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2 Principles of Impact Assessment of Research
and Development in Agriculture and Natural

Resource Management

o ol
Hermann Waibel

Scientific and rigorous impact assessment of research and development (R&D)
initiatives in agriculture in developing countries is increasingly demanded by policy-
makers, donors and their partners, development workers and researchers themselves.
The provision of research funding to a research organisation more and more depends
on evidence of success of the research done in the past. Especially as in the public
domain results of R&D investments do not show up in balance sheets, donors and
research funding organisations want to know what the impact of research is.

In agricultural research impact assessment has a long tradition and originates
in the seminal work of Griliches (1954). In the field of International Agricultural
Research the most prominent analyses are in the field of rice breeding in Asia
(Evenson et al 1978). The impacts of Modern Varieties (MV) were assessed by
applying the concept of cost benefit analysis (Evenson and Flores 1978). Their results
show a high rate of return. The Consultative Group on International Agricultural
Research (CGIAR) has conducted a meta cost benefit analysis of their total research
investment since inception of the CGIAR. Using a rigorous framework for selecting
cases of research investment where impact studies were made, it was found that the
benefit cost ratio of the cumulative research investment of some 8 billion US $ was of
1.9 (Raitzer, 2003). Most of the successful research where impact could be
demonstrated was in area of germplasm improvement and plant breeding. However,

evidence for other type of research like for example in the field of natural resource

management has been less well documented so far.

! . . . .
Pr?fessor, Faculty of Economics and Business Management, University of Hannover, Chair Development and
Agricultural Economics, Institute of Economics in Horticulture, Germany

Dr. Waibel earned his Ph.D. from University of Hohenheim, Germany
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In this paper some major principles of conducting impact assessment of R&D
research and some of the methodological issues that are associated with such studies
are being presented. The paper is structured as follows. In a first step the classic
approach to impact assessment applied by economists 1s critically assessed. In the
next step some scientific principles that need to be observed for good impact
assessment studies are mapped out. The paper concludes with some thoughts on how
to generate a culture of impact assessment among the research communmity in

agriculture and natural resources.

The classic approach to impact assessment has been derived from economic
welfare theory and follows the Pareto principle that lays out a decision rule on which
basis public resource allocation decisions can be made. In this concept impact is
defined as the change in producer and consumer surplus that emanates from a shift in
the supply curve induced by the adoption of a new technology. While this approach is
theoretically appealing it nevertheless has its drawbacks when conducting such
studies. As pointed out by Alston et al (1996) there are at least four questions that
need to be answered:

(1) how to correctly estimate the percentage of research-induced reduction in the
costs of production when research results are adopted?

(1) how to capture the size of the industry affected by the R&D innovation?

(i) how to know the nature of the supply shift induced by R&D?

(iv) how to know the timing of the flows of benefits, i.e. how much time lag is
there until the Innovation is becoming adopted?

The consequence of not finding good answers to these four questions is under-
or overestimation of costs and benefits from research investments.

Another drawback is that the market model can lead to an overestimation of
the benefits if large proportions of the produce are not marketed or high transaction
costs exist. However, also underestimation of benefits can occur if R&D produces
positive environmental and natural resource management benefits not included in the
market effects (Waibel 1999).

In addition to the largely measurement problems related to the classic cost
benefit based impact assessment it is important to note that although the marginal
rates of return of public funding for agncultural research were generally very high

Hemaw Waibel
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public funding has been decreasing during the past decade. Therefore, it is beéoming
increasingly necessary to go beyond economic analysis in impact assessment. This is
especially the case when measuring the impact of technologies that aim at improving
environment and natural resources. Such research is often geared towards generating

public and non-market goods and therefore a valuation problem usually exists.

In conducting impact assessment it is important that a number of standards are
observed. At least six aspects that need to be considered: (1) causality (2)
transparency (3) significance (4) validity (5) plausibility and (6) good indicators.

As regards causa]it);r' attribution is the main issue. It is closely related to the
definition of a realistic counterfactual scenario that captures the dynamics of the
development process. The so- called “double delta” principles with baseline and ex
post information for adopters and non-adopters or exposed and unexposed groups
must be observed. Transparency primarily means that the data collection, the data
processing and the data analysis procedures must be well documented and must allow
the rechecking of the results. Significance means that the scale of technology adoption
must be known in addition to the results of the cost benefit analysis. For example,
high rates of return on investment, say for a one million-research investment, can be
achieved at a fairly low scale. In this regard it is also important to clearly distinguish
between ex-ante and ex-post analysis as most impact assessment studies carry an
element of both. Validity refers to the selection of the model and the
comprehensiveness of the impact assessment approach. For example, a perfect market
model is usually inappropriate to assess natural resource management technologies.
Likewise a general equilibrium model is usually weak in representing diverse micro-
level behaviour. Plausibility is important when analytical rigor restricts the use of
more open models. If impact assessment is to provide information for resource
allocation decisions it will tend always to be a combination of ex post and ex ante and
therefore the conduciveness of the institutional and policy environment must be
assessed. For example, if “perverse” incentives hamper the diffusion of
environmentally benign technologies research impact in this area will be low in spite
of high potential after the policy has changed. Lastly, good impacts indicators are
needed that fulfil the criteria of being quantitative, with an unambiguous quality
description and with a clear time dimension. Data collected must be based on

representative sampling leading to an acceptable margin of error of estimation.

%
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Clear distinctions must also be made between different groups of beneficiaries,
for the various kinds of economic and non-market benefits on a short and long-term

dimension.

Challenges in impact assessment are in the field of non market valuation for
example when research output leads to new procedures, changes paradigms or
empowers underrepresented or marginalized people. Economic valuation of these
impacts require methods that reveal decision-makers willingness to pay for perceived
improvements or their willingness to accept compensation for changing existing

production and consumption behaviour.

" Most important in conducting impact assessment studies is to maximize their
role in decision making especially in allocation of public resources. This can only be
reached it impact assessment gets rid of @ts notion of being a top down evaluation tool.
Instead research leaders and mangers must promote a culture of impact assessment
within their organisation. In the agricultural field making researchers aware of the
public goods nature often also of a regional or even global nature of their research
output can serve as a first step in this direction. The changing paradigm towards pro-
poor growth and a socially inclusive development as laid out the millennium
development goals (MDGs) has already started to induce a change in the attitude of
many researchers.
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