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Abstract

A livelihoods methodology is presented of an experimental research project on the integration of aquaculture in a large-scale irrigation system in a drought-prone area of Southern India. Participatory exercises were used to gain insights into the vulnerability context and livelihood strategies adopted in six villages located along two irrigation canals reflecting different gradients of water availability. In spite of the volume of information generated to understand poverty characteristics in a local context, initial participatory appraisal proved insufficient to identify the most vulnerable groups to target for implementation of participatory aquaculture research. Because of time constraints, selection of test sites for aquaculture experiments was determined by technical physical considerations as well as potential for poverty alleviation of poorer groups. This highlights the need for speedy complementary surveys on livelihoods assets, gender relations, diversification, risk management and fish marketing in order to assess the potential of aquaculture as entry points for poverty alleviation and livelihoods diversification.

Introduction

The aim of this paper is to discuss, through presentation of a case study, the advantages and disadvantages of using a livelihoods approach to determine target communities and resource-poor groups for potential poverty-focused aquaculture interventions in engineer-managed irrigation systems in a drought-prone area. The question is whether a livelihoods approach is useful and possible in short-term scientific (including technical and economic) research projects, to determine the target groups and applicability of new development concepts to longer-termed poverty alleviation projects. By its very nature, the livelihoods approach focuses on people, and the technical aspects to be researched also have to be people-oriented to ensure consistency with bottom-up approaches and inclusion of local interests in the research. The paper, however, will not discuss “participatory research” as such, but the usefulness of the Sustainable Livelihoods (SL) framework (Carney 1999, DFID 1999) as a tool to investigate and assess potential “entry points” for poverty alleviation projects. The methodology was based on Ellis’s pilot livelihoods investigation case study in rural Tanzania (2000) in which he described a methodological test to assess the relevance of a livelihoods analysis to policy formulation. In contrast, the livelihoods survey presented here aimed at determining the potential of successful integration of aquaculture in irrigation systems as a means to increase the welfare and resilience of the most vulnerable groups. Aquaculture is a novel activity in large scale irrigated systems – prior to intervention, it must be tested experimentally.  The challenge is to rapidly operationalise a livelihoods approach alongside experimental design for fish culture, participatory research and choice of poverty-focused sites.

It has been purposely chosen to use the plural form of ‘livelihood’ when referring to “livelihoods” to reflect the diversity of activities and strategies adopted by various groups in order to make a living under changing and unexpected circumstances. Although reflecting the dynamic and adaptive nature of livelihood strategies, the qualifying term “sustainable” applied to livelihoods has been used sparingly in this paper, for two reasons. The first is that the use of the notion of sustainability has been increasingly applied to different domains (ecosystems, economic development and now livelihoods) with consequent significance loss and increased subjectivity and generalisation in its application. The second reason is the non-transferability of the notion of sustainability from one domain to another, i.e. the overall sustainability of a system is not necessarily the ‘sum’ of the sustainability of its components (Ellis 2000). The paper starts with an introduction of the concept of livelihoods in relation to a research project in India and describes the methodology followed to investigate components of the SL framework. Preliminary results are presented and support discussion of the usefulness and relevance of the framework in determining target groups and research protocols in the context of a multi-disciplinary research project.  

Livelihoods Approaches in Relation to Research Projects

With a number of international organisations and governments, the UK Department For International Development committed itself to halving the world’s poverty by 2015 (DFID 1997). The sustainable livelihoods framework currently used by DFID (Figure 1) has evolved from earlier development and livelihood related frameworks (Ashley and Carney 1999) and aims at improving understanding of the complexity of livelihoods, whilst assisting in identifying suitable 'entry points' for external support that are compatible with, and appropriate to, vulnerable people's survival strategies and priorities (Farrington, Carney, Ashley & Turton 1999). It can be applied in both rural and urban contexts, and though not designed specifically to target development in the Third World, it has a wider application in developing countries, where most of the world’s poverty is found. The term “sustainable livelihoods framework” has been kept when referring specifically to the framework developed by DFID.

The aim of DFID-funded research project R7123
 is to improve knowledge of opportunities and constraints which exist in relation to the integrated management of water for irrigation and aquaculture, and in particular the scope for poor people to benefit from this knowledge. From a livelihoods perspective, this means investigating whether integration of aquaculture within irrigation systems designed solely for agricultural use can be used as an entry point to alleviate poverty amongst vulnerable groups in drought-prone areas. The environmental sustainability of potential aquaculture interventions, as well as their long-term benefits to target groups, social acceptance at the community level and support from institutions are encompassed in this perspective. In the context of this project, the livelihoods approach adopted cuts across a number of disciplines: aquaculture, social and agricultural economics and hydrological engineering. The SL framework was used as one approach to the study of livelihoods, which comprise other tools such as stakeholder analysis, social analysis, institutional analysis and various forms of cost-benefit analysis (Ashley and Carney 1999). The framework was used to embrace the underlying principles of livelihoods approaches, namely:

· People-centred: bottom-up approach focusing on people's needs.

· Responsive and participatory: the poor identify their livelihood priorities.

· Multi-level: emphasis on micro-macro links.

· Conducted in partnership with both public and private sectors.

· Dynamic: recognition of the dynamic and adaptive nature of livelihood strategies.

The fieldwork methodology for research project R7123 was designed with these principles in mind. The dynamic nature of livelihood strategies was assumed throughout the research process (e.g. mitigation strategies to seasonality). Accepting such variability and adapting external support to it was however beyond the scope of the research project and falls within the remit of development initiatives. 
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Research Case Study: Integration of Aquaculture within an Engineer-Managed Irrigation System in Tamil Nadu, South India

Tamil Nadu in Southern India is a State in permanent water deficit. The project site is located downstream of the Bhavani Sagar Dam which supplies a network of irrigation canals, the most recently constructed being the Lower Bhavani Project (LBP) canal which opened in 1955. The two canals selected for study are the new LBP canal and the older Arrakkankottai canal, constructed 400 years ago. Water supply in the former is seasonal, between August 15th and December 15th – adjusted to the rains. The latter has a ten-month continuous supply of water from April to February, though deliveries are adjusted in response to rainfall and cropping patterns. A map of the irrigation system is shown in Figure 2. Given the variations of water availability throughout the irrigation system and the importance of agriculture as an income source for farmers and landless, the guiding hypothesis of work was that varying gradients of water availability along the irrigation system (head, middle and tail) have an impact on poverty and livelihood strategies adopted, as well as on the potential to develop aquaculture. To investigate the validity of this hypothesis, six villages were selected within the irrigation system, at the head, middle and tail of the two canals, during an initial field visit. In addition to position on the canal, important criteria such as percentage of landless agricultural labourers and scheduled caste members, disadvantaged groups in the Indian society, were included in the village selection to ensure an explicit poverty focus of the research. Village details are provided in Table 1. The six villages selected were assumed to be representative of villages found throughout drought-prone areas in Tamil Nadu and the results obtained from the research replicable in areas with similar irrigation systems in India. Statistical tests of their representativeness have subsequently been carried out.

Figure 2
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On the LBP canal: 1: Ukkaram; 2: Arachalur; 3: Naddupalayam

On the Arrakankottai canal: A: Periya Kodiveri; B: Arrakankottai; C: Kondayampalayam

Table 1: Basic Information on the Sample Villages
	LBP canal (124 miles)
	Ukkaram
	Arachalur
	Naddupalayam

	Distance from head of canal (miles)
	10
	73
	120

	Total no. of households
	530
	543
	243

	Total population
	1589
	1484
	770

	No. of Scheduled Castes (%)
	1119 (70)
	130 (9)
	380 (49)

	% of agricultural labourers (1999)
	65-75
	60
	70-75

	Literacy rate (1999)
	65-70
	80
	82

	Arrakankottai canal (20 miles)
	Periya Kodiveri
	Arrakankottai
	Kondayampalayam

	Distance from head of canal (miles)
	0.5
	5
	15.5

	Total no. of households
	2700
	405
	447

	Total population
	11874
	3052
	897

	No. of Scheduled Castes (%)
	1676 (14)
	200 (6.5)
	265 (29.5)

	% of agricultural labourers (1999)
	60-70
	70
	70

	Literacy rate (1999)
	80
	70-80
	80


Source: 1991 Census, Village Administrative Offices.

Aims and Design of the Livelihood Survey

Identification of the most vulnerable groups in each village and of villages in which aquaculture had a high chance of success whilst meeting the poverty focus were the main aims of the livelihood survey. This investigation also provided baseline information and researchers with an understanding of the context in which aquaculture interventions could take place. The objectives of the collection of qualitative and quantitative data were twofold:

1. To investigate the vulnerability context and gain background understanding of capital assets (human, social, physical, natural and financial capitals), transforming structures and processes and main livelihood strategies adopted through the use of participatory methods. Perceptions and consumption of fish in the target communities were also investigated to identify potential marketing constraints and opportunities for aquaculture. 

2. To statistically investigate the three “As” of the SL framework, i.e. households’ Activities, Access to resources and Assets, subject to different levels of water availability, through a structured questionnaire survey carried out in households of different wealth groups (rich, medium and poor). Though modified and adapted to the local situation, the design of the questionnaire survey and its analysis were based on the Tanzanian case study (Ellis 2000).

1a
Investigation of the Vulnerability Context

The “vulnerability context” captures changes which have emerged in the community through the influence of shocks, trends and seasonal patterns that successively and unpredictably have affected and conditioned the survival strategies adopted by different groups as responses to these events. Participatory exercises such as time lines were used to investigate the nature of the major shocks that had affected the community over the last 30-40 years, and to capture trends and changes which have emerged over the last decade. Participants were asked to compare the current situation with that of 10 years ago. Responses were inevitably in nominal terms or money prices; understanding and analysis must then place such responses in real income terms and attempt to strip out any inflationary effects (see Table 2). Seasonal calendars were also used to map variations throughout the year and indicate periods of increased vulnerability. A list of types of shocks, trends and seasonal variations discussed with participants is detailed in Box 1. 

Both exercises were carried out with separate groups of men and women, each group including assorted age classes. This allowed insight into some gender and age issues, but also enabled village historical information to be gained along with cross-checking information provided by each group. As far as possible, these exercises took place in Scheduled Castes colonies, usually located on the margins and edges of the community. When this was not possible, the landless joined both small and larger landowners to contribute to discussions. 

Table 2: Prices of Commodities and Wages in Selected Villages.
	
	Average (*) 
	
	
	
	
	

	
	1989
	1999
	% increase
	
	
	
	

	Agricultural wages (Rs/day)
	
	
	
	
	
	
	

	women
	7.5
	35
	367
	
	
	
	

	men
	16.2
	67
	314
	
	
	
	

	Paddy land (Rs/ac)
	37500
	175000
	367
	
	
	
	

	
	
	
	
	Quantities which could be purchased (with woman's daily wage):
	Quantities which could be purchased (with man's daily wage):

	Consumer goods
	
	
	
	1989
	1999
	1989
	1999

	wood (Rs/bundle)
	10
	44
	335
	0.8
	0.8
	1.6
	1.5

	rice (Rs/kg)
	4
	15
	241
	1.7
	2.4
	3.7
	4.5

	fish (Rs/kg)
	8
	39
	381
	0.9
	0.9
	2.0
	1.7

	chicken (Rs/kg)
	19
	60
	216
	0.4
	0.6
	0.9
	1.1

	mutton/goat (Rs/kg)
	34
	108
	221
	0.2
	0.3
	0.5
	0.6

	meat (general) (Rs/kg)
	24
	85
	262
	0.3
	0.4
	0.7
	0.8

	milk (Rs/litre)
	3
	12
	321
	2.5
	2.8
	5.5
	5.4

	vegetables (Rs/kg)
	3
	13
	365
	2.6
	2.7
	5.7
	5.1

	soap (Rs/bar)
	3
	5
	67
	2.5
	7.0
	5.4
	13.4

	clothes (Rs/year)
	225
	950
	322
	
	
	
	

	(*) calculated from information provided during time line exercises in 6 villages


Box 1: 
Types of Shocks, Trends and Seasonal Variations Investigated during the Livelihoods Participatory Appraisal carried out in the Villages

Shocks

· Human health (epidemics, hunger periods etc.)

· Natural shocks (droughts, floods etc.)

· Livestock disease and crop failures

· Economic shocks (sudden variations in prices, unemployment periods etc.)

· Conflicts (between landowners and landless, between irrigation authorities and farmers and others)

· Other important technical and social events (e.g. introduction of mechanisation, construction of wells/bore-wells, water supply, introduction of TV and telephone in the village)

Trends and changes over time

· Changes in main income sources, emergence of new income generating activities.

· Agricultural production (types of crops) and related changes in tasks carried out, impact on diet, fertiliser and pesticide use, impact of mechanisation and irrigation.

· Marketing of different foodstuffs, access to markets, prices of foodstuffs and consumer goods.

· Access to and use of natural resources, including water, fisheries, wood and fodder, changes in bio-diversity and impacts on daily life.

· Population changes, including migration, family planning, village size, % landowner-landless.

· Ways in which life has improved or worsened, including consumption trends, health, education, standard of living, family values, infrastructures (transport, hospital), savings behaviour.

Seasonal variations

· Prices of fish, rice, other crops and vegetables (variations in prices indicate availability and production of these foods).

· Meal frequency, with distinctions between younger adults, elders and children.

· Water availability, both in canal and wells, and rainfall.

· Work load and opportunities for employment, with distinction between younger adults and elders.

· Health (incidence of disease).

· Consumption of fish, chicken and mutton.

· Household expenses (religious festivals, school etc.).

· Availability of fodder and fuel wood.

· Access to markets and other infrastructures.

Developed from DFID Sustainable Livelihoods Guidance Sheets, 1999.

1b
Investigation of Fish Preferences and Status of the Local Fishery

Objectives of this additional collection of information were:

· To assess the current importance of fish in the six sample villages.

· To assess the status of the local fishery.

· To explore the current status of the market for fish in the villages.

· To highlight constraints to aquaculture.

A ranking exercise was carried out to compare the qualities of nine locally available fish species and gain insight into their market acceptability and availability. Respondents were asked to rank pre–selected species, alone or in small groups. The rationale for their choices and stated preferences were discussed. A further step allowed establishing general trends and status of the fishery and to discuss the frequency and quality of the fishes available in the village to make a preliminary assessment of the existing demand and supply of fish.

2a
Wealth Ranking Exercise

A wealth ranking exercise was carried out in each village to stratify a random sample of households prior to the use of a structured questionnaire. This method was preferred to a traditional income-based wealth classification in order to capture the non-financial assets which contribute, directly or indirectly, to a household’s wealth and resilience to adverse events. Households were ranked by respondents according to their own perception of the status and wealth (rich, medium, poor) of the households concerned. Criteria cited varied slightly between respondents with ownership of land, profession and type of house being the most commonly mentioned wealth indicators in all villages. Surprisingly, secure access to water, such as well ownership, was mentioned spontaneously only once. However, when asked specifically, all respondents agreed that access to water was, indirectly, a sign of wealth. 

2b
Questionnaire Survey

Ten households were randomly selected from each established wealth group, in each village, for the questionnaire survey, with a total of 180 questionnaires collected. The questionnaire was designed to collect information on households’ assets, such as land, house value and type, means of production (e.g. tractor, rice mill) and other consumer goods, sources of income and access to resources, in particular water, for each wealth group to support, in a quantitative manner, results from the vulnerability context analysis as well as to allow statistical comparisons between villages. The questionnaire comprised four separate forms gathering basic household data, income from farmland and other sources along with household expenditures, access to water resources and uses, household assets. The data collection was complemented by analysis of macro level policies in Tamil Nadu regarding rural development and poverty alleviation as well as economic, agricultural and natural resources management. The objective of this additional data collection was to assess whether State or national policies were supporting current rural livelihoods and facilitating their diversification and sustainability.

Although repeated visits to villages enabled the building of trust and reciprocity between researchers and participants, the appraisal, participatory yet rapid, remained an extractive process (Chambers 1994). Spontaneous participation was also hindered by the timing of the appraisal, at the peak of the paddy planting season. Exercises and their planning during the day were adjusted to ensure contribution by all required groups. Further difficulties related to analysis of the information collected were encountered and are detailed in a later section.

Findings from the Participatory Appraisal

At present only data from the participatory appraisal has been fully analysed. Statistical analysis is being carried out on the sample survey information, along with micro-macro links analysis from secondary data sources. 

1
Results of the Participatory Appraisal

1.1
Vulnerability Context

All sample villages presented similarities in terms of their inhabitants’ susceptibility to vulnerability and strategies adopted to cope with adverse environmental and economic events as well as seasonal variations. A distinction had to be made between the landless depending on agricultural labour, usually from the lowest castes, and those without land relying on off-farm employment, such as government employees, usually belonging to higher castes. 

Vulnerability to Shocks and Trends

Shocks impacting on the communities over the last 30-40 years and trends, affecting households more directly, over the last 10 years, were analysed. Natural shocks such as droughts or floods, along with economic shocks (sudden increase in food prices resulting from reduced supply following natural shocks and crop failures) and technological shocks (introduction of agricultural mechanisation) are the main unpredictable events which have had the largest negative effects on all six communities. Their consequences, such as decreased availability of local agricultural employment, have resulted in livelihood strategies adapting to new labour market conditions. This is illustrated by the increasing number of agricultural labourers seeking short-term, non-farm income generating opportunities in nearby towns in the weaving and construction sectors. Shocks can also bring about positive changes: for example the introduction of street pipes, reducing the time to fetch water for women. The introduction of mechanisation can bring about improvements in agricultural productivity whilst negatively affecting the labour force it replaces. Reduction in rainfall and fuel wood availability over the last decade has resulted in a shift in resource use from fuel wood to kerosene, canal and communal tank water to street pipes for drinking and domestic purposes. All villages have been experiencing agricultural intensification, with the switch from subsistence to commercial irrigated crops such as paddy, sugarcane, banana and turmeric, reduction in cattle ownership, and increase in agricultural input costs. 

Villagers reported that food prices particularly rice and other commodities had been subject to major increases over the past 10 years.  However our analysis in Table 2 shows that most prices have increased broadly in line with, or below, the increase in daily agricultural wages.  For those fortunate enough to secure similar levels of paid employment, the overall purchasing power of families has remained unaffected by inflation.  Fish, vegetables, milk and fuel wood have risen in price compared to other goods in households' purchased food baskets but, in general, wage increases have matched food price rises.  Table 2a shows that the consumer price index for all India rose two and a quarter times between 1990 and 1999.  Prices in our villages in Tamil Nadu have tended to rise slightly more than this but we have no baseline quantities on which to construct food basket indices.  The increase in the price of fish in real terms is of particular relevance to the project as it indicates its low availability and un-affordability by poorer groups (agricultural labourers). 

Following intensification of paddy and cash crop farming, consumption has been suffering from reduced diet variety as rice has become the staple food replacing traditional millet crops. Decrease in household subsistence production and widening availability of manufactured products has also contributed to the increasing share of household commodities, including food, being purchased. In spite of high prices, meat consumption is more regular than fish which remains low, in particular at the tail ends of canals, due to its poor quality. Improvements in transport facilities have contributed to an increase in trade between villages and wider availability of commodities. Other improvements in communication, medical and educational infrastructures, sanitation and wider availability of electricity have contributed to a general increase of villagers’ welfare. Reduction in family size and increasing literacy rates also illustrate this trend. However, villagers also felt that rapid changes in Indian society had weakened traditional social values and eroded communities’ cohesion and social capital.

Table 2a: Consumer Price Index, India.

	
	

	1989
	91.7

	1990
	100

	1991
	113.8

	1992
	127.3

	1993
	135.4

	1994
	149.2

	1995
	164.4

	1996
	179.2

	1997
	192.1

	1998
	217.4

	1999
	227.6

	
	


Source: Country files, Asian Development Bank

Vulnerability to Seasonality

Employment opportunities were highly seasonal, in particular for agricultural labourers, and increasingly non-farm and outside the village in house building and textile industries during summer months when vulnerability increased. Seasonal variations were composed of three factors which simultaneously affected livelihoods:

· Weather variations (seasons in the meteorological sense) due to dry and wet months. These variations impacted directly on health, production of rain-fed food crops and their prices, especially for vegetables as they spoilt quicker during wetter months and thus fetched lower prices, canal water supply schedules, fish and fodder availability, and on-farm work opportunities.

· Variations in canal water availability impacting directly on crop production patterns. If private wells were used as a supplementary source of irrigation, this was only an option for wealthier farmers who pumped water to their fields. Seasonal variations in the provision of canal water was found to have a more drastic impact on smaller farmers who did not have the capacity to mitigate decreases in water supply. Variations in the supply of canal water also directly affected employment opportunities for both male and female agricultural labourers. In turn, the number of meals consumed per day also depended on the availability of work, fewer meals being consumed during periods of reduced employment opportunities.

· Religious “seasons” and festivals largely determining household expenditures and consumption, in particular of non-vegetarian products, as fast periods were rigorously observed in all religions. The Hindu religion prescribed the avoidance of construction work in July.

The interdependency of these seasonality factors is illustrated in Figure 3.

Figure 3: Categories of Seasonal Factors, their Overlap and Impact on Livelihoods














· Vulnerability due to seasonal factors is heightened during the five summer months (April to August) due to the dry season and consequent reduced water availability. Vulnerability is increased as the religious factor is superimposed on the drought factor (reduced food production/availability and increased prices), reducing opportunities for work and income. Religious expenses incurred during festival months correspond to periods of higher work opportunities, and are thus likely to be better supported by families. 

· Fish consumption declines during periods of religious fast, i.e. April and August for Christians and November-December for Hindus. This variation in demand must be carefully considered for future fish production.

From the information collected and analysed from the participatory appraisal, the landless (except government employees) were the group with the most limited array of livelihood options, particularly if their occupation was constrained by their caste, e.g. weavers. Whether the degree of vulnerability was increased more by the effect of shocks, trends or seasonality was difficult to determine. However, an indicator of the nature of the vulnerability people were subject to was reflected in the type of livelihood tactics adopted over time, i.e. whether these were used to mitigate short-term income variations (‘coping’) or were deliberately long term (‘adaptive’) (Davies 1993, 1996, cited in Ellis 2000). 

1.2
Transforming Structures and Processes and Livelihood Strategies

The ‘transforming structures and processes’ and ‘livelihood strategies’ of the SL framework have been grouped because of the tight cause and effect links between institutional developments and livelihood strategies adoption. Current livelihood strategies identified through the rapid rural appraisal techniques described above, are presented for each village in Table 3. Agricultural labour remained the dominant activity for the landless in all six villages, in spite of its seasonality and an overall reduction of opportunities since introduction of mechanisation. To compensate for this decline and ensure security of income, long-term strategies have been adopted in priority, as a sign of anticipating behaviour (ex-ante measures). On the other hand, short-term strategies, have been used to a lesser extent to cope with the immediate effects of seasonality or unforeseen shocks (ex-post strategies). Circular, and, in some cases, permanent migration has become the more widespread alternative to the decrease in locally available employment opportunities. This trend has been facilitated by infrastructural improvements such as road and transport facilities, improving access to labour markets in nearby towns and trade exchanges between villages. Government provision of schools, improved and free education schemes to all children, as well as widespread family planning programmes have contributed to welfare improvements, through a narrowing of the literacy gap between males and females and rich and poor. Similarly, the increase in locally available banking facilities has resulted in increasing savings awareness and practice among all groups. Provision of education and savings behaviour, both building up human and financial capital, were considered as long-term ex-ante strategies to ensure a more secure future. In spite of these improvements, others have exerted negative pressure on villagers’ livelihoods. Such trends include imports of agricultural products and the weakening of power relations within the family due to the "modernisation of society" which impacted on the villagers’ daily lives and shaped their livelihood activities. 

Table 3 suggests that the landless and women are groups adopting short-term coping strategies to mitigate the effects of seasonality as well as those with a reduction in the number and reliability of income generating activities. They appeared to be the most “vulnerable”. 

Table 3: Livelihood strategies adopted by different groups. In italics are livelihood strategies with decreased adoption over last decade or with potential of increasing vulnerability. Distinction is made between long-term (LT) and short-term (ST) strategies.
	Village
	Landless 
	Landowners
	Women
	Common to all groups

	Ukkaram 

(head LBP canal)
	Agricultural labouring dominant – lack of alternatives. 

Circular migration to urban centres for employment in textiles and construction (LT).

Reduced opportunities for cattle herding (LT).
	Intensification of agricultural practices (mechanisation and irrigation) and cultivation of irrigated cash crops (LT).

Decrease in cattle ownership (LT).
	Narrowing of agricultural employment opportunities (LT) –emphasis placed on men's strength and skills.  

Cotton shredding (paid Rs10/kg) performed by both women and children.
	Reduction in family size (LT).

Increase in savings awareness and practice (LT) 

Provision of education to all children (LT).

	Arachalur

(middle LBP canal)
	Non-farm employment locally in rice mills (ST)

Circular migration to towns for (e.g. automobile workshops) (LT).

Reduced opportunities for cattle herding (LT).

Reduction in number of meals consumed per day when work unavailable (ST).
	Intensification of agricultural practices (mechanisation and irrigation) and cultivation of irrigated cash crops (LT). 

Decrease in cattle ownership (LT). 
	Hand weaving, when locally available. 

Circular migration to textile factories (LT).

Construction labour for the poorer (LT).


	Reduction in family size (LT).

Circular migration to urban centres for wage-paid work, affecting 20% of the hamlet (LT).

Provision of education to all children (LT).

	Naddupalayam

(tail of LBP canal)
	Agricultural labour (main occupation).

Weaving work in the village (ST).

Seasonal migration to nearby villages for weaving and construction work (ST).

Increase of short-term migration for off-farm employment to reduce reliance on agricultural employment (LT).

Reduced opportunities for cattle herding (LT).
	Intensification of agricultural practices (mechanisation and irrigation) and cultivation of irrigated cash crops (LT). 

Decrease in cattle ownership (LT)

	Narrowing of agricultural employment opportunities after introduction of mechanisation (LT)

Weaving work in the village (ST?)
	Reduction in family size (LT).

Increase in saving awareness and practice (LT) 

Provision of education to all children (LT).



	Periya Kodiveri

(Head of Arrakkankottai canal)
	Agricultural work the main activity, in spite of its irregularity and overall decrease in number of hours worked (LT).

Permanent migration to urban centres and neighbouring states amongst young men for construction work (LT).

Remittances (LT).
	Intensification of agricultural practices (mechanisation) and cultivation of irrigated cash crops (LT).

Young men’s permanent migration to urban centres and neighbouring states (LT).

Remittances (LT).
	Agricultural labour dominant, in spite of irregularity of opportunities and overall in the number of hours worked (LT).

No other strategies to mitigate this decline were adopted by women from landless families.
	Reduction in family size (LT).

Provision of education to all children (LT).

Pawning of goods (LT).

	Arrakkankottai 

(middle Arrakkankottai canal)
	Agricultural labour (LT).

Circular migration for non-farm employment (construction work) to nearby town (LT)

Reduced opportunities for cattle herding (LT)
	Intensification of agricultural practices (mechanisation) and cultivation of irrigated cash crops (LT).

Decrease in cattle ownership (LT).
	Firewood collection for own use and sale (ST?).

Agricultural labour (traditional but seasonal (ST) occupation).

Cultivation of flowers (LT).
	Reduction in family size (1-2 children per family) (LT).

Provision of education to all children (LT).

	Kondayampalayam (tail Arrakkankottai canal)
	Agricultural labour (main activity) (LT)

Circular migration to nearby towns for construction and carpentry work (LT) 

Reduced opportunities for cattle herding (LT).
	Intensification of agricultural practices (mechanisation) and cultivation of irrigated cash crops (LT).

Decrease in cattle ownership (LT).
	Agricultural labour (traditional occupation except of women weavers) (LT).

Collection of firewood for storage and sale (ST).

Daily commuting to nearby town for waged labour in textile industry (LT)
	Reduction in family size (LT).

Increase in saving awareness (LT) but difficult for agricultural labourers and weavers.

Provision of education to all children (LT).

Emergence of poultry farming and brick making in the village (LT?). 


This is however a bold statement given that they are affected by both long-term trends and seasonal variations and it is difficult to establish which factor has the highest impact on their choice of livelihood strategies. Even within the same group, e.g. landowners, great disparities over land ownership and farm sizes were found, making general conclusion that “farmers are less vulnerable than landless” inaccurate. The ranking of vulnerability between small farmers, women and landless is impossible because of the multiplicity of exogenous and endogenous factors that communities and individuals are subject to. It was not possible to meaningfully evaluate the impact of varying gradients of water availability on the vulnerability and the livelihood typologies encountered in the six sample villages through the sole analysis of the participatory appraisal.

2.
Potential for Poverty-Focused Aquaculture Interventions

Rural aquaculture has been defined as the low cost farming of aquatic species using extensive to semi-intensive technologies adapted to the locally available and limited resources of households (Edwards and Demaine 1997). Rural aquaculture systems include both land-based systems, typically integrated with agricultural practices (e.g. farming of fish in deep-water paddy fields) and water-based systems, involving “stocking fish directly in enclosures or attaching them to substrates in water bodies such as rivers, lakes, reservoirs or bays” (Edwards 2000:2). “Poverty-focused” aquaculture comprises low risk, small-scale, extensive to semi-intensive fish farming systems, based on low cost intermediate technologies using locally available feed, seed and materials affordable and accessible by resource-poor groups. Ownership of water resources on which the aquaculture system is based is not a pre-requisite. Access to a water body is crucial to allow groups usually lacking land and ponds, such as the landless and women, to get involved in the activity, regardless of their social or economic status. Emphasis is therefore placed on open access or common property water resources to support this type of aquaculture development, provided access to them by poor groups and a stake in their management are secure. Indirect implications are people’s participation and initiative in determining which aquaculture systems are the most adapted to their needs, along with the long-term environmental sustainability of the system. Finally, to reach its target group and be a suitable entry point for poverty alleviation, outcomes and benefits from aquaculture have to compare favourably with other, and possibly less risky, locally available income generating activities for the resource poor. Particular attention was paid to factors such as availability of water, potential feed stuff such as fodder, labour, and fish preferences to determine which aquaculture systems could potentially be implemented whilst meeting the poverty focus of the project. Availability of local materials from which to manufacture fish cages was investigated in relation to cost and their ability to withstand local hydraulic conditions of the canal system (high velocity water flow). 

The participatory appraisal suggested that seasonal availability of water in the canals dictated the pattern of agriculture and associated employment opportunities for poorer groups in the villages. It also revealed that fishing was not a routine activity in the canals. Fish consumption was low, particularly at the tail ends of both canals and influenced by festivals occurring in the Hindu calendar in September, November and December, when predominantly vegetarian meals were consumed. Although fish was the least preferred source of animal protein, it was consumed more frequently than mutton and chicken due to its lower price. This was particularly the case with tilapia and carps which could be afforded by poorer consumers. In addition, preliminary investigations suggested an unfulfilled market for fish in all villages with the exception of Periya Kodiveri at the head of the Arrakkankottai canal where overall fish supply was adequate due to the proximity of the Kodivery anicut. Some of the fish currently available in Naddupalayam were said to lack freshness. Market opportunities therefore existed for supplying fresh aquaculture products on local markets. 

Fodder was freely available by the roadsides. In addition, paddy straw and sugar cane leaves could be obtained by the landless free of charge or in agreement with local farmers. The simultaneous higher availability of fodder and water during the rainy season was considered an advantage for development of a fodder-based aquaculture system. However, potential competition over the usage of fodder by cattle and aquaculture had to be borne in mind given the importance of goat and cattle rearing in the area. This was investigated during further community meetings prior to the setting up of aquaculture trials. The opportunity cost of fodder will be quantified with implementation of the aquaculture trials. Changes noted by respondents in local wildlife indicated a decrease in diversity of birds and snakes which was often attributed to an increase in pesticide use. This suggested the requirement for careful monitoring of pesticides traces in waterways and their potential impact on water quality and fish health. 

Availability of labour was a key factor for the successful integration of aquaculture in the irrigation system. In all villages, the predominant occupation was agricultural labour. Over the past ten years, the introduction of mechanised farming, sometimes as a result of shortages of agricultural labourers at peak cultivation times, has led to a decrease in agricultural labour opportunities for the landless. Consequently, migration for short-term agricultural labour, construction and factory work was found in all villages. Non-farm employment in weaving cottage industries was also important in some villages such as Kondayampalayam, Naddupalayam and Arachalur, though this occupation was confined to weavers’ ‘communities’. Although mainly limited to agricultural labour, the availability of alternative non-farm employment for the landless could have negative implications for the successful incorporation of aquaculture into the livelihood portfolios of landless agricultural labourers. Seasonal variations in water supply and agricultural cultivation could exacerbate this trend as employment opportunities and workloads in all villages reached a peak during the months of water availability in the canals, i.e. when aquaculture would be technically feasible. The opportunity cost of time and labour that landless individuals could devote to aquaculture is therefore likely to be high and will be quantified as the trials progress. 

Physical characteristics of both Arrakkankottai (old) and LBP (new) canals, such as accessibility of banks, depth, apparent water velocity and turbidity were considered to finalise site selection for aquaculture trials. From the observed hydrological characteristics, villages at the head and middle sections of the LBP appeared to be more suitable for aquaculture. In all villages, reduced availability of canal water was compensated by the use of private open wells for supplementary irrigation. This was particularly the case at the tail of the LBP canal (Naddupalayam). Open wells also present opportunities for aquaculture, although the degree to which this type of aquaculture has a poverty focus is questionable, since wells usually belong to richer farmers. 

3
Selection of Potential Sites for Aquaculture Interventions, Aquaculture Systems and Potential Beneficiaries.

Four different aquaculture systems were identified according to local conditions and with research potential (Table 4). Species to be tested in priority were low input-high output species such as grass carps (to be fed on ‘free’ fodder), silver carps and tilapia (natural or low cost supplementary feed). Aquaculture cycle harvests were timed outside the months of September, November and December to ensure demand for the fish. Potential beneficiaries, as well as their potential impact on poverty alleviation, are provided in Table 5. 

A further step was necessary to gauge potential interest of the community in implementing aquaculture in the irrigation system. Community meetings were held in each village and showed that it was difficult to work with specific groups of participants. Even when interest and willingness were present, problems of physical access to the aquaculture site (e.g. distance from house to fish cage site and to cages from bank, in particular for women) and perceptions of the activity in dominantly vegetarian areas where aquaculture is not traditional were ultimate determinants of villagers’ participation.

Table 4: Suitability of Aquaculture Systems by Village. 

+ sign indicates high suitability, - sign indicates low suitability

	
	Cages in canals (*)
	Adapted cages for the nursing of fingerlings in flowing water
	Stocking of open wells
	Cage fattening of fish in seepage zones

	Ukkaram
	+
	+
	+
	+

	Periya Kodiveri
	+
	-
	+
	-

	Arachalur
	+
	+
	+
	-

	Arrakkankottai
	+
	+
	+
	-

	Naddupalayam
	-
	+
	+
	-

	Kondayampalayam
	+
	+
	+
	-


(*) Fattening of fish (low risk) or full growth cycle.

Table 5: Potential Beneficiaries from Aquaculture Options and their Poverty Impacts

	
	Cages in canals 

(*)
	Hapa rearing fingerlings in flowing water
	Stocking open wells
	Cage fattening fish in seepage zones

	Agricultural labourers (benefit from increased income)
	Yes
	Yes
	No
	Yes

	Farmers (benefit from increased income)
	Yes
	Yes
	Yes
	Yes

	Consumers (benefit from increased fish availability)
	Yes
	No
	Yes
	Yes

	Local fish retailers, fish vendors (benefit from increased availability)
	Yes
	No
	Yes
	Yes

	Poverty impacts
	HIGH
	HIGH
	LOW
	MODERATE to HIGH (**) 


(*) Fattening of fish (low risk) or full growth cycle.

(**) High poverty impact if seepage zones are open access, moderate poverty impact if they are on a farmer’s land (restricted access)

Advantages and Disadvantages of SL Approaches

1
Advantages of the SL Framework and Applied Livelihood Methodology

The SL framework was helpful in structuring fieldwork and data collection and in avoiding data omissions by providing a holistic approach that enabled researchers in different fields to work together and simultaneously grasp all components of livelihoods in the target areas of study. The combined use of both participatory methods (qualitative) and sample survey (quantitative) was complementary in providing an understanding of the reasons behind livelihood strategies adoption and a quantification of their outcomes at the household level. More importantly, the chosen approach to livelihoods provided a reconciliation of traditional economic methods and participatory, qualitative methods to provide in-depth understanding of local poverty contexts and the design and testing of suitable technologies for resource-poor groups.  

More specifically, the use of participatory appraisal was valuable to gain a general insight into the vulnerability context, social institutions, perceptions of policies in place and changes at the community level and between gender groups. Although not outlined here, the use of the small-scale sample survey provided a detailed and quantifiable insight into the variability of households’ portfolios of activities and assets amongst social groups, differentiated by wealth and profession as well as between geographical groups, i.e. with varying degrees of remoteness from the canal head and consequently different gradients of water availability. 

The monitoring potential of the SL framework is also one of its advantages, allowing a disaggregated perspective into the variables comprising livelihood outcomes, pre and post project, provided that a second livelihoods analysis takes place at the end of the project.

2
Disadvantages of the SL Framework and Livelihood Methodology

Operationalisation of the SL framework to guide the multi-disciplinary research presented a number of difficulties, most of them related to constraints over time management and timing of multiple data collection and analyses to inform the experimental research process. Decisions over aquaculture interventions had to be based on preliminary analyses of the participatory appraisal and made without full availability of the results from the sample survey. It was difficult to rigorously determine which groups were more vulnerable than others, and in which villages. Investigation of the vulnerability and broader context of livelihood strategies pointed out the main factors to take into consideration for the research, in spite of the lack of ranking of these elements due to their intricate linkages. If one group was found to be more vulnerable, this was often due to different elements, making the task of ranking vulnerability very subjective. A tangible conclusion regarding the most important cause of vulnerability (i.e. shocks, trends and/or seasonality?) and which factor to tackle in order of priority, could not be reached. 

The period of year at which the data collection was performed also had to be taken into consideration. The bias induced by snapshot perceptions of a situation has been documented in relation to large-scale formal poverty surveys (Ellis 2000). The same critique applies to participatory appraisal techniques. Data on the vulnerability context was collected at one point of the year, and though participants were asked to reflect on changes, trends and seasonality over longer periods of time, there was some doubt that the researchers’ perception of the situation would be affected by prevailing conditions. The questionnaire survey also captured information specific to a particular point in time. Going back to the villages a year later showed that the situation had changed for some households, highlighting the variability of short-term strategies adopted. The participatory appraisal and the sample survey did not address forward and feedback arrows linking the SL framework components. The difficulty lay in their intuitive and theoretical nature, making it difficult to pinpoint them and to quantify the linking relationships.

Marketing constraints, gender relations, and risk and uncertainty, were not explicitly addressed in the framework although they were found to condition decisions over livelihoods strategies adopted by household members. Potential marketing constraints to aquaculture production and fish preferences were described through ranking exercises and informal discussions as part of the participatory appraisal. Although useful to guide further research into fish marketing issues, this was insufficient to establish which farmed fish species would be the most marketable and amongst which consumers.  Poorer groups benefiting indirectly from the increased availability of fish at an affordable price are an important consideration. A specific and longitudinal market survey has been commissioned to investigate these issues and determine possible market niches for the planned fish production. 

Gender differences, at the community level, and related perception of shocks, trends and seasonality and their effects were captured during the participatory appraisal. The investigation of intra-household gender relations during the sample survey was not attempted as the use of a structured questionnaire was not considered a suitable approach to understand gender roles and power relationships within each household. The sample survey used the household as a single unit to remain within the project focus and time scale in spite of the gender bias this implied (Ellis 2000). Participation of women in intra-household decision-making and contribution to livelihood strategies was investigated in a follow-up survey along with the households’ rationale for diversification of activities and risk and uncertainty management.  The perception of risk and how management of uncertainty translates into households’ decisions over livelihood strategies, deserves attention, particularly in resource-constrained environments, where households are more risk-averse (Reardon, Delgado and Matlon 1992). The participatory appraisal and sample survey were not initially designed to capture such information. Follow-up semi-structured discussions with purposely selected participants who had contributed to the sample survey yielded meaningful insights into the choices made for income generating activities and agricultural diversification as a response to difficulties (ex-post strategies) or as precautionary measures (ex-ante strategies). Whilst providing insight into the rationale of activities diversification and risk and uncertainty mitigation, repetitive visits to villages and households allowed researchers to establish reciprocal links and increase villagers’ co-operation and trust in the research. 

The access dimension of the framework is one of its challenges. In the context of this research project, access to water by target groups was crucial, whilst also being an underlying poverty issue. The investigation therefore centred on access to, and uses of, water sources locally available. Access to resources, more than ownership per se, has been shown to be crucial for resource-poor groups for asset accumulation or in developing coping strategies (Ellis 2000). 

The difficulty of investigating access stemmed from its multi-dimensional character, as it was related to the five capitals of the SL framework. It is however expected that results from analysis of the sample survey will provide a meaningful and quantitative insight into access to the five capitals through the development of project-related indicators, including:

Access to natural capital:

· Number of water sources available to, and distance from, each household 

· Conditions of use of each water source (e.g. private, common property, rented etc.)

· Number of landowners

· Size of landholdings

Access to social capital:

· Membership of village organisations

· Number of village organisations (formal and informal), including women’s groups

Access to financial capital

· Number of people saving and borrowing from formal organisations (e.g. bank) and informal structures (e.g. relatives, private money lenders). Borrowing from one source or the other can also be a sign of weak or strong social ties between villagers and institutions or amongst villagers.

· Ownership of liquid assets such as livestock, means of production (i.e. farm and non-farm equipment such as tractor, water pump, rice mill, workshop equipment etc.)

Access to human capital:

· Number of illiterate people

· Education level 

· Number of people in employment in farming, on-farm and non-farm employment per household

Access to physical capital

· Number of houses of each construction type (i.e. hard, soft, mix)

· Distance to drinking water supply

· Availability of electricity within the house

Because of the diffused and long-term effects of policies, organisations, laws and social relations on livelihoods, monitoring the impact of transforming structures and processes on livelihood and project outcomes is a challenge.

Conclusions

Qualitative information from participatory appraisal enabled identification of the main elements of the vulnerability context and determination of the livelihood strategies adopted in the villages. However, the chronology of the research schedule implied that site selection for aquaculture trials had to be rapidly determined without complete availability of the full results from the sample survey. This made identification of the most vulnerable groups difficult and the final site selection for fish trials was based on technical as well as socio-economic considerations. In the context of a research project with a technical focus, this is possibly acceptable since new technologies had to be tested, before their economic benefits to target groups could be assessed. In an ideal world, all assessments should take place simultaneously; time and resource constraints dictated otherwise. One of the advantages of the SL framework was in bringing together socio-economic and technical aspects ensuring that no major factors in livelihoods determination was overlooked. The danger for researchers was a tendency to over-collect information and confused analyses and nuisance caused to respondents’ daily routine by repeated interviews. Lessons learnt indicate that, at the outset of a research project, the use of the SL framework to study livelihoods components and their interactions should focus on the project’s a priori guiding research hypotheses. In-depth understanding of local situations can be gained through initial appraisal but cannot be exhaustive given the progressive learning processes in foreign cultures and environments. Issues that arose during the participatory appraisal had to be investigated and discussed further in community meetings, during which interest raised by the novel idea of fish rearing had to be gauged to facilitate participatory research. The evolving and adaptive nature of the livelihoods approach involved incorporation of further studies on fish marketing, gender relations and risk taking behaviour to widen the scope and cover other dimensions of livelihoods outcomes. Though incomplete at this stage, finalisation of the sample survey will provide further insight into access, assets and activities of three wealth groups, in various settings of water availability, and complement the descriptive findings of the participatory appraisal. The importance of water, in terms of access and quantity, as a determining factor in livelihood strategies remains a project hypothesis. This will be monitored as poverty-focused aquaculture trials are progressing and further livelihoods and water valuation analyses are taking place. Only then will we be able to answer the question of the potential integration of aquaculture into the irrigation system as an entry point for poverty alleviation amongst resource poor groups. 
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