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Abstract

The self-recruiting species (SRS) are aquatic animals that can be harvested regularly
from a farmer managed system without regular stocking as described by Little
(2002a, b). The potential and current role of self-recruiting species from farmer
managed aquatic systems (FMAS) is often overlooked, whilst much attention has
been given to stocked species (often associated in conventional culture ponds and
cages) as well as the fisheries sector (often relates to large water bodies i.e. river
lakes and reservoirs). Using the combination of qualitative and quantitative research
approaches, the current status, the important contribution of SRS and factors
undermining this contribution to the livelihoods of rural households in mainland
Southeast (SE) Asia were investigated. The overall analysis of this research was
done based from the sustainable livelihood (SL) framework (Scoones, 1998; DFID,
1999) in order to have a broader understanding of the importance of SRS as well as
the rural livelihoods in selected areas of mainland SE Asia which often benefit from

this resource.

The research was carried out in rural villages of southeast Cambodia (SEC),
northeast Thailand (NET) and Red River Delta in northern Vietnam (RRD). The
sites (region of the country) were selected based from the intensity of aquaculture
practices (less established and mainly relying on natural production, aquaculture
established but also relying on natural production and mainly aquaculture
dependent) as well as the agriculture i.e. intensiveness of rice production. Eighteen
villages (6 villages/ country) were selected to represent the two agro-ecological

zones (i.e. LOW and DRY areas) of the study sites. In order to fully assess the
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situation and meet the objectives of the research, the study was carried out using
three stages which dealt with different approaches and sets of
participants/respondents; i) participatory community appraisal (PCA), ii) baseline
survey and iii) longitudinal study. The different stages of the research were carried

out during the period of April 2001 until September 2004.

During the first stage, a series of community appraisals using participatory methods
were conducted in all of the participating villages in the three study sites. The
participatory appraisal was conducted in order to understand the general rural
context in the villages as well as the importance of aquatic resources. Moreover, the
PCA in a way helped build rapport between the researcher and the communities.
The series of appraisals were conducted with different wellbeing and gender groups
(better-off men, better-off women, poor men and poor women). The various shocks,
trends and seasonality that influenced the status of living in the community,
diversified livelihoods and the differences in preference of socioeconomic and
gender groups were analysed in this stage. The important aquatic animals (AA) and
the local criteria for determing their importance were the highlights of this stage of
the research. The important AA identified were composed of large fish (Channa
spp., Clarias spp., Hemibagrus sp, Common, Indian, Silver and Grass carps), small
fish (Anabas testudineus, Rasbora spp., Mystus spp., Carassius auratus) as well as
non-fish (Macrobrachium spp., Rana spp., Somanniathelpusa sp., Sinotaia spp.)
which were particularly important to poorer groups in the community. The local
criteria used were mainly food and nutrition related (good taste, easy to cook,

versatility in preparation), abundance (availability, ease of catching) as well as



economic value (good price). Significant differences were found between various

interactions of sites, agro-ecological zones, gender and wellbeing groups.

The second stage of the research was the baseline survey (cross-sectional survey)
which was also carried out in the same communities and collected information from
a total of 540 respondents (30 respondents per village or 180 per country). This
stage of the study was carried out in order to generate household level information
(mostly quantitative) regarding the socio-economic indicators to triangulate the
information generated during the participatory appraisal and the different aquatic
systems that existed in the community as well as the various management practices
used (not limited to stocking hatchery seed and feeding). The different livelihood
resources (human, physical, financial, natural and social capital) and the diversified
strategies of rural households in SE Asia were analysed in this phase. Another
highlight of this phase was the understanding of the various aquatic systems that
rural farmers managed and how they related to the existence of self-recruiting
species. The common aquatic resources identified during this phase included farmer
managed aquatic systems (FMAS) and openwater bodies (OWB) where rural
households usually obtained their aquatic products. The various types of FMAS
which included ricefields, trap ponds, household ponds, culture ponds and ditches
were identified as important aquatic resources which mainly provide food as well as
additional income to the rural poor. All of these FMAS were being managed at
various levels which directly affected the SRS population. Different types of
farmers were identified based on their attitudes towards and management of SRS: 1)
SRS positive, farmers who allow and attract SRS into the system, ii) SRS negative,

farmers who prevent or eliminate SRS and iii) SRS neutral, farmers doing nothing
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that would encourage or prevent SRS from entering into the system. Variations were
related to the main factors (i.e sites, agroecological zones, wellbeing groups) and

their interactions.

The final stage of this study was the year-long household survey (longitudinal
study) that investigated the seasonality of various aspects of rural livelihoods, status
of the different aquatic systems and the important contribution of AA in general,
and SRS in particular, to the overall livelihood strategies employed by rural farmers.
This phase involved a total of 162 households (9 per village or 54 per country)
selected based on the aquatic systems they managed and had access to. Other socio-
economic factors (gender and wellbeing) were also considered during the selection

of participants in this phase of the study.

The results of the year long household survey highlighted the important
contributions of SRS: i) to the total AA collections which were utilised in various
ways, ii) contribution to overall food consumption in general and AA consumption
in particular (which was found to be the most important contribution of SRS), iii)
contribution to household nutrition (as a major source of animal protein and
essential micro nutrients in rural areas), iv) contribution to income and expenditures,
and v) improving the social capital of rural households (through sharing of
production and mobilizing community in local resources user group management).
Moreover, the social context and the dynamics of inter and intra household
relationships were understood, especially the gender issues on division of labour

(where women and children played an important part on the production), access and
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benefits (how women and children were being marginalised in terms of making

decision and controlling benefits).

The various results of the combined approaches that were utilised in all stages of the
research were analysed and presented in this thesis. The results of the community
appraisals and the baseline survey were used in setting the context (background) of
each topic (e.g. livelihood activities, AA importance, etc). Meanwhile, the results of
the longitudinal survey were used in illustrating the trends and highlighted the

seasonality of particular issues.

Overall the study contributed to knowledge by elucidating the status and roles of
self-recruiting species in maintaining/ improving the overall livelihoods of rural
farmers in Southeast Asia. Various factors influenced the importance of SRS to
rural livelihoods such as social (wellbeing and gender), ecological factors
(agroecological zones, intensity of both agriculture and aquaculture) and
seasonality. Moreover, results of this thesis illustrated the variations or complexities
of aquatic resources in the rural areas and also how and where the SRS fits in the
aquaculture — fisheries continuum which therefore can be used in future research

and development.
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1 Introduction

1.1 General background

Freshwater fish and other aquatic animals (i.e. crustaceans, molluscs, amphibians
and reptiles) play a very important role in the livelihoods of households in rural
areas of South (Immink et al., 2003; Islam et al., 2003; Roos et al., 2003) and
Southeast Asia particularly for their contribution to household food requirements
(Bush, 2004; Gregory and Guttman, 2002b; Hoan, 2006; Mogensen, 2001;
Prapertchob, 1989; Ruben, 2007; Saengrut, 1998). Aquatic animals are both the
principal source of animal protein (Dey and Ahmed, 2005; Kent, 1998; Ling, 1977,
Meusch et al., 2003) and provide essential vitamins and minerals vital to human
health, particularly children and lactating mothers (Karapanagiotidis, 2004;
Mogensen, 2001; Roos, 2001; Sugiyama et al., 2004). Such aquatic animals have
been commonly obtained from wild, unmanaged stocks. However, in recent years,
the supply of such aquatic animals has decreased due to the demand of increasing
populations (Bush, 2004; Dey and Ahmed, 2005; Kent, 1998) and environmental

degradation/management.

The contribution of both aquaculture and capture fisheries vary between areas in
Asia (Table 1.1). Sugiyama et al. (2004) reported that Cambodia had one of the
highest percentages in terms of the contribution of capture fisheries to the country’s
GDP amongst the countries in Asia Pacific. However, Cambodia was also identified
as having one of the lowest levels of aquaculture production. The contribution of the
two types of production system to the GDP of Thailand and Vietnam were relatively

similar. However, this figure did not include the value of production that was being



consumed locally i.e. household consumption. Furthermore, such figures do not
include aquatic animals other than finfish that are mostly consumed by the poorest
members of the community, particularly in those households living below the

poverty line.

Table 1.1. Contribution of aquaculture and capture fisheries to GDP. (Source:
Sugiyama et al., 2004)

Countries Production values as percent of GDP
Aquaculture Capture Fisheries
Cambodia 0.90 10.03
Thailand 2.07 2.04
Vietnam 3.50 3.70
Bangladesh 2.67 1.89
Lao PDR 5.78 1.43

Despite recognising the importance of fish and other aquatic animals, the
complexity and the specific contribution of certain types or groups of aquatic
animals is still unclear. Nowadays, exploited aquatic animals are mainly categorised
by the type and source of seed i.e. stocked and unstocked or ‘wild’ species. Stocked
species are those determined to have come from any conventional aquaculture
system where seed is produced from a hatchery. Unstocked or capture fisheries are
based on aquatic animals harvested from unmanaged natural water bodies where

there has been no augmentation based on hatchery produced seed.

In Southeast Asia, there are several types of management being employed in
particular types of aquatic system. Aquatic systems are not only classified into
conventional ponds and natural water bodies, but a wider variety of aquatic systems
ranging from very intensive closed aquaculture systems to extensive open capture

fishery systems (Figure 1.1, Guttman, 1996). However, there is an information gap



regarding these intermediate systems and the aquatic animals coming from such

systems were often classified based on the simplistic criteria mentioned above.

Self-recruiting species (SRS)

Little (2002a) described self-recruiting species (SRS) as “aquatic animals that can
be harvested regularly from a farmer managed system without regular stocking.”
The species that can be included in this group include species originating both from
natural and controlled environments. Unstocked animals in cultured systems are
often considered ‘wild’ and viewed negatively by promoters of conventional
aquaculture as weeds or predators (Setboonsarng, 1993). In Bangladesh, some of
these species were categorised as small indigenous species (SIS) (Islam, 2007;

Wahab, 2003).

Farmer managed aquatic systems (FMAS)

The most common conventional aquaculture systems in Asia are excavated ponds
which are usually closed and static water systems i.e. flow and exchange of water if
it occurs is occasional and discontinuous. This restricts the natural entry of aquatic
animals into the system (Fedoruk and Leelapatra, 1992) and necessitates regular
stocking of seed. However, particularly in rural areas in Asia, aquatic systems used
to produce fish and other animals by farmers/ households are more variable in their
characteristics. In addition to ponds of various types these ‘farmer managed aquatic
systems’ (FMAS) have been recently defined by researchers (Amilhat, 2006; Little
et al., 2004; Morales et al., 2006) to include rice fields and adjacent water bodies

(e.g. trap ponds and ditches). The complexities of the various types of FMAS in



rural areas are rarely investigated as the main focus of previous studies has tended

to be conventional aquaculture ponds or community managed systems.
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Figure 1.1 Aquaculture-fisheries continuum related to capital intensity of the activity
(Guttman, 1996)

There is a great need to better understand and increase the awareness of the different
types or groups of aquatic animals, and more so the different types of production
systems, that contribute to livelihoods in rural communities. These measures would
lead to more appropriate management being developed and implemented and limit

any negative effects of change.

This section provides a general introduction of the research (1.1). A review of
literature related to various issues addressed in this research is explicitly discussed
from section 1.1.1 to section 1.1.5. The different approaches employed in this

research are briefly discussed in sections 1.1.6 and 1.1.7. Further background and



review of relevant literature on various research approaches and methods are
described in the relevant chapters of this thesis. Section 1.2 provides general
descriptions of the study sites of this thesis. Background information regarding the
research project (SRS in Aquaculture, R7917) which supported the different
activities of this thesis is presented in section 1.3. The rationale, the key research
questions, study outline and limitations are presented in sections 1.4,1.5 and 1.6,

respectively.

1.1.1 Aquatic resources

In Asia, freshwater aquatic systems contain important resources of fish and other
aquatic animals and plants. Such systems and organisms comprise the ‘aquatic
resource’ (Soubry, 2001). A further sub-classification of this resource was proposed
by Bush (2004) where all the organisms in the aquatic systems were called “living
aquatic resources”. The non-living aquatic resources (aquatic systems) in Asia can
be classified in various types from the extreme ends of the spectrum; from the
natural, unmanaged systems to very intensive aquatic systems. Aquatic systems
under the natural and unmanaged categories may include small water bodies like

lakes, rivers, streams, swamps, reservoirs, and canals (Lorenzen et al., 1998).

However, interest in exploring the roles and the potential contribution of such
systems to the overall livelihoods of the poor households/ farmers and individuals is
recent. Many people would classify many FMAS as ‘wild’ or ‘unmanaged’, but
even a cursory observation of current practices suggests rural households do
practice various forms of management. But these systems are typically not

independent of broader aquatic resources- there are often dynamic linkages of these



systems with perennial/ open water bodies that may be critical to sustaining their

functions and productivity.

Aquatic resources in livelihoods

The two main tangible benefits of the aquatic resources are their direct contribution
to a household’s food consumption and as an additional source of income.
Additionally, aquatic resources may also contribute to enhancing social capital of
households or individuals within rural communities. Several researchers have
reported the important contribution of aquatic animals to total food consumption of
rural households in Asian countries (Ahmed et al., 1998; Ahmed et al., 1999;
AIT/AO, 1992; ARMP, 2000; Bush, 2004; Dey and Ahmed, 2005; Dey et al., 2005;
Garaway, 1999; Gregory and Guttman, 2002b; Gregory et al., 1996; Middendorp,
1992; Mogensen, 2001; Prapertchob, 1989; Saengrut, 1998; Shams and Hong, 1998;

Tana et al., 1994; Wahab, 2003).

Aside from their contribution to general food security (Dey et al., 2005; Sugiyama
et al., 2004), aquatic animals contribute specific nutritional values in many Asian
diets, especially in rural areas (Mogensen, 2001; Roos et al., 2003; Thilsted, 2003;
Wahab, 2003). Aquatic animals also fulfill important ecological (Kamp et al., 1993)
and economic roles in the region (AIT/AO, 1992; ARMP, 2000; Baird, 2000;

Prapertchob, 1989).

Access to resources

Ostrom (1990) differentiated resources according access: common pool resource

(CPR) and private property resource (PPR). A common pool resource is a given



resource where every individual have equal rights of exploitation. On the other
hand, access to any private resource is limited to selected individual based on
‘rules’. Different resources have different degrees of accessibility. Most of the
natural and unmanaged aquatic systems in rural areas of Asia, at least in Cambodia,
Vietnam and Thailand are considered open access i.e. use or exploitation of the
resource is unrestricted. Throughout the year, such systems are the predominant
source of living aquatic resources in rural areas. Additionally, some aquatic systems
that are owned or managed by farmers or households are also open to everyone
during certain periods of the year; for example rice fields were traditionally open
access during the rainy season when flood waters link adjacent natural water bodies
and managed rice paddies (Amilhat, 2006; Gregory and Guttman, 2002b). Living
aquatic resources are often collected from rice fields at the onset of the rainy season.
However, increasingly such access changes as the main crop harvest approaches and

when the water becomes concentrated in deeper areas which are usually managed.

Seasonality can greatly affect not only agricultural production (Gill, 1991) but also
accessibility to different aquatic resources and the required inputs in rural areas
(Brummett, 2002). Seasonality can also influence the behaviour, livelihood
strategies of individuals or households in the community (Beaton, 2002; Morales et
al., 2003) and access to various livelihood resources (natural and human capital) as
privately owned rice fields for example can be a common pool resource during the
rainy season as observed in some part of Asia (Amilhat, 2006; Gregory and
Guttman, 2002b; Little et al., 2004). Similarly, low-lying areas close to reservoirs
and lakes can be inaccessible during the dry season as privately managed trap ponds

are located in this area (Little et al., 2004).



Accessibility to large aquatic systems likes swamps, reservoirs and lakes, can also
be negatively impacted through research or development work that leads to
management changes being implemented (Garaway et al., 2001; Gregory et al.,
2007). This includes initiatives such as community or group-based management
activities or privatisation of wetlands. Natural aquatic systems and large water
bodies were the most common place for the resource poor to acquire living aquatic
resources in Cambodia (Gregory and Guttman, 1996). Introduction of community-
based management risks once open access systems becoming limited to those that
manage it and in most cases, this group is mainly composed of better-off members
of the community (Lorenzen et al., 2001). Such initiatives can therefore potentially
marginalize poorer groups in the community or those that are not involved in the

actual management of the system (Baird, 2000).

1.1.2 Aquatic system management

There are several benefits that households, especially in rural areas of Asia, get from
various types of aquatic system. However, due to various issues and trends affecting
the sustainability and productivity of such systems, such benefits are often in
decline (Bush, 2004; Soubry, 2001). Different management approaches have been
developed and implemented by several organizations in order to enhance the
production from aquatic systems. The following section discusses a range of

different management activities.

1.1.2.1 Capture fisheries

The act of harvesting or collecting of aquatic animals from wild or unmanaged
aquatic systems is referred to as capture fisheries. The majority of aquatic animals

being consumed in the diets of most Asians originate from capture fisheries (Baird,



2000; Bush, 2004; Coates, 2002; Roos et al., 2002; Sugiyama et al., 2004). In Asia,
capture fisheries play a significant role in terms of employment, foreign exchange
earnings and food supply. Moreover, such activity contributes significantly to the
socio-economic stability of rural areas where a large proportion of the Asian
population live (Chua, 1986). Cambodia is an example of a country where most
aquatic foods derive from such systems, especially from the large and productive

Tonle Sap fishery (Baran, 2005).

Due to the fact that most capture fisheries are unmanaged, therefore the population
as well as diversity of the aquatic animals is under threat. Decreasing catches have
been experienced by fishermen in the region. This scenario can be attributed to
increasing pressure on capture fisheries as a result of increasing population,
increasing resource exploitation brought by modern technology and few

opportunities for livelihood diversification.

Several research and development organizations have been working towards
sustainable capture fisheries. Several fisheries management strategies have been
employed such as restriction on the type of gear, limiting the duration of fishing
season and designating fishing grounds. Furthermore, restoration of identified
breeding grounds for important species in the wild has also been carried out by

government, development organizations and research institutions.

Capture fisheries have an important role to play in food security and poverty
alleviation but the pressure on most stocks is increasing with demand brought by an
increasing population. However, fisheries need to be managed properly in order to
meet the demand for food consumption. De Silva (2001) and Welcomme and

Bartley (1998) and reviewed approaches that have been carried out by researchers



and development organizations to enhance yields from reservoirs and other
perennial waters especially in Asia. Enhancements are attempted through
interventions such as group management and restricting access, which can be
categorised as community-based approaches. Stocking of seed and/or broodstock
and provision of other inputs define culture-based fisheries. The succeeding part of

this section discusses these approaches in enhancing fisheries yield.

1.1.2.2 Community-based fisheries

Community-based management is the co-management of natural or common pool
resources by a group of individuals in order to improve or sustain production
(Middendorp et al., 1996; Pomeroy, 1998). It recognises local knowledge,
institutions and establishes common property regimes (Berkes et al., 1998; Ostrom,
1990). This approach is usually implemented in small water bodies (Garaway et al.,
2001) and other perennial water bodies that are naturally productive but pressure for
change has resulted from declining yields linked to over exploitation, pollution and
habitat modification (De Silva, 2001; Welcomme and Bartley, 1998). Considering
the problems mentioned above, several approaches by both research and
development organizations (Amarasinghe and de Silva, 1999; Amarasinghe et al.,
2002; Middendorp et al., 1996; Pomeroy, 1998; Sultana and Thompson, 2004;
Thompson et al., 2003; Wiber et al., 2004) have been taken/ implemented to sustain

the productivity of such water bodies, which included community based approach.

1.1.2.3 Culture-based fisheries

Another approach to enhancing fish yields as well as stock diversity from small
water bodies is the regular stocking of suitable species and harvesting at a

marketable size (Middendorp et al., 1996; Nguyen et al., 2005; Radheyshyam,

10



2001). Such culture-based fisheries can increase fish productivity from perennial
water bodies and has been widely practiced, particularly in developing countries in
Asia, to increase fish food production. The approach however is typically managed
using a community-based approach as it does not only involve privately owned
resources (Radheyshyam, 2001) but in most cases involves utilization of common
pool resources (e.g. small reservoir, non perennial reservoirs, tanks, and canals)
(Garaway et al., 2001; Jayasinghe et al., 2005; Nguyen et al., 2005; Wijenayake et

al., 2005).

Both community-based and culture-based fisheries can enhance the production of
water bodies, however, there are still issues that undermine the success of such
management approaches. These include lack of organizational capacity; poor
distribution of the benefits; and access restrictions to those that were not part of the
management approach (Radheyshyam, 2001). These issues are still unsolved and

not fully understood (Kumar, 2002; Thakadu, 2005).

1.1.3 Agquatic production systems

1.1.3.1 Rice field fisheries

Aside from producing rice and other agricultural crops, another role of rice fields in
lowland areas in Asia is to provide temporary habitats for AA during the rainy
season when water from the adjacent perennial water bodies overflows (Fernando,
1993; Gregory and Guttman, 1996). During this period AA graze for food, breed
and grow in rice fields (Gregory and Guttman, 1996; Halwart et al., 1996; Little et
al., 2004). Harvest of aquatic animals also takes place in rice fields and they are an

important source of food in Asia (Gregory, 1997; Gregory and Guttman, 2002b;

11



Little et al.,, 2004; Shams and Hong, 1998). Fish from rice fields have been

considered an additional source of income by most farmers in Malaysia (Ali, 1990).

Gregory (1997) classified rice ecosystems of Cambodia into five types based on a
culture and capture perspective; rainfed upland, rainfed lowland, irrigated,
recession, and deep water ricefields. Lowland rainfed and irrigated ricefields have
greatest potential for capture fisheries development while ricefields at higher
elevations are perceived to have more potential for culture-based fisheries or even

conventional aquaculture.

Some research has been conducted to investigate issues related to culturing fish in
rice fields in Asia (Das, 2002; Fernando and Halwart, 2000; Frei and Becker, 2005;
Little et al., 1996; Middendorp, 1992; Purba, 1998; Rothuis et al., 1998; Vromant et
al., 2004 and 2002; Yaro et al., 2005). However in lowland rice fields of Cambodia
and rainfed areas in Northeast Thailand, capture rather than culture is more popular
(AIT/AO, 1998; Gregory and Guttman, 1996; Gregory, 1997; Guttman, 1999). The
production of aquatic animals from rice fields is under great pressure due to human
activities like the use of destructive fishing gears and intensification of agriculture.
Modern varieties of rice and economic incentives encourage widespread application
of pesticides and more efficient use of water that tends to mean less is retained in
the rice field; both measures are potentially problematic for aquatic animals

coexisting in ricefields (Gregory and Guttman, 1996; Kway, 2001; Soubry, 2001).

1.1.3.2 Aquaculture

Aquaculture is defined by FAO (1992) as “the farming of aquatic organisms, which
includes fish, crustaceans, molluscs, amphibians, and aquatic plants”. Furthermore,

the term “farming” in this context pertains to a form of intervention in the rearing
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process by households or individuals. Such interventions include regular stocking,
feeding and protection from predators (Bailey et al., 1996). The development of
aquaculture may not be a panacea for increasing problems of food security but it has
been associated with improving continuity of supply of aquatic products (Bailey et
al., 1996; Smith and Peterson, 1982) and to lessen the pressure on depleting
population of wild stocks (Phelps and Bart, 2001). Little et al. (2002) reported that
the availability of seed for stocking has been a major factor in the rapid spread of
conventional aquaculture in Asia. Nowadays, aquaculture seed are considered
synonymous to young AA produced under controlled conditions in hatcheries. The
majority of these seed are of herbivorous/omnivorous carps that are then cultured in
semi-intensive culture systems (Coche, 1982; Edwards, 2000), although the range of

cultured species continues to grow and includes higher value species.

Edwards (2001) compared two types of aquaculture; traditional and modern-based,
at opposing ends of the culture spectrum. In this classification however, the source
of stock and socio-economic factors were not considered (Table 1.2). A comparison
between the two differing types was its primary purpose, examining systems
intended to provide food for household consumption or cash for household income.
This simple classification is valid although aspects of the intensity of production as
well as mode of culture may overlap between aquaculture types. For instance,
although in most cases monoculture relates to intensive and modern aquaculture
practices, it can however be traditional if resource poor farmers are doing it and they
have other crops or livestock that can integrate into the system (e.g. duck and
poultry). In contrast, integration with crops, livestock and various types of
wastewater can be classed as modern aquaculture if practiced as intensively

managed systems. There are several approaches to characterising aquaculture
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through groups or typologies and their validity ultimately stems from the purpose

for such classification.

Aside from comparing the two types of aquaculture, Edwards (2001) also attempted
to show several possibilities of integrating the two, which he perceived to be more
sustainable. The nature of seed supply is one criterion that warrants inclusion in any
comparison as availability of seed is an important factor in aquaculture development
in Asia (Little et al., 2002). Both the cost and availability of conventional hatchery
seed may constrain their use by households in rural areas. In Cambodia for instance,
the development of aquaculture has been constrained through lack of hatchery seed

(Gamucci, 2002).

Table 1.2 Definition of traditional and modern aquaculture. (Source: Edwards, 2001)

Criterion Traditional Modern
Derivation of Farmer-based Science-based
technology
Nutritional input ~ Natural food from organic fertilizers Agro-industrial pelleted
and or supplementary feed from by- feed
products
Intensity of Semi-intensive, i.e. mainly natural Intensive, i.e. nutritionally
production food complete feed
Mode of culture Integration with crops, livestock, Monoculture
sanitation

In Bangladesh for example, Karim (2006) reported that seed costs dominated pond
investment and purchase often occurs at a time when cash is in short supply. Most
seed is supplied intermittently by traders in rural areas (Little, 2001; Little et al.,
2002; 2007) resulting in both the individual size of seed and range of species often
being limited. Subsequently, this can lead to poor performance in farmers’ grow-out
systems because of poor survival and a restricted polyculture of species

respectively. The conventional approach to improving the performance of rural
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aquaculture (Edwards and Demaine, 1997) is to upgrade production and delivery
systems of hatchery seed but the importance of unstocked aquatic animals that are
typically produced and harvested alongside stocked species has been ignored. Such
species, (self-recruiting species, SRS) that are harvested from aquatic systems
managed by the household (FMAS) appear to be a common feature in Asia
(Morales et al., 2006) and to be meeting rural peoples’ needs. In conventional
aquaculture systems, such species have been considered ‘weeds’ in the system,

requiring control or eradication.

Ling (1977) previously identified important roles played by aquaculture in southeast
Asia: (1) a source of food for the common man; (2) income for the individual and
contribution to national income through export earnings i.e. ornamental fish and
other high value species; (3) a good means of utilizing human and animal wastes (4)
helps to control water pollution and eutrophication; (5) helps to reclaim
unproductive land such as mangrove area, swamps, lowlands and floodplains; and
(6) offers opportunity of employment to other farmers/ other individuals. To date,
all of these roles are still being met by most individuals directly or indirectly
connected to aquaculture. Several researchers have reported the importance of
aquatic animals to general livelihoods of Asian people especially its contribution to
meet food security. Ahmed and Lorica (2002) have examined the role of
aquaculture within overall food security in developing countries in Asia and have
concluded that although significant contributions to household consumption occur,
impacts on livelihoods are insignificant. Halwart (2005) suggested that aquaculture
contributed to poverty alleviation through employment gains made by local people
generating income to support other basic needs including their provison of food.

The adaptation of aquaculture in various environments and systems makes it more

15



possible to contribute to food security in developing countries particularly in Asia as
reported by several researchers and development agencies (ADB, 2005; Demaine,
2001; Demaine et al., 1999; Edwards, 2000; Little et al., 1996; Luu et al., 2002;
Sugiyama et al., 2004). Dey and Ahmed (2005) reported that the contribution of

aquaculture in most Asian countries has increased rapidly over the last few decades.

In rural areas, particularly with resource poor individuals/ households, aquaculture
is inevitably a food farming activity integrated with other food producing activities
(FAO, 1996) such as rice, other crops and livestock. Traditional or extensive culture
systems are practiced in rural aquaculture, with no or minimal extraneous inputs.
Such systems depend heavily on natural food produced within the whole farmer’s
system i.e. crops and livestocks. Both on- and off-farm resources are used to
enhance the natural fertility of the aquatic systems such as manure, processing by-

products and other organic materials.

1.1.4 Sustainable livelihoods (SL)

A livelihood can be defined as the set of capabilities, assets (natural, physical,
human, financial and social capital) and activities (mediated by institutions and
social relations) required for a means of living (Chambers and Conway, 1992;
DFID, 1999; Ellis, 2000b). Such livelihoods are perceived to be sustainable when
someone can withstand stresses and shocks, maintain or enhance their capabilities
and assets while not undermining the natural resource base (Chambers and Conway,
1992; Scoones, 1998). There have been several livelihood frameworks developed
and applied by different development organizations such as DFID, CARE, Oxfam
and UNDP: these are being used by researchers and development institutions at

present. Although variation exists in terms of application and foci of the different
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organizations in applying sustainable livelihoods analysis, their similarities far
outweigh such differences (Carney et al., 1999). The CARE organization sees the
application of a livelihoods framework as an effective way of improving
intersectoral coordination which subsequently increases the impact of its activities
and programmes (Carney et al., 1999; Frankenberger et al., 1999). DFID on the
other hand (Carney et al., 1999) employed a livelihoods approach to better support
accumulation of assets and towards more effective functioning of structures and
processes (Figure 1.2). Oxfam have used a livelihoods framework in a different
way, using it to integrate several perspectives of development including economic,
social networks, institutional and ecological assets (Carney et al., 1999). For the
UNDP however, the SL approach was applied largely in agriculture and natural
resources work where they focused on promoting access and sustainable use of the

assets upon which all sectors of the community rely.

Understanding livelihoods and determining the sustainability of such livelihoods are
two different activities, although they are linked together. The first is elucidating the
present situation or characteristics of the household or individual based on assets
and capabilities. Livelihoods analysis however, based on the IDS perspective
(Scoones, 1998) seeks to understand a given situation i.e. policy setting, politics,
agroecology and socio-economic conditions. Understanding how households or
individuals utilise their livelihood resources to carry out agricultural intensification/
extensification (mediated by institutions and other organizations), diversify their
livelihood activities, and migrate to maintain or sustain a livelihood are considered

critical (Bebbington, 1999; Chambers and Conway, 1992).
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Figure 1.2 DFID Sustainable Livelihoods Framework (Source: DFID, 1999)

Chambers and Conway (1992) describe two types of livelihood sustainability: (1)
environmental sustainability and (2) social sustainability. The first type concerns the
impact on resources and other assets while the latter concerns the capabilities for
coping with stress and shocks. The external impact of livelihoods on other
livelihoods is the focus of environmental sustainability whereas social sustainability

focuses on the internal capacity to withstand outside shocks or pressure.

Seasonality is inevitably an important factor in the diversification and sustainability
of livelihoods amongst households in rural areas (DFID, 1999). This factor
influences directly or indirectly several aspects of livelihoods such as food security,
health, livelihood strategies, and even income and expenditure (Sahn, 1989). Short-
term migration of the labour force is one result of seasonality, especially in rural

areas where farming is the main livelihood activity (AFGRP, 2003; Beaton, 2002).

Vulnerability is defined by Henninger (1998) as the susceptibility of an individual

or household to external shocks and fluctuations. Several factors or risks may
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contribute to the vulnerability of an individual: environmental risks (droughts,
floods and pests), markets (e.g. price fluctuations and unemployment), political
risks, social risks (reduction of community support and entitlements) and health
risks (e.g. exposure to disease) (ADB, 2006). Such risks were considered as the
driving force in the livelihood adaptation and diversification. Households or
individuals who are unable to cope or diversify due to the stresses posed by the
external shocks are considered vulnerable and achieving sustainable livelihoods is a

significant challenge to them (Ellis, 1999; Scoones, 1998).

1.1.5 Poverty

ADB (2005) defined poverty as the deprivation of basic capabilities. Such
deprivation includes not only material factors which can be measured by income
and consumption but also non-material factors such as unemployment, ill-being,
education, high risk or vulnerability, gender and social discrimination. The World
Development Report 2000/2001 provided a detailed description of all the
dimensions of poverty which includes: people without fundamental freedom of
actions and choice, lack adequate food, shelter, education and health (World Bank,
2001). Households in the community can be considered to be in such a state when
they lack the capacity to access the type of food/diet, participate in activities, or are
unable to live in a condition with amenities that are customary in the community
they belong (Alcock, 1993) in other words deprived from leading the kind of life
that everyone else value (World Bank, 2001). The definition of relative poverty may

also vary depending on the person/researchers exploring it (Boltvinik, 2006).

The links of poverty to the environment have been explored by several institutions

and organizations in pursuit of pinning down the causes and possible solutions to
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alleviating poverty (Mariara, 2002; Reardon and Vosti, 1995; UNEP, 2004).
Considering the two types of deprivation i.e. material and non- material, a large
proportion of this relates to the available resources which individuals or households
possess or have access to. Income and consumption can potentially be affected by
how much households or individuals can earn from their own agricultural products
or from other production areas where they have access. Likewise, the amount of
consumption (including expenses) could be based on the available products which
individuals or households can consume or have access to. It is therefore important
that these resources contributing to livelihoods and poverty alleviation in a local
community should be maintained, particularly those which account for the majority
of production. These resources may include living aquatic resources. Bush (2004)
reported the important contribution of the living aquatic resources to the rural poor
in Southeast Asia including aquatic animals, plants and the water itself. However, as
described by the World Development Report 2000/2001, poverty has several faces
and addressing it through improving physical capital alone is not enough. It was
argued that health and education were at least as important and that improvement of
such will promote growth and income for rural people (World Bank, 2001). Three
ways of attacking poverty were proposed: promoting opportunity, facilitating
empowerment and enhancing security. It is necessary to address poverty in a
broader approach i.e. attacking it in all faces as the different aspects of poverty
interact and influenced one another. For instance, addressing deprivation in human
capital would not only result in better human assets but also positively influence the
capacity of individuals for different strategies to achieve security. Moreover, the
impact of poverty on women maybe different compared to men. Consideration of

gender aspects in addressing poverty or understanding its causes may provide a
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broader understanding (Jackson and Palmer-Jones, 1999). Susilowati and Karyadi
(2002) reported that approximately 70% of the world’s poor are women, who face
income deficiency, lower level of education, skills, employment opportunities and
mobility. All these factors contributed to the limited human development capacity

that in turn results in poor health.

Several issues have been discussed already regarding the reporting and
measurement of poverty in different areas of the world. Clearly basing any
measurement on monetary deprivation alone is not enough and might lead to the
wrong conclusions. Although using monetary income and consumption has been a
long tradition in determing poverty, there are a lot of issues identified in this
approach (World Bank, 2001). It has been recognised that proper reporting of the
severity of poverty, particularly in rural areas, should be prioritised as much
development work and policy makers’ decisions are based on such reports.
Ravallion (2003) suggested that prior to quantifying anything and determining

solutions, it is necessary to be clear first about the concept to be quantified.

1.1.6 Research approaches

Generally, there are two broad types of research approach being employed by
researchers in all fields of evaluation, namely (1) qualitative and (2) quantitative.
Researchers who wish to understand the social reality and participants’ perspectives
often favour qualitative approaches. In contrast, researchers who seek to understand
relationships without any particular emphasis of the participants’ perspective often
use quantitative approaches (Reichardt and Rallis, 1994). Both research approaches
have their merits and weaknesses (Table 1.3). Libarkin and Kurdziel (2002)

presented a continuum of data and methodology where “pure” qualitative data can
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be found towards one end of the spectrum and criticised for being too anecdotal. On

the contrary, quantitative approaches are more theoretical in nature. Although

located at the opposite ends of the spectrum, both approaches can shift towards the

other depending on the methods of collection and analysis (Libarkin and Kurdziel,

2002). Both approaches are useful and it is best to combine the two to find a balance

and make sure social and economic factors are taken in to account. Each approach

can complement the other (Mulhall and Taylor, 1998).

Table 1.3 Comparison of some aspects of qualitative and quantitative research.
(Source: Libarkin and Kurdziel, 2002)

Characteristics Qualitative Quantitative
Pros Cons Pros Cons
Methodology Issues can be Results maybe Results from a Analytical
studied in great applicable to only  variety of approach is

Interpretation

detail. Analytical
approach is
unconstrained.

Interpretation
often based on
manipulation of
raw data and is
therefore tied
directly to the data
source.

a narrow range of
individuals or
settings. Often no
connection to
causes.

Individual beliefs
of the researcher
may shape the

data interpretation.

individuals or
settings can be
used to developed
a single
explanatory
model.

Statistical analysis
although not
perfectly free of
subjectivity, is
typically
independent of the
researcher’s

constrained by
established
standardized
methods.
Individuals maybe
artificially forced
into categories.

By the time a
quantitative study
reaches the
interpretation
stage, the context
in which the data
was collected

personal belief maybe lost.
system.
Validity/ Validity and Researcher acts as ~ Validity and Establishing
reliability reliability are the instrument; reliability are validity and
established training and skills  highly controlled reliability is time
through logical of practitioner can  variables consuming.
reasoning and bias results. established
concensus; statistically;
statistics not limited training
required required.

1.1.6.1 Qualitative approaches

Qualitative methodologies usually produce data in descriptive forms, mostly non-

numeric (Maxwell, 1998). In some cases, the numbers are just arbitrary. The main
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aim of qualitative approaches is to develop concepts that will help us elucidate
social phenomena (Libarkin and Kurdziel, 2002). The approach aims to take into
consideration the meanings, experiences, knowledge and perceptions of the
participants. This approach is more concerned with exploring the ‘what’ and ‘how’
aspects of investigation rather than ‘how many’ (Pope and Mays, 1995). A common
set of tools used in qualitative research is participatory rural appraisal (PRA) and
rapid rural appraisal (RRA). Semi-structured interviews, focus group discussions,
mapping, modelling, participation observation, trend analysis and well-being
ranking are also included in this approach. Seeking to generalise or formulate
universal theories are not the main foci of this approach, rather formulating theories
grounded in the perspectives of those who participated in the process i.e.
farmers/individual households. Critics have challenged the rigour of the data
collected using qualitative approaches and have labelled them as subjective,
imprecise and ‘soft’. Maxwell (1998) argued that qualitative methods cannot be
used to draw statistical inference but information can be utilised to draw logical and
analytical inference. However, a recent study has found that participatory
techniques can produce ‘hard’ data and be used to generate statistics (Barahona and

Levy, 2002).

1.1.6.2 Quantitative approaches

Quantitative approaches usually comprise of methodologies that involve
mathematical or statistical techniques (Maxwell, 1998) used to test hypotheses and
validate theories and subsequently produce or generalise knowledge (Libarkin and
Kurdziel, 2002). Such quantitative approaches can usually be replicated in other

areas/ fields and mostly deal with large data sets. Examples of this type of research
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approach are social surveys, structured interviews, experiments, structured
observations, content analysis and analysis of statistical information (Bryman,
1992). Aside from the strengths mentioned earlier, quantitative approaches also
have some weaknesses. The greatest critique of this approach is that its tendency to
concentrate largely on the problems that can be easily quantified which eventually

neglects socio-cultural and other issues that are more difficult to quantify.

1.1.6.3 Combined qualitative — quantitative approach

A combination of the two approaches can lead to a richer and more useful
conceptualization of information as illustrated by several researchers (Reichardt and
Rallis, 1994; Sandelowski, 2000; White, 2002). Holland and Campbell (2005)
reiterate the importance of combining resource methods by explaining that the
quantitative approach can produce data which can be analyzed to illustrate
relationships and on the other hand, the qualitative approach helps in probing and
explaining the relationships. Furthermore, Holland and Campbell (2005) described
how the iterative relationships between describing and explaining proved its
combination power. Furthermore, it can enhance the practice and utilization of
both research and evaluation. Although this may be a relatively new approach and
have received little attention from qualitative researchers, probably due to some
uncertainty on the advantage of using them (Abeyasekera, 2005), there are a number
of researchers already applying a combination of the two approaches mainly to
study poverty (Place et al., 2005). Researchers such as Appleton and Booth (2001),
Hargreaves et al. (2005), Howe and McKay, (2005), Lawson et al. (2006), Maxwell
(1998), Place et al. (2005) and White (2002) combined the two approaches in

elucidating the dynamics of poverty and have proven that there is value in
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combining qualitative and quantitative approaches to understand the key factors
responsible for poverty causation or alleviation. The insights from qualitative
approaches can also subsequently contribute to the development of quantitative
analysis (Pope and Mays, 1995; White, 2002). There are several aspects of reality
and each aspect lends itself to different methods of inquiry (Sandelowski, 2000).
People from the evaluation field suggested that both approaches can contribute to all
aspects of evaluation enquiries and can be successfully used together (Brieddenhann
and Wickens, 2005). This argument supports the claim of Holland and Campbell
(2005) that different approaches have their respective strengths but cannot substitute
for each other; their combination can bring both strengths together. Abeyasekera
(2005) highlighted the importance of generalizable results in development research;
in other words, a set of data being able to be qualitatively interpreted and described

for a target population.

Holland and Campbell (2005) suggested that combination of the two approaches is
often powerful when combined at different levels or sequences and cited White and
Carvalho (1997) who identified three ways of combining the two approaches:
integrating, sequencing and merging. These three approaches were suggested in
doing quali-quanti research in order to have better measurements, more powerful
analysis and combining findings for better recommendation or action (Holland and

Campbell, 2005).

1.1.6.4 Participatory approaches

Participatory rural appraisal (PRA) or approaches have been described by Chambers
(1992) as a ‘growing family of methods and techniques’ to enable a community to

let their views and perceptions be shared and take part in the analysis of their life
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and conditions. These participatory approaches aim to empower local individuals to
plan and act for the betterment of their livelihoods. Local people in the community,
regardless of literacy level, have capacity to analyse and manage complex and
detailed information regarding their community, most of which have been
underestimated (Chambers, 1991; Leurs, 1996). Barahona and Levy (2002) further
described PRA as a set of tools that emphasise local knowledge and allows
development practitioners, officials from the government and the local community

to work hand and hand to plan appropriate programmes.

Since PRA evolved in the mid 1980’s, there has been a paradigm shift towards more
participatory development (Chambers, 1994a). Through participatory research,
individual participants, farmers, households or even communities have been
empowered to manage their own assets and resources (Lightfoot and Noble, 1993).
In the development field particularly in carrying out project assessment, monitoring
and evaluation, PRA is now mainstream, however, its role in research has often
been challenged (Biggs, 1995). The capacity of the participatory approach to
produce hard data has been criticised (Barahona and Levy, 2002). Chambers (2005)
however, discussed ways in which participatory approaches can produce
quantitative information and cited several reference sources where this approach has
been used. There are three ways of generating quantitative information from
participatory approach: (1) in a comparative research mode (Brock, 1999); (2) more
empowering mode — participatory monitoring and evaluation (Estrella and Gaventa,
1997; Guijt, 1998); and (3) standardised participatory approaches and methods. The
standardised participatory approach is usually carried out by individuals, or groups
in different locations doing similar things that provide numbers which can be used

in any mathematical or statistical analysis (mean, frequencies, comparisons).
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However, caution has been advised to the degree that standardisation can be
employed. It is perceived that the more the approach is standardised the more
extractive, less empowering and less accommodating of local priorities the approach
becomes (Chambers, 2005). Recently, Immink et al. (2003), Islam et al. (2003) and
Morales et al. (2003) used a portfolio of methodologies that attempted to reconcile
the need for openness of questioning with a structured approach that allowed
comparison of and learning between social groups, communities and sites.
Moreover, key design principles were taken into account and the approaches used
were consistent and systematic and subsequently produced hard data that could be
treated statistically. Standardization of the PRA tools allows researchers to scale up
studies that employ participatory approaches (Barahona and Levy, 2002). However,
making sure that relevant questions are asked in each community required some

sensitive modification.

The evolution of PRA developed from an earlier approach (RRA) in the late 1980s.
Both of these approaches challenged the conventional methodologies of research in
terms of producing hard data to be used in generalisation and understanding
phenomena. Although both approaches involve the participation of community,
these two approaches are completely different (Table 1.4) in terms of data collection
and use. A general difference between two approaches is that PRA is being
employed with the aim of enabling local communities to conduct their own analysis
and subsequently plan or take action based from their learning, whereas the

intention of RRA is for outsiders to learn about the local community.
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Table 1.4 RRA and PRA compared (Source: Chambers, 1994b)

Characteristics Rapid rural appraisal Participatory rural appraisal

Period of major Late 1970s, 1980s Late 1980s, 1990s

development

Major innovators based in ~ Universities NGOs

Main users at first Aid agencies; universities NGOs; Government field
organizations

Key resource earlier Local people’s knowledge Local people’s analytical

undervalued capabilities

Main innovations Methods; team management Behaviour; Experiential
training

Predominant mode Elicitive; extractive Facilitating; participatory

Ideal objectives Learning by outsiders Empowerment of local people

Longer term outcomes Plans, projects publications Sustainable local action and
institution

Several participatory tools are now being implemented in social, health and food
security, natural resource management, forestry, agriculture and fishery research. In
social research, studies on livelihood analysis, poverty assessment and institutional
analysis were the most common areas in which participatory approaches were being
employed (Adato and Meizen-Dick, 2002; Bergeron et al., 1998; Chambers, 1994b;
Reardon and Vosti, 1995). Several livelihood analyses with farmers and fishers have
also employed participatory approaches (Allison and Ellis, 2001; Gladwin et al.,
2002; Lightfoot and Noble, 1993; Takasaki et al., 2000). Amongst the collection of
participatory tools used, wealth and well-being ranking, preference ranking and
scoring and matrixes were the most commonly practiced in both development and
research fields. If the PRA tools were adapted through a process of standardisation
1.e. taking into account the requirements of compatibility of data between sites or
groups, these participatory techniques can also be tested statistically, particularly the

ranking and scoring activities (Barahona and Levy, 2002; Fielding et al., 1998).

Aside from the criticism that participatory approaches only produce soft data, there

are several other challenges that this approach faces. These include the constraints
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that inequalities in power, knowledge, time and money impose on true participation,
and the validity of research outcomes. Cultural differences may also undermine
participation, especially of marginal groups (Cooke and Kothari, 2001). Leurs
(1996) discussed that in all the different contexts that PRA is used i.e. individual,
community, organizational, project and programme, donor and policy levels, these
are common concerns. These issues needed to be considered by those that are just
starting or planning to engage in a participatory approach, as these issues can
influence the results of the activities or program. Mosse (1994) discussed
theoretical reflections on the practice of PRA based on experience of constraints and
raised issues regarding its application. Amongst the concerns were: 1) the use of
PRA depended upon established links between an agency and local communities, 2)
the issue of participation i.e. whether the perspective and knowledge of all sections
of a community are equally accessible to the methods of PRA, and 3) that
complicated questions of the existence of different kind of knowledge and problem
may pose in generating information for planning. Meanwhile, Scoones (1995b)
identified some dilemmas and challenges of PRA, and found PRA was not as quick
as it was claimed; it was a rather slow and difficult process to organize people and
experienced facilitators were essential. Moreover, Scoones (1995b) suggested that
there is a need for anthrophology in PRA, to continue the process of reflection, self
critique, theoretical and methodological enrichment. Leurs (1996) however reported
that the current challenges that PRA is facing have different levels starting from
individual, community, organizational, project/ programme, donor and policy levels.
The challenges identified by Leurs (1996) included power, knowledge, cultural
differences and time and money. In practice, Laderchi (2001) critically refected on

the use of participation in poverty assessment and the problem of scaling up of the
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results. The main concern is the difference in understanding participation and
different agendas of different people. Moreover, the problem of raising the level of

expectations among people is another challenge.

These issues need to be considered by the practitioners in order to generate true and
“reliable” information to help in planning for further research (for researchers) or
development activities (development organizations). Cornwall and Fleming (1995)
suggested that PRA can offer practitioners a different role, as facilitators of
processes. Hence, the critical point in PRA may not be the approach itself, but rather
the person trying to implement it. The success then depends on how facilitators
could maintain the integrity of the information regardless of the relationship with
the community or by ensuring that true participation occurred. Mosse (1995)
identified factors that could implicitly impact on result of the approach: 1) gender
relationships, 2) social dominance, and 3) existence of outsiders that tends to shape
public information. Chambers (1994a) reiterated that in facilitating PRA the
behaviour and attitudes of outsiders matter more than the specific methods.
Practitioners require special skills particularly in communication (Scoones, 1995b)
to be able to handle the situation in the community and making sure the issues and
concerns inumerated above were properly resolved. Moreover, for researchers
including PRA in the programme, it should be a reminder that PRA is not only
limited to sets of tools but also to changes in behaviour and attitude. Laderchi
(2001) further suggest that the issues can be solved by working with other groups

for triangulation.
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Gender issues

The differences in the social and cultural roles of men and women are contextually
defined as gender which is considered one of the most important variables in the
composition of a household (Buenavista et al., 1994; Feldstein and Jiggins, 1994).
Gender divisions within households/communities are not only limited to those
occurring strictly between men and women. The classification on age i.e. young,
adult, children and older member of the household are also considered part of the
gender context (Buenavista et al., 1994; Handa, 1994). The roles of different gender
groups are socio-culturally, economically, and psychologically determined i.e. they
are not only biological phenomenon (Setboonsarng, 2002; Srinath, 2004).
Moreover, these roles can vary over time and among different cultures. However,
these variations in the roles of different genders have also been undermined by
researchers and policy makers. Assumptions that households are homogenous units
and that resource and benefits were equally allocated to each member, regardless of
gender, are common. Furthermore, gender is typically hidden under the collective
terms such as the people, the oppressed, the farmers, and the disadvantaged (Guijt

and Shah, 2001).

Guijt and Shah (2001) have identified six factors that can influence imbalances in

addressing gender issues (Table 1.5)
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Table 1.5. Factors influence the unbalancing of gender issues. (Adapted from Guijt

and Shah, 2001)

o Development activities only focused on alleviating poverty and analysis of such is
only limited to below and above poverty line.

o Initially professionals involved in field work were mainly men which constrained
communication with women

e Rapport building with women and negotiating changes with men took a lot of courage
and required a lot of time, hence the activity becomes unappealing

e Influence of limited and poor quality documentation on participation in perpetuating
poor practice should not be underestimated

e Diversion from the community-driven or community-based planning and
implementation to community appraisal only

e  Gender issues are being implemented in a mechanistic fashion as a result of pressure
from donor and other institutions/organizations.

Considering the different roles of gender groups, gender influence and contribution
to livelihoods and utilization of different resources may also vary. As for many
participatory projects, one of the main objectives is empowerment and targeting the
poorest or the most disadvantaged (Chambers, 1997), however, even in this sector
of society differences still exist. Understanding the gender roles in livelihoods is
necessary for any development work to be better targeted and have higher rates of
adoption. Aside from the roles of the different genders in the production side of
livelihoods, each group has also varying requirement in order to maintain their

livelihoods.

Several studies have highlighted the complexity and the dynamics of the different
gender groups at the household and community level (Argawal, 2001; Handa, 1994;
Johnson et al., 2004; Miller, 1997; Mosse, 1994; Saith and Harris-White, 1999;
Westernmann et al., 2005). Gender aspects in development should not be narrowed
down to women alone. Gender is about maintaining balance between gender groups
i.e. men, women, children and old people and not creating competition between

sexes (men versus women) or worse, conflicts (Setboonsarng, 2002). Making sure
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that all gender groups are being considered and that none are marginalised is the

main aim of gender focused research (Humble, 2001).

In rural areas, particularly in households whose main source of livelihood is
farming, both men and women have responsibilities for ensuring that the family can
cope and sustain their livelihoods. Distribution or allocation of farming labour is a
common scenario in such situations. The introduction of natural resource
management i.e. managing aquatic resources or even aquaculture activities
inevitably changes the responsibilities and labour allocation within the family
(Setboonsarng, 2002). Understanding how certain activities are being allocated to
different household members of different gender types is a necessity to avoid
undermining marginalised groups and more so to enhance empowerment at the

household and community levels.

In 1997, a workshop (Bueno, 1997) and seminar (Nandeesha and Hanglomong,
1997) were carried out to analyse gender issues in aquaculture in the Asia — Pacific.
Both activities revealed that the major contribution of women in aquaculture was
routine, mechanical and menial (Setboonsarng, 2002). Aside from the labour
allocation, issues of access to different resources (natural and financial) and
opportunities were also elucidated. Increasing the awareness on the situation
regarding the current and potential roles of different gender groups in aquaculture
could provide better guidelines for both development workers and technology

disseminators on who will be the appropriate user of the technology.

An issue that hinders the mainstreaming of gender in the research field is that
gender is widely mistaken as being synonymous with women (Srinath, 2004). This

misunderstanding eventually creates competition between gender groups instead of
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incorporating issues affecting both genders. It is very important to look at gender
within a broader context i.e. within the whole society and not isolated or targeting

both gender groups as participants (Mowla and Kibria, 2004).

1.1.7 Social science in aquaculture

Bailey et al. (1996) and Bush (2004) illustrated the dearth of social inquiry into
aquaculture and other projects that aim to help farmers/ individuals/ and households
in developing countries. It is necessary to understand socio-economic conditions
where the objective of aquaculture is to enhance development. A broader
understanding of such issues will contribute to the successful adoption or failures of
aquaculture (Bailey et al., 1996; Little and Edwards, 2003; Ruddle, 1996). The
‘Green Revolution’ that was hailed during the 1950’s, created other problems such
as over supply of single crops, market problems, etc. This served as a lesson to
those involved in research and development and pushed forward a more holistic
approach. The whole system needs to be understood explicitly (Bailey et al., 1996),
and most importantly the social factors within it, to ensure the development of
appropriate technology and high adoption rate and subsequently solve the problem
trying to addressed (Smith and Peterson, 1982). In social research in aquaculture,
the main focus is not on how to improve the aquaculture production through more
advanced hatchery or rearing techniques but rather on the extent to which such
advancement that was developed based on considering the socio-economic
conditions, power relations among different social strata, gender and ethnic groups
(Bailey et al., 1996). Higher uptake and dissemination of new technology in
aquaculture particularly in the rural areas is possible when prior identification of

farming systems that complement the social and economic context of the
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community have been critically understood (World Bank, 1991). Developing more
appropriate aquaculture technologies may be achieved if researchers, development
workers and policy makers would accept the fact that fish farming is just one

dimension of a broader human ecological system (Ruddle, 1996).

As identified by Ruddle (1996), researchers and development workers need to
critically address the following socio-economic and cultural contexts in developing
fish farming projects/ activities: (1) factors internal to producing households (i.e.
decision making, household economics, resources, labour, and marketing) and (2)

factors external to the households (i.e. community and governmental issues).

1.2 The study sites

Three countries in mainland South East Asia (SEA) were the geographic focus of
this research. General socio-economic information regarding the three countries is
presented in Table 1.6. Overall, the three sites were selected to reflect the spectrum
of agro-ecological conditions and the level of aquaculture development in Southeast

Asia.

The research was focused in specific areas within the three countries as presented in
Figure 1.3 (see specific location at each site in Appendix 2 - 4). In Vietnam, Phu
Xuyen and Soc Son districts within the Red River Delta (RRD) were selected as a
highly modified, intensive agro-ecosystem where conventional aquaculture is well
developed (Luu et al. 2002). The majority of households in this area possessed at
least a small excavated pond near their homestead. Moreover, stocking hatchery

reared seed is common in this area.
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Table 1.6. Country profiles

Country
Characteristics Cambodia Thailand Vietnam
Area (km2) 181,035 514,000 331,000
Government Constitutional Democratic Communist
monarchy constitutional people’s republic
monarchy
Main religion Buddhism Buddhism Buddhism
Population (million) 13.5 64.20 82.02
Population density 75 125 249
(No./km?)
Rate of population 1.9 0.9 1.4
increase (%)
% of population living in 359 9.8 28.9
poverty
GDP per capita (USS$) 309 1,906 267
Human development index 0.57 0.77 0.69
(2002), (ADB, 2005)
Labour force (thousand) 6,359.2 36,291 42,500
% of working age
population Male 84.3 89.7 83.5
Female 83.9 77.7 77.3
Prevalence of underweight
children (%) 45 3 32
Life expectancy =~ Male 57 73 74
Female 50 67 68

(Source: ADB, Key Indicators 2004; Coates, 2002; EDSD, 2001)

On the contrary, in the sites in southeast Cambodia (SEC), in Takeo and Svay Rieng
provinces, the agricultural systems are extensive in most areas and aquaculture is
underdeveloped and relatively new (Gamucci, 2002; Gregory and Guttman, 2002a).
The majority of households in this area were assumed to have high dependence on
wild aquatic animals (Morales et al., 2003; Morales et al., 2006). Yasothon, Roi-et
and Srisaket provinces in northeast Thailand (NET) were selected for their
intermediate status for both criteria; whereas wild fish resources remain relatively
abundant stocked fish are also widely available (AIT/AO, 1992; Demaine et al.,

1999; Little et al., 1996; Morales et al., 2006; Pant, 2002; Saengrut, 1998).
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Figure 1.3 The study sites

1.2.1 Red River Delta of northern Vietnam (RRD)

The Red River Delta is the heart of Vietnamese government and culture, situated in
the northern part of Vietnam which occupies approximately 5% of Vietnam’s total
land area (Luu et al., 2002). The RRD is the most densely populated area in
Vietnam, accommodating 20% of the total population of the country despite the
small area. The majority of the population (80%) in this region earn their living

through agricultural activities, mainly rice production.

Phu Xuyen district represents the LOW zone in RRD (approximately 3m above sea

level) which is situated in the southern part of Hanoi City, 60 km from the city. The
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district is also situated close to a river system (Red River Delta). Based on the
secondary information collected from different government offices (AFGRP, 2003),
the majority of the inhabitants in this district (91.74%) are engaged in agriculture

and most of the households in this area were classified as generally poor.

Soc Son is the northern most district of Hanoi City in RRD. It lies some 40 km
away from the north of the city. The majority of the population in this district
(87.4%) are engaged in agriculture, mainly rice production. The district was chosen
as the representative of the DRY zone of RRD. The western edge of the district has

a line of small hills with an elevation of approximately 550 feet above sea level.

1.2.2 Northeast Thailand (NET)

The north eastern part of Thailand is geomorphologicaly referred to as the “Korat
Plateau” because of its shallow basin or saucer-shaped area which is slightly sloping
down to the southeast area of the province (Demaine et al., 1999; Pant, 2002;
Saengrut, 1998). The north eastern region (Issan) covers approximately 33% of the
total area of the country (Little et al., 1996; Saengrut, 1998). This region is situated
around the border of Lao PDR on the northeast. In the southern border, the
Kingdom of Cambodia, Prachin Buri and Nakhon Nayok provinces share borders
with this region of Thailand. Sara Buri, Lop Buri, Phetchanbun and Phitsanulok

provinces border the western boundary of the region.

In general, this region is characterized with undulating and varying altitude which
ranges from 200 — 1000 meters above sea level. With this characteristic, the whole
region was divided into six zones (western highland; northern highland; Sakon

Nakhon Basin; central highland; Korat Basin and southern lowland) of which, the
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Korat basin is where the provinces (Roi-et, Yasothon and Srisaket) in the present

study are located.

The agro-ecosystems of north east Thailand are generally classified as
heterogeneous due to its topography and rainfall variation. An undulating plain or
plateau and slightly tilted toward one corner and bordered by rugged hills is an
example of heterogeneous ecosystem (Pant, 2002).Three types of agro-ecosystems
were identified by Little et al. (1996): (1) mini- watershed; (2) non-floodplain and
(3) floodplain (Figure 1.4). With this heterogeneous characteristic of the area,
agricultural activities as well as fish farming were being practiced in different areas.
The rice-fish culture was mainly present in mini-watershed and non-floodplain

while capture fisheries are more important in the floodplain.

The water resources in northeast of Thailand are mainly composed of rivers,
swamps, ditches, canals and man-made impoundments (Saengrut, 1998). The Mun
and Chi rivers and their tributaries are the main water resources in this part of
Thailand. Despite the availability of these water resources, approximately less than
10% of the agricultural land area is irrigated in this region and the majority of the

land area still relies on rain (Pant, 2002).

In general, the climate of the north east Thailand is characterised by low
precipitation and distinct dryness in the cold period (Pant, 2002). There are three
distinct seasons in this part of Thailand: the rainy season (May to October), the cold
season (middle of October until February) and the summer or the hot and dry

months of the year (middle of February until the end of May).
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Figure 1.4 Agro-ecosystems in Northeast Thailand. Adapted from Little et al. 1996

1.2.3 South eastern Cambodia (SEC)

The two sub-sites in Cambodia are situated in the south/ southeast part of the
country (Takeo and Svay Rieng respectively). Takeo province is approximately 78
km away from the capital (Phnom Penh) of the country and Svay Rieng is about 124
km away from the capital. Situated in the southern part of Cambodia, Takeo
province shares its northern border with Kandal province, its eastern border with
Kandal province and the Vietnam, its southern border with Vietnam and its western
border with the provinces of Kampot and Kompong Speu (Ath, 1996). Svay Rieng
borders with Vietnam to the south and eastern part of the province. In the north and
western part of Svay Rieng, it shares a border with the Cambodian province Prey

Veng (Tana, 1993).
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Takeo is considered to be a relatively dry and elevated province (10 — 15 km above
sea level, Ath, 1996) and was therefore selected to represent the DRY zone of this
research. Water resources are limited in this province and the quality of the soil for
cultivation is unfertile with a relatively low water retention capability. Although the
land for cultivation is unfertile, the majority of inhabitants are still depending on
agriculture as their main source of income, growing rice as their main crop (Catalla

and Catalla, 2002; Gregory and Guttman, 2002a).

Svay Rieng is a relatively low province in the central plain region of Cambodia
which represents the LOW zone of this research. Due to its low elevation and
topography, aquatic resources are relatively abundant in this province, although
wild fish production is only sufficient to meet the demand for local consumption
(Tana, 1993). The two main streams (Tonle Vayko and Tonle Kompong Trach) that
traverse the province are the main sources of water and aquatic animal distribution
(Tana, 1993). Furthermore, small lakes, swamps, household ponds and ditches are
abundant in this region (Gregory and Guttman, 2002b). The main agricultural
product in the province is rice (wet season and dry season rice) despite the fact that

approximately 70% of the arable land is infertile sandy soil (Tana, 1993).

There are three distinct seasons in the whole county: (1) the dry season which
usually starts from February until the end of April; followed by (2) the rainy season
which runs from the beginning or middle of May until November; and (3) the cold
season is usually from November until February. Generally, the climate is hot in

most months of the year except during the cold season (November to February).
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1.3 SRS project

The Self-Recruiting Species in Aquaculture project was implemented with financial
support from the Department for International Development (DFID) UK
Aquaculture and Fish Genetics Research Programme (AFGRP) and the Fisheries
Management Science Programme (FMSP). This research was carried out through a
collaboration between the Institute of Aquaculture (University of Stirling, UK),
Imperial College (London, UK) and the Aquaculture and Aquatic Resource
Management of the Asian Institute of Technology (Bangkok, Thailand).
Implementation of the field activities was carried out by local partner institutions;
the Department of Fisheries Thailand and the AIT - Aquaculture outreach office in
Thailand and Cambodia; Research Institute for Aquaculture No. 1 in Red River
Delta, Vietnam; Intermediate Technology Development Group (ITDG) in
Bangladesh and Gramin Vikhas Trust in India. Additionally, technical assistance for
the research was provided by IACR Rothamstead and the Natural History Museum

in statistics and taxonomy, respectively.

The main purpose of the project was to characterise the role of self-recruiting
species in different aquaculture systems, and to develop management approaches
that enhance the production of and access to such resources by the poor. These

purposes were achieved by delivering four distinct outputs:

1. Assessing the role of SRS in Asian farmer managed aquatic (aquaculture)

systems.

2. Defining the importance to livelihoods of SRS produced in aquaculture

systems.
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3. Identifying appropriate management strategies to optimise production of and

access to SRS for the poor.

4. Dissemination of results and promotion of management and policy

recommendations.

The research implemented a broad range of theoretical and field-based activities to
understand the ecology of self-recruiting species, which was mainly covered by
Amilhat (2006), and assess their role in livelihoods which is the focus of this thesis.
Moreover, adaptation of the sustainable livelihood framework (DFID, 1999;
Scoones, 1998) enabled different physical environments of SRS, agricultural
systems and socio-economic conditions in the study sites to be understood. Results
of the field trials on the management of aquatic systems through the local resource
user groups illustrated the possibility of managing common aquatic resources to

sustain the population of self-recruiting species.

Although the geographic focus of the overall research was south and southeast Asia,
the author of this study was only involved in the implementation of the field
activities in the three sites of southeast Asia (Red River Delta in Vietnam, northeast
Thailand, and southeast Cambodia). Programme management was part of the task of
the author under the supervision and support of the principal and local supervisors
(IoA of University of Stirling and AARM of Asian Institute of Technology,

respectively).

1.4 Rationale of the research

Intensification of aquaculture and agriculture are becoming the main problems in

the sustainability of the yield from natural stocks of wild aquatic animals. While the
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government focus is on increasing production for stocked species, the conservation
and maintenance of the population of the wild stock is often neglected. Most of the
extension workers recommend eradication of “unwanted species” from new
aquaculture systems because researchers and practitioners believe that these species

compete with the food resources available for the stocked species, lowering yields.

This contrasts to practice and perceptions of many farmers in the region who
perceive that unstocked animals are an important component of their system
(Middendorp, 1992; Setboonsarng, 1993). Understanding all the ecological
interactions of stocked and unstocked aquatic animals (AA) are beyond the scope of
this study but farmers observations and practice suggest that they are far from being
only antagonistic. Furthermore the relative importance of unstocked animals might
be expected to vary with system and surrounding agro-ecosystem and social-
economic condition of the household. Most of rural farmers do not grow aquatic
animals only for sale but also/ primarily to meet their own consumption needs as a

food security measure (Little and Edwards, 2003).

1.5 Research questions

This research aimed to understand the overall contribution of the self-recruiting
species to the sustainable livelihoods of the rural poor. By employing an analysis
using the SL framework and other quantitative research approaches, the aim of this

research was achieved by answering the following research questions:

1. What are the different types of aquatic resources which households/farmers in

rural areas manage and exploit?

2. What are the self-recruiting species (SRS) that are important to the rural poor?
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3. What are the current roles of aquatic animals in the livelihoods of rural poor?

4. How does seasonality influence the level of importance of such aquatic animals

on its contribution to the overall livelihoods?

1.6 Outline of the thesis

This thesis is divided into five chapters. The first chapter (Chapter 1) contains the
general background of the thesis and the rationale for understanding the research. It
also attempts to provide a comprehensive review of literature regarding the current
status and trends within aquaculture in the study area. Moreover, it also reveals the
importance of wild aquatic animals to the livelihoods in rural households. Key
information and issues that were considered in implementing this research as well as
the geographic focus and the process by which the different target groups were

identified are clearly illustrated in this chapter.

Chapter 2 provides a general description of the different research tools and
approaches employed in this research. This chapter also discusses general issues
regarding these research tools, with a more detailed discussion on specific issues

covered in preceding chapters.

Chapter 3 describes typical livelihoods characteristics in rural areas, derived from
assessments using a combination of qualitative and quantitative approaches.
Contextual concepts, livelihood assets and strategies were the main focus of the
information presented in this chapter. Results from a study are presented in this
chapter to illustrate seasonal variation in household livelihoods conditions in rural

arcas.
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The different groups of aquatic animals, particularly the self-recruiting species, and
the aquatic resources from which such species come are described in the following
chapter, Chapter 4. The seasonal contribution of the different types of aquatic

animals to the overall livelihoods is also elucidated in this chapter.

Finally, Chapter 5 presents the general discussion distilling and placing into
context all the key elements from the previous chapters. The importance of SRS,
their sources and exploitation, and how they can be sustained are discussed in this

chapter.
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2 General Methodology

2.1 Introduction

The aim of this chapter is to describe the overall methodology used in the
implementation of the research. This chapter is divided into nine sections.
Following this section is a general description of the approach employed in
selecting the site for this research (section 2.2). Section 2.3 describes the rationale
and the forms of training given to field staff prior to the implementation of the
research. The methodological process with which the different research tools were
applied is presented in section 2.4. In section 2.5 agro-ecological zones that were
identified are described. Section 2.6 presents a general description of the different
data collection tools used in the research; their applications as well as the different
types of respondents are described in this section. The complementary use of
qualitative and quantitative methods and how the data was utilised is explained in
section 2.7. In section 2.8, the different statistical analysis used and how the data
collected was interpreted is presented. Finally, in section 2.9, reflections on and

critique of the different method used is discussed in this section.

The main focus of the broader research project was to understand the social and
ecological importance of self-recruiting species (SRS). This study focuses more on
the livelihood implications of the way SRS are managed with a lesser emphasis on

ecological aspects.
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Figure 2.1 Sustainable rural livelihoods: a framework for analysis (Scoones, 1998)

The framework of analysis that was applied in this research was based on that
proposed by Scoones (1998) (Figure 2.1) which is similar with the DFID’s (1999)
sustainable livelihoods framework, and seeks to place people at the centre of
development. These two frameworks were both adapted from Chambers and
Conway (1992). Scoones (1998) and DFID’s (1999) framework both view people
living in a context of vulnerability. Furthermore, both frameworks suggest that
livelihoods are shaped by a multitude of various factors that are constantly
changing. From earlier discussion (Chapter 1), Carney et al. (1999) compared
DFID’s sustainable livelihoods (SL) approach with that of other organizations using
the SL framework. They found similarities in their focus, particularly with respect

to the importance of assets and micro-macro links. However, DFID (1999)
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suggested that there is no fixed way of implementing the SL framework with the
most important factor being to remain true to the core concepts that underpin the
sustainable livelihoods approach. The livelihoods framework proposes the
importance of initially understanding the general condition of people and the
community as a whole, taking into account the physical, environmental, climatic,
and social conditions which generally influence the livelihood assets of individuals.
Moreover, current policies and how such policies affect the conditions and trends in
the community were also considered. Assessing the five livelihood capitals (natural,
financial, human, social and physical) which constitute the five elements of the
livelihood pentagon is integral to the framework. The roles of different institutions
and organizations for households achieving a sustainable livelihood through
supporting the needs of households to employ different strategies such as
intensification of farming activities, migration, changing of economic activities or

diversifying the sources of income were also investigated.

The framework is a simplified representation of the livelihoods of local
communities; however the complexities of the livelihoods particularly in rural areas
can be better understood at the local level and with people’s participation (DFID,
1999). The contextual conditions and different trends affecting the
farmers/households and the community as a whole were first understood through a
participatory appraisal of the community using a suite of participatory rural

appraisal (PRA) tools.

Livelihood resources in the SL framework refers to a combination of the different

‘capitals’; human, natural, physical, financial and social (DFID, 1999; Scoones,

49



1998). The capacity of an individual to sustain their livelihood depends on how they

can utilise these resources.

Institutional processes and organizational structures are considered very important
in the SL framework as they mediate the complex and highly varied process of
achieving sustainability (Scoones, 1998). ‘Institution’ as defined here does not refer
to an organization per se but covers a very complex context such as common
understandings, shared beliefs, customs, rules (formal and informal), regulations,
laws, public agencies, internal and external solutions and control over outcomes
(Crawford and Ostrom, 1995; Ellis and Freeman, 2005; Ostrom, 1990). Scoones
(1998) described institutions (both formal and informal) as the the social cement
linking various stakeholders with access to resources of different kinds and their
means of exercising power in pursuit of livelihood sustainability through various

livelihoods strategies.

In basic terms, livelihood strategies and diversification are the various activities
carried out by households using their tangible and intangible assets in order to
sustain their livelihoods (Scoones, 1998). I