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Introduction

Indian agriculture is facing many complex problems. In recent
years, there has been fall in public investment in agriculture,
declining growth in partial and total factor productivity, increasing
inter and intra regional disparities, persistence of widespread
poverty and decreased quantity and quality of natural resources
likeland, water and biomass. Stakeholdersincluding international
research communities, donors and national policy makers are
looking for the research programs to help overcome these
problems. Systematic impact assessment studiesrelating to returns
to investment made by Indian National Agricultural Research
System (NARS) should provide critical inputs needed to address
some of these issues. It would aso form a strong base for higher
research funding and to achieve specific research and devel opment
objectives.

Analytical framework

The impacts are assessed in terms of product outcomes such as
income and employment generation, poverty reduction, and
conservation of natural resources, and process (institutional
context) output/outcome such as organizational and institutional
change. The process outcomes will provide crucia information
relating to institutional requirements and relationships among
various actors in the innovation system perspective for greater
technology impact. The impact studies involve time period and
spatial dimensions. The time horizon could be short, medium and
long term based on the nature of the benefits and i ssues dealt with.

There are two types of benefits of research outputs: (i) tangible -
those that can be assigned monetary values, e.g.; agricultural
productivity growth and changes in rural wages and employment,
and (ii) intangible- which cannot be easily identified and assigned
monetary values but areimportant for the society. Examplesfor the
latter type areimprovement of environment, soil and water quality,
better health, socid differentiation and changesin power relationship,
and increased or decreased vulnerability, etc. These benefits are
important but difficult to assign monetary value and, therefore,
documented in physical terms, scale and intensity. The basic
conceptual framework involved isestablishing causal links between
the technology and its impact on multi-dimensional outcomes and
how technology fits into people’ s livelihood strategies.

Impact indicators vary with technology and level of assessment.
Theimpact indicators at farm, regional, national and global level
will be different. At the farm level, the direct beneficiaries are
affected by adopting the technologies. At higher level, the society
and the environment are being influenced. Important farm-level
impact indicators may be efficiency: income augmentation, unit
cost reduction; household food security: nutritional security;
poverty reduction: improving yield or income stability; cropping
intensity, gender related i ssues, and natural resource conservation.
Regional/ National-level impact indicators could be agricultural
production, macro food security, employment generation, inter-
regional and inter-personal equity issues, poverty and sustainability
of natural resources.
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Resear ch asa product

There are two broad approaches for assessing the efficiency
benefits of research/technology impact: the econometric approach
and the economic surplus approach. The econometric approach
including thetotal factor productivity analysis assessesthe changes
in marginal productivity of research investments. Economic
surplusapproach on the other hand estimatesthe economic surplus
generated as a conseguence of research outputs. The information
derived through economic surplusapproach isthen used to estimate
various measures of research efficiency such as benefit-cost ratio,
internal rate of returns and net present value of research outputs.

Resear ch as a process

Research as a process involves institutional issues and
organizational framework for research resource allocation and
technology development and dissemination. It emphasizes
technological contextualization and inclusion of ingtitutional issues
into the research questions or research programs. Theinclusion of
institutional context of an enquiry will have diagnostic goals. The
process of rationalization of allocation and use of resources to
address priority goals not only helpsinjudging the efficiency of a
research organization but also helpsin identification of inhibitors
of research productivity. The process may also be helpful in
designing suitable concepts and their implementation for higher
scientific productivity and organizational efficiency in a given
context. The impact of project and diagnostic studies can be
discerned in terms of their contribution in better planning and
allocating fundsto address the existing and anticipated problems.

To understand impacts of technologies, an essential institutional
requirement is that of learning. Innovation actors/ organizations
be equipped with the capacity for learning the rules/ norms that
governthe other actorsor definetheir own relationshipswith other
actorsintheinnovation system (Hall et al, 2001). Also, there should
be provision for adequate information and space for a healthy
debate/ discussion oninstitutional choicesand the reasonsfor their
existence. Decentralization and participatory processes of
information generation and decision-making areintegral to issues-
driven, multidisciplinary research. These, in turn, demand
organizational andinstitutional changes and democratic decision-
making processesin agricultural research and impact assessment.

To dedl effectively with theinstitutional issuesdiscussed above, a
wider evaluation methodol ogy isrequired which provides not only
the tail end impacts but also highlights entire range of
consequences, reguirements and relationships. Internal learning
processes or management systems are needed to identify and
explore possible solutionsfor theseinstitutional problemsthrough
modifications of existing rules and procedures.

The Sustainable Livelihood Framework

Agricultural research and technological changes impinge upon
rural livelihood and income through changes such as farm
productivity, vulnerability context, agricultural employment, food
prices, gender and power relations and off-farm activities. Itisa
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complex, interactive and ongoing process in which a variety of
factorsaffect uptake and impacts of technol ogies and devel opment
programs.

The sustainable livelihood framework offers a conceptual model
for understanding the wider livelihood constraints people faceand
the specific ingtitutional context in which livelihood is embedded
(Figure 1). The starting point of the livelihood analysis is the
understanding of livelihood strategies and vulnerability of the poor
(Carney, 1998 and Scoones, 1998). In agiven vulnerability context,
different forms of capital assets are formed through institutional
and organizational settings (state, NGOs and the private sector),
policy making (macroeconomic, regulatory and rights-based
policy; governance reform; and organizational change) and the
transaction/ exchange processesto constitute livelihood strategies
leading to variouslivelihood outcomes. A livelihood may comprise
of fivetypesof capital assets, viz; financia, physical, natural, socia
and human (DFID, 1999). More structured and rigorous analysis
may consider other forms of capital and power relations as well.
Understanding the linkages and the trade-offs between them,
however, is critical as relationships between assets change over
time. Similarly, institutions evolve and the organi zational structures
are created over period through community and familial structures
and norms and social and cultural arrangements. Therefore, the
framework is dynamic and considers change from peopl €’ sactions
at multiple levels.

Data and methodology

Research methods involve multidisciplinary approach and
integrated qualitative and quantitative data collection and analysis
such assurveys, focusgroup discussion, key informant interviews,
in-depth household case studies, and secondary data collection.
Many conventional economic approachesto theimpact assessment
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Figure 1: Sustainable Livelihood Framework

such as rate of return, pattern and determinants of technology
adoption, resource use efficiency, socio-economic impacts, policy
analysis, etc. can be factored into the sustainable livelihood
framework. Qualitative data are linked to quantitative data. The
framework also provides additional information critical for future
research strategy and planning. For example, possibility and scope
for aternative technol ogy development and dissemination process
can be explored in the livelihood systems approach.

Future directions

Impact assessments are means for linking priority setting,
monitoring and evaluation (PME) to the devel opment of plansfor
HRD, institutional change, infrastructure facilities and to
discussion on operating budgets. The major challenge is to
operationalize a sustainable livelihood framework in such a
context. We are moving from a simple efficiency analysis using
production or yield parameters towards a broader assets and
process based analysis for improved technology adoption and
greater technol ogy impactsto achieve more complex research goal's
of reducing vulnerability and poverty. The integration of various
economic, social and cultural variables affecting farmers choice
of livelihood strategy and decision on technology adoption would
require development and use of econometric models of farm
household. Such behavioral models would also provide a
framework for linking micro-level realties to the macro policy
context.

The other issue is quantitative measurement of benefits from
technological change, which also incorporates important
externalities and spillovers. Efforts are needed to develop micro
databased model s and dual approachesto measurement of benefits
from research to provide a superior estimate over the most
commonly used economic surplus model. In a single analytical
framework, it will address both equity and efficiency concerns
(Pandey, 1990).

Finally, availability of relevant and reliable data has always been
animportant issue. Effortsare needed to generate and use relevant
information (data and model parameters) effectively and
efficiently.
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