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QUANTITATIVE TECHNIQUES FOR
RESEARCH PRIORITIZATION IN
AGRICULTURE
B. Ganesh Kumar 1 and N. Sivaramane2
What is prioritization?
Prioritization is simply the process of assigning priorities to things or
tasks. Research prioritization is one of the key nodal points in the research
policy planning cycle. Research prioritization deals with assigning ranks to
research projects based on their importance to the science, organization,
stakeholders, or the society at large so that the scare resources of the
organization can be optimally employed. In simple terms, it is nothing but
choosing the best among the many research proposals/projects.
Basis for prioritization in agricultural research
Agricultural research is an economic activity that involves the allocation
of scare resources to generate knowledge in order to increase agricultural
productivity as well as to meet other societal goals. In order for
agricultural research to be able to compete with other demands with the
available limited funds, the projects need to be prioritized on the basis of
potential benefits in terms of higher productivity, better quality, improved
efficiency and enhanced sustainability. Prioritization should take into
consideration of both short-term and long-term objectives of the
organization.
Owing to the ever increasing cost of resources in conducting research, the
changing dynamics of research needs by the society, effect of population
increase and the evolving body of science, prioritization of research must
be responsive and dynamic and should be periodically reviewed and
updated.
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Prioritization of Research Projects in ICAR System
Priority Setting, Monitoring and Evaluation (PME) Cells in ICAR
institutes are supposed to do this prioritization activity to help the research
management while approving the research projects in Institute Research
Council (IRC). This has to take into consideration the vision, mission and
mandates of the institute. At present, majority of the PME cells do not use
formal tools in systematically prioritizing the research projects. This is, by
and large, left to the wisdom of individual researchers with the
concurrence of Heads of Institutions or Research Stations. The current
practice assumes that the scientists and the Directors are familiar with the
mandates of the respective institutes.
It has been decided by the Council to implement the formal PME
mechanism letter and spirit in ICAR institutes, which starts with
prioritization of research projects before approving them. It was agreed
that Scoring or Weighted Criteria method would be followed. The
following 10 criteria would be employed to score them in various
continuum levels for each criteria by the research council members or
experts or both:
(i)
(ii)

Relevance of research questions
Addressing priority of the Institute/Regional and/or
National priority
(iii) New innovativeness and change expected in the study
(iv)
Appropriateness of design/techniques for the questions to
be answered
(v)
Elements of bias addressed in the study
(vi)
Adequacy of scientist(s) time allocation
(vii) Extent of system review and meta-analysis
(viii) Effective control to experiments
(ix)
Ex-ante Economic evaluation and cost efficiency
analysis/Socio-economic evaluation
(x)
How appropriately the expected output answers the
questions being addressed in the specific subject
matter/area (Basic/Applied/Translational/Others)
Expectations from Research Priority Setting System


To bring more objectivity in scope of the project
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To align the objectives of research projects to the institutional
priorities
To integrate the projects in such a way that the institutional
outcome is clearly visible and measurable
To rationalize the allocation of human and financial resources to
increase the overall system efficiency
To reduce the biasness in project proposals
To promote innovation in research
To have proper decision making mechanism

Level of Research Prioritization
The resources available for research are always limited. If all the desirable
research activities were undertaken for all programme commodities in all
agro-ecological zones, resources would be so thinly spread as to render
research unproductive. To avoid this, difficult choices must be made. The
first task is to determine what commodities take priority, and then to
decide on the zones and projects on which to concentrate.
Priority setting arises at three different levels of research planning:





Macro-economic level, among research programs. For example, should
more resources be allocated to cereals, animal production, or natural
resource management, etc.?
Programme level, among
- Commodities (if the program covers several)
- Agro-ecological zones (or production systems)
- Projects
Project level, between different experiments and studies

Methods of Research Prioritization
1.

Congruence Method

This method is applied for prioritization of commodities or production
environments situations where time and data are binding constraints. There
are several variations of congruence method. In the simplest form of this
method, research funds are to be allocated to commodities in the same
proportion as their existing contribution to Gross Domestic Products
(GDP) from the agricultural sector. This method ensures that certain
minimum allocation of research resources for each agricultural
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commodity. It implicitly assumes that opportunities for research are equal
across commodities, and that the value of new knowledge generated by
research is proportional to the value of output. It also assumes constancy
of relative shares of different commodities as it is based on present values.
These restrictive assumptions imply that results of this exercise provide
only starting point in rationalization of research resource allocation.
However, this disadvantage that it is not useful for non-commodity
research and that it favours the already well-established commodities and
ignores the new ones.
2.

Domestic Resource Cost Ratio Method

This method ranks the commodity programmes on the basis of
comparative advantage of domestic production.
A
DRCR = ------B–C
Where A is the unit cost of producing a commodity domestic
B is the unit cost of importing a commodity from other countries
C is the cost of imported inputs in domestic production (per unit of output)
When this ratio is less than one, relatively a high priority must be accorded
to that commodity. If the ratio is more than one, there is a case of low
priority as it will be cheaper to import it from outside rather than produce
locally.
3.

Check-list method

This method basically consists of a set of criteria requiring answers to set
priorities for research programmes or projects. Depending on the degree of
satisfaction of the set criteria, the programmes and projects are ranked.
The research planner uses here a set of criteria, such as relevance,
technical feasibility, research cost and adoption, contribution to long-term
capability, potential for increasing on-farm benefits, probability of
success, potential for foreign exchange earnings or savings, and seeks
answers to associated questions in deciding on priorities. Most of the
questions revolve around three areas viz. Impact of research, Cost and
Feasibility. The usefulness of this method is closely related to how well
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the questions are developed and how relevant they are to the matters under
consideration.
Because of its simplicity and non-mathematical approach, it is most liked
by the biological scientists. It is useful at all levels of planning – national
as well as institute levels. It is appropriate for commodity or individual
lines of research. But its limitation is that it does not indicate the relative
significance of one criteria against the other. The other disadvantage is that
the expression of answers is cumbersome and does not facilitate
comparison.
4.

Scoring or Weighted Criteria Technique

This method represents a more sophisticated version of the checklist
technique. The procedure essentially consists of developing a list of
several criteria for setting research priorities, and then collecting
information on these criteria for a set of commodities or research areas.
Part of the information is collected from published sources and rest of it is
usually obtained through interaction with the people concerned. Relative
weights are attached to the criteria to arrive at the set of priorities. In the
simplest form of the scoring technique, weights are determined
subjectively. A somewhat more complicated method derives weights from
the sensitivity test conducted on social benefit / cost analysis for a number
of research programmes. The scoring matrix is nothing but a checklist with
the answers to questions assigned numerical values and weights. Criteria
weights are multiplied by the values which a particular research
programme merits under each criterion to produce a final score. According
to their scores, the programmes can then be ranked in order of priority.
The scoring technique has been tried more often than any other formal
method for ranking research priorities in agriculture. As compared to
checklist method, the scoring technique not only forces the research
planners to consider all the significant factors which may have a bearing
upon research prioritization, but also couples them to try to assess their
relative importance. When the final scores do not accord with common
sense, the decision makers may wish to adjust the values, and sometimes
even the weights. Though the individual decision maker can adjust the
scores, it should preferably be done by the group interaction. In either
case, the process of adjustment should not be carried too far. Results
should not be manipulated until they merely reflect existing prejudices.
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It is simple to use. It forces researchers to be explicit. It is useful at all
levels of planning – national as well as institute levels. It is applicable for
commodity and other types of research. It is very difficult to rank research
programmes dealing with aspects of natural resource base along with those
on commodities. While it is possible to express directly the benefits from a
commodity research programme, those from research on a factor such as
soil can only be derived from assumptions regarding increased
productivity over a range of commodities. This technique is straight
forward and can be applied without any special training. It can incorporate
both qualitative and quantitative information and can be applied to a long
list of commodities or research areas in a relatively short period of time.
Although the procedure is relatively easy for the decision makers to
understand, it does require their time in obtaining the explicit weights for
the criteria. Since these weights are inevitably subjective, their elicitation
must be carefully structured. The experience and knowledge required for
assigning weights are particularly demanding. It should be kept in mind
that there is always a risk that weights and scores determined by personal
judgements that may result in misleading conclusions. The technique also
requires researcher’s time to collect information on qualitative criteria.
Major shortcomings of the scoring technique are the case of incorporating
illogical and / or overlapping criteria and improperly weighting them. The
lack of discounting of future benefits and costs, inaccurate accounting of
research spill overs and the ignoring of the effects of domestic and trade
policies are the other disadvantages.
In this method, it is required to follow the following steps:
Identify meaningful objectives: Several quantifiable objectives including
economic efficiency, distribution and security objectives are defined in
consultation with the clients, policymakers and agricultural research
boards.
Identify programme alternatives: The alternatives in commodity and noncommodity research programmes are to be listed. These alternatives
should not be overlapping and their contribution to the research objectives
should be measurable.
List criteria: Criteria replace objectives as performance measures to be
used to assess programme alternatives. The economic theory provides the
guidelines for how to combine these criteria into a useful measure of
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contribution of research to stated objectives. As per economic theory,
value of production, probability of research success and expected adoption
rates are the best criteria to measure contribution of research to the
objective of efficiency. The criteria like value of production per hectare,
number of hectares, yield gap etc. will lead to the problem of overlapping.
Score programmes according to criteria: One must distinguish weights
from measures. The weights on objectives reflect the value of judgement
about trade off among objectives while measures assess the research
programmes contribution to each objective. The opinion of scientists –
extension workers and others are needed to specify values for technical
criteria.
Rank programmes according to scores: Each programme alternative can
be scored according to each criterion and then ranked from highest to
lowest. This provides a separate ranking of all programmes according to
each criterion.
Calculate overall scores for programme alternatives: To produce a
summary, overall ranking, each programme alternative can be scored
overall by adding a cross criteria. The scores on individual criteria might
be weighted for aggregate or simply summed.
While applying the scoring method for research priority setting, following
points are required to be bore in mind.





Measuring research benefits should be a close approximation of
economic surplus measures. For this, efficiency index or net
efficiency indexes are the close proxy of economic surplus
measures.
There should be economic way of thinking to develop criteria for
stated objectives.
The research should be recognized one among many instruments of
social policy. In the presence of other policy instrument for
meeting social objectives, research portfolio should not be trade off
for efficiency. Research is a high cost way to attain non-efficiency
objectives.

Criteria of Score or Weights

7

105th FOCARS

Economic growth:




These objectives are geared to increasing output and improving its
quality, while lowering the costs of production.
Research on certain commodities and in certain agro-ecological
zones or production systems is likely to have a relatively high
impact on economic growth.
Impact depends on the seriousness of the constraint the project
seeks to overcome (or on the significance of the opportunity it
seeks to exploit).

Equality:


Objectives in this category aim to improve the standard of living of
target social groups, such as poor producers and consumers,
women, or the landless.



Equity considerations are mainly taken into account when the
research program is defined at macro-econonomic level.
Research on a given commodity usually benefits some groups
more than others, notably those who produce or consume it.
Similarly, research in a specific zone will benefit producers in that
zone. However, such considerations may also apply at project
level.
Technologies consume the production factors – land, water, labour,
and capital – in different proportions. The farmer’s ability to adopt
a given technology will therefore depend on his or her resource
endowment.
If, as often occurs, research is geared to the needs of resource-poor
farmers, this implies developing technologies that do not have high
initial investment costs and that do not require large areas to
capture economies of scale.







Security:



Another important equity concern is security especially the food
and economic security.
This implies developing low-risk technologies that, for example,
reduce annual variations in crop yields.
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Sustainability:







5.

Grouped under this heading are objectives that seek to conserve
natural resources, protect the environment, and sustain agricultural
production over the long term.
These objectives may be treated either as a separate group or as
elements of one of the above categories.
Environmental degradation has a negative impact on future
production and hence on economic growth objectives in the
medium and long term. In addition, by affecting the quality of life
of future generations, environmental degradation becomes an
equity issue between generations.
Lastly, when the production environment is irreversibly damaged,
environmental degradation becomes a security issue.
These objectives are considered more at the project level than at
the macro-economic or program levels.

Cost Benefit Analysis

Faced with a choice between two projects but insufficient resources to
implement both, the group must select the project that most contributes to
sustainable productivity increases. The approach involves calculating a
simple benefit-cost (B / C) ratio. Since the B / C ratio is a widely known
concept, the following discussion focuses on the way in which costs and
benefits are brought into the analysis.
The expected benefit of a project is a qualitative and quantitative increase
in the production by applying new technologies developed by the project.
To achieve these technologies, it was necessary to invest in research. This
investment is the cost of the project. The B / C ratio is therefore the
expected benefit in relationship to the expenditure. Estimating cost of the
project is not as complex as the benefits. Still complexity adds to the
process of cost estimation when social cost of project is the consideration.
One way to estimate social cost of the research expenditure is to multiply
it with a constant factor.
Estimation of expected benefits of technology developed by project
involves number of steps. Sometime, there is only knowledge of total
expected benefits generated by number of technologies and it becomes
difficult to assign benefits to an individual technology or the project. In
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such a situation, yield gap analysis and potential increase in net production
value, are the approaches to estimate the benefits.
There exist two situations to measure benefits of the technology.



Estimate benefits using Gross efficiency Index when benefits of
technology developed by project are separable in the field.
Estimate benefits using Potential Increase in Net Production Value
when different projects are formulated to remove a yield gap and
benefits of technologies are not clearly separable in the field.

Potential Benefits from a technology:



At production level
At processing level

At the production level, the benefits may arise from:



Improved productivity of production factors
Spread of crops to new areas where agro-ecological conditions
prevent them from being grown (with the current production
techniques).
Reduced harvesting losses and post-harvest losses
Improved product quality




At the processing level, increase may arise from:



Increase in the value added to products through improved
processing (quality or quantity) or the manufacture of new
products.
The potential depends greatly on the agro-ecological zone or
production system and its attendant agro-climatic and
socioeconomic circumstances.

The following measures can be estimated and used in this approach for
prioritizing the projects:
Gross Efficiency Index
Benefit Cost Ratio
Net Present Worth
Internal Rate of Return
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6.

Analytic Hierarchy Process (AHP)

The AHP is a multi objective, multi criteria decision making approach
which employ a pair wise comparison procedure to arrive at a scale of
preferences among a set of alternatives, it is necessary to break down a
complex unstructured problem into the component parts into a hierarchic
order. It is a process involving discussions, learning and checking and
also a powerful tool to support good decision making. Unique feature is
possibility to calculate a measure of inconsistency for each set of
judgements. The property enables to identify errors and to revise
adjustment.
The goal, criteria, sub criteria and options (projects) identified, judgements
are made to compare the all criteria in pairs with respect to goal and
options (projects) with respect to each of the criteria at the next higher
level. Relative comparisons are based on hard data as well as on the
intuition, experience and expertise of decision-makers. AHP explicitly
allows for subjective judgments, recognizing their legitimate role in ex
ante analysis. Once the verbal judgments are made they are translated into
numbers by means of a fundamental scale presented below:
Fundamental scale for AHP
Numerical scale
1
3
5
7
9
2,4,6,8
Reciprocal scale i.e. 1/3,
1/5, 1/8 etc
7.

Verbal terms
Equally important
Moderately more important
Strongly more important
Very strongly more important
Extremely more important
Intermediate values to reflect compromise
Reciprocates the compared element in pair

Economic Surplus

The concept of economic surplus derives ex-ante measures of the relative
economic benefits of alternative commodities and regional research
portfolios and distribution of benefits, producers, importers and exporters.
This model provides a relatively simple, flexible approach to specifying
the value of research, by comparing the situations with and without it. It
computes gains in production efficiency through reduction per unit. It is
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useful to estimate the benefits or economic surplus, as well as its
distribution among producers and consumers. The improved research
techniques either increase in yields or reduce costs. As a new technique is
introduced, it starts showing its impact after adoption lag, which may
differ across commodity sector or regions. The adoption level reaches to
its maximum and then starts declining. After a certain time span the
technology becomes obsolete and new technological innovations are
required to attain further increase in yields. Economic surplus uses this
information on research-extension-adoption continuum to generate series
of costs and benefits.
This method can be difficult to apply on a large number of commodities or
research areas because types of data necessary for the analysis often do not
exist for all commodities. It is also not well suited to rank non-commodity
research areas.
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