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ABSTRACT 

 

Over the years, the International Rice Research Institute (IRRI) in partnership with 
the  Indian Council of Agricultural Research (ICAR) and National Agricultural Research 
and Extension Systems (NARES) in Eastern India have been contributing to the 
development of rice and rice- related technologies to improve food security and increase 
income of rice consuming population. Without underestimating the significance of this 
work, it is evident that much still remains to be done in making an impact among those 
the poorest of the poor who live in diverse, complex and fragile rainfed rice environments.  
There has been an obvious gap between the development of technologies and their 
effective utilization by poor farmers, both men and women. Given these continuing 
lacunae, it is highly appropriate for international and national agricultural research and 
development institutions dealing with rice- based systems to give serious attention to the 
use of social science research in identifying the bottlenecks in technology development, 
adoption and utilization.  

This paper highlights the contributions of social sciences in research and technology 
development in collaboration with the NARES in eastern India. It provides suggestions to 
strengthen the inputs of social scientists in problem-oriented research at the institutional, 
project and individual level.  
 
Key words (social science, gender, participatory, culture, rice)  

 

 

                                                 
* Senior Scientist (Socio-Economist-Gender Specialist), Social Sciences Division, International Rice 
Research Institute (IRRI), DAPO 7777, M.M. Philippines.  
 



 2 

INTRODUCTION 

 
     Over the years, the International Rice Research Institute (IRRI) in partnership with 
the  Indian Council of Agricultural Research (ICAR) and National Agricultural Research 
and Extension Systems (NARES) in Eastern India have been contributing to the 
development of rice and rice- related technologies to improve food security and increase 
income of rice consuming population. Without underestimating the significance of this 
work, it is evident that much still remains to be done in making an impact among those 
the poorest of the poor who live in diverse, complex and fragile rainfed rice environments.  
Despite the initial success of the Green Revolution in the favorable irrigated rice 
environments in India, people who live in the vast rainfed rice environments in eastern 
India have lagged behind in economic development. Technologies which performed well 
under controlled conditions on-station have not reached the intended beneficiaries or 

have failed on farmers’ fields. One of the reasons for this neglect is the ineffective 
transfer of technology strategies. The dominant paradigm for agricultural R & D – at both 
national and international levels—has long been the transfer of technology (TOT) model 
(Chambers and Ghildyal 1985). In this model, international and national agricultural 
research centers are seen as principal sources of new ideas and technologies, which are 
later transferred by extension agencies to passive farmer-adopters. The core of the model 
is a one-way flow of improved technologies from researchers to extension to farmers. 
Although this linear model and sequential TOT model was successful in disseminating 

the “package” of technologies (seed-fertilizer-pesticides with credit) by extension 
workers to farmers, this model failed in less favorable areas. Part of the reason for this 
failure is the false premise that it is the task of extension to provide the communication 
link between farmers and researchers. These observations made the IRRI scientists 
involved in on-farm research realize that rapid adoption of rice technologies required a 
different strategy for generation and transfer or technology in areas bypassed by the 

Green Revolution. A better understanding of farmers’ circumstances and their greater 

involvement in decisions related to the proposed technologies are needed. Moreover, in 
rainfed environments, farmers grow rice as an integral component of a farming system 
which includes non-rice crops, livestock, off-farm and non-farm activities.     
     Farmers’ problems are not merely technical and economic, but cover a wider domain 
of social, cultural and managerial considerations. Crop and natural resource management 
(CNRM) technologies which are knowledge – intensive require an analysis of how 

farmers make decisions, understanding of farmers’ indigenous knowledge, attitudes, 
perceptions and beliefs, and development of simple decision-making rules to motivate 
farmers to participate in an experiment to test it.  Germplasm improvement requires an 
understanding of farmers’ preferences and criteria for rice variety selection in fragile 
environments. Proposed innovations for water-saving technologies require an 
understanding of how farmers manage and share a common resource like water at 
different geographical levels.  

Thus, there is a need to better understand how farming households make decisions in 
dealing with the biophysical and socio-economic constraints to adoption of rice and rice-
related technologies. These requirements necessitate the expertise of social scientists, not 
only of economists but also non-economists such as sociologists, anthropologists, gender 
specialists and use of participatory research approaches through which researchers and 
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farmers can work as partners in developing suitable technologies suited to their specific 

environment and livelihood. An interdisciplinary mode to solve farmers’ problems is 

needed to accelerate the dissemination of technologies. 
     This paper highlights the major contributions of social science research in technology 
development conducted in collaboration with the Indian Council of Agricultural Research 
(ICAR) and NARES dealing with rice production systems in eastern India. Finally the 
paper presents opportunities for strengthening social science inputs in agricultural 
research programs.    

 

Background 
 

     The International Rice Research Institute (IRRI) is one of the eight International 
Agricultural Research Centers (IARCs)† supported through the Consultative Group of 
International Agricultural Research (CGIAR) working with NARES in India. These 
IARCs have a shared mission to alleviate poverty, increase income and protect the 
environment through R & D of a specific commodity and associated resource 
management and policies. To fulfill this mission, the CGIAR renewed a new vision and 
strategy: 
 

        “CGIAR should become more development-oriented. Key partners should be 
those agencies and organization that are directly involved in the promotion of rural 
development and eradication of rural poverty.  The need to reach resource poor 
producers living in constrained environments will require greater emphasis on 
participatory methods.  There would be a need for a new style of scientist, or an 
intermediary who works closely with the scientists, who is skilled in translating 
research results into recommendations which can be applied.” Participatory 
Research was further endorsed in a recent Technical Advisory Committee (TAC) 
report that stated that “participatory breeding should become an organic part of 
centers” 

        
In IRRI, the vision of strengthening linkage between research and development in 
its research structure is to: 
 
” Bridge the gap between generation and dissemination of technologies and bring 

farmers’ perspectives into research planning for improving research relevance for 
improving research relevance and fast tracking of impact”  

 
These advocacy statements have led to further strengthening of an interdisciplinary 

working mode in solving farmers’ problems in a specific rice production systems and the 

                                                 
† These are commodity and policy research centers are: Centro Internacional de Mejoramiento de Maiz y 
Trigo (CIMMYT), World Agroforestry Center (ICRAF), Centro Internacional de la Papa (CIP), 
International Crops Research Institute for Semi-Arid Tropics (ICRISAT), International Food Policy 
Research Institute (IFPRI), International Water Management Institute (IWMI), and International Livestock 
Research Institute (ILRI) and Biodiversity International (formerly IPGRI-International Plant Genetic 
Resources Institute0     
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recognition of the important roles of social scientists not only as researchers but more as 
catalysts, facilitators and bridge between farmers and scientists.  

IRRI’s goal is “improved well-being of present and future generations of rice farmers 
and consumers, particularly those with low-incomes”. IRRI’s objective is “to generate 
and disseminate rice-related knowledge and technology of short- and long-term 
environmental, social and economic benefit, and to enhance national rice research system 
in several countries in Southeast and South Asia, particularly Bangladesh and India.  Rice 
research is mainly done in the eastern region which is the largest (60%) rice growing area 
in India. Eastern India comprises Assam, Bihar, Madhya Pradesh, Chhattisgarh, 
Jharkhand, Orissa, West Bengal and eastern Uttar Pradesh, which have been the 
backward areas in the country. Nearly half of the India’s one billion population inhabit in 
eastern India in about 38 per cent of geographic areas. A very high proportion of people 
are illiterate and poor with Bihar and Orissa leading the list of proportion of population 
living below poverty line (BPL) in the country (Barah and Pandey 2005). However, only 
a 3rd of the total rice production comes from this region. Of the total area rice cultivated, 
47% is under rainfed lowland and other areas are uplands. The lowland areas suffer from 
drought, submergence and salinity. These areas have poor infrastructure, high variability 
in rainfall distribution, poor soils and heterogeneous land types. Social stratification of 
the population into different class and caste is strictly practiced reinforcing inequality in 
access to resources. Majority of the population belongs to the lowest social class with 
average size of landholdings of less than a hectare. Farmers face several constraints such 
as lack of varieties suited to their stressed environments and needs, low and unstable 
yields and lack of technical knowledge. Thus, scientists are faced with the major 
challenge of alleviating poverty and improve food security through higher and more 
stable rice yields in the rainfed environments where rice productivity is constrained by 
drought, flooding and poor soils as well as socio-economic constraints.                        

IRRI began its collaboration in 1967 with the Indian Council of Agricultural Research 
(ICAR) with various agricultural research and extension systems dealing with rice- based 
systems in India. The current thrusts of ICAR-IRRI collaboration from 2005 to 2008 
include both basic and applied rice research conducted on-station and on-farm in various 
areas representing the problem. These include gene discovery; rice varietal improvement 
and crop and resource management technologies for irrigated and rainfed rice 
environments through various research programs and networks. The identification of 
stress-tolerant varieties has been an objective of rice breeding programs, especially at 
IRRI, for the last three decades. The transfer of submergence tolerance via the Sub1 gene 
into widely grown “mega” varieties illustrates the tremendous promise of this approach 
(Mackill et al 2006).  Although the yield of the Sub1 version of mega variety Swarna is 
equal to that of the original under nonflooded conditions, it is double or triple under 
submergence events of 12 to 18 days. That adds extra 1 to 2 tons/ha to the yield of the 
submerged rice crop. Similar yield improvements under stress have been observed for 
both drought and salinity. For example, under drought conditions at IRRI, the best 
experimental lines yield to 1 to 2 tons/ha above the improved farmers’ varieties (Kumar 
et al 2006). Data from India show the same types of advantages for improved varieties 
tolerant to saline/sodic conditions (Singh and Mishra 2006). On-station and on-farm 
validation of technologies through participatory approach will continue in collaboration 
with NARES. An important aspect of this research is the emphasis on an in-depth 
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analysis of farmers’ livelihood strategies, inclusion of women farmers in participatory 
research for screening improved varieties and validating improved crop management 
options for the technologies to be widely accepted and decision-making for rapid and 
widespread diffusion of technologies in the stressed environments.    
 

Roles of social scientists in technology development process 
 
      Over the years, the roles and activities of IRRI’s social scientists have changed with 
IRRI’s new research thrusts, paradigm shifts, organizational change and increasing 
pressure from the CGIAR and funding donors to provide evidences of the impact of 
research and technology development on the target clients.  A welcome change is that 
social scientists are not only called on to assess the economic returns of farming practice 
and recommended technologies and the adoption rates of new technologies but more 
importantly to join the biological scientists at the beginning of the research process. 
There has been an increased demand for social researchers (non-economists) to help 
biological scientists in identifying farmer needs and match these with research 
opportunities, identifying social and cultural constraints to adoption, understanding 
farmer behavior, incorporating the needs and opinions of poor women farmers in 
technology design, and in facilitating participatory approaches and policy dialogues to 
strengthen scientist-farmer-extension interactions. Solving farmers’ problems requires an 
interdisciplinary team of scientists and active participation of the farmers, including 
women. This is made possible under several projects conducted in eastern India such as 
the Consortium for Unfavorable Rice Environments (CURE) and the IFAD –funded 
project on “Accelerating Technology Adoption to Improve Rural Livelihoods on the 
Rainfed Eastern Gangetic Plains” which includes several agricultural research 
universities and institutions.  

Under these projects, the contributions of social scientists are essential in diagnosing 
constraints, evaluating technology, targeting technology, accelerating diffusion, 
monitoring and evaluation and assessing impact.    
 
Diagnosing constraints, needs and opportunities  
 

Social scientists help biological scientists identify farmers’ real problems, technology 
needs and match them with the “best bet” technologies available, identify conditions 
needed for successful adoption and possible constraints to adoption. They help conduct 
initial problem diagnosis, needs and opportunity assessment through formal surveys or 
participatory rural appraisal (PRA), key informant interviews and focus group interviews 
including men and women. These activities are done in all problem-oriented research 
conducted in key sites under the CURE and other projects.  
 
 Evaluating technology 

 
Economists conduct analysis of the profitability of recommended technologies over 

farmers’ practice. Social scientists analyze farmers’ perceptions on the performance of 
the technology under farmer management and the acceptability of the technology within 
their social (including gender) and cultural environment.  
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Targeting technology 
 

The target beneficiaries of rice and rice-related technologies are the economically and 
socially marginalized. Thus it is important that the target groups are identified at the 
initial diagnosis phase. Social scientists help analyze the socio-cultural and economic 
characteristics of rice farmers, including groups that may be adversely affected by some 
developments, such as the poor, landless and women. Social scientists conduct baseline 
studies as a basis for ex post impact assessment. The baseline surveys can also help 
identify potential agents of change who can help accelerate technology dissemination. 
The questions which should be asked are: Who are the poor? Where are they located? 
Where are the” best bet “technologies suitable? Social scientists use PRA tools such as 
wealth ranking, gender analysis, social and resource mapping and transect walks in 
identifying the socio-economic status of the people, their available resources and where 
they are located.  
 
Accelerating diffusion 

 

In general, farmers obtain new information on agriculture from their neighbors, 
relatives and friends or informal networks. Thus, social scientists, particularly 
communication specialists play important roles in identifying effective methods to 
accelerate the diffusion of technologies. Communication specialists assess farmer 
knowledge and identify knowledge gaps, distill complex technology package or 
information into simple extension messages, assess farmer awareness of the technology, 
and identify sources of agricultural information. They prepare extension materials such as 
Technology Advisory Notes (TANS), leaflets featuring the details of the technologies, 
scripts for radio broadcast, soap operas, television, and other means of wide 
dissemination of technologies.   
 
 Monitoring and evaluation (M & E) 
 

This is a systematic approach for involving local people in monitoring and evaluating 
changes in the natural and social environment. Local people informally assess changes in 
their environment and monitor and analyze benefits from changing farming practices, 
exploring new livelihood options as part of their daily lives. Social scientists use 
quantitative and qualitative methods for capturing changes. An example of a qualitative 
method is documenting the “most significant change” which can captured through 
narratives, stories and focus group interviews. 

 
Assessing impact 

 

 Impact describes the overall changes which occur in the community and households 
due to the introduction of technologies. To assess impact,  social scientists conduct 
baseline socio-economic surveys of participating and non-participating farmers in the 
project sites and non-project sites to provide points of reference for comparison for 
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evaluating changes which occur during and after the project and to understand how the 
research process contributed to these changes.  

 
 
 

 

Contributions of Social Science Inputs in Research and Technology 
Development 
  

For many years, IRRI social scientists have conducted research in collaboration with 
NARES in Eastern India. Their major contributions are presented below 
 
Understanding farmer adoption of traditional varieties 

 

Considerable international and national breeding effort has been exerted to develop 
suitable and acceptable rice cultivars for the unfavorable production environments of 
Eastern India. However, the existing research suggests that farmers are still using their 
traditional landraces and the production of rice from these ecosystems has increased only 
marginally over the past decades. Therefore, increasing the productivity through 
improved rice varieties remains a challenge. The answer to this challenge might lie in the 
traditional landraces cultivated by farmers. As landraces often have important traits that 
give them resistance to many biotic and abiotic stresses, identification of particularly 
adapted types should help in developing more promising materials for the rainfed 
lowlands of Eastern India. To obtain information on (1) the diversity of rice cultivars 
grown and (2) the reasons for a limited acceptance of modern cultivars, a farm survey 
was conducted in a typical rainfed village in Orissa. This study was conducted by 
agricultural economists and a human ecologist (Kshirsagar, K.G., Pandey S and Bellon M 
1997).  

Findings of this study indicate that paddy is the most important crop in the village and 
traditional cultivars dominate the acreage covering 87% of rice area. Farmers are using a 
diversity of landraces (2 to more than 10) in this complex and heterogeneous 
environment. Diversity is higher among farmers with more heterogeneous environments 
(soil types and landforms). Cultivar diversification is an important practice followed by 
rainfed lowland farmers for a variety of reasons, such as environmental matching, risk 
reduction, avoiding labor bottlenecks and obtaining a range of product qualities.  
     According to this study, farmers in the study village have perceptions regarding 
improved and traditional varieties  according to soil fertility, tolerance to pest and disease, 
tolerance to biotic stress,  which may be factors limiting their adoption. Therefore, 
opportunities for exploiting resistance available in traditional cultivars to breed improved 
cultivars with multiple resistances should be explored. In areas with unreliable climatic 
and hydrological conditions, the key element in farmer survival strategies has been the 
ability to match the diverse genetic material with the agro-hydrological conditions 
existing on individual rice fields. The availability of diverse genetic material and farmers' 
sound knowledge of landforms, soil types and hydrology gives them immense ability and 
flexibility in dealing with the risky production environments of rainfed lowlands. In risky 
production environments, breeding for wide adaptability may not be a very appropriate 
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strategy. What is needed perhaps is to develop a range of improved cultivars with 
different characteristics so that farmers can choose combinations with traits that are most 
appropriate for their field conditions. Breeding efforts could perhaps be made more 
efficient by using farmers' knowledge about appropriate plant types and agro-hydrology 
through a more direct involvement of farmers in the breeding process. Therefore, 
increasing the productivity through improved rice varieties remains a challenge. The 
answer to this challenge might lie in the traditional landraces cultivated by farmers. As 
landraces often have important traits that give them resistance to many biotic and abiotic 
stresses, identification of particularly adapted types should help in developing more 
promising materials for the rainfed lowlands of Eastern India.  

Although breeders may use local materials in their breeding programs to develop 
improved varieties, the local landraces are unlikely to be completely replaced in this 
rainfed environment. A breeding strategy which helps maintain useful diversity is what is 
recommended. 

 
Identifying farmers’ production constraints in rice production 

 

Drought is one of the major constraints in increasing rice production. Due to drought, 
farmers suffer from crop loss or low yields.  Pandey et.al., (2007) recently published a 
book which examines the economics of drought and farmers’ coping mechanisms in 
dealing with drought. This study was conducted to estimate the economic costs of 
drought and analyze the risk-coping mechanisms of farmers in drought-prone rice-
growing areas in Chhattisgarh, Jharkhand, and Orissa in eastern India. Almost all of the 
areas having yield in the range of 1-2 t ha-1 were concentrated in Bihar, Jharkhand, 
Chhatisgarh and Orissa. In these states, the proportionate area with yield in this range was 
above 60%. Given that Bihar, Jharkhand, Chhattisgarh, and Orissa account for over 50% 
of the total rice areas in eastern India, growth in productivity in these states is critical to 
the overall productivity performance of eastern India. The bulk of this low-productivity 
area is drought-prone. The incidence of poverty in these drought-prone states is also 
relatively high. Although the incidence of poverty has decreased over time in all states, 
the decrease is much slower in these drought-prone areas relative to other states. The 
total annual loss in rice production for the three states combined is 1.0 to 1.3 million tons, 
which is about 7-9% of the mean output. Using the average rough rice of $125 per ton, 
the value of annual production loss estimated this way is $125 to $175 million.  The 
losses of non rice crops (mainly oilseeds and pulses) during drought years are estimated 
at 22% and 41% of the annual value of non-rice crops in Jharkhand and Orissa, 
respectively. The relatively higher proportionate loss in Orissa is due to relatively more 
area under nonrice crops in Orissa than in other two states. The effect of drought on non 
rice crops in Chhattisgarh is found to be almost nonexistent. The addition of losses in non 
rice crops alters the total annual estimates of loss from drought by a small fraction of 
percentage point. In absolute amounts, the total annual loss for the three states combined 
is estimated at $162 million. Thus, the total estimated loss is 7% of the average value of 
rice and non rice production. Overall, the analysis shows that drought resulted in a 
production loss of 7-9% of the average value of rice output in eastern India. Overall the 
drop in total agricultural income in the three states was 40-80%. Earnings from farm 
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labor also dropped substantially because of reduced labor demand. However, some small 
compensation resulted from increased income from livestock and forest products.  

This study further reveals that farmers who are exposed to drought risk use different 
combinations of ex ante and ex post coping strategies. These are crop management 
adjustments, consumption adjustments, expenditure adjustments, credit, asset depletion, 
livestock nutrition and mortality, use of forest and forest products, seasonal migration, 
and relief support. The impact of drought tends to vary according to class, age, ethnicity 
and gender as these factors determine people’s vulnerability to drought. Farmer 
interviews indicate that the impact on women and young children tends to be more than 
for others. This is due to their socio-cultural and economic positioning within the family 
and community. When men migrate during drought years, women become the de facto 
heads of the household and this increases their workload, as they have to manage the 
farm in addition to conducting the usual household chores. Prolonged malnutrition and 
increasing workload during drought adversely affect women’s health, especially of 
pregnant and lactating mothers, infants and young children suffer adversely as a result.  

This study suggests the need to develop more effectively drought management 
strategies. Opportunities for technology development and policy reforms for reducing the 
cost of drought and complementing farmers’ coping mechanisms need to be considered. 
Technology improvements include the development of varieties that reduce losses to 
drought through various mechanisms such as drought escape, drought avoidance, and 
drought tolerance. Given that the growing season is short and drought during the 
reproductive stage such droughts are likely to be more effective in reducing production 
losses. However, improved varieties with such traits are generally unavailable in India.    
 
Risk analysis and technology adoption 

 

Risk and risk aversion are often believed to be important factors that constrain the 
adoption of technology by poor farmers. The nature and magnitude of risk and farmers 
manage risk, however, have been poorly studied in the context of rained rice. Pandey  
et.al., (2000) analyzed the variability in rice production and farmers’ coping strategies 
using farm-level panel data from two villages of eastern Uttar Pradesh, India. The results 
indicate that crop diversification is an important farmer strategy for dealing with risk. 
Through crop and income diversification, farmers have been able to reduce the effect of 
risk in rice production on the variability of total household income. The economic cost of 
risk in rice production was found to be quite low, implying that yield-increasing rather 
than yield-stabilizing rice technologies are likely to be more appropriate in these 
environments. The adoption of MVs was conditional on irrigation, farmers’ education, 
farmers’ age, and their wealth status as represented by farm size. Implications of these 
results for technology design and policy reforms are discussed.  
 
On-farm diagnosis and recommending policy alternatives 

 

Barah and Pandey (2005) synthesized the findings of an extensive farm household 
surveys conducted among 1752 households from 117 villages in 18 rainfed rice growing 
districts in the eastern India. The findings of the study show that the rice production 
system in eastern India has been under going tremendous dynamism. Production practices 
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changed, adoption of modern varieties accelerated and there is improvement in yield too. 
The innovation of Boro rice is gaining importance in Assam, West Bengal, Bihar and 
Orissa, which has benefited the region significantly. Rice yield varied across the states 
from a low of around 1 ton/ha (rough rice) in Madhya Pradesh and Chhattisgarh to over 4 
tons/ha in West Bengal and Assam. Developing yield augmenting varieties and efficient 
management practices is an urgent need to meet the challenge of increasing rice 
production. Apart from ecosystem varietal development, more emphasis is also needed 
on stress resistant varieties, improvement in farmers’ friendly practices such as methods 
of crop establishment of dry seeded rice, and biasi method of beushening. 
 
Understanding culture in agriculture 

 

 Culture consists of the arts, customs, language, knowledge and religious beliefs. 
Agriculture or the art of farming is a major component of culture. It helps unify a society 
and regulate its social life. It gives people a common base of communication and 
understanding. It also defines social roles including gender roles in communities/regions. 
Farmers’ decision making is influenced by farmers’ knowledge, and their concerns are 
affected by environment, cultural, socio-economic factors and policies and markets. 
Samaddar (2006) an Indian anthropologist conducted a study which examines the culture 
in agriculture in four (two wet zones and two drought zones) rice growing villages in 
West Bengal India. The four main agricultural rituals were in land preparation, 
transplanting, post transplanting and harvesting/post harvesting   in two villages of wet 
zones where adoption of technology has occurred rapidly. In contrast, two drought-prone 
villages have been more resilient. Because of traditional practices of agriculture, they 
have been able to retain their rural values without adopting post traditional values. This 
knowledge will be crucial in developing appropriate technologies that will maintain 
traditional practices and support the adoption of technologies in a balance manner. 
 
Understanding the social consequences of stressed environments 

 

Stressed environments have consequences not only on rice yields but drought also 
affects people- especially women. Paris et.al., (1996) in their initial studies on gender 
roles in rainfed villages in Faizabad, eastern India revealed that the demand for female 
labor in rice production, processing, animal care, collection of animal fodder and fuel 
wood may lead to changes in cooking practices (fewer meals) less time devoted to child 
care and breast feeding. During periods of drought the problem of looking for food and 
collecting animal fodder are mainly borne by women. Several suggestions in this study 
were: a) provide female workers access to adult education, training and extension 
program; b) include women farmers in evaluating new rice varieties; c) introduce input-
intensive cultivars; d) introduce new species of animal fodder; e) strengthen research-
extension linkage by using farmer/community approaches which involves farmer (both 
males and female) participation in the early stages of the research process.  
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Using gender analysis in characterizing and understanding farm-household systems in 

rainfed lowland rice environments 

 

Paris et al., (2000) used gender analysis in characterizing and understanding farm-
household systems in typical rainfed lowland rice villages in Faizabad district in eastern 
Uttar Pradesh, India. It uses different methods of data collection such as household 
surveys (structured and unstructured interviews), the participatory rural appraisal, and 
focused group interviews. Results of the study reveal that small farming households from 
the lower caste tend to exploit their female family members to meet competing labor 
demands between farm and home-based activities. Women from the lower caste provide 
60-80% of the total labor input in rice production. They participate in almost all rice 
operations, except in land preparation and application of chemicals. When valued, the 
labor contributions of female members of their own and through exchange arrangements 
make up about 20% of the total labor costs in rice production per hectare. Women’s labor 
is also crucial to non-rice crops and livestock, which are integral in rainfed rice farming 
systems. Because of the significant contributions of poor women in farming their roles 
and needs should be considered in technology development and dissemination. Efforts 
are now being made to provide women farmers with access to new information and new 
seeds by involving them in the early evaluation of rice genotypes through participatory 
rice varietal selection in drought and submergence rice environments in eastern India.  
 
Assessing the impact of male out-migration on livelihood, rice productivity and gender 

roles 

 

Every year, rice farmers in eastern India are faced with uncertainty. Rainfall 
distribution is highly variable and unpredictable. Drought occurs during the vegetative 
phase of rice growth, which causes losses or low yields. This situation is exacerbated by 
the predominance of marginal and small size of landholdings and abject poverty. Thus 
farming households derive their livelihood from diverse sources of farm income (rice, 
non-rice, livestock, rental fees), off- farm (income from wage labor) and non-farm 
(employment activities within and outside their villages without change in residence). 
Aside from rice, farmers grow wheat, potatoes, oilseeds, and pulses during the rabi 
season, for consumption or for sale during the year. Migration is also an important 
livelihood strategy of farming households. A study on the incidence of male out-
migration on livelihood, rice productivity and gender roles was conducted in 2001 in 40 
to 50 sample villages located in selected districts representing rainfed, partially irrigated 
and irrigated rice production environments in eastern Uttar Pradesh, north Bihar, West 
Bengal and Jharkhand plateau in Eastern India. (Paris et.al., 2005; Singh RKP et.al., 
2005; Lakra, et.al., 2005). This study reveals that overwhelming proportion of the 
migrants are males (principal males/head of households and sons). Females (principal 
females, and daughters) and other male family members are left behind. The females 
particularly those from the lower socio-economic status have higher illiteracy rates, low 
access to resources and suffer from social exclusion. Taboos imposed by purdah 

(seclusion) result in restrictions on not only female mobility but also make women 
invisible even when they are productive. Male migrants belong to 26-40 years age group 
indicating that most active and productive labor force is prone to migrate from the rural 
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villages. study revealed that out-migration is highest in the rainfed rice production 
environments. Majority of the migrants are males (husbands and sons) while the females 
are left behind to manage their farms and households.  
     Based on the gathered information, the research team selected villages in the rainfed 
and partially irrigated villages with high occurrence of out migration.  In 2002, four 
hundred farm households (200 with and 200 without migrants) were interviewed in each 
of the states included in this study.  Paris et al (2006) analyzed the pooled data from 
studies conducted in eastern Uttar Pradesh, West Bengal and North Bihar. Rural to urban 
migration is more prevalent than rural to rural migration. Migrants go to the distant 
places where there are economic opportunities. Majority of the migrants are engaged in 
agricultural work as farmers and agricultural workers.  However, a low proportion of 
these migrants  except from Bihar work as agricultural laborers in high productivity rural 
areas (Punjab) and industrial places (Haryana and Delhi). Those who have higher 
educational attainment migrate for white collared or regular jobs with better salaries such 
as government service and private services.  Most of the migrant laborers are absorbed 
into the occupations such as rickshaw pulling, building construction, carpentry or mason 
work, and various other types of casual work in informal sector. The share of remittance 
income is substantial at about half of the total household income.  

Out migration of men particularly the young able bodied men will continue to 
increase as long as there are economic incentives to move and as farm income is 
insufficient for the family. To get out of poverty, male family members have to leave 
their villages after land preparation to seek non-farm employment on a short term or 
long-term basis. Despite male absence among households with migrants, family members 
left behind, particularly the women, continue to maintain rice yields at par with those 
households with migrants despite their several stresses and constraints they face as they 
perform their households and farm related responsibilities including supervision of hired 
laborers. When their remittances are delayed they borrow cash from their friends and 
relatives (without collateral and interest), use up their own savings, resort to “late 
sowing” of rice; employ sharing/exchange of labor and sell animals.   Due to male 
absence, women from nuclear household have to take over tasks traditionally done by 
men particularly during land preparation and other tasks during the peak cropping season. 
They need to have more power to negotiate with neighbors such as hiring labor and 
machinery for land preparation. De facto female heads of households should be the target 
beneficiaries of training and extension programs that will enable them make sound 
decisions in farm related matters particularly on crop management methods and choice of 
varieties that can withstand abiotic stresses. Ongoing efforts in involving women farmers 
in rice participatory varietal selection, seed management and storage, crop and resource 
management experiments should be expanded in eastern India.   

 
Initiating farmer participatory plant breeding and gender analysis 

 
A participatory plant breeding for rainfed rice was developed by eastern India 

breeding institutions in collaboration with the IRRI to assess whether farmers’ 
participation in one or more steps of the breeding process can substantially increase the 
suitable of modern rice varieties for rainfed environments. This project which started in 
1997 consists of two complementary components, respectively dealing with the plant 
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breeding and socioeconomic aspects. The overall objective of the plant breeding 
component was to develop and evaluate a methodology for participatory improvement of 
rainfed rice. The objectives of the socio-economic component were 1) to establish a 
farmers’ typology based on socio-economic variables assumed to be important in the 
varietal choice process like market integration, importance of rice for the household, 
wealth, gender, caste, education, etc to guide establishment of breeding goals and their 
possible differentiation of various farmers groups 2) to elicit farmers’ selection criteria 
and their reaction to a range of cultivar and breeding lines. The project involved farmers 
and scientists (breeders and social scientists) working in a participatory mode. Fields 
representing various hydrological situations were chosen in two to three villages at four 
rainfed lowland sites and one upland site. Sets of 15 to 25 varieties were tested both in 
farmers’ fields and on-station in 1997 and 1998 and ranked by both farmers and breeders. 
The effect of decentralization was determined through comparisons between individual 
breeders’ rankings across trials. Farmers’ ranking was not randomly allocated, but 
agreement within the farmers’ group was not always very strong. Except at one site 
concordance among breeders’ ranking was higher, but, because of the limited number of 
breeders involved, it was seldom significant. Both farmer participation and 
decentralization of varietal testing in farmers’ field would help in best matching the 
varieties to the needs, although their combined contribution would be more useful in 
some sites than in others (Courtois et.al, 2001). Findings of this study revealed that the 
criteria for varietal choice were: adaptation of the variety to the hydrological conditions 
and land type of their fields, adaptation to different user needs such as food, livestock 
fodder, thatching materials and cash, compatibility with existing cropping systems, socio-
economic status of farmers and gender-specific roles in rice production, post harvest, 
consumption and livestock care (Paris et al 2001; Sahu et al. 2001)  

 
Assessing the benefits and limitations of participatory research for varietal selection and 

crop management technologies 

 

Most new varietal releases will be highly successful due to the following reasons: a) 
new varieties may be superior under farmer management, even though they are superior 
on-station; they may be inferior in characteristics that breeders are not aware of, but 
farmers value; farmers may not have access to seed or of information about new varieties. 
Participation in crop resource management broadens the mindsets of scientists and 
extension workers toward farmers; mechanisms to lean how farmers decide and to 
understand farmers’ knowledge, attitudes; farmers “learn by doing” and their motivations 
to adopt innovations are based on experience and farmer to farmer spread of innovations 
are due to “seeing is believing”. The benefits of participatory varietal selection (PVS) are: 
PVS trials exposed farmers and improved access to new genotypes leading to 
spontaneous adoption of varieties, farmers-managed trials facilitated acceptability of new 
varieties and participating farmers have “ownership” of their selected varieties.  

However, there are several limitations of FPR (Paris and Abedin 2006). These are PR 
is often seen as a threat to classic research paradigms and not so much as complimentary 
research; too much focus on rice alone rather than systems concept; few researchers are 
trained on farmer participatory and facilitating skills; PR requires higher time and 
“effort” cost at the initial organization but is cost effective in the long run; turnover of 
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scientists is high and this limits the building of social capital with farmers; and lack of 
social scientists, particularly non-economists who can conduct socio-cultural  economic 
assessment and process documentation.  
 
Lesson learned from FPR 
 

• PR requires both institutional and personal commitment on a sustainable basis 

• Participatory on-farm research should be backed up by on-station findings 

• Need strong interaction between social scientists, biological scientists and farmers 

• The process of participatory research should be documented to further improve 
the process 

• Need to strengthen the partnerships with NGOs, extension and policy makers at 
the early stage 

• Link closely with the national seed testing and release system and government 
programs 

• Having there respect attitude towards farmers strengthens the partnership 
 
 
Assessing the impact of participatory research in rice breeding on women’s 

empowerment 

 

Another challenge to impact-assessors is the definition of impact. As already noted, 
up until the last decade, CG projects impacts were typically assessed through adoption 
studies and economic rate of return estimates. Over the last decade, there has been a 
progressive realization that donors require more impact information, which also serves 
the internal need for improving the efficiency of the research process. As recently as 
2005, the CGIAR – through an initiative of its Science Council – “redefined” “Impact” in 
terms of a project (or any other level of the research-for  development hierarchy) 
achieving its goal. For example, the goal of the second phase of the PRGA program is “to 
mainstream gender analysis and equitable participator research to promote learning and 
change through partnerships with CG Centers, national agricultural research systems 
(NARS) and civil society groups, so that they can better target the demands of 
beneficiary groups, particularly poor rural women,” which leads directly to the projects 
impact of “better-targeted research and development that benefits all end-users, 
especially poor women (gender groups), in target communities and regions (Lilja 
et.al.,2006). Paris et.al., (2006) assessed farmer adoption of rice varieties and new 
genotypes introduced through participatory varietal selection (PVS) in villages which 
represent submergence and drought/submergence prone villages in eastern Uttar Pradesh, 
India and discussed the integration of participatory research and gender analysis in the 
research process. An important feature of this paper is an assessment of the impact on the 
decision-making authority or women’s empowerment on rice varietal choice, seed 
acquisition and disposal and crop management after participating in PVS trials. A 
Women’s Empowerment Index (WEI) was developed to measure wife’s participation or 
dominance in making decisions in relation to the presence or absence of her husband. 
This paper also identified the factors which influenced women’s empowerment. 
Qualitative information on women’s perceptions on the benefits of PVS on rice 



 15 

productivity and their social status were also gathered. Strategies to further strengthen 
women’s participation in PVS were also suggested. This paper concludes that 
participation of women and not only of  men, which is often the case, in PVS, increases 
women’s decision-authority in varietal choice, seed acquisition and disposal and crop 
management. Since women from poor farming households in eastern India comprise a 
special category of users of technologies, they should be given skills and training on all 
aspects of rice production. This will enable them to make sound and timely decisions on 
farm-related matters and to further enhance their crucial roles in accelerating the adoption 
of new varieties for fragile rice environments.  
 
Assessing the impact of adoption of modern varieties on poverty and income distribution 

 

The IRRI Social Sciences Division under the leadership of Dr. Mahabub Hossain, 
organized village studies on rural income distribution and poverty in several countries 
including India. Thakur et.al., (2000)  conducted these studies in Bihar in collaboration 
with Rajendra Agricultural University (RAU) while studies in Chhattisgarh, Raipur were 
conducted in partnership with the Indira Gandhi Agricultural University (IGAU), Raipur 
by Janaiah et.al., (2000). These studies were conducted to assess the extent of adoption of 
MVs for different agro-ecosystems and to analyze their effects on poverty and income 
distribution. In-depth household surveys were conducted in several villages representing 
different agro-ecological zones and states of development infrastructure. Data on 
different aspects of the operation of the household economy were generated for all 
households in the selected villages. These studies concluded that the adoption of MVs 
made substantial impact on household incomes in areas with developed infrastructure-
assured irrigation, transport and marketing facilities. In Bihar, rice accounted for only 13 
per cent of the household income, while about 55 percent of originated from non-
agricultural activities. The poverty function indicates that poverty can be eradicated by 
effective population control in rural areas, effective implementation of various agrarian 
reforms to make cultivated land accessible to marginal and landless households, 
improving education, development and diffusion of modern agricultural technology 
suitable for fragile environments, and development of better infrastructure, especially 
reliable irrigation. In Chhattisgarh, rice accounted for about 46 per cent of total income. 
The poverty determinant function provides a few guidelines on what development 
strategy to use to reduce rural poverty such as: development of reliable irrigation, 
availability and/or increase of cultivated land and development of technologies suited to 
the rainfed ecosystem and creation of non-farm employment and implementation of 
effective family planning to reduce disguised unemployment in rural rainfed areas.   

Examining productivity growth 

Hossain and Laborte (1996) examined the productivity grown in eastern India. Their 
study revealed that over the last two decades rice production in eastern India grew at a 
satisfactory rate of about 2.7 percent per year. But the growth was uneven across states 
and districts particularly in Bihar, Orissa and Assam and Eastern Madhya Pradesh where 
rice production failed to keep up with the population and income induced growth in 
demand. Production performance was variable even within   
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Enhancing capacities for social research within the national agricultural and 

extension systems (NARES) in eastern India 

 

A major reason for the neglect of social concerns in technology development is the 
lingering problem of lack of NARES social researchers who are trained to work in an 
interdisciplinary manner with farmers and to conduct participatory research. 
Anthropologist, sociologists and other non-economists social researchers lack basic 
training in agriculture and have no experience in applied social research.  Anthropologists 
and sociologists are generally associated with or based in non-agricultural universities 
which are far from research stations, making logistical arrangements difficult. To solve 
this problem, IRRI organized several training programs. Formal and informal training 
researchers and extension workers from NARES were provided with skills and tools to 
collect and analyze   these training courses are: (i) socioeconomic perspectives in farming 
systems research; (ii) gender analysis and its application in FSR; (iii) problem-based 
training courses for rainfed rice environments; and (iv) qualitative and quantitative 
methods in agricultural research. Most SSD research is collaborative, providing on-the-
job training to NARES social scientists in research methodology and augmenting their 
capacity to conduct social science research. NARES scientists spend 1-2 months at a time 
in SSD under close supervision of its staff analyzing data from projects and writing 
reports. How to involved farmers in participatory plant breeding is included in the 
training course on ‘Impact of Rice Breeding Course’. The training course on 
‘Participatory Approaches in Research and Extension” and Leadership Course for Asian 
Women in R, D and Extension invited qualified participants from NARES and NGOs 
every year.  
 

 
Suggestions and recommendations to strengthen the inputs of social 
scientists 
 
Below are few suggestions and recommendation to strengthen the inputs of social 
scientists at the institutional, project and individual level as well as in enhancing human  
capital. 

 
Institutional level 

 

• Need to understand the current structure of agricultural research organization. 
Under the ICAR structure, state agricultural research universities have separate 
research and extension departments. However, majority of these agricultural 
research organizations lack social researchers (non-economists). Recently, these 
agricultural research organizations have an extension arm, the Krishi Vigyan 
Kendra (KVKs) who are supposed to deliver technologies in wider extrapolation 
domains.  
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• Incorporate sociologists at the provincial or regional level working together with 
other disciplines, having a regional and/or commodity focus.  

• State agricultural universities (SAUs) should employ not only economists but also 
social scientists to address socio-cultural (including gender) concerns. 

• Agricultural universities should include innovative topics in their curriculum such 
as:  “Incorporating social (including gender concerns) in agricultural research and 
extension”,  to give more emphasis on the importance of women’s role in 
agriculture and strategies on how to address gender concerns in research projects. 
“Interdisciplinary approaches in problem-oriented research and technology 
development”; “Participatory Approaches in Research and Extension”. These 
topics can help develop a new breed of scientists to make their research and 
technologies relevant to the needs of their target clients. The M.Swaminathan 
Research Foundation located in Chennai, India has already developed training 
modules on mainstreaming gender concerns. IRRI has developed several 
guidelines of mainstreaming gender concerns in rice varietal improvement and 
crop resource management, participatory needs and opportunity assessment 
(PNOA) and Farmer/community approaches in validation of technologies.   

• National agriculture and extension systems (NARES) should give opportunities 
for female scientists to present their research findings in male- dominated 
technical conferences.  

• Need to have an overall strategy for strengthening national problem-oriented 
programs and projects  by adopting a policy ‘national universities should be 
encourage to strengthen programs that emphasize applied social research and in 
particular undergraduate courses in rural social research require strengthening and 
students with research potential involved in field research as much as possible as 
part of their training.  

 

Project level  

 

• Agricultural research universities should form an interdisciplinary team of 
scientists (biological and social scientists, KVKs) for effective implementation of 
action research or for conduction problem-oriented research.   

• Provide resources (financial support, transport, computer, research assistance, etc) 
to social scientists to effectively implement their work 

• Include a female member in research teams to enable to work with women 
farmers 

• Whenever possible, involve social scientists at the planning stage of problem-
oriented research. This will avoid social scientists who joins later being regarded 
by other team members as a ‘problem solver’ or ‘trouble shooter’ 

 

Individual capacity  

 

• Social researchers need to take lead in facilitating integration – not only involved 
in, but also driver the process. They should be there at the initial stage of the 
research process, facilitate the identification of farmer needs and matching 
already available technologies or technologies to be generated.  
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• Should establish strong ties with local universities, especially with social science 
departments where they can act as links between sociology and biological science.  

• Should have a strong background in agriculture, if none, must do a lot of reading 
background materials on the objectives of the project and details of proposed 
technologies. 

• Should be able to understand the language of the biological scientists and apply 
social science theories and methodologies to fit operational frameworks and 
practical demands in relation to the development and dissemination of 
technologies (water-saving, new varieties, crop and resource management) 

• Has the ability to simplify technologies for farmers and lead discussions with 
various stakeholders on community-based projects.  

• Develop guidelines and other training materials for effective delivery of research 
outputs to clients  

• Document all processes of delivery including case studies for wider dissemination 
and training purposes 

• Assist farmers more in doing their own research 

• Design and conduct participatory technology evaluation programs in consultation 
with thematic work groups, the NARES research and development partners and 
other stakeholders including the private sector 

• Share the credit of project outputs through co-authorship of publications with  
biological scientists  

• Needs to show that his/her contribution can make a difference and add value in 
the work 

 

Enhancing human capital  

             

• Train biological students in national agricultural research universities with 
sociological perspectives while sociology students require more background in 
technical subjects related to agriculture and rural development  

• Provide formal and informal training of NARES on farmer participatory research 
methods in varietal improvement and crop and natural resource management  

• Enhance the capacity of social scientists (non economists) in data collection, data 
analysis, report writing and presentation of research results in social science 
research (baseline socio-economic surveys, monitoring and evaluation, and 
impact assessment) 

 

 

Conclusions 
 

Despite the increasing economic growth in the cities and urban areas in India, 
widespread and persistent poverty exists in eastern India where majority of farmers grow 
rice under rainfed conditions and suffer from drought, flooding, and poor soils. Under 

IRRI’s Strategic Plan (2007-2015) and in response to the UN’s Millennium Development 

Goals, IRRI will continue to identify specific technology characteristics that best 
contribute to improvements in livelihoods of farmers who differ in resource endowments, 
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gender roles and socio-economic conditions in these stressed environments, deliver 
improved varieties to farmers along with knowledge of improved management 
procedures that maximize and stabilize the yield of these varieties. Farmer/community 
approaches in identification of farmer needs, constraints, research opportunities, design, 
technology validation and evaluation and dissemination will be used. All these require 
partnerships between social scientists and biological scientists, researchers and extension 
workers and civil societies, between IRRI and NARES in eastern India and farmers and 
scientists. IRRI will also play a crucial role in enhancing the social science perspectives 
of NAREs through formal and informal training programs. 

However, there are many challenges such as how to increase the recognition of the 
value of social science research in R & D, for social researchers to be the process drivers 

of research and integrator among actors, use of “bottom-up” and problem-oriented 

research, strengthen  the capacity of social scientists (non economists) to undertake social 
research with biological scientists and other partners and to have a breed of biological 
scientists with a social science perspective.    
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