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1. Introduction )

Like agricultural research institutions worldwide, the Consultative Group on International
Agricultural Research (CGIAR) is being asked to do more with less. Research evaluation,
sometimes called impact assessment, may help in two ways: .

° by improving the information on which donors make decisions about the amount of
resources to allocate to the system, or parts of it, thereby affecting the total resources
available for research

o by providing information that improves the allocation of research resources provided to
the system, thereby increasing the benefits from a given amount of research resources.

Hence, in October 1994, as part of its reform package, the CGIAR proposed to strengthen its
research evaluation activities. This proposal was endorsed at the special Ministerial-Level
Meeting held at Lucemne, Switzerland in February 1995, with a specific recommendation to
"strengthen the assessment of its performance and impact by establishing an independent
evaluation function reporting to the CGIAR as a whole."!

In parallel with these developments, the Public Awareness and Resource Mobilization
Committee (PARC) of the CGIAR established an Impact Assessment Task Force to:

® assess what centers are currently doing in impact assessment, the methodology they
follow, and the data available
° determine what impact should be assessed (including to serve as an instrument of

accountability) and at what level (international research, CGIAR, centers)

. bring together expertise from within (including TAC) and outside the CGIAR to develop
a systematic and system-wide methodology and process of impact assessment

° link impact assessment with public awareness and resource mobilization

° propose a mechanism for systematic impact assessment.

Terms of Reference

This report was commissioned by PARC through the Impact Assessment Task Force in
the context of these broader developments. The specific elements to be addressed are:

. identify the needs for and strategic objectives of impact assessment (defined here as ex
ante and ex post) within the CGIAR at the center and system levels, with due regard for
the mission statement and the range of activities across the centers

L in the light of these needs and objectives, outline the range of approaches useful to
impact assessment in the CGIAR

® identify the current roles and existing efforts of CGIAR entities in impact assessment

! This section, and some other parts of this report, draw on Ozgediz (1995).



L highlight current and future needs and objectives not now addressed at the CGIAR level,
suggest approaches and methods of assessment useful to deal with these and the indicative
amounts of resources this may require

° based on the above, lay out the key principles and some options for institutionalizing
impact assessment within the CGIAR.

Objectives and Scope of this Report

The CGIAR is involved in a number of activities, including (a) various types of
agricultural R&D (ranging from more basic research, through applied and adaptive research, to
outreach and extension activities),> (b) strengthening national agricultural research systems
(NARS) in less-developed countries (LDCs) through training of scientists, (c) strengthening
institutional development in developing-country NARS, (d) sponsoring research networks among
NARS, and (¢) developing and maintaining global stocks of agricultural genetic resources.

Evaluation methodologies and data bases are relatively well developed for certain types
of agricultural R&D, and virtually nonexistent for most of the other activities. While the
fundamental principles are the same for evaluating all CGIAR functions, the specific information
requirements, methodological details, and practical problems differ. Given the very short time-
frame available, in preparing this report we have focused on evaluation of research, the primary
function of the CGIAR (accounting for about one half of the system’s core expenditures).’
Since research is the most important area of funding, clearly it is the most important area to get
right and a logical place to begin impact assessment.* We recognize, however, that many seek
a comprehensive and comparable assessment of all CGIAR activities so, where we can, we
introduce more specific ideas and arguments related to evaluating the non-research functions.

Our ultimate objective is to set out some options for developing new institutional
arrangements for research evaluation within the CGIAR system. In considering CGIAR options
for institutionalizing the evaluation of research, we have in mind the twin fundamental purposes
for such evaluation: (a) justifying funding support, and (b) improving resource allocation
decisions. We first provide a brief conceptual overview of research evaluation issues and

* For research evaluation, one can adopt alternative characterizations of the CGIAR’s research by identifying
either its thematic orientation (e.g., genetic improvement, crop and animal protection and management, agricultural
policy . or environmental consequences of agriculture) or where it has its effect in the agricultural input-production-
postharvest continuum.

"The remaining resources are deployed as follows; 25% for research management, 10% for research support,
and 16% for institution building.

“ As well as being the primary area of interest, agricultural research evaluation is also the area where knowledge
in general 1s most well developed and where we have the greatest relevant expertise. In addition to being able to
draw on an extensive professional literature in the area, we have worked in practical research evaluation and
pnonty -setting roles. Comparable experience and resources are not available for evaluating the economic impact
of the nstitutional development and coordinating roles of the CGIAR.
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methods in section 2, in relation to the strategic role of research evaluation within the CGIAR.
We discuss the different types of research evaluation activities that might serve the various
demands for accountability, to shore up funding, or to support decision making at various levels
within the CGIAR, given its current (or potential) institutional setting and structure, and in the
light of its mission and objectives. In section 3, we discuss the prior practice for research

evaluatlon within the CGIAR, and 1dent1fy areas of weakness. In section 4, we discuss
alternative approaches that might be adopted, in principle, to develop an institutionalized process
of research evaluation and priority setting within the CGIAR. In section 5 we identify current
capacity within the CGIAR system for conducting evaluation and priority-setting studies,
including human capital, data, and methods. In section 6 we describe a set of feasible options
and discuss their main strengths and weaknesses. Finally, section 7 concludes the report.

2. Conceptual Overview

In designing an institutional arrangement for evaluating agricultural research, it is necessary first
to consider what the purposes of such evaluation may be (i.e., how the resulits would be used),
and within the CGIAR system there are several purposes calling for different types of evaluation.
Evaluation involves assessing performance against objectives. Appropriate objectives for
research must be defined before proceeding to the design of evaluation mechanisms. This is so
whether the intent is to evaluate the effects of past research (ex post evaluation) or the effects
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which the impacts of CG research are to be assessed. We review the implications of the CGIAR
mission statement and donor requirements, against some economic arguments, for the definition
of objectives for the CGIAR in research to be used as a basis for impact assessment.

Purposes for Evaluation
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in the CGIAR are (a) to obtain and justify funding support and (b) to support making de01s1ons
about the allocation of funds among aiternatives. From an external (e.g., donor) perspective,
the value of research evaluation may be to inform decisions about the appropriate amount of
overall support for the system and decisions regarding the types of CGIAR activities to support
in future. Whether it is backwards looking (ex post) or forward looking (ex ante) in nature, to
have value itself, research evaluation work must be useful in some decision that affects future

outcomes. It is difficult to justifv the exnenditure of resources on ex nost evaluation work that
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is not intended to serve some decision or other.



Types of Decisions Served by Evaluation®

Different types of evaluation relate to different types of decisions. The highest level of
research resource decision making is at the level of donor support for the entire system or for
particular centers. The information requirements of donors may be considered an important
determinant of the types of evaluation to undertake at this level. Such requirements include
information for public awareness which extends beyond the immediate donor community.

Donor Decisions: Often, very broad indicators have been used. Ex post studies provide
indicators of aggregate rates of return or benefit-cost ratios (or even simply rates of uptake of
new technologies or of agricultural productivity growth) for particular programs of research,
individual centers, or the system as a whole. Such indicators are often taken as evidence that
past investments have been effective and, by implication, that future investments will be effective
as well. Alternatively, ex ante projections of population growth relative to the capacity of the
food system, or of the rate of loss of natural resource endowments, have been used to point to
a "need" for maintaining or increasing research efforts in order to meet future demands (e.g.,
McCalla 1995; various papers produced in IFPRI’s initiative on "A 2020 Vision for Food,
Agriculture, and the Environment").

Information of these types might be effective in justifying past support and mobilizing
some funding for the future. But, increasingly, those who finance research investments are
asking for more specific information about the payoff. And, more specific decisions (than
whether to fund research or not) require more specific, detailed, information about the
consequences. For example, Australia’s choice about whether to provide an additional $1
million in funding for either CIMMYT or IRRI (or neither of them) may require specific
information about the past or likely future consequences of CIMMYT and IRRI research for
productivity of wheat and rice in a particular group of developing countries (e.g., in Asia and
the Pacific) as well as in Australia itself.® Such interest of donors in the details may extend as
far as specific programs of research.

CGIAR Choices: Similarly, within the CGIAR system, decisions must be made about
which centers to support and how resources should be allocated among them (indeed, how many
centers and how they should be structured and relate to one another). Some decisions relate to
programs of research that involve parts of the work programs of multiple centers (such as
STRIPE reviews); others involve the entire work program of one or more centers. Such
decisions require information on the expected future performance of the alternatives in relation

> We focus on the two fundamental decisions to be served by evaluation, and this leads us to focus this paper
on the quantitative approaches to evaluation, based on economic principles. Other approaches are better suited to
other types of decisions, such as day-to-day management of scientists. They may serve a useful monitoring role
or provide data that can be used in a quantitative assessment, but they cannot substitute for the methods discussed
here. Some of these other approaches are discussed by Horton et al. (1993).

¢ See ACIAR (1994).



to the mission of the system—either ex post assessments of past performance or ex ante
assessments.

Within centers, similar types of distinctions arise. Some decisions involve complex
comparisons in a comprehensive assessment while others involve more narrowly defined
alternatives. One type of decision, for example, is the allocation of discretionary resources
among programs within a center, calling for an assessment of the relative merits of the center’s
entire portfolio. Another type of decision is which projects to undertake within, say, a rice
breeding program. For such detailed decisions, structured scientific peer review may be the best
approach, whereas for the programmatic decisions, objective economic assessment is often more
applicable (e.g., see Alston, Norton and Pardey 1995).

Approaches to Evaluation

In this context, one issue is how to make best use of the scientific and economic
information that exists in the system being managed. Making centralized (top down), research
decisions based on formal assessment presumes that managers can obtain the relevant
information at reasonable cost. An alternative is a decentralized approach for some decisions,
competitive approaches for others (requiring scientists, or the institutions in which they work,
to compete for funds in terms of a defined criterion or objective), and centralized decisions for
others. Where decision-making responsibility is devolved, a different type of evaluation may
be required in order to hold subordinate research managers accountable.

As well as differing according to the type of decision being made, and the objectives of
who is making the decision, research evaluation differs according to the type of research being
undertaken, because the types of information that are available differ. For example, assessing
the benefits of basic or pretechnology research is intrinsically more difficult than assessing the
benefits of applied or adaptive research. Similarly, assessing the benefits of social science
research, or other research that leads to disembodied technical change, is harder than assessing
the benefits from research whose results are embodied into new machines or genetic material.
Even when the criterion for research evaluation is the same for all programs (e.g., net economic
benefits), quantitative benefit-cost analysis may be infeasible for some types of research activity
and choices must be made about how to evaluate and compare alternatives when some benefits
can be quantified and some cannot.

Research programs can either be continuing or discrete. Research evaluation itself is a
type of research program and it, too, can be ongoing or a one-shot exercise. One-shot, discrete,
evaluations can be valuable for informing the specific decisions that they are designed to serve.
Often they are used as a basis for other types of decisions (we often rely on past evaluations)
for which, over time, they become increasingly inappropriate. Comprehensive, system-wide
reviews tend to have this quality. Continuing assessments are more likely to provide information
that is contemporaneously useful for the continuing decisions about which projects and programs
to emphasize.



A research evaluation institution could be developed to undertake the entire range of
evaluation activities, ranging from system-wide ex post assessments to program reviews or to
explicit ex ante assessments designed to support intra-program resource allocation decisions.
Alternatively, one could set out to develop a culture in which research evaluation is carried out
primarily by those who are making the decisions (different people for different decisions at
different levels in the system). In the latter approach, a central capacity might be developed to
support central (resource allocation) decisions, to bring about the development of standardized
methods and criteria, to manage or at least mobilize centralized data bases, and to advise
decentralized decision makers on methods and procedures.

Evaluation Criteria: The CGIAR Mission

Since decisions involve choosing among alternatives, the information about the
consequences of alternative research decisions must be put on a comparable footing. This means
research alternatives must be assessed in relation to a small number of criteria that pertain to the
objectives for the research. The question of appropriate objectives for a research system (and
the CGIAR in particular), and how to measure performance against those objectives as a basis
for decisions, has been controversial.

The current mission and goals statement of the CGIAR, adopted in October 1990, reads:

Through international research and related activities, and in partership with
national research systems, to contribute to sustainable improvements in the
productivity of agriculture, forestry and fisheries in developing countries in ways
that enhance nutrition and well-being, especially of low-income people.”

The intent of this statement is to define the broad goals of the system. But this level of
generality limits the usefulness of this statement as a basis for designing meaningful research
evaluation strategies and measures of impact against which to judge the performance of the
system. And, the multiple objectives reflected in this statement raise additional real difficulties
in this regard. Thus the CGIAR goals, as described above, require considerable elaboration
before meaningful indicators of impact can be devised.®

Does the CGIAR mission statement mean, for instance, that research programs that are
very effective in enhancing productivity should not be undertaken if they do not also enhance
nutrition? What if a particular development would not be sustainable, but would be very

7 The CGIAR mission statement has changed over the years. This version of the statement explicitly broadened
the commodity coverage beyond the food-crops orientation of previous versions to include agriculture (i.e., crops
and livestock), forestry, and fisheries while retaining the "sustainabilty" objective that was incorporated into the
1986 statement.

¢ For TAC’s interpretation of the implications of the current mission statement for research evaluation and
priority setting purposes see TAC (September 1990, chapter 7).
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effective in alleviating poverty for, say, the next 10 years; would it be desirable? The problem
is that real-world alternatives might not contribute to all of the stated goals and some might
contribute to one at the detriment of the other. Hence, tradeoffs are involved; but the
dimensions of the tradeoff are difficult to quantify both on the "supply side" (how much
productivity must we give up in order to achieve an income distribution objective?) and the
"demand side" (how much productivity are we willing to give up in order to achieve an income
distribution objective?). Adding more objectives exacerbates the problem.

Reasonable Objectives for Research

In considering the impacts of any CGIAR activities, including agricultural R&D, we
could consider a range of objectives (or types of impacts, or criteria) to be considered in making
an assessment. Often stated objectives for research include such things as sustainable
agricultural productivity growth, nutritional status of the poor, food security, or employment
(e.g., as in the CGIAR mission statement above). Many economists would argue for translating
all relevant effects of research into a single criterion, the overall net benefits from research. The
use of a single criterion has a number of important advantages, including that it simplifies the
problem of evaluating the consequences of research and comparing alternatives, and that thereby
it reduces the costs of decision making.

Economic Efficiency: The economic justification for government intervention of any
type in agricultural R&D is that economic efficiency will improve as a result. In this context
economic efficiency is an inclusive concept that refers to the achievement of the greatest net
benefits for the society as a whole, taking a broad view of net benefits.® In particular it means
not seeking to give benefits to a particular group at the expense of society as a whole (of course,
avoiding preferential weight is not the same as giving zero weight, it means giving equal
weight). Applying the same principles and arguments also leads to the conclusion that the
appropriate objective of public-sector agricultural research is the pursuit of economic efficiency,
the greatest net benefits overall. This is not to say that other objectives are illegitimate,
irrelevant, unimportant, or ignored. Rather, there are likely to be alternative, less costly ways
to achieve these other objectives than by moving the agricultural R&D portfolio away from
programs that will maximize total net benefits (broadly defined).

Agricultural research tends to be a blunt and ineffective instrument for most non-
efficiency objectives (such as food security, income distribution, the balance of trade, and,
perhaps, objectives related to non-economic efficiency aspects of the environmental consequences

® For instance, it includes benefits such as sustainability (to the extent that there are net benefits from the
development and adoption of more sustainable resource-use patterns), environmental objectives (e.g., where R&D
can lead, economically, to a reduction in pollution), and nutritional objectives (to the extent that there are net
benefits from R&D directed towards improving dietary quality and health). Such nonpecuniary benefits are included
along with pecuniary benefits, in a broad concept of net national benefits. The idea of economic efficiency is to
make those net national benefits as great as possible. For more details on these arguments, see Alston and Pardey
(1995) and Alston, Norton and Pardey (1995).



of agriculture). Hence, in general, we would argue against the use of agricultural research as
a policy aiming to achieve a particular effect on income distribution, for example, both because
the income distribution effects of research are very difficult to anticipate or control and because
there are more effective policies available for changing the distribution of income. On the other
hand, in a context where other policies are not available or are ineffective (e.g., such as in
relation to poverty and malnutrition in Africa), agricultural research may be the best way of
attempting to address a social problem. The same (or a similar) research portfolio might be
chosen if the criterion were simply maximizing net research benefits in a context where

alleviating malnutrition is regarded as an important benefit.

As a practical matter, the CGIAR’s allocation decision primarily involves a choice of the
commodities to research, the agroecologies to target, and the types of technologies to produce
(considering the balance between improving agricultural product1v1ty and addressing the pollutlon
and degradation consequences of agriculture). The critical question is the extent to which the
research portfolio ought to be deliberately distorted away from the program that would maximize
economic efficiency (i.e., the greatest net benefit to all) in order to achieve some other objective

(e.g., the greatest benefit to a particular group).’®

One important source of confusion concerns how to decide what things ought to be
included and what ought to be left out of the benefits calculus. The correct answer is that all
effects that we care about, and that are truly attributable to the research, ought to be included.
Some effects, however, ought to be left out if we believe, for instance, that other policies can
(or perhaps it is sufficient to say, could) be used to balance out the consequences of research.
In such cases, the "side-effects" are not so much attributable to the research but to other policies
(or to a failure to implement other policies). For instance, it could be argued that a certain new
technology may involve increased costs of environmental pollution that ought to be charged
against the other research benefits when the technology is adopted. On the other hand, if
environmental policies were chosen appropriately, those additional costs may not arise.

Sustainability: The issue of "sustainability" research is a good case in point. There is
no doubt that agricultural research can have environmental consequences and that, in the past,
some of those consequences have been treated inappropriately or ignored (Alston, Anderson and
Pardey 1994). Appropriate accounting for the value of natural resource stocks and so on is
necessary, even when the analysis is concerned only with the economic consequences of
research. Some would say that, in addition to the economic benefits thus identified,
environmental impacts should get extra weight and research should be pushed in the direction
of sustainability (however poorly defined) since farmers (or others) do not have appropriate

19 In those countries where poverty is pervasive, maximizing the overall benefits from R&D is likely to be the
best way of tackling the poverty problem as well. Many seem to think that pursuing an objective of maximizing
the total social benefit from R&D ipso facto means that poverty problems are somehow being relegated to a lower
level of concern (or ignored altogether). Such is not the case.
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incentives to preserve resources.!! As argued by Alston and Pardey (1995), however, the best
policy to correct such problems may be to modify the incentives. Biasing the research portfolio
in the direction of environmentally friendly projects will be ineffective unless the farmers have
incentives to adopt the results of such research. The first-best policy (correcting incentives) may
be necessary to make the research policy effective; but the first-best policy may, at the same
time, make the second-best correction (i.e., deliberately distorting the research program away
from the one with the greatest payoff) unnecessary. A policy that forces farmers to pay for the
pollution they create should (and demonstrably does) put pressure on scientists to develop
technologies that reduce these social pollution costs along with other costs of production. Thus,
the invisible hand of the market can be encouraged to direct the efforts of agricultural scientists
dependent on public and even private (e.g., industry) sources of funds.'?

CGIAR Constraints: The arguments supporting the use of a single economic-efficiency
criterion for evaluating agricultural résearch have not been widely accepted in previous research
evaluation and priority-setting work in the CGIAR, even by some economists. Partly this
reflects a confusion between the requirements of donors for funds to be directed toward a
particular center, or even a particular program of research, a constraint, and what criterion
ought to be used for allocating resources that are more within the CGIAR’s control, the
objective.

Some of this confusion comes from the consultative structure and decision-making
processes that exist at the apex of the organization. This "participatory” mode of operation
keeps the system more directly engaged with its donors. A disadvantage is that donors may
therefore be able to exercise too much influence over the detailed research resource allocation
decisions, including some for which they do not have the relevant information or expertise. The
same concerns may arise through the increased attention on systemwide accountability processes
which provides another avenue for donor influence. Of course, donors should have some
influence, but they are not the only clients and it cannot be assumed that interests of a specific
donor necessarily coincide with systemwide objectives.

Thus, the CGIAR operates subject to a number of constraints. If the CGIAR were to aim
simply to maximize global net benefits from research, without regard to where in the world the
benefits were received, it might give all the budget to a particular center, say IRRI, an outcome
that may engender very little benefits in Africa (although there would be some benefits in
Africa). Part of the CGIAR challenge is that its donors have specific objectives in relation to

! Sustainability is a buzzword: it means different things to different people. Tomasi (1991) provides a good
discussion of the use of this terminology in the context of R&D policy. We prefer using more explicit terms to
connote particular relationships between technology, production, and natural resource stocks.

12 A significant problem is that we do not adequately understand the nature and size of these environmental
consequences. Research aimed at establishing these relationships (as distinct from fixing the problem) is a candidate
for public support, but here, too, there is an allocation problem regarding the amounts and types of research to
conduct. The basic research resource allocation principles can be used to think through this problem as well (Alston
and Pardey 1995 discuss this issue).



the geopolitical relevance of and distribution of benefits from its research.”? Subject to the
constraint of donor’s requirements, however, the right criterion is to allocate the research
resources to achieve the greatest net benefits, giving appropriate regard to the availability (or
not) of other effective policies for dealing with other concerns. In time, it may be possible to
inform the donors about the nature of the trade-offs, in terms of foregone net income, involved
in directing research toward objectives other than total net benefits. In this way, the politically
motivated constraints that donors place on the system may themselves be subject to change.

Criticisms of Evaluation

Common criticisms of quantitative evaluation of research benefits, either ex ante or ex
post, are that it is:

too demanding and difficult

too data intensive

not well understood by the decision makers (i.e., a black box)
incomplete in that important effects cannot be quantified.

These criticisms are valid. To be worthwhile, formal research evaluation does demand a lot of
effort of skilled analysts, and certain types of effects are difficult to quantify. The formal
methods are applicable only to a subset of the questions that arise in the complex that constitutes
the CGIAR. As Alston, Norton and Pardey (1995) have argued at length, however, it is
worthwhile to develop a culture of an "economic way of thinking" about research resource
allocation, even if a formal optimization is precluded by incomplete data. Even if the benefits
cannot be quantified accurately or easily, it should be helpful to have the purpose of maximizing
benefits in mind when considering alternatives. Quantifying some of the benefits helps. And,
in the CGIAR system where the work is relatively applied, a relatively high proportion of
benefits are, at least in principle, quantifiable.

New Software: In relation to the charge that evaluation is too demanding and difficult
to be worthwhile, it is worth noting that the costs are changing. In recent years, a number of
programs and software packages have been developed for evaluating returns to research. It is
now possible for people with little formal training in economics to become adept in computing
rates of return to research using a minimum of economic and scientific data. In addition, the
methods have been well documented (e.g., Alston, Norton and Pardey 1995). While these
methods have improved greatly, and become more accessible, it is still important to have

'3 Enlightened self interest is an implicit, if not explicit, feature of the involvement of many countries in the
international agricultural research system, and national interests in research aid imply some restrictions on where
and how the aid is spent. For instance, the Jackson Report recommended that the Australian development co-
operation program be focused sharply on the countries of the Asia and Pacific region that are important to Australia
politically and economically. Economists and others have recently begun to pay greater attention to the issue of
"doing well by doing good" as an element of donor motivation in agricultural research (e.g., Ryan 1987; Tribe
1991, 1994).
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professional economists involved in appropriate ways. Some of the difficult, technical, economic
questions that arise in research evaluation cannot be resolved as a matter of course in a menu
for non-economists. That formal evaluation is not foo demanding can be seen in Australia
where, since it has been introduced as a condition for funding, a large proportion of scientists
have found becoming adept at it worthwhile.

Supporting versus Making Decisions: Some decision makers balk at the apparent
complexity associated with "sophisticated" evaluation methods, thus giving rise to the "black-
box" concern noted above. This concern stems in part from a failure to distinguish clearly
between those activities and persons actually carrying out the analyses (i.e., the decision support
structure) and those using the information for allocating research resources (i.e., the decision-
making structure). The trick is to achieve the optimal division of labor and responsibilities
involved in the decision-support, decision-making continuum, but to do this in a way that truly
engages all of the participants in the process in an informed and active dialogue.

For this to work, analysts must do relevant analyses and present the information to
decision makers in a timely and comprehensible way. Similarly, decision makers need to
understand the rudimentary economic principles involved in evaluating research and thinking
through the tradeoffs involved in making research priorities and allocating resources. There
must be an active and on-going attempt to have a meeting of the minds for more quantitative
decision-making processes to be worth the effort.™

Multiple Objectives

We have suggested that if the objectives for research can be reduced to a single criterion,
the total net benefits to all (i.e., economic efficiency), then the evaluation problem and decision
making will be much simplified. Some object to this in principle. Others who fundamentally
agree in principle with adopting a single objective for research, reject it in practice on the
grounds that it is politically unacceptable. Unless those who pay for the research can be
convinced to abandon multiple, competing (and sometimes incompatible) objectives, it may be
judged infeasible (or unwise) to adopt the economic efficiency criterion even for decisions that
take effect within the CGIAR system, beyond the direct attention of donors.

The alternative—multiple objectives—makes life more difficult both for the analyst
employed to evaluate research and the decision makers who would use the results. To conduct
an economic evaluation of research, ex ante or ex post, requires documenting considerable detail
on the scientific outcome and its consequences for variables such as yield, production,
availability and price of food, and so on. This information is intrinsically interesting and can

** It does not follow that research managers or senior decision makers necessarily need to know all the details
involved in doing the quantitative assessments, but they should understand the basic economic principles involved
and it would help to have a clear notion of some of the related jargon. In an analogous fashion one would expect
that for them to be effective in managing or allocating resources to a breeding program the managers should
appreciate the basic steps involved in breeding and have a grasp of some of the terminology used by breeders.
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be made available as a matter of course as a product of the evaluation activity (especially in
consideration of the fact that different audiences appreciate and respond to different types of
information). But other objectives may require other information that is much harder to assess.
For instance, to establish the likely consequences of a new rice variety for nutritional status of
the urban poor, or for variability of farm incomes (or the chances of famine), requires much
more information, and is very much more difficult to assess than the net benefits because so
many other uncontrolled factors become relevant. The objections that research evaluation is
difficult, demanding, and data intensive are much more relevant when contributions to multiple
social objectives are being considered.

Multiple objectives mean that it is necessary to quantify tradeoffs. This is not always
possible in practice; it is almost always difficult. For instance, some have suggested that the
way to help poor Africans in marginal areas is to conduct research into agriculture in marginal
production areas. The opportunity cost of research into cropping technology for the arid zone
is the potential benefits from research into something else. The past record suggests that it is
difficult indeed to make much progress in arid-zone cropping. One might well conclude that
even though some gains are possible in the arid zone, the resources should be directed to other
areas (e.g., irrigated or higher potential rainfed areas) where much greater income gains are
likely (perhaps in the same countries).

Some would argue that tradeoffs should not be involved; we should undertake all research
with a net social benefit (however measured). The reality is that research resources inevitably
are scarce, and usually the right (second-best) criterion becomes equating rates of return among
alternatives at a rate much greater than the social opportunity cost of funds (if they were
unconstrained). More of everything is not an option; a choice must be made.

Absent evaluation, such tradeoffs cannot be quantified. With evaluation we can
determine how much national (or global) income must be foregone (by forgoing more productive
research options) in order to achieve an income gain to a particular group. Previous experience
has taught us that when presented with such information, decision makers are not prepared to
give up too much net income to benefit a narrow minority.

3. Prior Practice

The present round of efforts to institutionalize research evaluation efforts within the CGIAR is
not starting from scratch. Ozgediz (1995) details the substantial amount of work that has been
done at the system level to evaluate CGIAR research and to provide information to TAC,
donors, and to others involved in setting priorities for R&D.

System-Wide Studies
The CG Secretariat commissioned two system reviews, the last one completed in 1986,

as well as an "impact study” at the system level. The impact study was carried out under the
supervision of an external project manager and a team of consultants during the period 1984-
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1986. 1t generated 24 CGIAR Study Papers that described the nature of CGIAR research and
its various "effects," mainly on a country-by-country basis and occasionally on thematic lines.
The study also produced a synthesis report in 1987 and several summary reports in 1988."
While providing a useful and reasonably comprehensive historical and contemporary account of
CGIAR activities, these studies were largely descriptive in nature. They stopped short of
placing an economic value on the activities being evaluated.

The CGIAR’s Technical Advisory Committee (TAC) has sponsored a number of
initiatives to review the whole portfolio of CGIAR activities and establish strategic priorities and
resource allocation guidelines for the system. These efforts have increasingly sought to augment
informed judgement with more formal impact assessment and quantitative priority-setting
methods. The most recent round of priority-setting deliberations was led by TAC’s Standing
Committee on Priorities and Strategies. It engaged a number of consultants based in Rome and
developed and applied a scoring method to assist in its deliberations. The ecoregions currently
employed by TAC were conceived as a part of that effort.'

TAC’s Scoring Model: The scoring approach to priority setting developed by TAC is
described in some detail in Gryseels et al. (1992) (see, also, McCalla and Ryan 1992). It begins
by developing a "baseline” allocation of research resources across ecoregions, based on its
congruency with the estimated value of production, number of poor, and area of "usable" land
in each ecoregion (this congruency was relative to a composite index formed by summing across
the three criteria, each of which was given a weight of one third). A set of modifiers were
applied to the baseline priorities to arrive at a final set of priorities by region and commodity."”
The final set of priorities were used to make resource allocation recommendations regarding the
balance of effort and research resources across regions, commodities, and, ultimately, centers.

Even the best, most carefully conducted, scoring study is subject to some general
problems as discussed by Alston, Norton and Pardey (1995, pp. 463-500), which mean that the
results are highly subjective and difficult to replicate. As a consequence, the main value of a
particular scoring study is at the point in time and context in which it takes place; those engaged
in a scoring study probably do learn about the alternatives. But such studies add little to the
stock of institutional knowledge or expertise that can be built on in subsequent studies. One of
the fundamental limitations of the TAC approach is that it makes no attempt to incorporate
meaningful ex ante evaluation procedures into its priority-setting deliberations.

15 See Anderson, Herdt and Scobie (1988) for a listing of the documents produced by the CGIAR Impact Study.

'8 See Wood and Pardey (1995) for an evaluation of the ecoregional concept as it has been implemented by TAC
and others.

7 These modifiers were to take account of "(1) the special nature of the CGIAR as an international organization;
(2) alternative sources of research supply; (3) the strength of national research programmes-—capacity of the national
system and country size; (4) the nature of self-reliance; (5) concerns for the efficiency of research; (6) equity
issues—intensity of malnutrition and GDP per caput; sustainability—urgency, magnitude of deforestation and soil
degradation risk; and (8) special issues." (Gryseels et al. 1992, p. 75)
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Sub System-Level Evaluation

A substantial amount of research evaluation work has been (and continues to be) done
within individual CGIAR centers. Some of this work involves ex post research evaluation
studies of specific technologies or (commodity) specific research programs (e.g., CIAT,
CIMMYT, CIP, IRRI) while several centers (e.g., CIAT, CIP, ICRISAT, IRRI) have
undertaken more formal ex ante assessments as part of a center-wide, priority-setting process.

Probably the most important and well-developed body of work along these lines is from
CIMMYT. Scientists there have developed a global data base on the resources NARS commit
to wheat-breeding research and the adoption of modern wheat varieties (including those
developed at CIMMYT or based on CIMMYT-bred parental lines), and have undertaken a
number of complementary adoption-cum-research-evaluation studies of particular aspects of
CIMMYT work in particular countries.

It is perhaps no surprise to learn that CIMMYT (and IRRI) have a reasonably well-
developed track record of ex post studies. They are the centers that have been in existence the
longest and it takes many years from inception (upwards of 20 to 30 years) before the
technology development and adoption_process has run enough of its course to make meaningful
ex post studies possible. A significant amount of evaluation and priority-setting work has been
initiated by other centers over recent years. For example, CIP has recently completed a series
of nine (largely externally executed but internally managed) studies of the impacts of particular
aspects of its research; ICRISAT has instigated a program of "Research Evaluation Impact
Assessment” work within its Socioeconomic and Policy Division; IFPRI has recently formed an
Impact Assessment Committee and secured funding support to begin the difficult task of
developing procedures to evaluate the effects of policy research.

A more comprehensive, but by no means complete, accounting of recent and ongoing
research evaluation work at the centers is given in section 5 and appendix A. Much of this
effort is directed and carried out by the socioeconomic units within the centers. The continued
commitment of significant socioeconomic resources around the CGIAR to this type of work is
remarkable when one contemplates the substantial reduction and turnover in socioeconomic
personnel throughout the system in recent years.

External Agencies

A significant body of ex ante analysis of the global consequences of agricultural R&D
(including, CGIAR research) has been carried out in the Research Evaluation unit at the
Australian Centre for International Agricultural Research (ACIAR). While one can differ with
some of the particular assumptions and approaches, the ACIAR work has the advantage of
having used a consistent, coherent, and transparent methodology to look at a range of types of
research from a multinational perspective. It is the transparency of the method that makes
informed criticism possible (and this same transparency permits criticism to be of a form that
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leads to refinement in the methods and the value of the results for resource allocation).’® The
problem with the ACIAR work for CGIAR purposes is that it has not been designed to serve the
CGIAR objectives (and therefore does not satisfy all CGIAR requirements).

Much of the past research evaluation effort around the system has actually been carried
out by external consultants or by staff temporarily seconded to the CGIAR from external
agencies. A good deal of independent analysis has also been done by individuals working in
universities and elsewhere, much of it funded by agencies such as ACIAR and USAID that are
also principal donors to the CGIAR. While this mode of operation has the potential to inject
fresh ideas and bring with it a degree of independence, it also has some disadvantages. It is
difficult to achieve the necessary standardization of analytical methods, to ensure the studies can
be meaningfully compared across institutions at a point in time, or at a particular location over
time, and provide an overall picture that is greater than the sum of the parts. And, with a heavy
reliance on external analysts, it is difficult to accumulate the knowledge and data, across and
within the centers, so that the system benefits by lowering the longer-run costs of doing this type
of work. It is not surprising that CIMMYT, the center that has committed the most time of in-
house scientists to research evaluation, has the most well-developed (and, well-regarded) body
of work to show for its efforts.

Lessons from the Past

Commodity-Based Evaluation: A common misperception is that, because most
applications of economic approaches to evaluating R&D are based on commodity-market models,
the methods themselves are intrinsically limited in their capacity to evaluate important effects
of R&D. Particular concerns are expressed about the applicability of those models to evaluate
the consequences of R&D for input markets (e.g., labor use) and the environment. Several
comments are pertinent (see Alston, Norton and Pardey 1995 for more such arguments):

° with reasonable and meaningful objectives for R&D, the appropriate measures of
research effects are economic surplus measures that can be represented in the context of
supply and demand models for commodities, inputs, or environmental goods (and
economists have demonstrated that the benefits measured in the commodity-market
context capture all of the economic effects on consumers, resources, and so on, if they
are defined with care)

° traditional productivity growth is (and, we argue, should be) the primary objective of
most of the CGIAR’s R&D, and it is appropriately evaluated using a commodity market
model

° resource degradation effects of changing technology can (and probably should) be
incorporated into conventional productivity measures and thereby can be represented
appropriately in a conventional research benefit model ‘

18 See Davis, Oram and Ryan (1987) and Davis and Lubulwa (1995).
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o economists have no problems in incorporating environmental externalities associated with
agricultural production in their models in principle; the practical implementation of those
models is hampered by inadequate scientific information on the technical relationships
between agriculture and the environment. This same point holds in relation to the effects
of research and technical change in modifying the environmental impacts: if the
relationships can be quantified physically, the evaluation is relatively straightforward.

In short, every one of these typical objections is based on a misunderstanding about the
applicability of the supply and demand and economic surplus methods for evaluating a broader
range of research evaluation issues. The methods, perhaps with minor modifications, are
perfectly applicable to many issues that they have not previously been used to address. Finally,
the challenge to those who would reject conventional economics is to ask: what is the
alternative? '

Standardization: The growing use of evaluation methods has developed in an
uncoordinated fashion throughout the CGIAR system, and as a result there is major variation in
the objectives, data sources and treatments, and analytical methods used (although mostly
economic surplus methods are used, and increasingly so). Some such variation is productive,
as a way of developing methods, and appropriate as different contexts call for different
approaches (reflecting different questions or different constraints of data availability and so on).
On the other hand, unnecessary variation is undesirable since it reduces comparability, leads to
wasteful duplication of effort in developing and refining methods, and reduces the gains from
exploiting economies of size, scale, and scope.

Matching Benefits and Costs: A variety of rates of return might be computed,
depending upon the purpose of the analysis. For instance, one might be interested in the rate
of return to an investment by a particular group of producers (or by people in a particular
geopolitical region -- e.g., a state or a nation), to work conducted by a particular research
institute, to a particular program of research, or to a particular component of a research program
(e.g., the extension phase). There are important differences between marginal and average rates
of return, real and nominal rates of return, and private and social rates of return.

Sometimes the issue of which rate of return is of interest is not defined clearly, leading
to a mismatch between the basis upon which the benefits are measured or the basis for
measuring the costs, and the basis of interest. Specifically, the rate of return can be computed
only by comparing the full costs associated with a defined R&D investment, borne by the group
of interest, with the full benefits from that investment going to that same group. Problems arise
from mismeasuring the relevant benefits or costs (e.g., by including benefits going to some other
group or attributable to some other R&D investment).

A decision must be made about which rate of return to attempt to compute in order to

determine which benefits and costs are relevant to include in the analysis, and to determine
which counterfactual simulation experiment to conduct in order measure the benefits and
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corresponding costs including deciding how to handle the spillover consequences of R&D
conducted elsewhere and other “ceteris paribus" conditions.

Adding Up: Some seek to evaluate all programs, perhaps on an ex post basis for
showing past effectiveness. Another (but unrealistic) alternative is to evaluate the set of
programs in aggregate. It is uneconomic to evaluate everything in sight. An alternative is to
evaluate the most important (or most critical) alternatives and acknowledge that some things have
been left out. This has the consequence that adding up the benefits from all the things that have
been evaluated will understate the total, but it does serve to inform the key tradeoffs. This is
an example of different evaluations serving different purposes. And, a representative sample
of programs is an effective indicator of the entire set of activity.

Beyond Summary Statistics: The reduction of the evaluation results to summary
statistics (such as the rate of return or a benefit-cost ratio) has a virtue of enabling comparisons
to be made, but it also involves a loss of other information. Of course, it is not necessary to
throw away the other information (e.g., on adoption, yields, price effects, incomes, streams of
benefits and costs, environmental externalities and research spillovers) used to compute the
summary statistics. Much of this information is intrinsically interesting and provides a more
complete description of the research process and its effects, allowing a more complete
understanding of the past that assists in making informed judgements about future research
resource allocation decisions.

"Alternative" Indicators of Impact: The emphasis in this paper is on placing an
economic value on the overall benefits of CGIAR research. Expressing the consequences of
R&D in terms of a standardized money metric is a particularly useful way of summarizing large
amounts of disparate scientific and economic information that would otherwise be extremely
difficult to use in any meaningful way for making more informed funding and resource allocation
decisions. In particular, such summary statistics make it possible to systematically explore the
tradeoffs involved in decisions about whether to fund research or to provide some other types
of development assistance (e.g., fund education or health services or invest in other forms of
rural infrastructure) or the implications of targeting R&D to particular geographic regions,
particular groups of people, or particular lines of research.

But as a practical matter, financing and resource allocation decisions can be, often are,
and will continue to be made on the basis of "impact" indicators other than those that place an
economic value on the overall consequences of agricultural research. This is so for a variety
of reasons. One reason may simply be that the requisite research evaluation studies have not
been done -- perhaps due to data, resources, or some other constraints. Shortcut or proxy
indicators of impact (e.g., congruency measures) have been used as a substitute for the more
complete measures in some cases. While using shortcut measures may be expedient, as
Anderson and Gryseels (1991, p. 326) observed, these measures often represent "much less than
half the story and it is the conditioning multipliers of real research opportunity that must guide
any informed research policy analysis."
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Another reason is that some decision makers may have preferences for assessing the
benefits (or costs) flowing from research to a particular geographic region or group of people
(e.g., South-East Asia versus Africa, or small versus large farms, or even producers versus
consumers). In such cases the evaluation effort may need to go beyond accounting for total net
benefits and provide information on the likely pattern of benefits as well. In other cases decision
makers may prefer to have information on the employment consequences of R&D, the
consequences of R&D in terms of the nutritional status of some target group, more direct
indicators of the effects of R&D on the environment, and so on. Providing these types of
indicators draws from the same set of data used to generate the more aggregate indicators and
may simply require reworking the analysis to present the same information in a different way.
But in virtually all cases it requires that additional data be collected and analysed.

Some decision makers are satisfied with less formal indications of the consequences of
R&D. Information on the overall rates of adoption and more specific details on the rates of
adoption by particular groups of farmers, data on the experimental or on-farm yield effects of
R&D, or even indicators of R&D "output” such as the number of scientific publications or the
number and nature of new varietal releases can be useful ways of demonstrating the potential
effects of research. As discussed in the previous section, many of these indicators are precisely
the same variables used in carrying out a more formal assessment of the benefits from R&D.
If reporting this type of information is deemed useful then it would make sense to do so. But
in practice, evaluation efforts that do not carefully collect and use this type of information in a
more structured way (drawing on basic economic principles and evaluation methods) can quickly
degenerate into an ad hoc compilation of indicators that in truth give little meaningful indication
of the links between investing in R&D and the consequences that concern decsion makers and
audiences more generally.

4. Principles for Designing Evaluation Institutions
Functions to be Defined

_ The following related functions are necessary components of research evaluation in the
CGIAR system:

° developing and maintaining data bases that will support the various evaluation activities

L developing and maintaining analytical capacity

° developing and defining the standardized methods and procedures for evaluation, for
using the results from evaluation for setting priorities, and for meeting accountability
requirements

L evaluating research programs and communicating the results to decision makers within
the CGIAR and other relevant audiences.
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Cost Effectiveness

Any new institutional arrangements should be designed with a view to taking advantage
of the existing capacity to perform those functions that exists in the system, so that wasteful
duplication is avoided and so that effective current activities are not crowded out. At the same
time, it should be recognized that different types of evaluation are likely to continue (optimally)
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and users of the information. And, over time, the appropriate arrangements will evolve: we
musin’t be bound by what exists today, or is good for today. Cost effectiveness over time
requires built-in flexibility and adaptiveness, defined by principles rather than arbitrary rules that
may become redundant quickly.

One important distinction is between long-run and short-run cost effectiveness. Taking

a short-sichted view mieht lead to a decision to conduct ad hoc studies on a tactical basis. But
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the strategic choice is more likely to involve a signiﬁcant up-front investment in developing
methods, data, and analytical capacity. Once the initial costs have been incurred, the
maintenance costs to keep the capacity going (a much more effective capacity than would be
achieved by the ad hoc approach), should be less than would be required for the current types
of evaluation activity. The individual centers seem to be developing their capacity in a more

strategic fashion than the central bodies (TAC, CG Secretariat) that have tended to invest in

largp-er-alp ad hoc. enisodic studies rather than onerate on a continnine basis. nerhans more
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modestly, as a long-run perspective would suggest.

Cost effectiveness implies that the information that is produced is demanded by someone
for some purpose. Relevance requires timeliness, but it is all too easy to sacrifice substance
(content and quality of information) for speed. It would be short sighted to emphasize timeliness
so much that the information produced would be uninformative. On the other hand, unless the

information is available in time to be used, it is useless nnhmvnno this tradeoff is an important
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element of the institutional de51gn A flexlble structure may be able to provide rougher estimates
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Independence versus Consistency

What is best for a particular center may not be best for the system as a whole. Two
pm'rsmt asnects to consider are incentive comnatibilitv and independence. Individual scientists
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r centers, or even the CGIAR system as a whole, may be unable to provided a disinterested
p“‘"pecti'vc With care, evaluation institutions can be uc‘:Sigi‘x&u to minimize the uegree of
subjectivity and possible bias in results. One advantage of greater transparency, standardized
methods, and more formal quantitative approaches is that potential biases are more likely to be

exposed.

System-wide inr p~ t studies may be desirable for accountability reasons, in order to shore
up funding support from outside the ystem Studies like the TAC scoring study, that involve
1o objective ‘Va_'l‘u““O“l, ffer liitle value in this regaru Aﬁy‘ internal btuuy may be open o
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skepticism since the CGIAR has clear incentives to overstate benefits, but this skepticism can
be mitigated if transparent and objective methods are used, preferably on a consistent basis over
time. The use of external consultants may yield the appearance of greater objectivity (but often

the appearance may be overestimated, since successful consultants usually establish early on
what answer the client is looking for, with an eye on the odds of repeat business). On the other
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hand, some cons1stency and cont1nu1ty may be lost if consultants are used rather than a
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permanent capacity within the CGIAR.

A particular virtue of keeping the evaluation activity within the system is that, the
continuing involvement of the scientists in the evaluation and priority-setting activities fosters
the development among them of an economic way of thinking about their work. When
consultants are engaged to substitute for in-house reviews, this engagement of the scientists in
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the act1v1ty should not be forsaken. It would be well if donors also could become involved
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S. Current Capacity

ificant resources to revamping and, perhaps, expanding the CGIAR’s
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research valuatlo ffort, ? nhvtakmg stock of the existing research evaluation capacity.
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Expertise and data sources outside the system is currently being, and should continue to be,
tapped. Time and resource constraints on the present study preciude us from comprehensively
assessing the capacity outside the CGIAR. The same is partly true of our assessment of the
resources within the CGIAR. However, although we do not claim to have a complete
stocktaking of the internal CGIAR capacity for research evaluation, it is likely that we have
identified the major elements of it.

Human Capital

One of the real, binding constraints for doing quality research evaluations is the time and
expertise of the scientists committed to the work. A quick, subjective assessment suggests that,
compared with the past, the CGIAR as a whole is currently reasonably well-endowed with
analytical capacity for conducting research evaluation studies. This is not to say that current
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(e.g.. TAC, CG Secretariat) have sufficient access to this type of expertise. But it is true that
despite (or, maybe, in response to) recent cutbacks in financial support, an increasing number
of centers have committed significant staff time to this line of work, and others have made plans
or are actively gearing up to do so. To the authors’ knowledge, the current state of play is as
follows:

TAC Secretariat: The quantitative research evaluation/priority-setting work undertaken
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in section 2 of this report. Most of the personnel TAC assembled for that exercise have moved
on and current secretariat personnel have very littie time (if any) to provide this type of decision
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support to TAC. It is unclear to what extent the data sets assembled and methods developed in
the TAC study are actively being used by centers within the system.

CIAT: In September 1991, CIAT established an Impact Assessment Unit within the
Office of Director General. The activities of this Unit built directly on the prior work at the
institute to quantitatively evaluate the size and distribution of the benefits from improvements
in bean technologies. The Unit led recent efforts within CIAT to undertake a comprehensive,
ex ante assessment of the Center’s programs and projects as part of a priority setting exercise
in support of the development of CIAT’s 1994-98 medium-term plan.. This ex ante assessment
effort is on-going and the adoption cum impact assessment work has moved beyond bean
technologies to include cassava and ley-farming systems.

CIP: The economics group at CIP, in conjunction with colleagues in collaborating
NARS:s and universities, recently completed drafting a report titled Case Studies of the Economic
Impact of CIP-Related Technologies that contains nine studies of the impacts of CIP research
related to genetic improvement, IPM, and seed propagation technologies.

CIMMYT: The Economics program at CIMMYT continues to commit significant staff
time and resources to developing new data sets, as well as analyzing and reporting on the impact
of the center’s work in some depth in selected countries and more broadly on a regional level.
Most of the effort is directed to ex post assessments. Although a good number of these studies
were done in collaboration with colleagues in other agencies, a feature of past CIMMYT work
in this area was the commitment of significant CIMMYT staff time to executing (not simply
managing) such studies. Unfortunately the resources committed to this line of work have been
reduced as a result of staff turnover and in line with more general cutbacks throughout the
center.

ICARDA: ICARDA undertakes four different types of impact assessment: (a) technology
adoption and impact studies; (b) institutional impact and development studies; (c) regional and
subregional sector studies; and (d) technology evaluation. The first two of these focus on the
impact of past work by the Center (ex post assessment), whereas the second two address the
issue of potential impact (ex ante assessment). The technology focus of impact assessment is
on sustainability and productivity of ICARDA’s mandated crops and farming systems at the
regional, national, and farm levels, and includes an assessment of the distributional consequences
of research. The institutional concerns are with the effectiveness of the Center’s relationship
with NARSs of the WANA region and with the progress of technology transfer to ICARDA
clients and beneficiaries.

A number of individual adoption and impact studies and technology evaluation studies
are conducted each year by ICARDA staff in partnership with NARSs scientists. These are an
integral part of ICARDA’s work in technology generation and transfer. Institutional impact and
sector studies take place less frequently and are usually undertaken in response to specific special
project and/or donor needs.
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ICLARM: As a small center with a wide mandate and limited resources, priority setting
is a critical factor in how ICLARM decides its work program. With the additional limitation
that the majority of ICLARM’s resources are provided as project monies, it is imperative that
research and related work programs define the work agenda and that it is not driven solely by
the availability of earmarked project monies.

ICLARM’s past priority setting work was centered around the formulation of ICLARM’s
1994-98 Medium Term Plan, which set the agenda for the subsequent choice of projects for
additional (compementary) funding. In April 1995, the ICLARM Board of Trustees approved
a program of impact assessments of ICLARM work based, in the first instance, on a wide range
of case studies from which general principles regarding the possible impact of future ICLARM
activities are to be drawn. The assessments will be commissioned by ICLARM but, where
possible, undertaken by independent researchers. Their purpose is threefold: (a) to demonstrate
the value or otherwise of ICLARM’s previous work, (b) to guide the choice or further research
directions into areas of best return, and (c) to value research on aquatic resources generally and
thereby strengthen the case for greater support at the national as well as international level.

Prior to this plan of assessments, ICLARM undertook extensive scientometric research
on its own publications (publication and citation patterns and rates) and those of NARSs and
other CGIAR centers. ICLARM also maintains records of the scientific use of its computer
software.

ICRAF: The Characterization and Impact Program is the newest of the four research
programs at ICRAF. It was created at the beginning of 1993, following the restructuring which
occurred when ICRAF joined the CGIAR system in 1991. Before then, and during the period
1986-1990, work of relevance to the Program was undertaken in both the Collaborative
Programs Division and the Research Development Division. Emphasis was placed on diagnosing
land-use systems and predicting agroforestry potentials in these systems, largely on the basis of
hypotheses and non-quantitative data.

In July 1990, these two Divisions merged into one Research Division that included two
programs relevant to the objectives of today’s Characterization and Impact Program: (a) the
Environmental Characterization and Analysis and (b) the Policy, Adoption and Impact Programs.
The Environmental Characterization Program had only one part-time scientist and did not receive
a high priority. The Policy, Adoption and Impact Program focused on the on-farm testing of
agroforestry technologies and the use of participatory trials. In addition, some diagnostic work
was undertaken on shortages of wood products, farmers’ soil fertility management practices, and
farm nutrient budgets, and in 1992 land tenure studies were initiated in four African countries.
At the beginning of 1993, the two programs were merged into the current Characterization and
Impact Program.

ICRISAT: A Research Evaluation and Impact Assessment initiative led by the Socio-

Economics Division has been underway for several years. ICRISAT invested considerable effort
in applying a scoring model approach to assist in developing its 1994-98 medium-term plan.
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This work has now broadened to include a well conceived and integrated set of research
evaluation cum priority-setting activities. This involves representative examples of ex post
evaluations of ICRISAT research, adoption studies, and the institutionalization of a quantitative
ex ante research evaluation capacity within ICRISAT to support its research decisions.

IFPRI: In October 1994 work under the auspices of the IFPRI multi-country program
on Agricultural Research, Extension, and Education Policy (MP4) was initiated. The program
has developed quite rapidly over the past several months. In addition (and complementary) to
its broader program of policy research, MP4 will be directing a considerable amount of its
attention to evaluation and priority setting issues. The intent is to continue developing and
extending the basic research evaluation methodologies to deal with a broader range of problems
(e.g., cross-commodity effects, research spillovers, and research aimed at ameliorating the
resource degradation and adverse environmental effects of agricultural production.) Program
staff are supporting an IFPRI-wide effort aimed at assessing the effects of policy research and
are also working to stimulate an integrated, systemwide program of research on agricultural
genetic resources policy, which has a significant evaluation and priority-setting component.

IFPRI will also work with external counterparts in a number of selected country studies.
The primary objectives of these studies are to field test new evaluation methods, generate results
that have intrinsic value in the policy formulation process, and accelerate the transfer of these
policy analysis technologies to national systems. A significant effort to develop and
operationalize research evaluation cum priority-setting methods that support policies and
strategies for regionalized programs of research will be undertaken, with special emphasis, at
least initially, on Latin America and the Caribbean. Finally, IFPRI will continue to collaborate
closely with ISNAR, other CGIAR centers, and NARS partners to maintain a global data base
of investments in agricultural research. They will also undertake broad (i.e., cross-country)
policy assessments of these data in ways that will be directly useful for formulating research
investment strategies. A distinguishing feature of IFPRI’s work is the on-going effort to place
these research investment decisions in a broader institutional and policy framework and assess
the options and tradeoffs involved in committing public resources to R&D.

ILRI: ILRI has completed several studies that involve impact assessment methods.
Work carried out under the auspices of the program on forage legumes in the sub-humid zone
of West Africa identified fodder availability as a major constraint to increased livestock
production. Follow up work suggested that "fodder bank" technology was an appropriate
response to this constraint and efforts were made to monitor the adoption of this technology
throughout West Africa. Additional studies have evaluated the benefits from adopting "broad
bed maker" technology as well as the impact of livestock diseases and the likely economic
benefits to controlling them.

Current and planned future work in this area involves an integrated set of studies to
evaluate the environmental consequences of alternative trypanosomiasis control measures as well
as an assessment of the benefits and costs of improving livestock production under
trypanosomiasis risk in West Africa. ILCA staff are also reviewing the available impact
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assessment methodologies with a view to adapting and applying these methods to the problems
of evaluating livestock-related technologies.

IPGRI: In February 1993 IPGRI initiated an impact assessment project. The project
is addressing a number of issues including an assessment of the impact of IPGRI’s activities on
genetic resources conservation and use, several case studies on the use of land races and wild
species in breeding modern varieties, and the development of criteria and indicators that can
assist IPGRI in evaluating its own projects and programs. Most of this work involves ex post
evaluation approaches but a significant effort is being made to identify ex ante indicators that
will assist IPGRI in formulating its own priorities.

IRRI: The Economics program at IRRI continues to do a significant amount of work
on adoption studies, the environmental consequences of rice production technologies, and some
ex post assessments. In recent years, increasing emphasis has been given to understanding the
extent and value of varietal transfers (i.e., research spillovers) and to applying more formal
methods to developing IRRI’s priorities for rice research (see Evenson 1994, for example). An
effort to systematically compile data on rice research in NARSs was instigated within the past
year.

ISNAR: ISNAR has engaged in two main types of impact assessment: (a) assessment
of the impact of agricultural research on economic efficiency, equity, and sustainability, and (b)
assessment of its own impact on the institutional development of NARS. Ex ante and ex post
assessments of agricultural research impact have applied scoring and economic surplus models
in a number of countries. Considerable attention has been paid to the integration of economic
analysis and geographical information systems, in order to estimate impacts in different agro-
ecological zones and the spillover of research benefits among zones. This work has culminated
in the publication of a book on the state of the art in this field (Alston, Norton, and Pardey,
1995).

In 1991, ISNAR prepared an in-house assessment of its own achievements, impacts, and
constraints, in preparation for its last External Review. This assessment was based on a review
of ISNAR'’s research, training, and advisory outputs, a series of country-level case studies, and
staff assessment of results of collaboration in each country and region. More recently, six
NARO leaders have prepared brief personal assessments of the impact of ISNAR’s work with
their organizations. A series of more formal case studies of ISNAR’s impact are now being
designed, and will be carried out over the next three years. The main purpose of these studies
is to draw lessons from past experience, in order to improve ISNAR’s future institutional
development efforts. '

ISNAR prepares training materials and organizes training events on economic impact
assessment and on evaluation more broadly. An approach is also being developed to assess the
performance of agricultural research organizations, based mainly on scoring indicators of
research outputs. These efforts are aimed to strengthen the capacity for planning, evaluation,
and impact assessment in NARSs. For example, since 1992, ISNAR has worked with a group
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of professionals and organizations in Latin America and the Caribbean, to prepare training
materials and form a group of trainers specialized in planning, monitoring, and evaluation of
agricultural research. This work will continue until 1997 in LAC, and similar efforts are being
planned for other regions.

Dara

To do meaningful research evaluation studies (whether they be ex post or ex ante)
requires a basic set of market data on the prices and quantities of production, an assessment of
the yield increasing or cost reducing effects of past, present, or possible future research, an
understanding of the markets being modeled, and a clear identification of the cost involved in
carrying out the research and getting it adopted. While the data requirements to undertake this
work are well known to a competent analyst, the level of detail deemed appropriate, the
identification of data sources, and the means and methods used to process these data are
important considerations that are in some senses particular to each study. Nevertheless, there
are some primary data sets that are common to most studies, and the CGIAR could reap
significant economies of scale and scope from collecting and reporting these data in a
coordinated rather than ad hoc fashion.

Germplasm Data: Tracking the parentage,' development, release, adoption, and local
productivity performance of new (CGIAR) germplasm is necessary for evaluating the economic
consequences of the system’s significant investment in genetic improvement research.
Developing standardized procedures for compiling and reporting these data, as part of the
SINGER initiative, will substantially reduce the costs and improve the value of using this type
of data for research evaluation and research policy purposes.

Market-Related Data: A substantial number of international and national agencies
compile and report data on population, price, consumption quantities, production quantities, and
so on that is required for research evaluation. Difficulties arise in gaining ready access to
updated versions of these data and compiling them in ways that are useful for research evaluation
purposes (particularly, obtaining spatially disaggregated and geo-referenced versions of these
data so they may be incorporated into geographical information systems where it is necessary
to do so). For more detailed evaluation studies it may also be necessary to measure the nature
and size of market distortions. Currently some centers (e.g., IRRI, CIMMYT, ICRISAT, and
CIAT) routinely compile and report such data and they are becoming increasingly available via
the INTERNET. And a variety of other institutions are compiling consistent data on market
distortions (e.g., OECD, USDA). IFPRI is probably the primary repository of this type of
information within the CGIAR although a concerted effort would be required to process this
information in a way that is useful for research evaluation purposes.

Agroecological Data: Because the impact of much agricultural research is heavily
influenced by agroecological factors (e.g., soil type and slope, elevation, rainfall, and length of
growing period) it is important for evaluation purposes to incorporate such information into the
analysis. This was the intent underlying TAC’s efforts to introduce an ecoregional concept in
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to its last priority setting exercise. This type of information is extremely valuable in assessing
the site specific impacts of agricultural R&D, including an assessment of the potential for
research to tackle some of the natural resource degradation consequences of agriculture. CIAT
has probably the most well developed GIS capabilities within the CGIAR although other centers
are strengthening their capabilities in this regard. And as the UNEP/GRID initiative develops
further, GIS information will become increasingly accessible throughout the system. But, as
with the market-related data, some significant effort will be required to process this information
in ways that are useful for research evaluation purposes. .

R&D Costs: Meaningful research evaluations require matching research benefits to
research costs. For CGIAR research, which is often carried out in conjunction with, or is
further developed by the efforts of, national research systems, it is necessary to have an
appropriate classification of CGIAR costs as well as the research cost incurred by NARS
partners. The CG Secretariat and individual centers compile data related to the costs of R&D
in the system although some significant work would be required to develop and implement
standardized reporting procedures throughout the system to make these data really useful for
research-evaluation purposes.

ISNAR has sustained a long-running effort to develop a comprehensive set of
internationally comparable data on investments in agricultural research by national systems.
ISNAR and IFPRI have recently proposed a system-wide initiative to further develop and
institutionalize this undertaking within the CGIAR in ways that would directly support research
evaluation efforts at individual centers and for the system more broadly.

Integrated Voice and Data Network: There are a number of data bases that are
common to most research evaluation exercises. This includes information on commodity prices,
quantities produced and consumed, price and income elasticities, research costs of national
systems, and so on. While a good deal of these data are available from international agencies
such as FAO and the World Bank (and many of them are maintained at IFPRI) a significant
amount of work must be done to standardize these data sets and put them in a form that makes
them readily usable for research evaluation purposes. And, increasingly, disaggregated data are
available from national statistical agencies and access to these data would significantly improve
the quality and coverage of research evaluation efforts.

Although there could be significant scale and scope economies from coordinating efforts
throughout the CGIAR to collect, process, and store this information, at present there are no
resources earmarked for such work nor the institutional mechanisms in place to do it. But the
integrated voice and data network currently being installed throughout the CGIAR will make it
feasible to launch a more concerted effort to make "standardized" data sets available to each
center in the system and for that matter NARS collaborators who have access to the
INTERNET.
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Methods

A variety of formal and informal methods have been used for both ex ante and ex post
assessment of agricultural R&D projects and programs. Some of the methods are totally ad hoc,
and without foundation in economics (or any other respectable field related to evaluation as a
science). This comment relates, perhaps, especially to the more informal evaluations, many of
which are not even recorded. For the most part, however, the recorded results of formal R&D
evaluation (and priority-setting) activities relate closely to conventional cost-benefit analysis,
using conventional (and widely accepted) economic measures of economic impact. (Of course
non-economic measures are required for non-economic impacts, such as physical consequences
of new varieties for yields and adoption and soil erosion, say. But often these so-called
non-economic impacts are really most interesting when translated into economic measures -- such
as the benefit from higher yields in terms of farm incomes, lower consumer pnces the value
of soil losses, and so on.)

The formal methods of cost-benefit analysis are well documented in various texts. Some
special issues arise in applying those methods to evaluation of agricultural R&D projects (due
to differences between general projects and typical agricultural R&D projects). Agricultural
economists have, over the past thirty years or so, developed approaches for dealing with many
of the special issues, most of which concern translating the effects of research-induced changes
in productivity into shifts in supply (or demand) and, from there, into measures of economic
benefits to particular interest groups. Models have been developed to deal with international
trade in commodities, research spillover effects, multimarket impacts in multistage production
models, effects of R&D in the context of markets distorted by government programs,
environmental externalities, risk, and imperfect competition. Many of the issues have been
resolved in principle, but some in-principle issues remain unsolved as yet. Some of the issues
that have been solved in principle are still difficult to deal with in practice.

One of the foundational studies in this area was by Edwards and Freebairn (1981),
elaborated further in the work by Davis, Oram and Ryan (1987). These studies dealt explicitly
with international trade. More recently, Alston (1991) reviewed and extended that literature to
deal with multimarket R&D effects more generally. This month, the book Science under
Scarcity by Alston, Norton and Pardey (1995) was published for ISNAR by Cornell University
Press. This book documents in considerable detail the various methods that have been developed
for agricultural R&D evaluation and priority setting. In addition to the book itself, the authors
have developed a software program (DREAM) that implements standardized approaches from the
book, in a user-friendly, menu-driven computer package. That package will be available, along
with other hands-on tools, in a set of training materials being developed as a companion to the
book and the computer program.

In addition to this set of materials, a number of other independently developed lines of
work have also developed manuals, rules of thumb, and computer packages. Many of these
packages and rules of thumb are incomplete and potentially misleading. Most are not as
comprehensive in approach as the Science under Scarcity cum DREAM package. Work is
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currently under way to evaluate these alternative packages for R&D evaluation and priority
setting.

Finally, as partly addressed by Alston, Norton and Pardey in Science under Scarcity,

come alternatives to formal cost-benefit evalnation have been nrnmqed and used bv some. We
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6. Policy Options

In writing this report, we have taken as given that there will be some change in the
CGIAR’s :mnrnaoh to research evaluation (and the use nf the results from evaluation for nrmntv

settmg) A new institution will be developed The portant questlons that remain are what
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total funding support).

Among the roles should be a policy advisory role. One purpose of developing a new
institution is to provide a capacity for developing more complete answers to a number of issues
raised in this report, answers that may change over time as the system evolves and matures.

Some of that evolutlon it is hoped, would be influenced by the information developed by a
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improvements in economic efficiency are realized will also depend on the details of the
institutional arrangements affecting the management of research resources (in terms of incentives
and procedures for allocating resources). That is, like other research, research evaluation
research does not end with the evaluation itself; it is not useful until the results are used in
decisions.

How much should be spent on evaluation? This is a difficult question since the benefits
from research on evaluation of research are relatively hard to estimate. Suppose the CGIAR
system spends $300 million a year and generates a benefit-cost ratio of 2:1, equivalent to a
benefit of $600 million this year from this year’s research. Then, if an investment in evaluation
would lead to a one percent increase in total program support ($3 million), there would be a

arnce olahal racearch hanafit of €6 millian and a msr olahal racanrch hanafit Af €2 millinn aoninet
SLIVdo 51UUCLI. AwdwaAlivil Uvidivilil VUl JU il111ILIVLL alliul A 7icl EIUUa.l Awowdlivil ULiIVIIL Ul o 1111Vl asa.UIDl

which to charge the costs of the evaluation. In other words, from the point of view of global
economic efficiency, it would be worth spending up to $3 million per year on research
evaluation if the results of such evaluation would generate an additional one percent in funding.
Alternatively, keeping the total funding constant, it would be worth spending $3 million per year
on research evaluation if it would result in a half of one percent improvement in allocative
efficiency (i.e., in total research benefits). Even very modest expectations about the potential
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efficiency, would be needed to justify an annual budget of $1 million or more.
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Another way to look at the same issue is to consider the question: what could we expect
~ if we did no evaluation? It might not be realistic to expect a continuation of the existing funding
without any concessions to donor demands for accountability. The recent experience shows that
reductions in total funding of $10 million per year are possible. If an effective research
evaluation institution could stave of a budget cut of $10 million per year, it would be worth
investing $10 million per year in evaluation (assuming a benefit cost ratio of 2:1 for the
research).”

Main Alternatives

Various approaches may be used to promote the evaluation role within the CGIAR
system. These alternatives range from providing incentives for individual scientists or programs
to conduct evaluations on their own behalf through to center-based activities. It seems likely that
the new institutional arrangements adopted by the CGIAR will involve several elements as
described below. The crucial aspect of the design may be how to combine the elements to
exploit their individual strengths, and to capitalize on the complementarities and synergisms that
can be achieved in a coordinated approach.

Competitive Grants: A number of institutions allocate competitive grants among
scientists based on their assessment of the likely outcome from the research, including an ex ante
economic evaluation. The CGIAR (or individual donors) could promote evaluation activities by
making funds available for allocation among scientists, centers, or programs based upon this type
of competition. It would seem to be worth trying this on a small-scale basis, at least initially.

Tenders: Similarly, but as a separate notion, the CGIAR could invite individual
scientists, centers, programs, or external agencies to tender for any or all of the evaluation
functions it envisages.

Ad Hoc Consultants: As discussed above, consultants have certain advantages and
disadvantages relative to in-house capacity. Major use has been made of external consultants
for past ad hoc, system-wide and center-based reviews.

Strategic Alliances: An alternative to the development of solely in-house capacity, or
the use of ad hoc consultants, is the development of a long-term relationship with individuals or
institutions external to the CGIAR. Such strategic alliances could have the best of both worlds.
They would complement the in-house effort while providing both continuity cum consistency
(unlike ad hoc consultants) and a greater degree of independence (unlike internal arrangements).

Center-Based Activities: Centers are the natural place to continue to carry out ongoing

19 Between 1992 and 1993 the total contribution of donors to the CGIAR declined by about $7.5 million -- from
$318.7 million to $311.27 million (Unpublished CGIAR budget documents 1994). The amount actually contributed
in 1993 was substanially below the amount expected, based on an extrapolation of past funding trends.
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evaluation activities related to the intra-center allocation of resources. They could also provide
much of the evaluation of center-wide performance needed for cross-center comparisons at the
CGIAR system-wide level, or for representation of the system and the centers to donors. The
issue to resolve may be where to divide the roles between center-based evaluation and
centralized work, given the differing information requirements for different decisions. Such
choices should allow for the fact that centralizing the activity is only one way of standardizing
procedures and ensuring data bases are maintained.

To the extent that any change in the institutions entails increased expectations about the
research evaluation outputs that would be produced by center-based social scientists, there must
be either a corresponding decision to give up some current outputs from them or to provide
additional resources. The latter choice would seem to be more sensible, given both (a) the
relative smallness of the socioeconomic resource base in the centers and the implications for
their programs of asking those people to switch to evaluation and (b) the fact that not all
socioeconomists have the requisite expertise. This is especially so in relation to center-based
support for system-wide evaluation.

Centralized Capacity: Centralized capacity has advantages, in relation to economies of
size, scale, and scope and standardization of measures for comparison to be traded off against
disadvantages of remoteness from the actual research activity being evaluated. Some decisions
necessarily cannot be served well simply by relying on center-based evaluation (e.g., system-
wide evaluations). Also there is a role for some centralized collection of data and development
of procedures and standards. The difficult distinction, as noted above, is between the different
roles of center-based versus centralized evaluations. Perhaps the difficulty of choosing could
be taken to mean that for many such choices, the choice does not matter very much and
expediency, the opportunity to build upon and exploit current capacity in the centers, may be
a relevant criterion. These issues cannot be addressed easily in principle. The answers ought
to depend on facts such as the details of the questions to be answered by analysis, and the
characteristics and preferences of the people and arrangements already in place.

In addition to any permanent centralized role, in the near term there is likely to be a
requirement for a centralized role in managing the transition, coordinating the changes that are
to take place at the centers, and to facilitate communication among the centers which is where
we perceive the main part of the CGIAR evaluation activity will reside in the longer term.

Leadership Roles in Impleménting Change

Most of the specific questions about optimal design of research evaluation institutions
cannt be addressed in a paper of this type. The important point, that we have stressed
throughout, is that the design should pay attention to the strengths of the existing institution, the
multiple purposes to be served by evaluation, the gains from economizing through coordination,
and the virtue in flexibility to adapt when the questions or the circumstances change.
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In the light of these observations, we can conclude that the actual development of the
institutions should be led by an individual (or very small committee) with

. the authority and leadership qualities necessary to command the respect and cooperation
of managers and scientists within the CGIAR

° the detailed understanding of the decision-making and political environment to know what
purposes evaluation can and must serve

o the detailed expertise in the evaluation methodologies necessary to design and implement

‘ a system that will be able to play the long-term strategic role that we envision.

This activity could well be a part-time role for the person or people identified, even during the
development and implementation phases of the institutional change. Later it might be reduced
to a convening responsibility administered by the chairman of the CGIAR (or, perhaps, delegated
to the chair of TAC, the secretariat, or even rotating among center directors).

Research evaluation, if it is to be worthwhile, is an expensive and time-consuming
process. It would unwise to anticipate instant results. It is desirable to proceed with despatch
but, more important, to proceed with care. We have seen the evidence from past experience in
the CGIAR, that the cheap fix is likely neither to be cheap, nor to fix anything. In taking the
next steps, it is certainly desirable to get some -evaluation answers for the donors as soon as
possible (and a mixed portfolio, of quick and dirty as well as careful and detailed analysis, will
surely be part of the design). However, care is needed to avoid taking a path in pursuit of short-
term expediency, that precludes the longer-term strategic gains. At the same time, too much
consultation can be counterproductive. A good compromise may be to earmark the resources,
define clearly what is desired, delegate the authority to the right people, and get out of the way.
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8.

Appendix

The references recorded below represent the efforts of the centers over the past several years in relation
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does show the considerable amount of work done by the centers to document and evaluate the impact of their
research and that of their partner NARSs as well as further developing the analytical methods and application
tools required to get the job done. A significant number of these publications are in externally peer reviewed
journals and books, thereby attesting to the professional quality of this body of work.
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