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Foreword

There has been significant advancement in conceptual and methodological aspects of
agricultural research evaluation, both ex ante and ex post. However, their adaptation in
research systems for improved planning and management has not been very successful. Part
of this could be attributed to inadequate attention paid to structural and functional
complexities of the system. These concerns and several others were given due consideration
in designing broad framework of priority setting, monitoring and ex post evaluation (PME)
mechanisms for Indian agricultural research system.

The PME mechanisms envisaged and implemented under the National Agricultural
Technology Project have evolved through several interactions. The papers covered in this
volume formed the basis for evolving these mechanisms and the approach to institutionalise
them in the national agricultural research system. It is hoped that this volume will be useful in
addressing some of the problems, which may arise during the implementation phase. The
papers have also raised some methodological and institutional issues, which are expected to
encourage debate and further research in this area.

March 2000 Dayanatha Jha
Director, NCAP
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1 Agricultural Research Management
Paradigms: Need for Objectivity and
Transparency

P.K. Joshi and Suresh Pal
National Centre for Agricultural Economics and Policy Research
New Delhi,

1. Background

Accelerating food production was the main challenge for agricultural scientists during the first
three decades after Independence. This evolution was driven by area expansion in the first
phase and by productivity growth in the second. Research managers had a relatively simple
task of research resource allocation in the context of this 'major' objective. Experience and
judgement of scientists led to fairly efficient allocation of research resources and reasonable
realisation of the objective.

The last decade has added complexities. Regional balance, sustainability, trade-technology
links, demand shifts towards non-foodgrains, income growth for the poor, are few of the many
new challenges confronting agricultural scientists today. With time, this complexity will grow
further. On the other hand, public funds available for agricultural research are scarce and may
shrink further. Research managers find it difficult to address all the challenges and pursue all
scientific options to tackle them. These factors necessitate more analysis and use of some
sort of decision rules along with technical information. Research planning and prioritisation
has thus become a complex and specialised task.

It is equally important that prioritised research programmes are earnestly implemented,
closely monitored and evaluated for impacts. Present system of monitoring and evaluation
(M&E) lacks objectivity and is not linked with evaluation of scientist, research programme or
institute. As a result, M&E is neglected by scientists and research managers. This convention
should break. An effective M&E mechanism should objectively monitor research progress
against well defined milestones and targets and provide feedback to research planning and
prioritisation.

Specifically, the following reasons necessitate institutionalisation of improved research
prioritisation, monitoring and evaluation (PME) mechanisms in Indian national agricultural
research system (NARS):

Research Prioritisation

Resource constraints in public agricultural research system

Need for demand-driven research agenda

Complex goals involving trade-offs

Increased private investment in agricultural research and development (R&D)
Lack of screening of non-plan programmes

Monitoring and Evaluation

No milestones and targeted tasks

Wastage of research resources

No yardstick for objective evaluation

Duplication of research efforts

Lack of 'teeth' in evaluation

Poor links between M&E and incentive and reward system



Realising the need and complexities of PME process and improving cost effectiveness of
technology generation, Indian NARS, particularly Indian Council of Agricultural Research
(ICAR), is currently charting a futuristic research management strategy under the National
Agricultural Technology Project (NATP). The new strategy envisages rationalisation of
resource allocation based on prioritised research portfolio and strengthening M&E of research
programmes. It is aimed to institutionalise PME process through integration with research
management process at all levels in the NARS. The guiding principle is that PME process
should be more objective, transparent and decentralised.

Institutionalisation of PME process is much more challenging in Indian NARS which is large in
size and multi-institutional in structure. A sagacious approach would be to draw lessons from
the national and global experiences wherein efforts to strengthen PME are in progress.
Integration of these experiences in structural and socio-cultural contexts of Indian NARS
would help evolve a simple and workable institutionalisation mechanism. With this objective, a
workshop was jointly organised by ICAR and the World Bank on July 21-23, 1997. The
workshop brought together scientists, research managers and management experts to
discuss methodological and institutional aspects of PME. The following specific outputs were
targeted from this workshop: (i) developing appropriate PME mechanisms, including
methodology, (ii) evolving a strategy for institutionalisation of these mechanisms in the NARS
and improving analytical capacity, and (iii) developing research management information
system. The main technical input to this workshop was provided by leading experts in the
area of PME and research managers through contributed papers.

This volume brings out selected papers of this workshop, which sharply focus on the theme.
The papers are grouped and presented in three parts. Three papers in Part |l deal with
methodological issues in research prioritisation. Case studies on PME are presented in Part
[ll, whereas Part IV contains the papers on institutionalisation issues. Finally, a synthesis of
the main issues and workshop recommendations are given in Part V.



2 Priority Setting at the Programme and Project
Levels: Methods and Processes

Derek Byerlee
Rural Development Department, The World Bank
Washington, D.C., U.S.A.

1. Introduction

Many factors influence the effective utilisation of scarce research resources, including quality of
scientists, incentive and reward systems for conducting good science, timely release of sufficient
operating funds, and appropriate physical and managerial infrastructure. In addition, resource
allocation across problems, commodities and regions within a research system must be consistent
with national objectives, such as efficiency and equity goals. Many research programmes lack
systematic and transparent mechanisms for allocating research resources (Ruttan, 1982). Rather
resources are allocated by informal mechanisms, such as collective judgement or beliefs of
individual scientists, historical precedent, as well as political pressures. In a world in which the
public sector is being held accountable for the utilisation of increasingly scarce public funds, there
is a strong case for using more systematic and objective approaches to allocate research
resources.

Research resource allocation decisions are made at several levels. In this paper, | will simplify
these levels into three main types of decisions:

1. Allocation at the macro-level, especially allocation across commodities and resource-
based programmes within a national research system.

2. Allocation at the programme or sub-programme level, such as the share of resources
going to varietal improvement or soil fertility management, or to research on a particular
disease (sub-programme level).

3. Allocation at the project level, in which resources are assigned to specific time-bound
experimental programmes.

Of course, these various levels are not mutually exclusive. A good priority-setting approach will
allow information on national policy-objectives to flow downward, and information on researehable
problems to flow from the bottom up to influence higher levels of priority setting.

Mechanisms are needed to reconcile these various flows of information and develop consistent
priorities across levels.

Most attention in priority setting has focussed on level (1). For example, nearly all the World Bank
projects over the past few years have supported some sort of macro priority setting. In this paper |
focus my comments on levels (2) and (3), which have been neglected in many priority- setting
exercises.

Priority setting is carried out by the application of particular methods and analytical approaches to
systematically compile information and then organise it to rank research priorities. However, the
process of setting research priorities (i.e., who does it, who participates and how) is as important
as the selection of analytical approach. In this paper, | touch on both analytical methods as well as
processes.

2. Methods for Priority Setting at the Programme and Project Levels

Although informal approaches to priority setting have often been very valuable, they suffer a
number of weaknesses. First, they are often not systematic in laying out overall national objectives
and how research can contribute to them. Second, in any collective exercise, some voices are
louder than others, which tend to dominate the selection of priorities. Third and most importantly, in



such exercises little effort is made to assemble and present quantitative information in ways that
facilitate decision making. In particular, the major rationale for any allocation of research resources
should be the potential contribution to productivity growth, and economic data needed to analyse
this contribution are usually not explicitly considered. As a result, research resource allocation
decisions tend to be based on historical precedent and may not take account of rapidly changing
demands for both the commaodity and type of technology.

Economic benefits of research are determined by the following five key parameters:

1. The expected increase in productivity per unit (per ha, tonne or animal), if the research is
successful;

2. The probability of success of the research;

3. The number and value of units (ha, tonnes, or animals) for which the research can
potentially be applied;

4. The expected adoption path; and

5. The cost of the research.

At the programme level, priority setting involves decisions about allocation of resources across (a)
research problem areas (e.g., varietal improvement for particular niches, specific diseases, and
crop management practices), (b) allocation of resources across agro-ecological zones, and (c) for
each research problem area and agro-ecological zone, selection of specific projects for funding.

Priority setting by research problem area

Crop loss studies have often formed the basis for priority setting across problem areas - for
example, the amount of resources that should be allocated to different pests may be guided by the
relative yield losses to each pest. This approach has been most widely used in rice research in
Asia (Evenson et al. (1996) for a volume of over 20 such studies) but is also used more generally
in setting priorities for varietal improvement.

There is a vast literature on estimation of crop losses and the limitations of the approach.
However, in general three approaches have been used.

1. Estimates of crop losses from controlled experiments by comparing yields in protected and
unprotected plots. The major limitation of this approach is the cost of experimentation and
the difficulty of extrapolating results across time and space.

2. Farmers' estimates of crop losses. These have the advantage of representing real farm
situations. However, for some types of losses, farmers' subjective measurement may be
misleading since losses may be non-obvious or losses may be overestimated. Farmers
typically give high weight to recent catastrophic events even if they are rare events.

3. Estimates by research and extension workers by random inspection of fields in a given
area. Specialists for a given pest will likely be in the best position to estimate losses of that
pest and with training, extension workers can also provide reasonable estimates. In some
cases, subjective estimates may be supplemented by objective measurement (e.g., weed
density) that can be correlated with yield losses. On the other hand, scientists may not
recognise problems as perceived by farmers.

In practice, some combination of the various approaches can be used. This was in fact the case
with the series of studies reported by Evenson era/. (1996). Where estimates were available from
different sources, they were usually reasonably consistent.

A useful check on crop loss estimates is to estimate yield gaps, especially the gap between actual
yields and potential yields. This gap provides an upper estimate of yield losses. The gap between
actual farmers' yields and realizable on-farm yields provides estimate of crop losses that might be
reduced in the short to medium-term through research. Such a check is useful to force scientists to
revisit estimates of crop losses until they are consistent with the estimated yield gaps.

Crop losses, of course, provide only the potential gains from research on different problem areas.
Some problems may be more amenable to solution through agricultural research, and costs of



research may vary by problem area. Therefore, to be effectively used in priority setting across
problem areas, crop loss estimates should be combined with estimates of the cost of research to
resolve the problem, the probability of success and the extent that the crop loss will be reduced by
the research programme. This information is necessarily subjective and considerable caution is
needed in making such estimates. In practice, such estimates can be elicited through well-
designed questionnaires to specialists in the problem area or through collective judgements of
scientists in small workshop settings (e.g., the Delphi method). Historical data on research
progress in overcoming particular yield-limiting factors, can also often be a good basis for
projecting ex ante research benefits.

Even when costs and likely payoffs to research are included, there are number of limitations to
using crop loss studies in setting research priorities. In particular, yield losses are only one source
of potential productivity gains. Other sources of productivity gains that are not usually accounted
for in crop loss studies are:

1. Post-harvest losses in processing and storage;

2. Opportunities to increase productivity through increased cropping intensity;

3. Potential gains through improved product quality; and

4. Potential to increase productivity through reducing costs per ha (e.g., reduced tillage).

For these reasons, crop loss studies are most important in setting priorities for varietal
improvement programmes, especially the relative priority to different pest problems.

Crop loss studies have been used in several situations in India. Widawsky and O'Toole (1996)
provides detailed estimates of crop losses and expected economic benefits to conducting
biotechnology research on various rice pests in India. The results were used to set research
priorities for rice biotechnology research. Likewise, several studies on crop loss estimates and ex
ante returns to rice research are included in the compendium on rice research priorities (Evenson
et al., 1996). However, it is not clear how these results were incorporated into decision making on
research resource allocation in the Indian rice research programme.

Priority setting across agro-ecological zones

Other papers in this workshop will provide detailed case studies of resource allocation across
agro-ecological zones and | will only make a few comments with respect to the use of these
approaches in India. Even simple congruency approach can provide valuable information on how
research resources for a given research programme are being allocated to various zones. Jain and
Byerlee (1999) used data on research on wheat varietal improvement to compute the allocation of
wheat research resources in the All India Coordinated Wheat Research Programme in relation to
the estimated value of wheat production. They used a two-step procedure to breakdown the
allocation of resources:

1. The cooperating scientists in the programme were allocated according to their location in a
specific agro-ecological zone, and

2. within a zone, the allocation of resources to specific sub-programmes (rainfed, irrigated
timely sown, and irrigated late sown) was estimated according to the number of
experimental plots in each sub-programme.

This procedure indicated that research intensity (i.e., research resources per unit of wheat
produced in the zone) varied substantially over sub-programmes and zones (Figure 2.1). In
particular, research intensity is highly negatively correlated with the size of the mandate area for
the research programme, indicating that research programmes for small wheat areas invest
relatively more than those for large wheat areas.

While this type of congruency analysis can provide a good start to examine research resource
allocation, it is limited by the fact that it does not take account of differences in expected rates of
productivity gains and adoption in each zone or of the potential for spillovers across zones. In the
present case, productivity gains and adoption rate were estimated from historical information from
yield in varietal evaluation trials and varietal adoption statistics. This allowed the computation of an



internal rate of return to research in each zone. Results shown in Figure 2.2, indicate substantially
higher payoffs to some wheat research programmes than others, especially when spillovers across
zones are considered. In fact, the results show that although the wheat research programme has
been very productive overall, generating a rate of return in excess of 50 per cent, there are several
programmes, mostly associated with small areas and marginal growing conditions, where payoffs
have been low (Figure 2.2). In fact, 75 per cent of the benefits were generated by just two
programmes in 1991. Historical rates of return are a good starting point for ex ante analysis of
resources allocation. However, the research programme manager should ask why future gains
might differ from historical gains.

In allocating resources across zones, a major consideration is the potential for spillovers - that is,
the potential for research conducted in one zone to be applied in another zone, either directly as a
released technology or indirectly as an input into the research programme of other zones.
Spillovers in agricultural research are now known to be very large. Often over half of the benefits of
technology in a given zone are accounted for by spillovers from research conducted in another
zone. Potential spillovers depend on agro-climatic similarity and socio-economic factors (e.g., grain
preferences, institutional factors). In practice, potential spillovers may not be realised because of
political and institutional barriers to the transfer of technologies across regions (Byerlee and
Traxler, 1996). In a large country, such as India, the analysis of potential and actual spillovers
should be a major part of research priority setting.

Figure 2.1: Number of scientists per million tonne of wheat in relation to size of
environment in India
(logarithmic scale)
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Subsector methods for priority setting

While crop loss studies are narrowly focussed on estimating yield losses, in the subsector
approach to priority setting, the entire industry from production, through processing, marketing,
transportation and storage to consumption is considered. This allows broader considerations of
processability, storability and consumer preference to influence production research priorities. The
subsector approach also recognises that returns to the industry could be realised through
upstream interventions in storage, marketing and processing.

This subsector approach has been most widely used at Michigan State University but elements of
it have also been extensively used elsewhere (for examples, in Sri Lanka (Wettasinghe and Holler,
1996)). Typically, the approach goes beyond looking at production problems to quantify and
analyse as far as possible the following:

Storage losses and interaction with product type and storage method,
processing methods and losses associated with each method,
marketing and transportation methods and losses, and

consumer preferences and willingness to trade-off product attributes.

Pob=

Since product quality and type are often central to subsector studies, a special effort is made to
measure consumer preferences. This may involve market surveys to estimate price premiums for
different product qualities and put values on attributes of product quality. Once prices are known
for a variety of product types, attributes of those products can be quantitatively related to prices to
put values on particular traits (e.g., grain size or colour). For example, Unnevehr (1986) uses what
economists call a heuristic model to value rice quality attributes in terms of grain colour, size,
aroma, and percentage of brokens as a guide to consumers preferences for these attributes.

In recent work from Southern Africa where only white maize has been available in markets,
economists have used contingency valuation techniques to measure consumers' willingness to
pay for other types of maize such as yellow maize and dent maize (Rubey et al, 1997). Consumers
were asked in a survey to choose between white and yellow maize at different price discounts for
yellow maize. This approach differs from the heuristic method in the sense that the latter is based
on actual preferences expressed in market prices, while contingency valuation estimates these
preferences in situations where the product attribute under consideration is not in the market or
where market prices are controlled.

The results of the maize work indicated that consumers, especially poor consumers, were willing to
trade-off their preferences for white maize at relatively modest discounts. This had important
implications for breeding priorities since yellow maize had not been emphasised despite a
significant yield advantage.

Project selection within programmes

Various methods can be used to select specific projects for funding. In some cases, a simple
checklist can be valuable in screening projects that adds an element of systematic objectivity to
the process. For example, National Agricultural Technology Project (NATP) proposes to fund
projects for production systems research that meet criteria such as relevance to local farming
system constraints, use of a multidisciplinary approach, and likelihood of achieving results in the
short term.

Checklists can be improved by introducing quantification of key variables to screen the list of
potential projects. The quantification of variables is best done through a participatory process that
involves scientists of various disciplines as well as farmers. For example, in priority setting for the
rice-wheat work, the following variables were quantified wherever possible:

1. Area affected by the problem,
2. frequency of occurrence of the problem (number of years in ten years), and
3. potential for resolving the problem through research.



An important dimension of this work has been the definition of recommendation domains - groups
of farmers who can use a similar technological recommendation. Failure to specify
recommendation domains for a given research project is a major weakness of most research
priority-setting exercises.

The identification of research problems and their potential solutions, can be facilitated by
techniques such as problem-cause diagramming where problems are listed and then causes for
problems are identified and mapped. The understanding of problems helps identify relevant
solutions to those problems. Tripp and Woolley (1992) provide an excellent overview of the use of
problem-cause diagram, development of quantifiable indicators to identify research priorities, and
their translation into an experimental programme.

Economic analysis can also be applied at the project level to estimate ex ante cost-benefit ratios
as a basis for selecting among projects. This method is being applied in some NARSSs, and in
Australia is a requirement for project submission for many funding agencies. At this stage in the
development of analytical capacity in priority setting, the use of ex ante cost-benefit analysis at the
project level should be approached cautiously since the resources need to undertake a quality
analysis are considerable if the results are to be credible to scientists and funders. In addition, the
success of a research project depends critically on its scientific merit as well as its relevance to
solving real problems. Undue emphasis on ex ante economic analysis may detract from efforts in
these areas, such as peer review and client interaction. Economic skills in most research
programmes are scarce and the opportunity costs of employing them in economic analysis of
projects relative to other activities (e.g., economic evaluation of technologies and diagnostic
surveys) are high. At this stage in the state-of-the-art, economic analysis has not been shown to
provide added value in selecting individual research projects.

Limitations

The above brief review of methods now available for research priority setting within programmes
shows that there are an array of methods available that have been widely used and that are
applicable in the Indian context. Nonetheless there are also limitations to these methods that
should be considered.

e The impacts of some types of research are difficult to measure or value (e.g., basic
research or research on natural resources management). However, checklists with
quantifiable criteria can still be employed to set priorities for these types of research.

e Research is an inherently risky activity with very uncertain outcomes and considerable
care is needed to make ex ante estimates. Where possible, data on historical impacts and
peer reviews should be used to refine estimates of key parameters.

e The estimate of potential benefits is more difficult as one moves from adaptive research
with near term payoffs to longer term strategic research. The emphasis on quantification of
benefits should therefore be less in strategic research.

o The future will be different to the present, so that setting priorities based on the present
situation may fail to foresee important changes in demand for new technologies. For this
reason, mechanical exercises in priority setting are no substitute for vision.

3. Priority-Setting Processes: Participatory Approaches

Success in research planning and priority setting depends at least as much on the processes used
in arriving at priorities as on the specific choice of analytical methods. Institutional processes for
research planning generally include the following general steps: assessment of the external
environment; assessment of the current status of the organisation; projection of desired future
state of the organisation; analysis of the gap between existing and desired state; determination of
a strategy to close the gap; formulation of an action plan; implementation of the action plan;
monitoring and evaluation of implementation and outcomes; and adjustment to strategy and action
plan, as appropriate (Collion and Kissi, 1995). A participatory approach to these steps that involves
both other scientists as well as major beneficiaries and other stakeholders ensures not only the
incorporation of relevant information and skills, but also helps build commitment to the final
research plan.



Participatory processes involving scientists

Priority setting is not an "economists job". It is best carried out through the participation of
scientists at two levels. First, a small task force of scientists working in the research area of
interest should be charged with the job of leading the priority setting, rather than relying on a
special planning unit to undertake the analysis. Second, the task force may call on a wide range of
other scientists to provide information and estimates for specific parameters. In some cases, this
can be done through small workshops and in others through written questionnaires. Participation
of scientists can be facilitated by the use of methods such as the development of problem-cause
diagrams and the ZOPP procedure developed by GTZ. The process needs to be iterative as
parameter estimates are continually refined.

An example of this participatory approach is the setting of priorities for an agro-forestry research in
Africa. There a task force was assigned to priority setting over a period of one year (Franzel et al.,
1996). Similarly, the commodity priority setting undertaken by the Kenyan Agricultural Research
Institute involved a task force for each commodity (Kamau et al., 1997).

Participatory processes involving beneficiaries

Maijor stakeholders should be involved as full partners at each step in the process in order to
increase the quality of information used, develop strategy, and to build political support for the
strategy (Ricks, 1997a). The major stakeholders are the expected beneficiaries of the research,
but others such as policy makers, processors, and environmental groups may also be represented.

Stakeholders may be involved either passively or actively. In the passive approach typified by the
diagnostic survey, stakeholders are consulted in problem identification and screening of potential
solutions. Diagnostic surveys have been widely used to set priorities at the project level and
provide an invaluable source of information in the priority-setting process.

Increasingly, more active processes are being tried in which stakeholders not only provide
information but are engaged in decision making on research priorities. Farmers can be invited, for
example, to be part of the priority-setting task force, or workshops can be held in which major
stakeholders, such as representatives of farmer organisations are asked to make
recommendations on research priorities. The Regional Meetings of the Indian Council of
Agricultural Research (ICAR) are a step in this direction. The Research Corporations in Australia
have also developed strategic plans for research based on involvement of a wide range of
representatives of the industry and extensive consultations with other concerned groups.

In a fully participatory approach, priority setting is put entirely in the hands of major stakeholders.
For example, the task force to undertake strategic planning for the Michigan apple industry was
made up of representatives of the industry, including producers, processors, transporters, and
consumers (Ricks, 1997b). The task force with the participation of a facilitator from the research
system, had full responsibility for developing the strategic plan and its implementation. Such user
empowerment is best undertaken in association with user funding of research.

4. Institutionalisation Issues

Although many research systems have engaged in strategic planning and priority setting, few have
been able to institutionalise the capacity to undertake such planning on a continuing basis. Several
reasons account for this:

e Strategic planning and priority setting have often been seen as being imposed from
outside and in too many cases, plans have been developed by outside consultants with
little in-house input.

e Too much attention has been placed on developing quantitative estimates of resource
allocation, at the expense of analysis of broader science policy issues, such as the
potential role of the private sector and its links to the public sector, federal-state division of
research responsibilities, and the opportunity to import rather than develop new



technologies. As a result, despite the range of detail on the research system, most plans
lack a vision for the future development of the whole technology system.

o Nearly all of the analysis of research priorities has been carried out at the macro-level to
analyse priorities across programmes. However, research decisions are made operational
at the project level and there has been no effective mechanism to move from the top-down
programme planning to the bottom-up annual cycle of project formulation for funding. As a
result, the funded projects in aggregate are often inconsistent with the established macro-
level priorities.

e |t has proven very difficult to make the hard decisions to reallocate staff and budgets in
line with priorities, so that priority setting has often not been translated into practice.

Experiences of the past decade provide a number of lessons that can be applied in developing
capacity in future priority-setting exercises:

e Analytical work to guide research planning is best undertaken from within the research
system, preferably stimulated by a small unit with ready access to senior research
managers and which is given a clear mandate to improve priority setting. The role of this
unit is largely to facilitate the planning process rather than to undertake planning per se.

o Institutionalisation requires strong commitment by research managers to ensure that the
results will be considered in decisions on research resource allocation and that, in fact,
research resources shift in ways that are consistent with identified priorities.

o The process should be participatory including a wide cross section of scientists and the
main stakeholders, policy makers, research partners and clients to ensure "ownership". At
lower levels of planning and priority setting, participation of users should increase relative
to participation of policy makers so that in the design and selection of research projects,
the main interaction should be between scientists and farmers.

e The development of databases will be an integral part of institutionalisation. Databases
may cover a variety of production and market information. It is critical also that a system
be developed to track research allocation to ensure that research resources move in ways
that are consistent with priorities, in fact, the starting point for priority setting should be
estimation of current resource allocations.

5. Monitoring and Evaluation of Research Programmes

The other side of priority setting, is the monitoring and evaluation of research programmes and
projects to ensure that they are implemented according to priorities, and that they have the
expected impacts. Performance monitoring and evaluation (M&E) systems have two major
functions: (a) to highlight research programme impacts on national policy objectives, and (b) to
provide a basis for assessing progress and making needed adjustments to programmes and
policies. Through monitoring (the routine collection of data on programme performance and
programme adjustments to identify problems) and evaluation (the analysis of monitoring data and
system performance), research leaders and administrators can track research performance
against plans and provide feedback for needed revisions of plans and strategies. M&E also
provides the basis for measuring accomplishments and determining the success of programme
activities.

Progress towards the desired objectives is measured by various "indicators" of programme
progress. Given difficulties of measurement, it may not be possible to quantify some programme
outcomes, and qualitative or intangible indicators may have to be used. Table 2.1 provides a
simple framework for thinking about an M&E system for agricultural research. Different types of
indicators are applied at different frequencies at each level of a research system. Process
indicators are largely for monitoring of individual research projects and are the building blocks for
monitoring of overall progress in implementing an agreed research programme. Process indicators
should be, as far as possible, quantified. A good practice is to require that research proposals
include milestones that explicitly layout specific progress in implementation. A good example is
provided by the milestone indicators required in projects funded by the Research and
Development Corporations in Australia.



Indicators of research outputs are used for both monitoring and evaluation. These may be
measured at both the project and programme level and will be somewhat different for basic and
applied research. At the planning stage, both research projects and research programmes need to
identify the expected outputs of the research as well as intended users or beneficiaries of the
research results.

Finally, impact indicators are largely used for evaluation of research programmes. Impact
indicators are rarely practical or necessary at the project level, but should be applied to the
programme level at regular intervals, although, because of the long-run payoffs to much research,
these intervals should usually not be less than five years. Impacts may be measured up to the
system level, for example, through studies of economic returns to overall research investments
(e.g., econometric estimates of research impacts on changes in total factor productivity).

Research funders sometimes call for even more in-depth impact evaluation of agricultural research
on national policy objectives, such as food security or poverty alleviation. However, because of the
multitude of factors influencing these objectives, this is more difficult to do in practice. !

In summary, the priority information requirements for M&E are:

¢ Within a programme, each project proposal should include a few simple monitorable
milestones that quantify implementation progress as well as progress in achieving outputs.
Progress against these milestones can then be measured in annual progress reports,
perhaps supplemented by a very brief six monthly report.

e At the programme or institute level, each programme should define long run strategies and
a five-year work plan which provides measurable indicators of implementation of the
research programme and of research outputs. Performance against these indicators can
then be measured on an annual basis as part of the annual reporting requirements of
programme leaders.

e On aregular basis about once every five years, each programme should be subject to a
comprehensive external review of technical aspects, and an analysis of its impacts.

All research organisations must have an institutional capacity for M&E and for feeding the results
back into decision making. Building such a capacity requires only a modest investment and should
be a priority for research organisations. The major problem experienced in M&E systems for
research has been the tendency to collect too much information in a highly centralised and
bureaucratic manner. To date, there are few examples of good practice in this area but the key
elements of successful institutional capacity appear to be:

Designing a simple system that minimises data collection to a few critical variables.
Utilising a variety of mechanisms besides quantitative indicators as an integral part of
M&E. These include planning and reporting workshops, field visits, external technical
reviews of research programmes, and just walking around to observe laboratories and
experiments.

e Decentralising the implementation as far as possible. For example, project monitoring
should be decentralised to programme or sub-programme leaders.

e Establishing a very small unit to promote M&E, provide training and develop standards,
but to undertake M&E only at the macro level.

e Ensuring that there are mechanisms for research managers to receive timely information
from the M&E system and make corrective actions.

e Contracting some M&E activities, especially impact studies, to independent agencies or
individuals.

e Developing a management information system (MIS) to monitor shifts in resource
allocations over time in relation to the priorities. Without information on current resource
allocations, it is impossible to know , the direction in which resources should be shifted,
even after the formal priority-setting exercise is carried-out.



Table 2.1: Summary of M&E indicators and their implementation in agricultural research
Type of Example Level at which | Frequency of
indicator applied implementation

Process Indicators for Monitoring Implementation Performance

Inputs Funds expended, scientist time Project level with | Annually with six monthly
used aggregation to update on progress
programmes,
institutes and
systems
Outputs Trials conducted, crosses made, | Project level with | Annually with six monthly

surveys completed, etc.

aggregation to
programmes,
institutes and
systems

update on progress

Impact Indicators for Monitoring and Evaluation

of Research

Research Applied research Technologies Project level and | On completion of a project

outcomes developed, recommendations programme level | (e.g., after 3 years)

(for made, publications Basic and with aggregation | Annually at the

monitoring strategic research New research | to institutes and | programme level (e.g.,

and methods, tools techniques, system annual report) More in-

evaluation) hypotheses proven, publications depth at fixed intervals
(e.g., external reviews of
programmes)

Research Applied research Technology Programme, Once every five years for

impacts (for adoption, yield increases, cost institute and each programme

evaluation) reduction, economic return on system level

research investment, impact on
total factor productivity Basic and
strategic research Utilisation of
new knowledge to increase the
efficiency and efficacy of applied
research

6. Conclusion

At the programme level, research programmes need to develop capacity to conduct analysis of
research priorities on an ongoing basis rather than as a one-off exercise. An important starting
point is to develop a project information system to track current resource allocations and monitor
shifts in resource allocation in accord with priorities. The use of more formal economic analysis in
setting research priorities should be encouraged at the programme level and should be broadened
to include non-commodity research. However, research managers must always ask what is the
benefit-cost ratio of doing benefit-cost analysis of research projects. At this stage in the state-of-
the-art, economic analysis has not been shown to provide added value in selecting individual
research projects, since the resource requirements to undertake a quality analysis for a large
number of projects is just too large.

Particular attention should be paid to processes for priority setting, and putting in place

mechanisms to involve a wide range of scientists, beneficiaries and stakeholders in the process.
Ultimately, the institutionalisation of such participatory mechanisms will be the key to successful
priority setting for more effective research.

Another side of priority setting is M&E of research programmes and projects to track performance
of research and provide feed back for needed revisions of plans and strategies. The progress




should be measured against well defined indicators of process, input, output and impact
assessment. All institutions should institutionalise this capacity in a simple and decentralised
manner, which can ensure timely flow of information.
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3 Linkages Among Measurable Criteria and
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1. Introduction

The research priority-setting exercise conducted by the International Crops Research Institute for the
Semi-Arid Tropics (ICRISAT) in the early 1990s was driven by a determination to build an objective
and transparent basis for its medium term plan (MTP) for 1994-1998 (ICRISAT, 1992). Like other
members of the Consultative Group on International Agricultural Research (CGIAR), it faced the
challenge of a changing external environment where funds for research were declining, and therefore,
a pursuit of a focused research agenda was imperative. This change motivated stronger
accountability and a search for an objective research priority setting and resource allocation process.
Significantly, it prompted awareness among scientists and research managers about the impact and
payoff of research.

The ICRISAT developed a structured priority-setting strategy which aimed at reflecting its multiple
research objectives. The determination of the priority research portfolio was built on an analytical
priority-setting methodology where a composite index is derived from a set of measures established
for each of the following criteria: economic efficiency or total welfare gain, equity or distribution of the
total welfare gain, sustainability and internationality.

This paper first discusses the priority-setting criteria and their linkages. This is followed by a
discussion on database development and prioritised research portfolio. The strengths and
weaknesses of database are examined by assessing consistency in parameters used for priority
setting across research programmes. The next section demonstrates usefulness of impact
assessment data in priority-setting analysis. The paper finally summarises important implications for
future research priority-setting framework.

2. Objectives and Measurable Criteria

The CGIAR mission statement reads: "Through international and related activities, and in partnership
with national research systems, to contribute to sustainable improvements in ways that enhance
nutrition and wellbeing, especially for low income people" (TAG Secretariat, 1992). This mission
statement defines mandate of the CGIAR institutions. ICRISAT's geographic regional mandate is the
semi-arid tropics, where the world's poorest and hungriest people live. The global crop mandate
includes six food crops-sorghum, pearl millet, finger millet, groundnut, pigeonpea and chickpea-mainly
grown by poor people in a harsh and undependable environment of the world.

The above mandate of the ICRISAT may be translated into a set of objectives which may be used as
a set of criteria for priority setting, namely, improvement in economic welfare, equity, internationality
and sustainability. The measurements used for each criterion (Kelly et a/., 1995 and Bantilan, 1994)
are discussed below.

Welfare gains: Two measures are commonly used in the estimation of welfare gains from research.
The first measure is to estimate the value of expected change in output due to research. The second
measure is to estimate research benefits and their distributional consequences by applying the
principle of economic surplus. Both the approaches use basic concepts of demand and supply to



represent the production and consumption environment, but substantial differences may occur
between these measures. Under uncertain demand and supply conditions, the first measure may
substantially overestimate research benefits. Therefore, a good understanding of underlying
production and consumption environments is important in choosing the appropriate measure and in
interpreting the estimates (Davis and Turnbull, 1992).

In the ICRISAT MTP, the first measure was used due to data limitations. The expected annual value
of yield gains which would be achieved should the research be successful was calculated for each
research theme by using yield loss data and anticipated percentage yield improvement from research
within the targeted research domain(s). This value was discounted according to probabilities of
success, ceiling rates of adoption and time value (discounted cash flow) relating to expected research
and adoption lags to generate the present value of benefits. An aggregation of all net present values
over a specified time horizon for which benefits continue to accrue, provides the total benefits in net
present value (NPV) terms.

Research costs were estimated for human capital cost, operational costs and value of capital items
required. For each theme, the discounted value of principal scientists' cost and operational and capital
costs were calculated for each year of the projected research time frame. The sum of these annual
figures provides the total ICRISAT cost in present value terms.

Having computed the present value of total costs and total benefits, with adoption levels and
probability of success taken into account, the net benefit-cost ratio was obtained by dividing the net
benefits (total discounted benefits less the discounted costs) by the discounted cost. The internal rate
of return was also calculated. The net benefit-cost ratio (NBCR) and internal rate of return (IRR)
represent the efficiency of research investments.

Equity: The equity criteria represent the distributive effects of research investments. This measure
should reflect the share of various sections of society (e.g., poor and non-poor; male and female; or
urban and rural) in the total welfare gains. A distributional indicator may be obtained from the
economic surplus measure cited above. This requires estimates of elasticities or the degree of
responsiveness to prices of each specific sector benefiting from research. As elasticities are not
readily available for some crops or for specific sector, analysts usually take a range of reasonable
values based on characteristic of the crop and market structure. Alternatively, some proxy variables
are identified to represent the distribution of welfare gains.

Two proxy variables were chosen for the ICRISAT research priority-setting exercise: (a) number of
poor people; and (b) number of female illiterates. The first proxy counts the total number of poor
people in the primary domain(s) for which research is targeted. The second proxy represents the
number of female illiterates in the targeted research domain.

Internationality: The "internationality" criteria aim to capture the international public good dimension
or research spillover benefits from an international agricultural research institution. The
“"internationality” of a research theme is considered significant when research is weighted towards
projects of greater international impact, leaving purely national projects to the national agricultural
research system (NARS). The Simposon index of diversity was used to measure the "internationality”
of research theme.

=1 -32,{S;/100}"

where S; represents the share of total gains resulting from research theme i in country j. In this case,
a higher factor indicates greater internationality. The index was chosen on the basis of its simplicity
and ready availability of data on total yield gain for each research theme from the ICRISAT MTP
database.

Data sets enabling estimation of actual international benefits and welfare spillovers have recently
become available from various sources (Evenson, 1994; Maredia et al., 1994; Brennan, 1989). A
systematic information system has been established to support research priority setting at the
international level based on the welfare model where estimates of research spillovers across agro-



ecological environments and across countries are established (Ryan and Davis, 1990). The database
is available and the approach may be readily adapted to enhance the existing measure of
internationality.

Environmental sustainability: Environmental sustainability scores were elicited from a
multidisciplinary expert group among the ICRISAT scientists. The group was asked to assign ratings
for each research theme that will indicate research theme's potential contribution to sustainable
agriculture. The assignment of ratings is a way of delineating among alternative research options
which are those likely to sustain the improved productivity of resource base (rating of 3) and which are
likely not (rating of 1). It also identified those researches whose primary focus is to enhance the
resource base (rating of 5).

Linkages among the measurable criteria and database for research evaluation

Figure 3.1 presents the relationship among the measurable criteria, viz. welfare gains, distribution of
welfare gains (equity), internationality (research spillover effects) and sustainability. This figure shows
the variables which underlie the measure of welfare gain. These are: (a) crop area and production; (b)
yield losses due to biotic and abiotic constraints; and (c) expected yield gain due to research. The
figure illustrates that the realisation of the expected production gain is subject to two conditions: (i) the
probability that the research succeeds, and (i) the resulting technology is adopted in farmers' fields.
The resulting welfare gain due to research over a time horizon may be expressed in net present value
(NPV) terms and measures of research efficiency (NBCR and IRR).

The link between total welfare gains and the distribution of these gains (equity) is demonstrated in
Figure 3.2. The number of poor people and female illiterates serve as proxy variables to measure the
distributional effects or equity. This is of interest as the ICRISAT targets the harsh and undependable
environment of the semi-arid tropics to improve the welfare of poor people living in these areas.

Figure 3.1: Basic parameters for measurement of welfare gains
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The important link between environmental effects of technology and the level of production gains from
research which ultimately determine the actual magnitude of total welfare gains over a specified time
horizon is also shown. The score defined to measure environmental sustainability reflects the extent
to which production gains are expected to be maintained over time as the use of the technology
affects the natural resource base. The concept is illustrated by considering two alternative scenarios:
(a) welfare gains are expected to be maintained over some period as the technology does not have
adverse environmental effects or even enhances the resource base; and (b) welfare gains are not
sustainable over time due to adverse effects of the technology on the resource base. Situation (a)
illustrates cases where improved productivity is sustained over time so that welfare gains from
research which accrue to society are maintained over time. Situation (b) presents the case where the
improved productivity is not sustainable so that the benefits eventually decline with the deterioration in
quality of the resource base. In this case, research-induced technological change, in fact, deteriorates
the resource base, generating negative externalities, which neutralise or overweight the productivity
gains.

A composite index, a weighted average of the four measures, is computed as a summary measure for
setting priorities among alternative research options. The simulations discussed in this paper are
derived using this index and linkages among the underlying variables.

Figure 3.2: Linkages among four priority setting criteria
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3. Structured Database and Research Portfolio

Systematic calculation of measures of the four criteria identified requires a structured database. The
database developed from the medium-term planning process of the ICRISAT contains comprehensive
information for each of the 110 themes (For details of prioritised research themes, see chapter 7 in
this volume). The data variables include research objectives, target research domain, estimated yield
losses, expected yield gains, probability of success, adoption rate and ceiling level, research and
adoption lags, expected output, and manpower and capital requirements. This database serves as a
benchmark or reference for research evaluation of future projects relating to the 110 research themes
included in the 1994-1998 portfolio.



The prioritised research portfolio for the MTP 1994-98, representing the situation where efficiency,
equity, sustainability and internationality are given equal weights, is taken as benchmark for this
analysis. Figure 3.3 depicts the composite index-cumulative cost mapping of the 92 research themes
slated for core funding in order of their priorities. The distinct mark assigned to each commodity or unit
clearly shows the commodity/unit level distribution of priorities. The budget cut-offs indicated on the
right hand side of these composite index-cumulative cost mapping explicitly show the number of
themes affected in alternative budget scenarios. The figure clearly indicates that research themes
relating to genetic resources (GRU) and groundnut (GN) are high priority themes, as they do not drop
out in any of funding schemes. Resource management (RMP), chickpea (CP) and sorghum (SG)
research themes lose at most only three themes each in a constrained funding situation; while a
significant number of pigeon pea (PP) and pearl millet (PM) themes are expected to be dropped out in
a constrained funding situation.

Figure 3.3: Cumulative cost vs composite index (based on benchmark for all themes)
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Lack of consistency or bias?

This section examines the apparent lack of consistency in the data used to compute the composite
index across research programmes. The generation of the data was a year-long iterative elicitation
process where every scientist from all programmes of the institute was involved. To minimise the
differences in judgement across programmes, the ICRISAT conducted a peer review of each
programme (cereals, legumes, resource management and genetic resources) estimates; and the
judgements are taken as the best available from the institute during that time.

The estimates of measurable criteria used in computation of the composite index (Table 3.1) were
examined to identify the factors which account for priority ranking of themes. If lack of consistency is
perceived in the elicited values underlying the priority rankings, then clarification of this issue may be
attained by undertaking a comparative analysis of the MTP data provided by researchers across
disciplines and programmes. Scrutiny of the efficiency parameters (area, expected yield improvement,
probability of success, adoption ceiling and research cost) is facilitated by a comparison with their
averages. This comparison aids examination of the comparability of estimates across disciplines and
programmes and consistency with available secondary data.

As seen from Table 3.1, differences (among groups) in the estimates of probability of success,
adoption ceiling and adoption lags are small. Estimates for the probability of success show that, on
average, scientists from five research groups expect about 50 per cent likelihood of achieving
research success. This means that the significant differences of the economic value of success (EVS)
and net benefit-cost ratio (NBCR) among crops/groups are unlikely to be attributable to this variable.
Similarly, comparative levels of the adoption ceiling for all groups are expected in the range of 30 per
cent to 40 per cent. Pearl millet, pigeon pea and chickpea were above the average level of 34 per
cent, while sorghum, groundnut and resource management fell below the average. The narrow range



of the expected ceiling levels of adoption indicates the consistent conservative estimates that
scientists were willing to provide with respect to the extent to which improved research outputs are
expected to be adopted by farmers.

The variables of area, expected yield gains and research cost varied substantially across groups. The
area estimates indicate that resource management, sorghum and groundnut are research themes that
target the largest area, each covering more than 8 million ha globally, followed by pearl millet and
chickpea covering 6-7 million ha each. The area given are based on researchers' target domains and
are approximated based on existing crop area data or estimates of pest or disease (or other
biotic/abiotic constraints) endemic areas. This comparative standing of the crop domains are
confirmed by published data on global crop area (FAO, 1994). Expected yield gains and research
costs are estimated more subjectively, and thus, require clearer justification. The yield gains expected
by scientists indicate that a higher yield gain is expected from resource management than genetic
enhancement research. The comparative standing of expected yield gains among mandate crops (i.e.
higher for pearl millet and pigeon pea than groundnut, sorghum and chickpea), has a bearing on the
claims with respect to genetic enhancement in these crops, and the difficulties of overcoming the
major constraints facing production of some crops.

An examination of relative magnitude of research costs brings out that: (a) in spite of average to
below average values for CP themes with respect to yield improvement, probability of success and
adoption ceiling, significantly low research cost gave an NBCR that is three times the average NBCR
across the groups; (b) small area coverage of the pigeon pea themes is similarly offset by the
relatively low research cost estimate for this crop; (c) the GN themes fared better than the PM themes
even as pearl millet promised a significantly higher expected yield gains, probability of success and
adoption ceiling levels because the projected cost of GN research was almost half that of the
projected cost of PM research; and (d) low NBCR rates for SG and RMP groups were primarily due to
high projected research cost. Having been estimated subjectively, research cost variable requires a
closer re-examination of estimates and a clearer justification for the extreme values.

An example of the required scrutiny is given for the case of chickpea. The data behind the estimates
of the chickpea themes were re-examined by the legumes programme, and the original judgements
on benefit-cost ratios were scrutinised. Much work has already been done on the themes relating to
chickpea and therefore, probabilities of success were high, and on-going incremental costs were low.
Two factors are identified to account for the above observation. These are: (1) number of scientists
required to achieve the research objectives and hence the cost of research; and (2) market price.
Technical information on research theme and output price differences account for the higher NBCR
valuation for the chickpea themes.

Table 3.1 further illustrates relative position of commaodity groups/research units ranked by the
composite index and the five indices on which it is based (net benefit-cost ratio, poverty, gender,
internationality and sustainability). The composite index explains the following priority ranking by
commodity group/research units: (1) GRU; (2) GN; (3) CP; (4) RMP; (5) SG; (6) PP; and (7) PM. The
relative positions of the commodity/unit groups with respect to the five measurable criteria explicitly
clarify the basis of the priorities set in the MTP research portfolio. For example, the GRU group of
themes stands out with clear advantage in all respects, i.e. NBCR, poverty, gender, internationality
and sustainability. In spite of its low NBCR, groundnut-is ranked second as it gains advantage over
the other five groups with respect to poverty, gender, internationality and sustainability.



Table 3.1: Value of parameters used in the composite index for priority ranking, ICRISAT

MTP 1994-98
Parameter Commodity group Average
GRU | GN | CP |RMP | SG | PP | PM
1. | Efficiency
Area (m ha) ne 80 |62 |123 |115|25 |69 |82
Yield improvement (%) ne 72 |61 |128 6.0 |93 |10.0|8.2
Prob. of success (%) 72 46 54 47 67 50 51 53
Adoption ceiling (%) ne 30 36 30 32 36 42 34
Adoption lag (year) 6 5 6 4 7 5 6 6
Economic value of success (m $) 54.2 | 119 | 122 | 438 | 117 | 116 |58 146
Research cost first year (m $) 0.14 | 0.27 | 0.22 | 0.37 |0.42 | 0.22 | 0.52 | 0.33
Net benefit-cost ratio 594 |99 |496 124 |111|159 81 |17.7
2. | Poverty (humber of poor people, 397 | 188 | 77 86 77 101 | 36 111
million)
3. | Gender (number of female illiterates, | 378 | 205 | 120 | 93 84 149 | 62 129
million)
4. | Internationality 1.0 |0.670.36 051 |0.69|0.15 | 0.46 | 0.53
5. | Sustainability 4.0 34 |27 |32 26 |35 (26 |31
6. | Composite index 436 (219|214 164 | 159153119 1.84

Shifts in priority sequence with changes in the weighting system

The final ICRISAT MTP research portfolio for 1994-1998 was derived by assuming that the four
research priority criteria (NBCR, equity, internationality and sustainability) are equally important. This
section examines the implications of deviations from this assumption on the research priority ranks.
Clearly, the weighting system is a policy decision. Making transparent and explicit to research
decision makers the actual trade-offs involved with respect to various weighing decisions is important.

The implications of the weighing system is examined by checking how the priority sequence shifts
when the weights assigned to the priority setting criteria are changed. The composite indices were
recalculated by assigning zero weight to one criteria at a time and equal weights to rest of the three
criteria. The results indicate that there were no significant! changes in MTP priority ranking when each
of the three criteria, viz. sustainability, internationality and equity is ignored in computing the
composite index. The correlation coefficient between benchmark and revised composite indices was
0.95, 0.96 and 0.92, respectively. However, the priority sequence shifts substantially when zero
weight is assigned to efficiency criteria (correlation coefficient 0.77). This means that the priority
importation of each of the other three criteria is about the same, but the priorities implied by the
efficiency criteria is different from the other three.




4. Conclusions and Implications for Future Priority-Setting Analysis

The ICRISAT developed a structured priority-setting strategy, which aimed at reflecting its multiple
research objectives. The determination of the priority research portfolio was built on an analytical
priority-setting methodology where a composite index is derived from a set of measures established
for economic efficiency or total welfare gain, equity or distribution of the total welfare gain,
sustainability and internationality. The strategy started with the development and extensive use of a
rich data set pertaining to research objectives, estimated yield losses due to production constraints,
expected yield gains achievable via research, probability of success, rates of adoption, adoption
ceiling, research and adoption time lags for each of the 110 themes defined for the ICRISAT's
research portfolio.

Five areas of consideration are important to improve the 1994-98 MTP criteria and measurements.
The first is clarification of economic efficiency as a research objective. Reference to economic
efficiency as a research objective raises the question of market failure and the implication that
research is definitely correcting this market failure. Total welfare gains may present better criteria for
priority setting as agricultural research is primarily an instrument to improve agricultural productivity.
Thus, a measure is required to represent this, rather than representing the implied correction of
market failures in agriculture. Measures of improvement in productivity or total welfare gains in
agriculture, in terms of net present value or internal rate of return are suggested to be readily
calculated using the data available from the 1994-98 MTP round.

The second area suggested for consideration relates to the two measures on which calculation of
welfare gains from research have usually been based. The first measure estimates the expected
change in output due to research and values of this change in terms of the current or expected
commodity price. The second measure estimates research benefits by applying the principle of
economic surplus to obtain the size and distributional consequence of improved technologies derived
from agricultural research. While both approaches utilise the same basic concepts of demand and
supply, a good understanding of the underlying production and consumption environment is called for
in the process of choosing on appropriate measure. Substantial differences may occur between these
measures and under uncertain demand and supply conditions, consideration of stability of estimates
favour the use of the second measure.

The third area that needs further examination is the equity measure, representing distributive effects
of research investments. This measure should reflect the share of the total welfare gains among
various sectors of society, e.g., poor and non-poor; male and female; or urban and rural. The proxy
variables chosen for the ICRISAT research priority-setting exercise are: (a) number of poor people,
and (b) number of female illiterates. An analysis that can provide a convincing case that these proxy
variables are in fact reflecting distributive effects is to take the welfare gain estimates and show that
shares of these are distributed based on these two proxies.

The fourth aspect that may be improved is the measure for the internationality criteria. The Simpson
index of diversity, by the definition used to measure internationality, applies on the share of production
gains due to research accruing to different countries around the world. In this case, the share of total
yield gain realised in a country is directly proportional to the production share of that country relative
to total world production. An improvement of this measure is estimation of actual welfare spillovers
which have been illustrated in the recent literature (Ryan and Davis, 1990). In these recent
developments, research spillovers take into account the applicability of research related technologies
beyond regions where the research was originally targeted. The international public good dimension
of research is captured by taking into account the applicability of research across production
environments and the production proportions of the defined production environments for each of the
countries.

Improvement in the consideration of sustainability as criteria for research priority setting may be
achieved by taking the conceptual scenarios of sustainable productivity effects explicitly in the
measurement of welfare gains, where the ratings serve as a modifier of the computed welfare gain
rather than as a separate independent criteria. An explicit identification of the overestimation or
underestimation of welfare gains depending on whether or not and how these welfare gains are



sustained over time may bring better consistency in the information generated to support research
priority-setting decisions.
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4 Decentralised Agricultural Research
Prioritisation

K. P. C. Rao
National Institute of Agricultural Extension Management,
Hyderabad

1. Background

The Ninth Five Year Plan of Government of India has set a target of 4.5 per cent growth rate
in agricultural sector. The long-term growth rate attained by Indian agriculture in the last five
decades has been varyingly estimated between 2.5 and 3.0 per cent per year. This implies
that the growth rate has to be stepped up by 60 to 80 per cent in the next five years. Although
it is announced frequently that agriculture is receiving a high priority in the Ninth Plan, there
may not be any appreciable increase in resource allocations to agriculture in real terms.
Going by the allocations pattern in the Eighth Plan, there is no guarantee that even the
modest levels of plan allocations will actually be realised in practice. It is well documented
that the public investments, and consequently, the total investments in agriculture are
dwindling in real terms. The net capital formation in agriculture still hovers around only ten per
cent of the total net capital formed in the economy. Even to attain modest growth in the
agricultural sector, all the agricultural resources are already stretched to their limits. While soil
erosion takes place unabatedly, water is becoming scarce all over the country. While we still
suffer from the illusion of a labour-surplus economy, there is already mounting evidence to
suggest that the farmers are unable to attract agricultural labour at wage rates which they can
pay. The gains from the green revolution are tapering off and there are no signs of a second
green revolution ushering in. There are doubts in many quarters about the sustainability of
agricultural growth even at the historical rate of less than three per cent, let alone the
proposed rate of growth of 4.5 per cent per annum. With the prospects of expansion in
cropped area being very dim, the onus of increasing production rests solely with the increase
in productivity. In future, research and development efforts in agriculture are going to assume
a more crucial and central role in agricultural development strategy than it ever had in the
past.

Productivity of agricultural research and need for prioritisation

While the productivity of agricultural research at an aggregate level is quite satisfactory, one
can easily detect the possibilities of making it much more productive at the level of research
institutes and zonal research stations. Policy makers are now demanding a social audit of
research stations as against the current practice of regular in-house evaluation and
guinquennial reviews by external experts. As the resources allocated to agricultural research
are getting scarce and the expectations from research are soaring higher, there is an
imperative need to analyse and prioritise the allocation of research resources among the
competing research programmes and projects. In the past, priority setting in agricultural
research was a centralised activity. The whole process of setting research objectives and
allocating research resources was highly subjective and followed a top-down approach. The
National Agricultural Research Project (NARP) attempted to strengthen Regional Agricultural
Research Stations and charged them with the responsibility of solving the location specific
problems of a particular agro-climatic zone. Some interaction with extension workers and
farmers was structured through the formation of Zonal Research and Extension Advisory
Committee (ZREAC), joint diagnostic filed visits and training of subject matter specialists of
the agricultural departments. The spirit of NARP was absorbed and implemented with varying
degrees of commitment and compliance in different states. The experiments taken up at the
Regional Research Stations and sub-stations have undergone some change and they were
targeted to provide answers to the queries raised by farmers and extension workers. But
many of them are more in the nature of simple trials rather than as integrated research
projects. If the National Agricultural Technology Project (NATP) wishes to consolidate the



gains made in NARP phase and further strengthen the location-specific research, the top-
down approach followed hitherto for setting priorities need to be reversed.

2. DARPS Methodology

In 1994, a core team (The team consists of Drs K.P.C. Rao, S. Selvarajan, Suresh Pal, C.
Ramasamy and S. Rajeswari.) was entrusted with the responsibility for the NATP to develop
and test a Decentralised Agricultural Research Priority-Setting (DARPS) methodology at eight
regional research stations in Maharashtra, Orissa and Punjab. This methodology is quite
transparent, less data intensive, objective and decentralised. Decentralisation and delegation
of power and accountability are vital to the success of this new approach. Support of top-
management is equally important for implementing this approach. The various steps in
DARPs methodology are mentioned here without elaboration.

1. Sensitisation of policy makers and research managers about the DARPS

methodology.

Selection of a zonal research priority-setting team.

Planning of work schedule.

Analysis of secondary sources of information.

Participatory rural appraisal exercises in each farming situation.

Discussion with officials of line departments and scientists working in that agro-

ecological zone.

Conducting a workshop for identifying the problems faced by farmers.

8. Seeking the help of expert panel members to short-list the problems of farmers which
need solutions through research.

9. Analysing the root causes of major problems and selection of research
hypotheses/approaches to solve them.

10. Discussion on the parameters assumed in the research projects proposed.

11. Calculation of net present values/benefit-cost ratios/internal rates of return for each
individual research project.

12. Incorporating criteria other than efficiency/profit through the use of scoring model.

13. Matching of resource availability with resource requirements.

14. Selection of priority list of research projects and assessment of the need for additional
resources.

15. Institutionalisation of DARPS methodology.
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3. Institutionalisation of Capacity

The team tested the above methodology at four Regional Agricultural Research Stations in
Maharashtra and two each in Orissa and Punjab. It was only to demonstrate the utility of a
methodology which is objective, transparent and participatory to develop a medium term
research agenda for that agro-ecological zone. Ideally, the priority-setting exercises should be
carried-out at each of the Regional Agricultural Research Stations. The zonal research
priority-setting team may consist of a social scientist, an agro-biological scientist and another
scientist, whose discipline is of critical importance in that agro-ecological zone. There should
be one member common to the zonal research priority-setting teams in all the zones and
(s)he should preferably be from the headquarters of the agricultural university. This common
member is needed to ensure uniformity in application of the procedure of DARPS
methodology. (S)he is also needed to avoid too much of duplication in the research work
carried out at different agro-climatic zones. Once the results of different zones are available, a
lot of rationalisation is required particularly with respect to allocation of additional resources
and shifting some scientists to the places where they are needed the most. In view of the
important

functions to be performed by the common member, (s)he may be designated as the Research
Policy Analyst of the agricultural university and placed at the level of an additional director of
research working very closely with the Director of Research/Vice-Chancellor. (S)he may be
drawn from the social sciences stream, preferably from agricultural economics. An agricultural
economist can appreciate and implement DARPS procedure better than others as it involves



application of economic principles and concepts. Under the NARP, a monitoring and
evaluation cell is located in each agricultural university. It was expected that an agricultural
economist will head this unit but there are a few universities where this cell is headed by non-
economist. These cells are performing the monitoring duties, but not so much the evaluation
duties. A proper evaluation can yield vital information with the help of which research
managers can decide on priorities and allocation of resources. In fact, prioritisation,
monitoring and evaluation should be the duties of the same cell. The existing monitoring and
evaluation cells may be converted as the offices of the research policy analysts. In order to
emphasise the critical role of these offices, the status of the head of these cells may be
enhanced to that of an additional director of research. They should be strengthened with
adequate staff, funds and latest information processing facilities. These cells can aid the
directors of research and vice-chancellors in taking judicious decisions about priorities and
closure of projects. It is a common knowledge that projects are continued even when they are
not yielding any results or showing any direction.

4. Prioritisation and Empowerment of Scientists

When scientists propose new research projects, they often overestimate expected research
impact. One of the reasons to these tall claims can be the desire to secure control over more
resources. Quite often the research projects proposed by the scientists are based on review
of literature, intellectual curiosity, continuation of past work and their perception of reality.
When these projects are submitted for peer review, the reviewing scientists let them pass
without subjecting them to a critical ex ante evaluation. When these research proposals go to
people higher up in the ladder, their own subjective preferences determine the acceptance or
rejection of the proposals. Many of the research results emanating from these projects do not
translate into viable technologies as they were not relevant to farmers' problems. Many
recommendations of research stations are not adopted by the farmers. At the same time,
several problems faced by the farmers were not even addressed by the scientists through
their research work. The DARPS methodology helps the research workers to follow a bottom-
up approach of research planning and to take up projects that are quite relevant to farmers'
felt needs and resource endowments. A scientist is facilitated to think about the possible
impact the research project may have and the likely parameters of the adoption behaviour of
the farmers. The optimism and exaggerated claims get moderated in the deliberations of the
expert panel, which would have a group of peers. The scientists would learn to reflect on the
resources needed and the benefits that can accrue from the research projects they take up.
They get an opportunity to compare their research projects with those of others using the
common touchstones of costs and benefits and this would lead to the generation of a shared
research agenda in a participatory mode. This formal method of setting priorities and
selecting the bunch of research projects which would have the highest impact in an ex ante
sense, can certainly improve the research productivity. This methodology also helps
assessing the additional requirement of funds, manpower, equipment and training needs to
facilitate the successful completion of research projects. It creates an obligation on the part of
research managers to provide the resources needed and leave the execution to the project
leaders, except for the periodic monitoring provided for in the research projects. It tries to
delegate the power and authority needed to execute the research project to project leaders,
and at the same time fixes the responsibility on them for the completion of the project. This
kind of decentralisation in decision making, empowering of scientists through delegation and
building a pressure of accountability on them would help taking science forward to the farmers
in the form of well-researched and well-tested technologies.

5. Performance Appraisal of Scientists

One should not expect that the research projects will be executed exactly in the same fashion
as they are planned. Nor is it reasonable to expect that every project would be successful in
generating the expected research outputs. But one can assess the reasons and justification
behind the departure from planned courses of action and divergence between the expected
and the realised research outputs. Therefore, the process of research should receive as much
emphasis as the products of research. For this, an objective research monitoring and
evaluation mechanism should be in place. The monitoring and evaluation of research projects



may be taken up by the zonal research priority setting team at the level of Regional
Agricultural Research Station under the guidance of the Associate Director of Research. At
the university level, these functions may be coordinated by the research policy analyst under
the overall leadership of the Director of Research and the Vice-Chancellor. Monitoring
exercises may be carried out once in six months. Evaluation of the research projects may be
carried out two years after their start, which is the appropriate stage to decide whether to
continue the projects or not. A third alternative may be to redesign the projects in the light of
the results obtained and re-assessment of the priorities. Priority-setting exercises may be
repeated once in five years. Monitoring and evaluation linked to performance appraisal of
scientists may be carried-out continuously to sharpen the research focus on problems
confronting the farmers. These suggestions are intended to make the research process
dynamic and responsive to emerging needs. The decentralisation of priority-setting process,
effective monitoring and linking appraisal of scientists with their research work are expected
to build accountability into the system and to make research more productive.

6. Limitations of DARPS Methodology

The DARPS methodology combines scoring model with economic surplus approach to arrive
at a priority list of research projects. Economic surplus approach facilitates ranking of different
research projects under consideration based on the efficiency criterion. Scoring technique
incorporates non-efficiency criteria such as the likely impacts of research projects on
sustainability, equity, employment, exports, etc. A weighting scheme selected by the expert
panel can be used to combine multiple criteria to arrive at an overall ranking of the research
projects. Economic surplus approach is quite helpful in dealing with research projects having
a commodity focus. Although the assumptions made about probability of success, research
impact and adoption behaviour are often exaggerated and questionable, they can still provide
an approximate idea of the benefits that are expected to accrue from the technologies
resulting from the research projects. In the absence of reliable estimates of supply and
demand elasticities, it is not often possible to apportion the benefits between producers and
consumers. Despite all these deficiencies, commodity-focused research projects can be
evaluated using economic surplus approach. Research projects aimed at techniques and
practices that would improve the management of resources are even less amenable to cost-
benefit analysis. It is even more difficult to convert the research results from social science
research projects into benefits. Even when these projects identify clear policy implications and
recommendations, their value is contingent upon the acceptance and implementation of the
recommendations by the policy makers. Same is the case with the projects aimed at the
preservation of germplasm or biodiversity. While resource management, germplasm
conservation and social sciences research are all important components of commodity
research, it is difficult to put values on the benefits they can yield. One of the ways out is to
treat them as predetermined activities and allocate a certain proportion of research resources
to them, say 20 or 25 per cent. Only the remaining resources may be allocated to commodity-
oriented research using economic surplus approach. The other limitation of the DARPS
methodology is that it is not entirely objective. While it seeks to replace the present practice of
totally subjective and centralised priority setting, it itself is not bereft of subjectivity. At different
stages of the procedure, there is a scope of subjectivity creeping in, although it is sought to
minimise by involving a number of persons. Because of its decentralised and participatory
nature, it is likely to gain the support of the scientific community.
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Priority Setting, Monitoring and Evaluation: The
PCARRD Experience
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1. Introduction

Priority setting, monitoring and evaluation (PME) are indispensable activities in the
management of agricultural research system. These activities to a greater extent impact on
research productivity, efficiency and effectiveness. The need for PME is increasingly felt
because of scarcity of research and development (R&D) resources, and the growing
consciousness of taxpayers over government spending. Because of these twin concerns,
R&D system owes it to the public to continually search and develop better and innovative
ways to strengthen PME activities.

The creation of the Philippine Council for Agriculture, Forestry and Natural Resources
Research and Development, PCARRD in brief, (formerly Philippine Council for Agricultural
Research) in 1972 was, to a large extent, inspired by the Indian model. This paper provides
insights on how PCARRD created and strengthened its capacity in PME, rather than offering
prescriptions for Indian Council of Agricultural Research (ICAR) or any other system. This will
be done by enumerating the steps it has taken in terms of policies, strategies and activities
related to PME.

As an overview, the Philippine economy and agriculture will be described as well as the
Philippine National Agricultural Research System (NARS) to situate the paper in the context
of this workshop.

The Philippines

The Philippines is an archipelago of 7,100 islands on the western rim of the Pacific and
stretches about 1,851 km north to south between Taiwan and Borneo. The Population of the
Philippines in 1994 was about 67.04 million with 45 percent residing in urban areas and 55
percent in rural areas. Population density was 223 person/sq. km. and population growth rate
was 2.35 percent per year between 1980 and 1990 (Philippine Statistical Yearbook, 1994).

Agriculture is a major contributor to the Philippine economy. It accounted for 30 per cent of
the gross domestic product in 1986, and 21 per cent in 1990. The agricultural sector supports
nearly one-half of the population and is the main source of income and employment to the
country's economically active population of 24 million people. In terms of area about 26 per
cent (or 7.8 million ha) of the total land area of 30 million ha is under cultivation.

The Philippine agricultural sector (comprising crops, livestock and poultry, fishery and
forestry) performed remarkably well during 1965-80. It posted high agricultural growth rate of
4.6 per cent, which slowed down to 1 per cent during 1980-90. Currently the Philippine
agricultural sector is snowing signs of robust growth and dynamism. This productivity growth
in Philippine agriculture is largely induced by research-generated technological advances
(Dar, 1996).



2. The Philippine NARS

Two basic structures comprise the Philippine agriculture and resources system, a planning
and coordinating body which is the PCARRD and a network of research centres and stations,
the National Agriculture and Resources Research and Development Network (NARRDN).

The PCARRD is a planning and coordinating council for agricultural and forestry sector under
the Department of Science and Technology (DOST). The DOST provides the direction,
leadership, and coordination of scientific and technological activities in the country.

The PCARRD is mandated to (i) formulate strategies, policies, plans and programmes for
science and technology development in agriculture, forestry and natural resources, (ii)
programme and allocate government and external funds for R&D, (iii) monitor R&D projects,
and (iv) generate external funds.

Organisational structure of PCARRD

The PCARRD has four main organisational components: the Governing Council, the
Technical Advisory Committee, the Technology Transfer Advisory Committee, and the
Secretariat. With this organisational setup, PCARRD involves a whole range of research,
education, development, and policy making entities concerned with the national and regional
development. Moreover, it brings together the expertise of policy makers, scientists,
educationists, extension workers and entrepreneurs/ producers both from the government
and private sector to find solutions to the problem of farmers and other end-users of
technology.

The national a