difficult as some of thetg#pants were reluctant or less able
to participate, while some others felt hesitanexpress their opinion. In contrast, in
some cases individuals tended to dominate andriptethe participation of other
people or interrupt the smooth flow of discussiorother activities. Participation of
individuals within group PRA activities can be imdhced by their age, sex,
profession, institution etc. (Chambers 1995). Hasvevt remains a question of at
what level of participation is acceptable and wkoides it. The triangulation of PRA
derived data through questionnaire surveys of iddads, observation of market
actors and an on-going dialogue with key informantss used to strengthen the

methodological approach.
7.2 Scaling up of key findings:

Although the study was conducted in four villagé®ach site, the findings can be
generalized up to regional boundaries as the stilidges were sampled purposively
from different thanas of each district. According ¢eographical and climatic
characteristics and prevailing aquaculture prastitiee study findings in Dinajpur can
be generalized for the northwest region coveringatgr Dinajpur and Rangpur
districts, while in Mymensingh findings can be gettieed for Jamalpur and Tangalil
districts and Jessore findings can be scaled upddrof the Greater Jessore district.
In addition, some of the common features that wiexend in all sites can be
generalized at the national level. The regional aational perspectives of the main

findings of the study are outlined below;
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7.2.1  Aquaculture production

In general, household based aquaculture produtti®@angladesh was found to have
intensified over the years, and at a faster paee e last decade. The intensification
occurred through improving pond management pragtie@plying the experience
gained by farmers and the use of higher inputsidint labour. However, there was
regional variation in the level of intensificatioof, the three sites intensification was
greater in the Mymensingh and Jessore region tiarNbrthwest. Although, NFEP
activities contributed to aquaculture developmanthe northwest region, it remained
much less intensive than in Mymensingh. This wasabse most ponds are seasonal
and winter is longer than in the other regions, agudcultural crops, mainly rice and
vegetable cultivation dominated the farming systeansl rural economy in the
northwest. The labour market was also largely ddéeenon crop production. Yet,
rice-fish farming was well established in severstas of the northwest and the

number of rice-fish farmers had gradually increased

7.2.2 Positive impacts of aquaculture

Findings from the study sites confirm that the msiéication of aquaculture in
Bangladesh was significant in improving overalklihood outcomes of stakeholders
in general and food security for farming househatdparticular. However, the role
of aquaculture in household economies differed betwthe aquaculture systems
practiced in different regions. Over&her outputs had a greater role in household
economy and consumption than fish culture in poAdthough prawns are primarily
a commercial product, when prawn farming is intesgawith fish culture and
agriculture like rice, vegetable and fruit cultivat, it can be significant in terms of
household food security and income. More imponarnitl helps to maintain a good
environment unlike fully commercial shrimp farming?ond fish farming in
Mymensingh was also found to have significant intpamn household income and

consumption.
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In general, women’s participation in aquacultureswiaund to be significant.
Although purdhanorms still govern women’s mobility and particiatiin income-

producing activities in rural Bangladesh, womenev@und to actively participate in
many fish culture management activities. Women wWeumnd to work as substitutes
for hired male labourers in harvest and pond repativities. This suggests that
traditional social norms are changing in favoumafmen’s participation in income

generating activities.

The positive impacts of aquaculture were foundoi@ad beyond farming households
through generating livelihood opportunities in lu@eas. As a direct effect,
improvement of aquaculture increased demand fayuedys and fishers over the last

decade.

7.2.3  Fish marketing

Farmers’ practice of selling their fish through tiple market outlets (auction, retail
and roadside markets) found in the study can bergémed for most rural farmers in
Bangladesh. The direct selling fishdnaka party(auction markets in Dhaka) by fish
farmers in Mymensingh was a recent developmenaimérs’ marketing dimensions
and can be generalized for the central regionr{distaround Dhaka). In contrast,
farmers marketing practices in the northwest wéheirsfluenced by traditional local

practices to some extent.

Market demand for fish in terms of size accordiagpecies was found to influence
farmers’ production strategies. Fish farmers in Mwysingh were found to produce
rohu and mrigal (0.8 — 1.0 kg size), catla andesilvarp (1.0-1.5 kg size) because
producing these sizes was most profitable. More meemnial farmers adopted
multiple stocking and harvesting to increase yighdl income, and to benefit from

seasonal price variability. Such awareness of fisiiketing strategies was probably
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influenced by NGO and donor supported developmetintines (Kar and Datta, 1998;
Zellear et al 1998). However, in general, richemfars were better able to gain

benefit from the above mentioned opportunities.

The study findings show that when farmed fish wieamsacted locally, marketing
was fairly efficient and farmers gained two thirdé the retail price. A small
proportion (5%) of retail price was shared by vpopr people, mainly involved in the

fish auction process.

The study found that auction markets were not ommbnsaction centres, but
importantly also supported fish production and ne#ing in different ways; such
markets were centres for information exchange kagrsources and prices of inputs,
fish demand, supply levels and prices. Mobile plscare now playing important roles
in information exchange among traders. In addition providing information,
auctioneers were the major investors in the sugplgin providing credit to both
farmers and retailers without any collateral. Tihireased the number of buyers and
increased competition within the bidding procesARE, 2001). The credit to
retailers also allowed poor people, like retail@rsenter the business without prior

capital investment.

7.2.4 Employment in aquaculture and marketing

The recent development of aquaculture in Bangladeshhad multiple direct and
indirect impacts on rural employment. Although timpacts are mostly positive, there
are some negative impacts at various levels (gecli@). Intensification of
aquaculture over the years has generated employopdrtunities for poor rural
people and such opportunities have increased oker years. However, the
opportunities generated gher farming and pond fish farming Mymensingh region

were much higher than those observed in the noghteedate.



The most important aspect of these enhanced foframployment was that some of
the poorest rural people have been able to accessbenefits. Wage labourers and
professional fishers, are two groups of poor pedipét stand out in terms of being
most directly benefited from the intensification afuaculture over the last decade.
These employment gains were particularly importamtfishers in the context of
declining natural fish stocks and access to opeenwdor fishing. The benefits for
fishers derived from diversifying livelihoods towdar pond harvesting and in
fish/prawn marketing. Many of the fishers shiftbeéit main profession to harvesting
ponds, while some others concentrated on oppoigsriit marketing, particularly fish
retailing. The fishers, who had their own nets an@dditional income sources like
agricultural land, mostly retained fishing in opemters as their main profession.
These fishers tended to be better-off prior torheent development of aquaculture.
Some of the fishers in the Jessore region chargadgrofession to prawn marketing
by establishingleposor were employed idepos In addition to labourers and fishers,
van pullers and input suppliers benefited fromitieeeasing demand for transport and

transactions of fish products respectively in tn@kareas.

Fish and prawn marketing also provided criticaklioods for rural resource poor
people. The increase in numbers of people involmedarketing observed at all three
research sites indicated the trend of generatimg eraployment opportunities in the
aquaculture sector in Bangladesh, which was deriveth increased production,
product transactions and the growth of markets.a@erage, there were about 100
people involved in fish marketing in each aucticarket and about 25 people in each
rural retail market. Analysis of the profiles thosevolved in fish and prawn
marketing showed that rural people had accessasetbpportunities. Income levels
and the asset base for intermediaries indicatddvéist majority of the people (about
90%) involved in rural and district markets, exctp auctioneedepoowners, were

poor. In addition to their direct employment in keting, service providers like ice
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suppliers and transport people, particularly varlepsl also benefited from the

transaction of products.

Employment in the aquaculture sector was foundeteritical for the rural poor both
for survival and improving their living status. particular, employment reduced the

seasonal income vulnerability of stakeholders.

7.2.5 Building the asset base

The development of aquaculture not only enhanceal twelihoods and contributed
to improving the basic needs of the majority ofketeolders, but also assisted in
improving the asset profiles of stakeholders inesalv ways. The majority of
stakeholders were found to invest their increasedme in both farm and non-farm
activities to increase their income as well asrtbeerall livelihood asset base. Whilst
investment in livestock rearing was most commome@f the poorest stakeholders
were found to buy own homestead land and many efrést bought crop land.
Although building assets through the above wayscasnmon throughout rural
Bangladesh, many poor stakeholders in the Jessgienrleased gher and became

involved in prawn farming.

In addition to the above on-farm asset buildingnewf the marketing intermediaries
and farmers invested in non-farm income activitishe non-farm income

opportunities in Bangladesh have increased rapalgr the last two decades,
influenced mainly by improvement of infrastructuaad road communication. The
greatest development was observed in the servatersgToufique and Tuton 2003).
Utilizing those opportunities some stakeholdersaldghed tea/grocery shops at
villages or local markets. Some others bought amied out vans. In general richer
stakeholders were better able to gain from suchoxppities. A study on prawn

farmers in Noakhali district conducted by Demaip@Q03) also noted similar findings.
Demaine (2003) found that prawn farmers investedmiproving their assets, for

example 16% farmers invested in business, 14% hidagt, 12% bought livestock
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and 10% constructed ponds. The study found somterkst farmers invested in
water pumps for providing rental income. These $twveents also generated more
livelihood opportunities in rural areas. For exaeplepairing water pumps created
opportunities for mechanics (Toufigue and Tuton030 This was particularly

important in the northwest region.

Along with improvements in physical assets, incegasncome contributed to
improvement of the human capital of stakeholdersouph improved food
consumption, health care and child education. Skiélveloped through working with
aquaculture in some cases contributed to secumrnative income sources.
Experience gained in working witlihersfacilitated some labourers to become part-
time farmers through leasing in arrangements. ARG@b of fish retailers were found
to retail other agricultural products, especialygetables when the availability of fish
in the market was low. Skills gained through wogkiwith ponds may become

important to secure permanent employment in mdhg dommercial farms.

Social impacts were also found to be significanttle study. Employment in
aquaculture production and marketing was found dotridbute to improved social
capital to a great extent. While, in general socéglital was improved in several ways
for all levels of stakeholders, it was particulagighanced through exchanging gifts,
inviting friends to the home and giving short telmans to relatives or friends. This
was greatly influenced by increased incomes. Somdtions of farmers were
improved with increased interactions among farntlersugh sharing experience and
inputs in general and guardirghers at night, amonggher farmers in particular.
Increased farm input use and marketing of prodaists increased human mobility for
all stakeholders, which in turn increased intemangi with different types of people,
awareness of, and access to, information. Increasethn mobility also generated
opportunities for service providers, like small teesant or tea shop keepers,

van/rickshaw pullers etc.
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The growth of markets in rural areas provided miediaries with an important
opportunity to work closer to home, allowing themstay with families, reducing
travel time and cost, and increased interactioh Vaital people that in turn enhanced
social capital. Such opportunities might be exptbeincrease with further growth of

markets.
7.3 Negative impacts

Although intensification of aquaculture over thatlalecade mostly enhanced rural
livelihoods, it had some negative impacts on livetids and environment. The study
concluded that the horizontal expansion of privaqe@aculture intdeelareas (those
which were previously open-access fishing groundhi@ rainy season) impacted
negatively in two ways; i) reduced open accessisifirig for poor people and ii)
construction of high dikes ibeel areas interrupted natural water flow in the rainy
season and migratory movements of wild fish resglin a reduced natural harvest.
Thus expansion of aquaculture reduced livelihooghoojinities for professional
fishers. As a result, many of the previously futhe fishers switched their main
profession to harvesting ponds, while the rest wiernmlved part-time in fish
marketing or alternative income activities. Fislonfr such open waters was
particularly critical for the poor and especiallijjose who did not have own
aquaculture resources. Sultana and Thompson (2600¥ that the majority of rural
households living aroundbeels (i.e beelswith traditional or unmodified management
and access rules) were involved in fishing for dl&®9o of their time during the rainy
season, which was critical for household consumptiad in some cases income

generation.

Although intensification of aquaculture over thstlaecade did not appear to have
major social implications in the study regions, exaV studies suggest that highly
commercial prawn/shrimp farming in the coastal a(@agherhat, Khulna and

Shatkhira) impacted negatively on society (Zam&902 Islam and Haque 2004). In
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many cases land ownership was changed and manygrouers were forced to leave
farming by selling/leasing out thegher, mostcommonly to richer and more powerful
people from the outside communities. Similarly lotabourers and fishers were
replaced by incomers by such non-logher operators (Zaman, 2000; Khatun 2004).
However, such consequences were not observed idesore region in the current
study. This may be because thiger farming was established fairly recently and the
land ownership and social bonding remained stranglaéssore (Rahman 2002).
Another recent study in the northwest region suggkthat one of the reasons some
poor farmers leasing land for rice-fish farming mth@ned the practice was that the
rice-fish plot was taken back by land owners (Hacg@07). Therefore, it can be
suggested that scaling up of aquaculture to fullgnmercial farms may have major

implications for the rural poor who had gained asc® land on a temporary basis.

In the case of marketing, increased direct sellihfish/prawn in fish marketdépos
by farmers greatly reduced the role and livelihagaportunities fornikaris/foiras
(middlemen buy fish/prawn at farm gate). Therefonany of them left the profession

entirely or became involved in other activitiedish marketing like retailing.

7.4 The way forward

7.4.1 Pond aquaculture and marketing

The current trend of intensification of aquacultune household based ponds, as
observed in the study, is expected to continué With increase in demand for fish
in domestic markets due to a growing populatiopjdairbanization and increased
income levels in Bangladesh. Intensification oftspond aquaculture may occur both
vertically through greater input use for higher darction and horizontally through

constructing new ponds, particularly in low lyirents. As found in the study, such
intensification may generate important livelihoodportunities for the rural poor

throughout the value chain. However, if such inifecetion, particularly

commercialization continues to grow, there is ibk that negative consequences may
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appear in rural livelihoods and the environmentm@wrcialization may increase
competition among the farmers for resources, winiety create barriers for small-
scale farmers in sustaining in fish farming, paaely for poorer farmers who lease
ponds. This may even result in poor fish farmessileg out or selling their resources
to richer farmers. Richer farmers may then be miidely to establish fully
commercial farms in rural areas in the longer teFurther development in the
amount and intensity of pond-based aquacultureutiiraconversion of rice fields to
ponds can lead to both deterioration in land antémecosystems, and reduce access
to fishing in open waters for poor people. Moreismvmental and social implications

may be likely to appear more at this stage.

Fully commercial farms, like those established gldhne Dhaka-Mymensingh road
may be extended along the otlpakaroads to Dhaka in the central region (districts
around Dhaka). At the same time the existing corsirakefarms are expected to
intensify their production and profit. Such farmdlwe fully market oriented and
may be better connected with markets through thdemoinformation technologies
(IT). Therefore, they will be more capable of adlogtproduction strategies as the
market demands and may capture more lucrative madaors with fast growing
high value species, which require access to investrand technical knowledge. On
the other hand, small-scale farmers may find iffiaift to access marketing
information due to the current costs of accessingrid information. This means that
small-scale farmers may be relatively disadvantagebeir attempts to access larger
markets and secure higher prices. However, it9e #ikely that the cost of IT and
information will reduce in future. Promoting IT maktructure accessible to small-
scale farmers could enhance the sustainability mfallsscale in increasingly
competitive markets. While the real fish price xpected to increase in future due to
increased demand for fish and declines in the abharvest, the cost of inputs will
also increase simultaneously. Therefore, along withilability of inputs, like fish

seed, feed, etc. at low cost, markets that worktlier small-scale farmers will be
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critical. A holistic support, which includes impm technologies and all inputs and
credit to implement the technology, is needed Far $mall-scale farmers to build
capacity in order to compete with commercial farims sustaining the gains from

aquaculture development found in the study.

Direct links of fish farmers to Dhaka and otheryaarkets is expected to increase
and expand in more areas. This also may influeastef growth of commercial
farms. Although such direct links may assist fighinfers gaining better prices,

employment opportunities for poor intermediarieg/rdacline as a consequence.

From the above expected future context the follpmeasearch and development

factors can be identified;

® The current trends indicate faster growth of comuiaé farms in the near future,
which may affect the current farming dynamics sashspecies cultured, input use
etc. as well as market dynamics. Therefore, inigdrtant to assess impacts of growth
of commercial farms on small-scale farmers, ovedalinand and supply of fish in
markets and rural livelihoods, and poor consumBPevelopment of strategies and
interventions are important to build capacity ofaflrscale farmers to face future

challenges for sustaining benefits from aquacultorehe poor.

® Develop marketing information system, which wilciude gathering, processing
and delivering information on demand, supply anideof fish. The system should
also provide information on opportunities for deyghg marketing services and
employment. The system should assess the priofityrnation needs for all levels of
stakeholders throughout the value chain and detheinformation to different target

groups in their understandable form.

® Assess the impact of direct links of commerciaifa and richer farmers to Dhaka
and other city markets on broader marketing syst@nasintermediaries. These links

may undermine market opportunities for the poor @atlice fish availability to rural
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markets as well as reduce employment opportuniliberefore, strategies should be
developed for sustaining the employment and weld&goor intermediaries in future
changes in marketing dynamics, while not underngjriive fair price of both farmers

and consumers.

¢ Diversification of livelihoods for the rural poas critical. In order to improve
overall livelihoods of stakeholders in the aguam@tindustry, support is needed to
identify appropriate non-farm opportunities to dsify income sources for all level
of stakeholders. So that they are also able to wgibeshort term risks and sustain in

aquaculture sector.

7.4.2 Rice-fish farming and marketing

Although aquaculture in the northwest region isestpd to continue to intensify in
the longer term, the actual growth may remain stmmpared to the other regions
studied. The biggest problem that farmers havade fs competition for both surface
and ground water, particularly as the water retenttapacity of the soil in the
northwest region is low. Competition for water wilbntinue to increase between
irrigated boro rice, and activities such as vegetable productod aquaculture
intensification. Therefore, fully commercial fisArins may not grow as fast as in
other regions in the near future. Rather rice-fialming is expected to expand
gradually. Raising fingerlings in the rice fieldaspotential area for expansion in the
near future as it was found to be feasible anditatd®&, and significant to farming
households. However, expansion of rice-fish farmimgy have implications for
farmers leasing rice land. In a recent study H48007) found that in some cases the
owner took back potential rice-fish plots from ledarmers once the benefits of the

approach were more widely appreciated.

Marketing of fish in local markets may not be alpeon for farmers. This is mainly
because current local production is insufficientmeet the demand for fish in the

region and a large amount of fish is imported frdifferent districts. However,
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auction markets can be developed as an importaritecéor information regarding
input prices, fish demand, and supply and the wjt@re situation both for traders

and farmers.

From the above expected future context the follpmasearch and development

factors can be identified;

* Improvement in the water-use efficiency of intégda agriculture-aquaculture
farming systems.

¢ Development of community based rice-fish in thetmoest region that will include
the poor non-farmers.

® Development of rice-fish farming, which requirggiidikes, may affect the water
flow in the rainy season, overall eco-system aretigs dynamics including fish of
low lying areas as access to will fish for the pobnerefore, assessing impacts of
rice-fish farming on wild fish and access to wilghf for the rural poor are important

for future investigation.

7.4.3 Prawn farming and marketing

The positive impacts derived frogher farming solely depend upon international
demand for the product. If the demand continugsstoor even stabilizes, the existing
gher farming may become more intensified in Jesesg@on. The major intention of
such vertical intensification may be to increasawpr production (higher density,
more commercial feed use etc.), which may resultegtucing interest in growing
other crops generally integrated within exitigiger systems like fish and particularly
rice. However, if intensification continues in futéy environmental and social
implications may appear at some point. While ridia@mers are expected to cope and

progress during the process, small-scale farmdr®&in a more vulnerable position.

Ensuring goodgher management practices and building awareness ofstlcé-

economic and environmental consequences of poedigded intensification are the
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key for sustaining the gains frogher farming as identified in the present study.
Good gher management practices and farm efficiency can bprawed using
environmentally friendly approaches (GOLDA, 2001)cls as stocking prawn
juveniles at low density ighersand combining their culture with finfish. This aNs
prawns to reach a large, more valuable individir.sSuch developments can also be
combined with promotion of HACCAP regulations, whhievill help to address
traceability issue (identifying origin, history amelvel of contamination in the value
chain) to the farm level and may further increasegs of small-scale farm products.
However, poor farmers should be supported finalycahd technically to improve
farm efficiency and coping strategies for implenmegtsuch programmes in practice.
Evaluating future environmental and social changésiportant for investigation and

feed back.

If the international demand of prawn remains higkergfarming might be expected to
expand over greater areas of the southwest. Iniaddo gher systems, prawns might

also be produced in homestead ponds.

With further increases in production, the numbdrprawn deposmight be expected

to increase along rural roads, which will generatae jobs for rural poor. However,
as post harvest handling and storing were fountdetaenerally inadequate, more
emphasis should be given to improve quality of praat different stages in the

marketing chains.

Marketing information particularly regarding thetamational demand and supply
situation, and delivering early and clear signalsal stakeholders is necessary for
improving exports and sustaining the sector. Thisrequire government and donor
involvement as it will need large investment. Ae ttame time exporters, with the

assistance of government, need to find new mafketsustaining growth.

From the above future projections the followinge@sh and development factors can

be put forward;



¢ Although thegherfarming in Jessore is currently eco-friendly, proiibn levels are
still low. Improvements in farm efficiency which rcanaintain the inherent qualities
(large, individual sized prawns produced mainly matural feeds in systems that

maintain multiple utility) are required

¢ Develop mechanisms to minimize social negativeeetspand sustain social gains.

Professional groups or co-operatives may asstsiisrregard.

¢ Adoption of prawn farming in homestead ponds anpaict on fish farming (change

in fish production, feed, species dynamics etc.)

* Improvement of post-harvest handling, storing #&assport in order to maintain
post-harvest quality of prawn. However, requiregmurt (technical and financial)

should be given to stakeholders to improve anddmtain their systems.

® Developing suitable market information system, eihincludes both domestic and
international market information, and delivers mmiation to different level of

stakeholders in an accessible form.

The micro-level findings of the study indicated aquiture production and marketing
have significant impacts on enhancing rural livetils in Bangladesh. Effective
future aquaculture development should ensure ligabénefits are sustained and even
improved. The current study explored micro-levelestiths and weaknesses of
existing aquaculture production and marketing amggested priorities for further
research and development initiatives. Finally, petakeholders including women
involved throughout the value chain require pafsicuattention if aquaculture
potential is to be capitalized effectively as aatgtgy of poverty reduction in

Bangladesh.
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Appendices

Appendix 1: Baseline questionnaire for fish farmers

Farmers Profile l

Date Interviewer Checked by
[ village | Union | Sub-district (upazila) | District
Other persons present during the
interview
Wellbeing ( put ¥) 1 2

Group (put ¥)

Pond/gher/rice-fish

Non pond/non-gher/non-rice-

fish
Basic information:
Family head Father/Husband
Distance of pond/gher/R-F plot from the i)0-10m
house (m) i) 10-100m
ii)100+ m
Household profile
Name Age Education Gender Main activities in household

Household income: State and rank household income over last 2 years

Last year (2002)

Year before last

year (2001)

S

Product/Service/Busineg

s Estimated
income

S

Product/Service/H
usiness

3 Estimated
income

Rice

Prawn/Gher

Fish (Pond/rice-
fish/gher)

Livestock (selling)

Vegetable

Fruit (all)

Milk business (Goala)

Retailing agricultural
products

Business

Service




2.1Give details of income information of targetedaurces/system (pond/gher/rice-

fish)

1.
Crop/Service/busine
Ss:

Source*

Who does ii?

How has the income from this source/crop changed Iast few (5) years? If so , why?

For crop only. Has marketing of the crop changest tast 5 years? If so, describe how?

2.
Crop/Service/busine
Ss:

Source*

Who does ii?

Estimated amount (TK)

How has the income from this source/crop changed st few (5) years? If so , why?

For crop only. Has marketing of the crop changesf ¢tast 5 years? If so, describe how

~NJ

3.
Crop/Service/busine
Ss:

Source*

Who does ii?

Estimated amount
(TK)

How has the income from this source/crop changed Iast few (5) years? If so , why?

For crop only. Has marketing of the crop changesf ¢tast 5 years? If so, describe how?
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4

Crop/Service/busine

SS!:

Source*

Who does ii?

Estimated amount (THh

How has the income from this source/crop changed st few (5) years? If so ,

why?

For crop only. Has marketing of the crop changest tast 5 years? If so, describ

how?

Resources and assets

31
Housing and housing

equipments

Type

Put Tick

Kacha (Earthen/Bamboo)

Kacha + Tim roof

Paka (Cement)
PakaToilet
Kacha Toilet
TV
Area and Ownership
Type Number own (dec) Leased in (dec) Leased out
(dec)
Homestead
Crop
3.2
Pond
Land Rice-fish plot
Gher
Garden/forest (?)

3.2.1. If the farmers has pond: What is the use of pond

L1 Growing fish

I:I Bathing I:I Irrigation

3.3 Livestock and poultry

Type

Total number

Cattle

Goat

Chicken

Duck

34
Orchard (tree)

Type

Total Number

4. Overall livelihood trends:

4.1 How has your household overall livelihood over the last 5 years (Tick one)?

O Improving

O Stayed similar

WHY? (Give details reasons)

321

D Got worse

I:I Others (name) ...




4.2 In last five years, are there any major occurrences that have strongly effected your household, either
positively or negatively except above. (if no answer prompt: flood, iliness, fish/prawn disease/pest
attack, dowry)

A.
Event description:

Why it happened

Effect on household

How did the household cope:

B.
Event description:

Why it happened

Effect on household

How did the household cope:
C.

Event description:

Why it happened

Effect on household
How did the household cope:
D.

Event description:
Why it happened

Effect on household
How did the household cope:

5. Institutional context (services and facilities):

6.1 What are the institutions (GO and NGO) working in the village:

)l ii) i)

iv) V) Vi)

.2 Do you or any of your family member get any assistance from them or do you involved with them?

Put “Tick” on appropriate box YES NO




5.3 If YES, please fill the following table and If NO, please X (cross) the following table

Name of institutions
you/your family
getting assistance
from

How are you involved and what
support you are getting (from
NGO)

What are the changes brought to your
livelihoods with the above support
(Impact)




Appendix 2: Monthly monitoring questionnaire for farmers

Monitoring questionnaire

Farmers Name: Fal’mers COde
Date Interviewer Checked by
Thana Village Farmers category

For the farmers who do not have pond/gher/rice4fisiy, start from question no. 3.

1. Activities carried out on pond/gher/R-F plot in lag month

Activities Who involved Time spent

Family members Hired

labour

2. Input in pond/rice-fish field/gher last month

Name of input | For fish| Source (name and address of | Who Estimated

or rice | supplier) applied total cost
(Tk)

Seed

Lime

Fertilizer

Rice bran

Commercial
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feed

Home made
feed

Labour

Snalil

3. State and rank in order of important HH incasnarces over the last month

Income source

Member of household

4. Farm output/harvested products in LAST SEVEN BAY

Species System ) Utilization of farmed products (%)
Estimated
Store/ | Payme| Gift to
average | Consu
. Sold | processe| ntas | Neigh
Pond R-F Gher size med .
(%) d Kind bour
(cm) (%)
(%) (%) (%)
Catla, rui and mrigal
Silver carp
Grass carp
Tilapia
Golda
Shorputi
Pangas
Wild fishes
4.2 What are the reasons of harvesting fish inntemth?
4.3.1 Did you check the price and demad?ES O NO

If yes, name and address of information supplier.
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4.3.2 Who harvested the fish? (Name and address)

4.3.3 Why did you chose this harvest method?

4.3.4 Describe the harvesting contract.

4.4.1 Were the fish consumed by the householdie saze and species as those sold?

YES 0O NO
4.4.2If not why?

4.5.1 For fish only

Selling options

Who was
involved

in selling

Why this
option is
chosen

Describe
detailed
methods and

contracts

Price obtained

Sold at farm gate

Sold to neighbours

Sold at village market

Sold at thana market

Sold at district market

Local dipo

Main dipo

Sold to harvesting team or

Fishers

Others

4.5.2 A. How long did it take to transport the fishmarket?

4.5.2 B. Total cost of transportation: ..................

minutes

32¢

Tk.



4.5.1 For prawn only

Selling options

Who was
involved in

selling

Why this
option is

chosen

Describe detailed
methods and

contracts

Price obtained

Sold at farm gate

Sold to neighbours

Sold at village
market

Sold at thana market

Sold at district
market

Local dipo

Main dipo

Sold

Fishers

Others

4.5.2 A. How long did it take to transport the fishmarket?

minutes

4.5.2 B. Total cost of transportation: ...................Tk.

5.1 What did you have in last three days? (Mairdfidems)

Day Breakfast

Lunch

Dinner

Yesterday

Day before

Day before

5.2. If the farmer had food less than two meatsdag. Give seasons:
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5.3 Sources of main food items:

Food items Source

Farmed | Natural/wild Gift Bought

Pond dike

Fish*
(list the species ana
length)

Vegetable

Chicken

Duck

Milk

Egg

Rice

5.4 Did you have fish in last month? If “ YESS” “NO”

If yes, How many times?
O Everyday [ 2-3times /week ([ 2-3 times /month (J Never
(Options will be identified during field test)

5. Did you face any shocks and/or stresses/ problefast month: If Yes give details

What and why What is the effect you overcome or plan for overeor
How

n

6. Did you attended any social party/gathering in lashth? If yes give details

8. Questions regarding the next month

8.a. Will there be any harvests in the next moatf.(from your
rice/vegetable/ponds/nature? L) YES O NO

If yes, please precise where and when:
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Appendix 3: Questinnaire for marketing intermediaries survey

L IVELIHOOD PROFILE

OF FISH M ARKETING STAKEHOLDERS

Date Interviewer Checked by
Respondent’s Father’s
name name
| Job/Position’s title |
Company Employer’s
(Arot/Depo) name
Address Permanent Work place Distance of
Viil./Bazar work place from
permanent
Thana address (km)
District

1. FAMILY PROFILE:

Respondent’s age

Respondent’s education

Respondent’s wife age

Respondent’s wife education

Total no. of family members

No. of earning members

No. of school going children’s

No. of drop out children’s (if
any)

No. children earning

Code

Reasons for drop out: 2

Children’s age <14 years

1.2 How other family members involved or supporting

(Other than normal household care)

to perform his job?

Sl Relation

How family member’s supporting him

1

2. PROFESSIONAL PROFILE AND IMPACT :




2.1 How long have you been working for the present job? | ............ Years.

2.2 Istl

his your hereditary job? Put“v™ | YES or NO

2.3&2.4)

2.3 How have you become involved with this job?

2.4 Professional experiences of the respondent: (list 4 previous jobs starting with the last job)

(if NO, then answer Q.

] Duration . L
Sl. Job title (Years) Main reason (s) for changing job Code
1
2
3
4
2.5 Respondent’s other occupation and calendar chart for respondent’s main, secondary and tertiary
occupation (income generating activities) in a year (serial no. 1-3 from the list below); Put “X” in the table
cells:
Job/Activities/crop Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec

2.6 How is your livelihood changed during last 5-7 years? Put “ ¥ in the box

Improved ‘ ‘ Remain same | ‘ Got worse |

2.6.1Reasons for change:

(Please, record on back of the page for details and transfer the information to above table according to
importance immediate after the interview)

Sl.

Mention changes before involvement and then after involvement in the marketing chain

Code

g Bl W N P

2.6.21In

dicators of livelihood changes:

Sl.

Mention changes before involvement and then after involvement in the marketing chain

Code

1

2

3
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2.7.1 How is the environment (health and hygienic condition) at your work place?

Good

2.72 Reasons for the answer:

OK

Bad

Interviewer’s observations regarding the health and hygienic condition of the work place:

3. TRENDS in job responsibilities and marketing:

3.1 What are the changes you have observed during last 5-7 years in

your work/responsibilities

and who it will likely be after 5-7years?

How it will
_ effect your
Topic/ltems 5years ago | At present After 5 years work and
livelihoods
Workload
Job
competition
Power
relation
Govt. policy

3.2 What are the changes you have observed during last 5-7 years in overall marketing of
fish/prawn (seed) and who it will likely be after 5-10 years? Who the changes will impact on your

livelihoods?

5years
ago

At present

After 5 years

How it will effect your
work and livelihoods

Market size

No. of people

Information flow

Road

Transport

Relationship

contracts

4. Problems and future plan:
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4.1 Are you happy with the present job status and Yes
environment?

No

Reasons:

4.2 What are the other main problems of your profession and overall marketing situation except above
preseason? How could those be solved?

Code

Problems Solution

Code

4.3 What is your future plan regarding your job (profession)?

5.2

Duration (months)

5.1 FOOD CONSUMPTION:

How do you consider Put Meal / day

your household ‘v 3 meals

Enough 3 meals but reduce
Break even amount
Occasionally food 2 meals

deficit

Usually food deficit

xfQ.5.1and5.2:

5.3 Fish (prawn) consumption (estimation from recal :
Peak Average Lean
Duration Amount Days Duration Amou | Days | Durati | Amou | Days
(Months: per Day Per (Months: nt per Per on nt per | Per
(From-to) (kg) week (From-to) Day week | (Mont | Day week
(kg) hs: (ka)
(From
-t0)
Fish
Prawn
Prawn
head
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5.4 Meat (other than fish) and Egg consumption:

Food Item Days / months

Amount / day (kg)

Meat

Egg

6. HOUSEHOLD RESOURCES AND ASSETS

6.1

L;and Type of land

No.

Own (dec)

Lease

din Leased
out (dec)

(dec)

Multi-
owned
(dec)

Homestead

Crop

Pond

Rice-fish plot

Gher

Garden/forest

6.2Type of house and toilet
(Sl no. put (v') on serial number)

Kacha (Earthen/Bamboo)

Kacha + Tim roof

Paka (Cement)

PakaToilet

Kacha Toilet

o O || W NP

No toilet

6.4 Livestock and number (put no. in

right)

Type

Cattle

Goat

Chicken

Duck

7. Household income:

6.3Condition of house
Sl no. put (v) on serial
number
1 Own house
2 Rent house
Built on others
3
land
Built on
4 khasland
(Govt. owned)

6.5 Transport and
farm equipments

No

Bicycle

Van

Power tiller

Water pump

7.1 List HH income according to importance and income in last year (Last year

amon- this amon)

Sl. Activities or job

Income in last year (Tk.)

Who was involved?

1
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8. List the expenditure (consumable) according to importance (amount) for a
calendar year:

Sl. | items % of total Estimated Calculation space
expenditure | amountin a
year

Food

Cloth

Education

Health / treatment

Transport

Fuel

Housing

OINO|ADIWINF

Festival

9. Involvement with NGO

9.1 Do you involved in any NGO or social welfare Yes No
organisation?

If yes, fill the list below.

Name of NGO or social welfare | How you are involved? What is the ultimate impact in your
organisation livelihoods? (With reasons)

334




Appendix 4: Inflation rates in Bangladesh

Inflation rates
1997 3.96
1998 8.66
1999 7.06
2000 2.79
2001 1.94
2002 2.79
2003 4.38
2004 5.83

Source: Bangladesh Bank (undated) www.bangladeshbla.org
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Appendix 5: Questionnaire for women survey

AR BICY SRR oRMRA

Ag am:

5|9

T

o | Bt

8 | AT BICY 1A @GR cormRA Rt » "t 3t .

¢ | A b1y Rw oA fee: & & 3a@me "V o fn
* TRT TR |

¢ ARE W R |

o IR @i O & Biee S 7

o ST AT (X (I IS 3 1HT AT IR |
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o T

SR S R L o -y C— I |

4| A% BIeS S T <9 3 77 e
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Appendix 6: Photographs of PRA and production and rarketing activities
Photograph 1: Focus group discussion witlgher labourers in Jessore

Photograph 2: Fish farmers is drawing the map of mekets they used

Photograph 3: Women involved in pond dike repairing
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Photograph 6: Transportation of food fish by fish retailers in Mymensingh



