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PREFACE

This paper was prepared to introduce agricultural research managers Lo
the basic concepts and approaches of monitoring and evaluation (M/E). It
pravides the framework for the development of a series of materials at
[SNAR on the comprehensive topic of monitoring and evaluation. These
subsequent papers will attempt to provide research managers with
techniques of M/E for planning purposes (ex ante), ongoing project and
program evaluation, tinal project evaluation, and impact evaluation.

This paper introduces the general topic of monitoring and evaluation,
including a brief definition of terms, and the functional roles of
different types of evaluation in research systems. The importance of
expert or peer review is discussed as the most fundamental method of
research evaluation at all stages of planning and implementation. The
paper underlines the importance of integrating monitoring and evaluation
into routine management practices, so that they are viewed by both those
conducting evaluations and those being evaluated as tools for improving
research.  In addition (o the main text there is an annex which more
thoroughly discusses the evaluation of ongoing research, largely through
annual reviews and comprehensive program reviews,

This paper discusses the distinct yet interrelated aspects of evaluating
research performance, quality, and relevance. It does not attempt to
cover the monitoring and evaluation procedures associated with personnel
appraisal and {ivancial and administrative management. These topics are
considered in other ISNAR papers ou human resource management and in
general management literature,

[t is necessary here to define the terms "program'" and 'project', since
they have different meanings in different research organizations.
Programs are coordinated research activities whose combined scientific
output addresses national research objectives. Programs are long-term
and somewhat continuous, and are composed, in some cases, of
sub-programs, and of projects. Projects address specific research
problems, and have explicitly defined timeframes, resources, and
targets.  Fach project in turn comprises a number of specific operations

or experiments.

Finally, I would like to acknowledge the contribution of ISNAR staff and
others to this paper. Josette Murphy, formerly of ISNAR, made
substantial progress on the topic, reflected in the draft publication
Monitoring and Evaluation_in Agricultural Research: Concepts,
Urganization, and Methods, and [SNAR Workiag Paper #2, Using Evaluations
for Planning and Management: An Introduction. Matthew Dagg and Peter
Goldsworthy have worked on integrating evaluation with planning, and have
begun attacking the problem of identifying appropriate indicators at
different levels of technical programs. Each has served as the ISNAR
working yroup chairperson tor monitoring and evaluation. Other ISNAR
staflf have ofrered valuable support, particularly Chazi Hariri, Genevieve
Michel, Dennis %Wood, Paul Marcotte, and Rudolf Contant. In addition, I
would like to otfter deep gratitude to S.A. Adetunji, A.M. Macha, D.R.B.
Manda, S.N. Maturi, J. Nya Ngatchou, B. Patel, E. Whingwiri, and Yohannes
Kebede, who scerved as expert consultants on this topic.




INTRODUCTION
Information is the most valuable input for decision making. In national
agricultural research systems information is needed at all levels of
planning and implementation: by policymakers, national planners, and
agricultural research leaders. Processes of monitoring and evaluation
(M/E) are the primary means of collecting and analyzing irformation, and
are thus intringic to good research management. Cver the past decade,
research managers have become increasingly aware of the importance of
tustalling M/E procedures into their organizations, but the
successfulness of these efforts has been mixed.

There are several reasons to integrate M/E into national agricultural
research systens,  One major reason is that since the economic recession
of the 1970s resecarch tunds have been limited, and governments have
required more justitication tor and controls over funds. [In addition to
the recession-induced constraints, the expanding fields of science and
the growth ot research institutes have created a greater demand for the
existing reseources. In order to remain productive in the increasingly
more speciaiized areas of science, intellectual leadership is needed in
cach ftield, and funding must be available for the most promising and
important research areas. [t therefore becomes necessary to evaluate
exploitable arcas of science, the research most likely to provide new
technologies to fuzl national development, and to identify areas of
investment. In addition, evaluvation can improve ongoing research,
through improved technical decision imaking and management.

Monitoring is essential for evaluation (Figure '), end evaluation is used
g

to assess:

- the potential impact of research in priority-setting and planning
exercises;

-~ the performance and quality of research in progress;

~ the successful completion and relevance of research projects;

- the ultimate impact of research results on the achievement of
development objectives.

Monitoring includes the periodic recording, analysis, reporting, and
storage of data on key research indicators. Monitoring primarily
provides information on project performance, on whether an activity is
proceeding according to plan. However, if ex post project evaluations or
impact evaluations are to be held, it will also provide information on
sociovconomic indicators for these purposes. For ongoing research,
managers primarily monitor resources, such as the use of funds and
personnel, and processes, such as the occurrence of annual review
meetings or periodic seminars. This permits management tc compare the
progress of work against planned objectives, detect deviations, identify
bottlenccks, and take corrective action while research is in progress.

The best key indirators of project performance are objective,
quantifiable, and unambiguous. They can be verified if necessary. A
good monitoring system is not more time consuming than the benefits
justify, rollects no superfluous data, is timely in data analysis,
interpretation, and feedback, and is useful to researchers.



Figure 1: Relationship of Monitoring to Evaluation
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Evaluation is based on both qualitative and quantitative information,
gathered through monitoring and from other sources. Whereas monitoring
tracks research performance, whether progress is according to plan,
evaluation analyzes issues of quality and relevance, and may even analyze
the appropriateness ol the plan itselt. Evaluations result in a set of
recommendations, which may address issues of planning, such as a shift in
program objectives or content, or implementation, such as the need for
more laboratory capacity.



Monitoring and evaluation are not new concepts. Yet research institutes
have had little success in integrating effective M/E into their
organizations. Why? Many professionals find it difficult to apply
stricter management and control measures on what is essentially a
creative process,  They have come to accept that research has
characteristics which distinquish it from most non-research activitices,
where M/E is more easily applied. Research ig also intrinsically
uncertain in its timing and its products, since progress depends on
previous experimental results and bhreakthroughs made elsewhere.

The failure to conduct effective M/E can also be attributed to the
attitudes of the researchers themselves. Monitoring and evaluation is
regarded by many researchers as a burden inflicted upon them by
bureaucrats, a process that leads from "analysis to paralysis". This
attitude has been nurtured by the limited ase of evaluatien for
inspection, auditing, or control purposes. In order for M/E to be used
in a more positive manuer, management and staff must have a common
understanding ot the importance of the processes involved, and of the
contribution M/E can make to achieving the objectives of the research
system.  This requires that management fully support the integration of
M/E into day-to-day operations.

Part of the problem also lies in the imprecise nature of the terms
"monitoring” and "evaluztion". The depth of analysis associated with
vach, their interdependence, and the use of the term evaluation to
desceribe entirely different management processes have confused many
managers.  Any assessment, appraisal, analysis, or review is in the
broader sense evaluative., However, in defining evaluation as a
management tool, we have assumed that certain basic criveria exist:

1. There must be clearly defined targets and key indicators, and they
must be determined in advance. This ideally occurs during ex ante
evaluation, where baseline data and assumptions about project
progress are explicitly laid out, and from which systematic
monitoring procedures are set up. The data monitored often take the
form of a time series of well-chosen observations.,

2 The priccipal purpose for carrying out an evaluation needs to be
clearly stated. It should be kept in mind that researcnh does not
function in isolation, and theretore evaluators must consider the
political, institutional, social, and ecconomic context in which
research is conducted. Evaluation occurs at different management
levels for different purposes, and can be concerned with such diverse
factors as the use of institute resources, the sci2ntific quality of
cesearch, the apprepriateness of the technology, or national returns

on investment in different sectors.

3. The scope ot the evaluation must be clearly understood. When
evaluating the impact of resecarch, a differentiation must be made
between rescarch results and the contribution they make toward
greater development objectives., Since this contribution is
inf luenced by national iotrastructure, economic parameters, extension
possibilities, cte., successes or failures in agricultural
development cannot be ascribed solely to technology generated from
research, Research creates only the potential for development;

whether or not this is realized depends on many other factors.




TYPES OF RESFARCH PROGRAM EVALUATION
Information from evaluations is used in different stages of research
management (Table 1), by all levels of the management hierarchy. It is
used in the management of technic | programs, personnel, and financial
resources. All research managers have participated in some monitoring
and evaluation exercises, such as personnel appraisal, program planning,
or end-of-project review of donor-tunded activities. But most research
institutes do not use M/E to maximun advantage. This section discusses
the types of evaluations that are usetul to managing the research program
itself.

Part of the contusion surrounding the discipline of evaluation is an
inconsistency in the terminology used. This becomes even less clear in
the area of research evaluation, where little previous work has been
done.  [n order to discuss the concepts, issues, and methods of the
difterent types ot evaluatiou, it is necessary to define a working
vocabulary. Since there is no consensus on the terminology, I[SNAR has
accepted the tollowing broad definitions.

Research evaluation:  performance, quality, and relevance

The evaluation ot technical research programs involves three important
aspects.  The performance of the research program compares achieved with
expected outputs. It is primarily concerned with the use of resources,
and the timeliness of the activity, and is determined mostly through
monitoring and ongoing evaluation. Results from performance M/E are used
to improve management procedures and increase productivity.

Assessing the success or tailure of research, however, goes far beyond

determining whether resources were used according to plan. Quality in
research «xecution - the adherence to accepted standards of scientific
work and precision - is essential. Evaluating quality in research poses

serivus problems tor research organizations that lack experienced
scientitic expertise to cover all the disciplines and areas being
regearched.  The quality of research is determined almost exclusively
through some torm of peer or expert review. Due to its importance and
the problems encountered with peer review in many organizations, the
topic will be covered in scme detail in this paper.

Finally, rescarch must be relevant, In most developing countries,
research is "miss‘on-oriented"; chat is, it attempts to snlve constraints
or provide opportunities to national development. Evaluating the
relevance of research involves relating each level of research objectives
(from project to program to institute) to the next higher objectives,
~hich ultimately reflect development objectives. Relevance, too, is
primarily assessed through peer or expert review; in this case expanded
from a more specific disciplinary focus to include experts in social,
economic, und even political sciences., Determining the relevance of
research often involves feedback from on-farm research and data
collection through formal and intormal surveys,

To discuss evaluation, it is necessary to distinguish between types of
evaluation, since practitioners use terms inconsistently. Evaluations
are most often categorized according to when they occur and their


http:consist,.ny

Table 1:
Roles of Monitoring and Evalyation at Different Levels of Management
in Agricyltyral Research Sysiems
Level of Type Methods Frequency Use
management
1. Cabinet Impact Socioeconomic survey 10-15 yrs Guide investment
Ex ante Technical & socio- -5 yrs level to broad
economic analysis sectors
2. Agriculture impact Socioeconomic survey 10-15 yrs Guide balance of
ministries Ex ante Technical and socio- investment in
Ex post economic analysis, 3-5 yrs research/development
and review institutions
3. National Ex ante Technical and 3-5 yrs Determine potential
agricultural Ex post socioeconomic impact of research
rasearch analysis and reviuw initiatives to guide
(council) allocations to
research institutions
Verify original
assumptions/lessons
learned
4. Research Ex ante Technical and 3-5 yrs Dutermine potential
institutions socioeconomic impact of research
analysis initiatives; justify/
allocate resources
to divisions/programs
Monitoring Resource/process periodic Improve efficiency
evaluation of manzgement of
research institution
Ongoing Peer/expert review annual Iriprove rosearch
implementation and
planning
Ex post Technical and socio- 3-5 yrs Lessons learned:
economic review comprehinsiveness
& complumentarity
of programs
5. Research Monitoring Resource/process periodic Improve station
stations evaluation management
6. Programs Ex ante Technical & socio- 3-5 yrs Determine potential
economic analysis impact of ditferent
rescarch approaches,
projects
Monitoring Resource/process periodic Improve program
evaluation management
Ongoing Peer/exper: review 3-5 yrs Guide short-term
program planning
7. Projects Monitoring Resource/process periodic Improve project
evaluation management
Ongoing Peer/expert review annual Guide to modify
projects in progress
Ex-post Technical/socio- 3-5 yrs Guide for future
economic review projects
8. Researcher Monitoring Resource/process periodic Improve activity
evaluation management
Ongoing Peer/expert review annual Guide research

execution
and planning



purposes. The evaluation of research occurs before (ex ante) to assess
the the potential impact of research, during (ongoing) to evaluate the
performance and quality of research projects in progress, immediately
after (ex post) to determine the successful completion and relevance of
research projects, and 10-15 years aftter research results have been
achieved (impact), to assess its ultimate impact on development.

Ex ante evaluation

Ex ante evaluatvion is a research planning process, which includes a
comprehensive analysis of the potential impact of alternative activities
before implementation. The primary method used in ex ante evaluation is
peer or expert review, and the fundamental techniques are the same as
those described in the paper "Priority Setting in Agricultural Research":
primarily checklists, scoring models, and benefit/cost analysis. Many
people associate the term "ex ante evaluation” with economic analyses,
often at the national planning level. However, ex ante evaluation can
occur at all levels, in institutes, programs, and even research projects,
and the term is often used interchangeably with what different people
call priority setting, planning, and program formulation.

Different evaluation criteria are considered at these various levels,
depending upon the analysis being conducted. For instance, at higher
levels, where planning takes into consideration the allocation of
resources to different commodities, economic data would be more important
than at the program level, where scientific and technical criteria become
dominant. Some of these various criteria are potential economic impact,
compatibility with development gcals and research objectives, urgency for
research, resource availability, the appropriateness of research results,
including ease and cost of adoption by farmers, political influences,
regional concerns, and contribution to technical programs and world
knowledge.

The techniques also vary. Tecnniques of cost/benefit analysis, and
econometric techniques using a production function approach are sometimes
used at national or institute levels of decision making. While these
techniques are theoretically applicable, it is often difficult to obtain
the necessary personne: and data to conduct the analyses, and it is hard
to identify and analyze the externalities arising from rescarch which add
benefits not captured in cost/benefit models. A possible exception is
very specitic research, such as the development of hybrids, where
benefits can be captured by a single indicator, say improved yield.

At the project and program levels the techniques most often used are
checklists and scoring models, with less emphasis on economic analysis.
For these more subjective techniques, expert advice becomes extremely
important. Research organizations differ in how researcher oriented they
are; that is, how much individual judgement influences scientific
priorities. [In more project-oriented systems, the reviewers have more
control over the development of the research program. A positive benefit
of the project system is that researchers must clearly formulate
objectives and workplans. This makes management-by-objective possible,
which can economize on scarce resources. The project approach also
encourages interaction between experienced and less experienced
researciers in the planning of research proposals.
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Ex ante evaluations are not always as comprehensive as they should be.
As currently practiced, they tend to be restricted in their focus to
particular disciplines. For instance, an economist might conduct an ex
ante evaluation to look at potential returns to investment. A rural
sociologist, through diagnostic surveys, would enlarge the criteria to
include social benefits frowm rescarch. A biological scientist might look
only at scientitic merit or the potential to make a technical
breakthrough. To make ex ante evaluations more effective, there shouald
be participation trom different disciplines, and more comprehensive
criteria should be applied. Thorough ex ante evaluation defines the
baseline against which progress will be measured, sets targets, and
states the assumptions used in making the projections. In addition, in
vrder to tie ex ante evaluation to ex post evaluation, the indicators to
be monitored during the course of the activity should be defined.

Even at the highest levels ot management, effective ex ante evaluation
depends on information trom the researchers in the system. Management
must assure mechanisms tor conveying feedback from researchers on what
they vonsider necessary or good opportunities for research investment,
the potential coantribution of different lines of research to development,
and current or projected bottlenecks preventing the tull adoption and use
of research results,  Likewise, management must communicate priorities
and national objectives to researchers so operational planning can take
place at the program and project levels,

Evaluation ot ongoing research

The evaluation of ongoing research, also called ongoing or interim
research evaluation, is the periodic review of research in progress. It
is used to analyze not only the use of resources but also the quality of
research, and the continuing relevance of research programs and
projects. Ongoing evaluations ca. be annual in the case of project
reviews, on demand in the case of suspected problems in implementation
(such as unforeseen budget cuts or the departure of %ey statt), or every
three to tive years in the case of a comprehensive program review.
Ongoing evaluations also consider program processes, by looking at such
things as the occurrence and quality of the annual pcoject proposal and
review process, or the administration of research stations.

The most prevalent form of ongoing research evaluation looks at research
performance, comparing achieved with expected activities, usually on an
annual basis in the case of research projects. It indicates how
efticiently resources are used and identifies implementation problems,

[t is important to note that efficient research is not necessarily
successful. The effectiveness or relevance of the research conducted, as
defined by its original objectives, is of greater importance.

Accordingly, recommendations from this level of ongoing evaluation mainly
address problems associated with the day-to-day management of research,
although they may also indicate the need for changes in project
objectives and targets. Monitoring is fundamental to this type of
evaluation. It primarily tracks the provision and delivery of inputs and
services, and requires the generation of infermation on the availability
and deployment of staff, infrastructure, equipment, supplies, services,
and funds for projects within programs. While not necessarily the



responsibility of project leaders themselves, a lack of awareness of the
availakility and quality of resources can have negative effects on the
research in progress. [f reporting systems for personnel and supplies
are functioning reasonably well, and a4 proper work plan with defined
resources and benchmarks has been prepared in the research proposal, it
is relatively easy to install an adequate monitoring system for
performance evaluation.

Apart trom the day-to-day aonitoring of resources, a distinctly different
monitoring process is used in the exccution of applied and adaptive
researchy that is, receiving feedback trom clients - farmers, extension
services, and development organizations - during the course of the
research.  This is most otten deae through on-farm research.  This
teedback in the carly stiages of experimentation can save substantial

s oaud eftort if o reorientation is required.

resouros

Ongoing research evaluation is alse concerned with the quality of
research, and to some degree its contirvuing relevance. This assessment
is most ot ten conducted through expert or peer review under the technical
teadership ot heads of institutes or programs, and assures the soundness
ot technical decisions ar all levels in programs and projects. The
adherence of seientists to accepted rescarch standards should be an
importint part of the annual project review. This is not always the
case, where either time constraints, lack of experienced researchers to
serve as peers, or an over-emphasis on performance exists. The issue of
continuing relevance of program and project objectives is most often
included in comprebensive program evaluations.

Ex post evaluation

An ex pest o or tinal evaluation assesses project performance, quality, and
relevance immediately after project completion. It attempts to measure
the eftectiveness and eff icicncy of 4 completed activity, and includes an
analysis of the original assumptions used i planning. Ex post
evaluation might be contusing to those rescarch managers who,
erroneously, establish no time frames for projects. Using established
norms, the results which a project is expected to achieve in a given time
can be specitied,  Fstimating the time frame is part of the ex ante
evaluation exercise.  Good ex post evaluation is linked to ex ante
evaluation, and can best be conducted where a baseline was originally
defined, targets were projected, and data were collected on important
indicators. Unfortunately, the link between ex ante and ex post
evaluation is poor in many orpganizations, and the two are often cven
conducted by completely separate groups. FEx ante 2valuation is most
often conducted through expert consensus, while ex post evaluations are
fnereasingly becoming the preserve of professional evaluators. Care must

be taken to avoid this separation.

Ex post wvaluation is more in-depth than the annual project evaluation,
and analyzes the project trum beginning to end, determining whether
project objectives were attained, causes for discrepancies, costs, and
the quality and relevanes of the research,  Ex post evaluation indicates
which projects might be coutinuned, expanded, reduced in scope, or
terminated,  Lessons learned from ex post evaluation are incorporated
into subsequent project planning exercises. Due to the costs of
conducting »x post evaluations, they are usually done only for the more
important, innovative, or controversial projects.
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FEx post evaluations often consider such aspects as the cost effectiveness
of research; its potential relevance to national development gouls; the
response of rasearch to an argen: and important problem; the acceptance
of results by farmers, extension services, and development agencies; and
the contributinn of research to world knowledge. The aspects considerend
and thc depth of the analysis will vary with the importance of the
activity and the interests and vzlues of the organization, such as those
having economic, social, or nutrition biases.

While indicators for research performance are easily identifiable, much
more work is needed to identify evaluation indicators which deal with
research quality and relevance. In wost developing countries research is
meant to serve development objectives. The customary criteria fer
evaluating scientifi~ research, most notably journal publications and
instances of citation, are not comprehensive enough to consider the
appropriatencss of techuology or its value to development. Research
otganizations must, therefore, broaden the classical criteria for
evaluating research, and monitor these more comprehensive indicators.
Some organizations are trying to evaluate user satisfaction as the major
criterion of ex past evaluation. This can be difficult, as farmers may
not be able to place a value orn the research itselt.,

Advance preparations for ex post evaluacion should include precise plans
on documentation to cbtain, people tc interview, and sites to visit,
Some supplemental inforination may need to be gathered through surveys or
interviews., Most evaluation teams use a uviend of interviews, field
visits, observetions, and report reading. Beyond a comparison of
echieved and expected resuits, ex post evaluation tries to clarify the
internal and extecrnal factors affecting these results.

Impact Evaluaticn

Impact evaluation, also referred to in some of the literature as ex post
evaluation, atiempts Lo determine the extent to which research programs
have contributed to larger development goals, such as increased farm
production or food self-sufficiency. Impact evaluations, which often
indicate rates of return on the research investment, are primarily used
to convince policymakers to allocate more resources to research. It has
a time frame of ten or more years after research results have been
released, making it Jess of a management tool than the other types of
evaluation. As with other ex post evaluations, the baseline data,
targets, and assumptions trom ex ante evaluation are the basis for
determining progress and ultimate impact.

An evaluation of the impact of research programs on development is
greatly facilitated by prior evaluations of each project. [If project and
program evalualions are eventually to be used to support impact
eviluations, this should be considered during ex ante evaluation and
indicators chosen to serve this future purpose. For instance, if market
prices need to be monitored periadically for use in a future impact
evaluation, this must be identified at the ex ante stage of evaluation
and monitored during the course of the activity,

Evaluating the contribucion of rcesearch to economic development is
compiex, and there has been controversy over some of the techniques
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uzed. [mpact evaluations must distinguish between the contributions
research makes to wational development from the contributions made by
other factors, such as the existence of a good extension service,
agricultural inpuls, asequate intrastructure, and favorable marketing and
pricing policies. Whereas benefits have been relatively easy to
attribute in the case of single-commodity technologies, such as
high-yizlding rice under irrigation in Asia, it has proved far more
difficult to do this in more diverse and complex agricultural systems.

As a consequence, inpot-cutput models which simply correlate investment
levels in research with national productivity are not convincing.

Therefore, in addition to economic analysis, the case study approach has
often been adopted, seeking the views of the users of the research where
they caa be identified. While thic approach can give a more complete
picture of the contribution of research to the client community and
ultimately to national devclopment, :his approach requires extensive and
often axpensive date collection and a thorough analysis of socioeconomic
factors. The results of impact evaluations can have broad implications
for future priority setting, nct only for research but also for
development suppert services.

ITERIA AND METHODS

UATIO!

[t is useful in a discussion of monitoring and evaluation to distinguish
between the terms criteria, indicators, methods, and techniques.

Research evaluations are undertaken for many reason: and in many
different contexts, and the evaluation criteria under investigation vary
to some extent, depending on the lype of research under invastigation
(e.g., basic, applied), the time frame of tne evaluation (e.g., ex ante,
eX post), and the aspects considered important (performunce, quality, and
relevance).  I[ndicat.rs are then selected to serve as n measurable means
of determining whether the criteria are being met. They are usually
quantifiable and can be verified. For instance, if a rriterion for
project selection (ex ante) is scientific merit, the indicator used might
be demonstrated vsefulness of the technology to an associated ongoing
program, and the method used might be a form of peer review. The
diversity of possible choices of criteria and of the methods us~d to
evaluate them, makes the development of generalities difficult. For any
given method, there night be several techniques, the use of which will
depend on availablc data and personnel to conduct the analyses. This
paper concentrates on general evaluation criteria and wmethods, and not on
the specific indicators and techniques employed.

For project selection (ex ante evaluztion at the project level) the
criteria generally applied are technical and operatiounal: scientific
merit, the sppropriateness ol the resources required, and whether the
project addresses larger program objectives. The need to demonstrate
potential usefulness of research to greater social and economic goals is
clearly strongest in mission-oriented research, but in recent years this
crirarion has also become important for strategic research. Strategic
crsearch targets are more diffice’t to define, and evaluation of
strategic research tends to be more continuous and less product-
oriented,
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Ex ante evaluation criteria at the program level are expanded to
accommodate an increasing emphasis on relevance and national returns on
investment, and in:lude scientific merit, relative opportunities for
success from major thrusts within a commodity or among commodities, the
allocation of resources to cover major program objectives, and the
relationship between program objectives and national research

objectives,

The criteria for ex post evaluation are related to those used in ex ante
evaluation. However, they are most often conducted for large projects,
programs, or institutes, and are not considered cost effective for all
individuai projects. The criterion of scientific merit remains
important; this can be hard to assess hecause the component projects can
be difficult to aggregate and analyze., Ex post evaluation criteria may
differ from those originally detined in ex ante evaluation. Economic and
social impact of a program may have become more important than originally
assumed, or the objectives of the institute may have changed to reflect
changes in policy or opportunities for development. Ex post evaluation
may also be more concerned with eftficiency. Evaluation criteria and what
constitutes success usuially differ from oune project to enother; this
means that comparison with other projects is limited as an evaluation

method.

Sevecal general methods are used in research evaluation, depending on the
criteria considered most important and the purpose of the evaluation.

For instance, it performance is the primary concern and the purpose of
the evaluation is to improve institute or program management, resources
and processes will be monitored and evaluated in what is often called a
"performance audit". [f research quality is the primary concern, peer or
expert review in some torm will predominate. For relevance issues, the
primary method is comprehensive evaluation based on technical and
socioenonomic analyses, using experts from various disciplines. It is
very important that those carrying out the evaluation and those being
evaluated uaderstand its purpose, and the intended use of the results.

Techniques refer to different tools used to supply evaluation teams with
intormation, and these techniques are being continually refined and
developed. It is important to note that while there is controversy over
certain techniques, there is at present little disagreement about the
fundamentar soundness ¢! methods of evaluating research based on a
consensus of experts.,

Currently, the predominant method employed in the evaluation of all three
aspects of research is based to some degree on peer or expert review.
Peer review is the process in which scientific merit is evaluated by
other scientists working in or c¢lose to the field. The field must be
sufficiently large {for peers to be readily identified and there must have
been time for the !ield to develop to the stage where a basis for
agreement on what constitutes quality exists. By contrast, expert review
involves the eminent specialists in a particular field, and is more often
used when evaluating an entire program or a specialized institute.

There are numerous ways of conducting peer and expert review, and the
method selected must take into ccnsideration the organization and the
culture it operates within. While some research organizations have had
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negative experiences with peer review, there is no substitute for it in
research evaluation. In these cases, the organization should attempt
some modified peer review process. The Organisation for Economic
Co-operation and Development (OECD) has identified the following types of
peer review:

- Direct peer review is defined as a review by scientific peers which

is contined to determining the scientific merit of an activity.
Committee peer reviews are common, both for ex ante and ex post
evaluation, Committee members may reach decisions individually,
through a group rounsensus or in a phased cembination of tae two.
Criticisms of the method arise when it is applied to multi-
disciplinary research, or in cases where resources are severely
coustrained and peers may be in competition with those being reviewed.

= Modified peer review is similar, but the criteria are broadened trom
scientific merit to cover the sociocconomic aspects of strategic and
applied research. This requires integrating non-scientists into the
direct peer review process. The most frequently used approach is to
include users of research on conmittces and panels. A two-stage
process is often used: one which locks at "good scieunce" and the
second which looks at relevance. Another approach is to supplement
the conventional direct peer review with interviews and/or
questionnaires to add more and different information to the
evaluation. Many evaluators have suggested that this method is less
teliable than open committee discussion in obtaining a balanced
view. In any event, balanced judgements are necessary between
specialists and generalists, and the management of the process
becomes extremely important.

- Indirect peer review is based on information from peer reviews
conducted tor other purposes. Distinction in scient ic performance
is recognized in many ways: through the award of pr =5, membership
in prestigions socicties, honorary degrees, etc. Other indications
of scientific performance come from bibliometric analysis.
Bibliometrics is {ounded upon the assumptions that the output of
scientific reccarch is consistently represented by articles appearing
in scientific journals; that the number of citations to these
articles is a legitimate indicator of their impact or quality; and
that accurate data are available. It is questionable whether
bibliometrics is relevant in developing countries. Some problems
include the time and expense of conducting the analysis, a bias
towards English-language journals, poor coverage in the data base of
certain fields, and in applied and adaptive rescarch.

There are many problems associated with peer review., Successful peer
review depends on evaluator objectivity, true scientific expertise, and a
common objective of improving research. In fa~t, this is often not
achieved., Depending on the personalities, skills, conflicts, and
competiciveness within the organization, peer review may be negatively
applied. The inclusion of foreign experts ean wrovide a means of
achieving objectivity in peer review where competitiveness or lack of
scientific expertise exisrts. The problem of scientific objectivity also
becomes greater when the research is multidisciplinary or aims to achieve
social or economic objectives. [t then becomes necessary to broaden the
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team of evaluators to include specialists from different disciplines, and
perhaps representatives from development organizations, planning bodies,
etc. The institute may need to develop team building and communication
skills among the evaluators to do this effectively.

Attempts are being made to enhance peer review by introducing a broader
base of informaticn, such as through bibliometrics, but in no cases have
these methods supplanted the need for peer or expert review of some
kind. These methods, which rely heavily on publications and citation
indices, are also considered less relevant to developing countries
conducting applied and adaptive research. More significant is the
growing use of methods such as questionnaires and structured intarviews
to gather information. These can reach large numbers of practicing
scientists, development workers, extensiur services, etc., thus bringing
more information to the traditional peer review process.

SETTING UP_A MON(TORING AND EVALUATION SYSTEM
What_are your M/E requirements?

An M/E system is not an end in itself. It is successful only if it can
be used to improve reseacch. It costs money and time, and so each
national research system or institute should determine its own
requirements for M/E, and develop a system which responds to these

needs. M/E are used at different levels of management for different
purposes. In general, three important aspects of research are to be
evaluated: performance, quality, and relevance. The following questions
may serve as a yuide to research organizations considering setting up or
enlargiong their M/E systems:

Which aspects of research are weakest in the organization -
performance monitoring, quality control, or relevance of research?

The performance of research deals with the efficient use of resources
and the achievement ot stated outputs on schedule. The quality of
research is concerned with the adherence of researchers to accepted
standards of scientitfic work. The relevance of research has to do
with the appropriateness of the original objectives and the potential
of research to address important national objectives. Monitoring and
evaluation have a role to play in all three aspects.

- Is research planning at all levels sufficient to provide clear
objectives and tarpets? The relevance of research can only be
determined il its objectives are clearly stated and relate to greater
development objectives. Likewise, evaluation cannot check
performance against objec'ives if these objectives are poorly
defined. At vach level ol research management, objectives must be
explicit. For instance, for long-term planning the stated objectives
might include the preparation of a manpower training plan and an
infrastructure development plan within certain defined budgetary
limits, and the identitication of researchable problems with targets
in major commodities for the next 10 years. The need for a clear
specification ot shorter-term objectives and targets is also needed
at the research project level, where both performance and quality are

important elements.
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- Are new M/E procedures necessary? Is the activity already assessed
for performance, quality, and/or relevance? What are the
shortcomings of the current process? Is a more formal approach
needed? Sometimes the M/E system is not the problem; management may
receive adequate information to apply remedial action, yet fail to
act for lack of management skill, resources, authority, etc. In such
cases, nothing is gained by installing a more claborate M/E system,

what in_what time
frame? It is essential when planning M/E activities to clearly
determine who will use the results and for what purposes. The level
of eftort of M/E should be scaled to the expected use. Also, unless
data gathering, analysis, reporting of information, and subsequent
action are going to be timely, there ig little point in setting up an
M/E system at all. To assure this timeliness often requires that
authority tor corrective action be delegated to middle-level managers
who are closest to the problem.

- Who needs the information, for what purposes, and
b ta S Shndia i P bk fuiadh o | pS— oA ey LY

- What indicotors are needed to do the job? Once objectives have been
detined, veritiable indicators of achievement must be selected, and
the methods of measurement determined. These provide the basis for
monitoring, and systematic monitoring builds up the body of
information for subsequent evaluation. The choice of indicators has
implications on the type ot people needed to monitor them, and the
costs of M/E. While one might be tempted to assemble volumes of
data, especially it a computer system has recently been installed,
data are costly to collect, and irrelevant data will only complicate
analysis later on,

= Are the data to be cellected objective and veritiable? Objective in
the sense that the same data collected by ditferent people would be
consistent; verifiable in “hat recorded data exist to back-up any
conclusions made .

= Are personnel and funds available to do_the M/E work? A commitment
of resources is necessary at all levels to record and analyze data,
report information, and carry out evaluations.

[s a separate M/E unit needed?

Many rescarch organizations, having once made the commitment to do more
thorough evaluations, decide to establish a separate monitoring and
evaluation unit. The evaluation function is often combined with a
responsibility tor programming future activities, in a planning and
evaluation unit. Whether a rescarch organization neceds a special unit
for monitoring and evaluation depends on the types of evaluations deemed
necessary, and the quantity and type of data required. For example,
antensive and specialized data may bte needed to perform detailea economic
analyses, notably tor impact evaluation. The cemplexity of the rescarch
organization - its size and structure - will also influence whether or
not a special M/E unit is needed.,

[f a special unit is created, its staffing will obviously depend upon the
functions assigned to it. Much of the information needed to monitor and
evaluate research is obtainad by research managers themselves, through



regular reporting. Unless very extensive data collection and analysis
are undertaken, a specialist in evaluation should not be necessary. bhome
expertise, however, may be required on a consultancy basis to set up the
unit, The unit should have a4 service orientation, and be staffed, at
least in part, by former researchers, M/E will be better accepted by
researchers if it is perceived as an internal activity, conducted by
tellow researchers who are sympathetic to the special nature of research.

How much does M/E cost?

The costs of monitoring and evaluation depend upun the services required,
the extensivencss ot data collection and analysis, and whether external
assistance is oased. while smeh of M/E is done reutinely by researchers,
costs must be hudgeted tor the direct costs of the evaluation staff, for
travel, tor coordinating and tabulating data at the program and
directorate level, and ter preparing evaluation reports. There is also a
less visible opportunity cost ot the experts' time, and the costs of
atsruption in the organization. Though costs vary considerably from one
organization to the other, a range of 0.5 to 1.,0% of the program budget
is often cited tor direct costs.  These costs should be included as a
separate budget line item tor all major research programs.

The costs of evaluation, particularly ol ex ante evaluation, should be
balanced against the benefits to be gained from sound research planning.
Fvaluations can provide less obvious benetits also, such as an improved
chaanel of communication within the organization, or an unexpected
exchange of technical intormation. This is particularly so when
evaluations are multi-disciplinary., In summary, while costs may vary,
they should be proportionate to the importance of the program or

institute being evaluated,
Guidelines tor evaluations,

Regardless obf the type ot evaluation verformed, general guidelines are
available to make the process more efficient and effective. First, the
objectives and boundaries ot the evajuation must be outlined in advance,
and should be agreed hy both the evaluators and those being evaluated.
For an annual review this is not complicated, but tor more in-depth
evaluatiors, a "scope of work'” statement may be necessary. This
statement lists the objectives ot the evaluation, and the type of
information to be obtained and analyvzed during the evaluation It is a
statement ot expected output, ot questions to he answered. It does not
usually specity the precise methods to be used.

The plans tor o comprehensive eval ation indicate in advance the
docnmentation needed, people to interview, and sites to visit, [Tt will
identity the supplemental fotormation which may need to be gathered
through surveys or interviews. Most evaluation teams use a blend of

development, an evaluation must consider the

plays o role in nationn
secial, and economic context in which it is

interviews, tield visits, otuservations, and report reading. As research
|

institutional, politica!

condneced, Peyond o compariscn ot achieved and expected results, an

eviluar fon snouid try to clarity the internal and external tactors

)

affecting these results,
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For comprehensive program or institute evaluations it may be desirable to
bring in expertise from outside of the organization. The objectivity and
specialist skills ot external evaluators can be an asset, especially for
more complex or coutroversial research, for reviews of programs within
institutes and their complementarity, and for suggesting major changes in
the organization's thrusts. The major disadvantage to external
participation is the cost and a lack of familiarity with the country or
the organization (Table 2). Regardless ot the size and cost of the
effort, evaluation should be considered part of researca planning and
implementation, and therefore incorporated as a regular research expense.

Table 2. Considerations for Using [n-house Versus External Evaluators

In-house Evaluatsrs

Advautages dvantages

* Familiarity with programs & staff * (Objectivity and candor may be
operations questioned

*  Consistency assumed with national * Possibility of organizational
vitlue system role conflict

*  Less time required to schedule * Difficulty of releasing staff
evaluations from regular duties

* Less expensive

External Evaluators

*  Greater objectivity * May be perceived as policeman
*  Free ot organizational bias and wake statf anxious
*  Possibly greater access * Requires time for contract

to decision-makers negotiations and orientation
*  Time exclusively devoted to task * More expensive
* Familiar with recent advances in

technology

Collaborative Evaluators

*  Advantages of both in-house and * Some candid discussion of
A
external evaluators; plus broader sensitive nacional issues may
cultural and technical perspective be constrained

Moditied: USAID. Gesign and Evaluation of AlD-Assisted Projects, 1980.
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An evaluation culminates in recommendations to the appropriate level of
managemeat: for a rescarch program this might be suggestions for the revision
of its objectives, workplan and schedule, or the suggested termination of a
project. At a higher level a recommendation might be made to provide
emergency funds, change staff assignments and priorities, or radically modify
or termiuate a program. Those researchers most involved in the activity being
evaluated should be given the opportunity to comment on the evaluation and the
recommendations made. For any evaluation to be useful, feedback and
corrective actions must be timely,

ISNAR'S APPROACH TO DEVELOPING M/E MATERIALS

Because of the diverse contributions mouitoring and evaluation can make to
rescarch management, ISNAR cannot develop M/E materials in all areas at once,
this all the more so because ot the dearsh of background materials from which
to draw. One aanex on monitoring and evaluating ongoing resecarch activities
has been proauced thus tar.  The primary focus is on evaluating the
effectiveness and efficiency of the research program, including
decision-making procedures, program leadership, and the adherence of
seientists to accepted standards of research execution and reporting.
Important associated elements of personnel management are presented in the
ISNAR paper, “"Human Resource Management in Agricultural Research'.

Planning or ex ante evaluation is probably the single most lmportant activity
ot o research manager.  ISNAR has prepared a separate paper, "Priority Setting
tn Agricultural kesearch® which describes different planning techniques at the
national level, including simple checkliscs, scoring models, and bene{it/cost
analysis. A more thorough paper on ex ante evaluaticn at the program and
project levels is being produced; it will provide more information on
establishing baseliues, defining targets, and identifying criteria and
indicators tor subsequent monitoring and evaluation.

An additional annex will eventually be written on ex post evaluation, the
measurement of pertormance, quality, and relevance of a completed rescarch
project or program., Ex post evaluation provides the basis for incorporating
lessons learned into subsequent planning exercises, This evaluation uses the
information from ex ante evaluation as its reference if it exists.

The development of materials for impact evaluation of research programs has
not yet been undertaken by ISNAR,  Impact evaluation of research is an object
ob study in many uriversities and other organizations. It is an evaluation
whose greatest contribution is to policy dialogue, but it has limited use as a
management device. At the present time, ISNAR's resources are being used to
develop approaches and methods in ex ante, ongoing, and ex post evaluation,
which are more usctul to research minagers in the medium term.
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Annex 1

MONITORING AND EVALUATING ONGOING RESEARCH

Deflinitions of terms and concepts

The terms "program” and "project' are used in various organizations to refer
to different things. In this pa er, the term program refers to coordinated
research activities whose combined sclentific oulput addresses national
research objectives.  Programs are long-term in scope, and somewhat
continuous. They are composed, .n some cases, of sub-programs, and of
projects. FProjects address specific research problems, and have explicitly
detined time trames, resources, and targets. Each project in turn comprises a
number ot speciiic operations or experiments,

For example, o maize program might be created o address the research
objective ot improved maize technology, which itself responds to development
objectives of increased cereal pruduction. It is divided into two main
sub-programs: muize breeding and agronomy. Within the agronomy sub-program
there are three projects: maize fertilization, maize intercropping, and
socioecnnomic study of local practices. Operations within the maize
fertilization project might include trials using rock phosphates, compound
tertilizers, and manuring.

The complexity of a nation's agriculture and the size and structure of the
research system will determine the appropriate hierarchy of programs,
sub-programs, projects, and other subdivisions. However they are detined,
objectives must be determiond for each level of the research hie:archy. iIn
turn, research evaluation should take place at all levels in reference to
these objectives: from experiments and operations, to individual projects and
programs, to programs in the aggregate. This ensures the soundurss of
technical decisions from program plaaning to the execution of experiments. By
routinely evaluating research activities, researchers and supervisors can
modity these activities in the course of program implementation in light of

information gained.

Relationship between ex ante and ongoing research evaluation

Goud plauning or ex ante evaluation is necessary for the evaluation of ongoing
research. It iy against the original plan - its targets and assumptions -
that an activity is judged. There are, of course, different levels ot ex ante
evialuation in national agricultural research. The highest level determines
how well the research system responds to national development objectives.

It ~an involve priority setting and broad resource allocations across
commodities, regions, and disciplines. At the subsequent echelon of decision
making, resources are allccated to alternative research thrusts or approaches
within commoditiecs, based on an analysis of tne technical constraintg and
opportunities, and the availability of resoarces. At the next level, programs
and projects withia programs are defined and alternative research activities

sielected.
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At every level of program planning there should be clear definitions of
objectives, identifiable inpute and expected outputs, and some notion of time
frame. Any assump!ions used in planning, whether for a program strategy or a
project proposal, shoui-d be explicit and may be subject to evaluation later
on. It is during ex ante evaluation exercises that the key indicators used to
monitor and evaluate progress are identified.

Monitoring wugoing research

Monitoring is primarily focused on research project performance, the use of
resources and the achievement of cutputs. It comprises several processes:
the regular recording ot key indicators; analysis which transforms data into
information; reporting the information to appropriate levels of management;
and a system of intormation storage which s easily accessible (Figure 1).
There processes are integrated jnto day-to-day management for the purpose of
keeping an activity moving as planned. Monitoring is primarilv focused on
inputs and outputs, on whether personnel, buildings, equipment supplies,
funds, and support services are available and on schedule.

Figure 1: Relationship of Monitoring to Evaluation
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Data are available on researvch activities through various sources.
Administrative personnel may keep detailed records of staff time, funds, and
equipment used. Technical data are recorded in finld notebooks, periodic
research reports, and annual project reports. [f these data are
systematically collected and analyzed in a timely way, problems can be
identified and resolved, and information valuable to other researchers can be
circulated, While most fata used in wonitoricg are recorded by researchers or
administrative statt, project leaders are usually responsible for their
compilation and analysis.  There should be clear assignments of responsibilicy
tor data collection, analysis, reporting, and cemedial action,

Monitoring and vvaluation are tacilitated it o project mavagement approach is
used,  The key iadicators to be monitored are identificd at the outset when
drawing ap the reseiarch project workplan. A Logical Framework matrix,
duseribed o ISNAR Working Paper No.o 12, is one technigue that can be used for
deetining indicators and sources of data (Table 3),  The link between what is
sehedubed aad o what actually takes place can be dircctly establiched by
comparing periodic progress reports with the original workplan.  This not only
forees project leaders to keep track of their activities, it also tacilitates
ton ot problems to higher levels of management,

commind cat

[n the fnctitutiog ot 4 new wonitoring procedurwe, it is nccessary Lo start
with an analysis ob the current situation:  what reporting is currencly
requited, how well is it accomplished, and what additional reporting is
necessary?  The tunctions of a monitoring system should be agreed upon by the
prople tmplementing it.  sSeveral questions should be answered when designing a

monitoring system:
- Who needs the intormation and for what purpose?

- What are the simplest means possible ot collecting the nccessary data?
Can they be obtained trom existing sources? 1f not available, can they be
collected at reasonable cost in relation to their usetfulness?

- Can the information resultiug tfrom data analysis be presented in a simple,

standard tormat ror timely use in decision making?

- Can the information be stored in a tormat compatible with that from other
sources, so findings from similar activities can be compared?

With the increased use of microcomputers in developing countries, it is
appropriate to determine which monitoring procedures, if any, should be
computerized.  Microconputers can be very usefur for analyzing and storing
large volumes ot data, but they are not necessarv for all research
organizations or tor al! M/E processes. A lack of computer capability should
never Lo accepted as i cxense tor inadequate record keeping, just as the
existence of conputers does not justify increasing the quantity of data
pathered.  uUn the other hand, once a good data base has been created, it
becomes casy with computers to update it periodically and to retrieve data in

varicus torms.

Computers can be especially usetul for waintaining a data base on personnel,
for prograwm budgeting in larger research systems, and for munagement of

physical and financial resources. Computers certainly facilitate the
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Levels of
management

Possible
indicator

Means of
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Examples of Research Program Indicators

verification

Responsibility for
data collection

Project Inputs - based on operation workplans:

- personnel

- funding
- facilities

-~ equipment
& supplies
- leadership

- training

Project Outputs

- preliminary
research
results

-~ completed
research
results

- research
capacity
improved

scientifie and
support time
expenditures
construction or
acquisition
acquisition
dactual use
project meetings
program meetings
courses completed

research data
from experiments

program committee
recommendat ions

trained personnel
& improved
facilities

time sheets

accounting data
on-site report

procurement data
procurement data
lab/station logs
meeting reports
meeting reports
training records

research reports
publications

and surveys
program records
annual reports

training records
administration
records

individual reports

accounting cffice
institute engiaeer
iccounting office
accounting office

lab/station manager

project head
program head
training officer

scientist
project head

program head
NARS director

training officer
administrator

Program - Contribution of knowledge from research programs to res=arch,

development and policy-making bodies:

- new knowledge
of interest
to research,
extension &
policymakers

released
technology or
recommendat ions

program records
certification
res/extension
communications
on policy

National/Institute - Research relationship to national

objectives:

- iucreased crop
production
intensified
land use
- conservation
o land use

~ increased
income
improved
nutrition

production data

changes in crop
patterns & inputs
reduced erosion
resource plaaniag
per capita change
increased spendin
decreased disease
& mortatity

farm surveys
input statistics

survey methods
planning document
naticenal data
village surveys
nutrition surveys

program head
national body
extension service
NARS director

development

statistics dept.
devel. minis.ry

land use body
planning body
statistics dept.
devel., ministry
national health
service



use of management tools, such as the critical path analysis described in
ISNAR Working Paper No. 13, when scheduling tasks and tracking progress.
Data colleection systems should be designed taking into account whether
techniques will be done manually or on computer; if computers are to be
used there can be advantages to decentralizing the inputting of data on
microcomputers at rescarch stations. This minimizes the risk of
transporting data and makes management at these stations responsible for
the accuracy of these data. It is also important to select the software
for tabulation and analysis betfore designing the forms on which data wili

be recorded.,

The most comnon form for reporting information in monitoring is the
periodic progress resort., Rescarchers and project leaders are often
required to subwmit such reports on resources used, problems encountered,
and tasks achicved.  They signal management to take remedial actions.
Progress reports can he used in conjunction with program budgeting forms
and project workpians 1o check progress against planned objectives.
Progress reports do notl necessarily require a narrative text, and they
can be turther simplitied by using o standard tormat which refers back to

the original workplan.

A simple tormat tor reporting facilitates analysis and synthesis of
information, For instance, program lesders can much more easily review
the projuct progress reports and summarize them if the format is standacd
and problems in implementation are easily identifiable. In cases where
related intormation is reported from different sources, a similar format
permits casier cross analysis. At cach level of management (project,
program, institute) some degree of reporting is required (Table 4), and
it information is not summarized at each level as it moves upward, the
directorate will reeeive unmanageable quantities of information, often of

unnecsssary detail,

Storage is another important aspect of a mouitoring system, Whether
manual ov o computerized, iotormation must be accessible. A centralized
system ob intormation storage can cause unnecessary delays at outlying
stations that need i Conversely, datailed back-up data from stations
are not necessary in o central tiles,  When deciding where to store data
and intormation, the need for it, the facility of movement, and the

security ot storage should all be considered,

g purely techuical level, research managers also moaitor the potential
success and aceceptance of a techonology during the convse of its
development. This can be done threngh the early introduction of on-farm
research to stuady socioeconomic aspects of the proposed technology and to
verity whetbier techonology being developed is appropriate.  Several
techniques are available to gain information on farmers' constraints,
interests, and capabilities through this process. Other techniques for
petting teedback on adaptive research are tormal and informal surveys of
attitudes and practices. All ot these feed information into ongoing
research and can be thought of as mouitoring techniques,
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Table 4. Flow of Monitoring Reports

Sent to whom

Person responsible

Account.int Monthly or quarterly Researcher/Project
budgetary statement leader
Chief accountant

Researcher Periodic progress report Project leader
includes financial summary Station head
Annual /final research froject leader
report Station head

Project leader Summary of progress reports rrogram leader
Annual project summary Program leader

Program leader Summary of progress reports Research director
Annual program meeting Research director

minutes and report

Station head Summary of station data on Directorate officers
resources used and needed in charge of funds,
supplies, and
facilities

Research director Annual report Technical, planning
and finance

ministries

Dceaors

Evaluating ongoing research

Evaluating ongoing research, also called interim evaluation, looks beyond
the monitoring of performance, and also considers aspects of quality and
relevance, the lutter being largely achieved through careful ex ante
evaluation. While evaluation is an important management tool, it should
be underscored that no M/E system can make up for a lack of key
screntific leadership, as so often occurs in research organizations where
statf are young and inexperienced. There are, however, some mechanisms,
such as the rigorous review of project proposals, regular reporting, and
an annual defense of research activities, that help those existing senior
scientists supervise the work of younger scientists. Evaluations of
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ongoing research take place annually in the case of projects, and at
greater intervals, say every 3-5 yer.s, in the case of entire programs.
The essential elements ot these different types of evaluations will be
discussed here, commencing with a brief introduction to the importance of
peer review in the orocess.

Role of peer and expert review. Research evaluation examines aspects of
performance, quality, and relevance. All aspects imply an assessment of
the technical judgement and skill employed in the research, and the
organizational support and resources provided. Peer review, the
assessment of research by colleagues, is the approach often taken in
annual project reviews; cxpert review is more often applied to
comprehensive program reviews., Peer and expert review work best where

constructive criticism and open discussion are acceptable.

Peer review can play a role in many arricts of research, such as whether
project and program objectives continue to address important research
priorities; the degree te which planned objectives have been achieved:
the necd to modity objectivis or to propose activities in light of new
information, the quaality of the research conducted; its efficiency
relative to other projects; the timeliness and effectiveness of research
communications; and the need to develop interdisciplinary teams for
tmplementation and analysis.,

Role of strong program leadership. In many developing countries the
majority of scientists are young and relatively inexperienced when they
assume research responsibilities. For this reason, many research
organizations in developirg countries have adopted a project approach to
reseacch, versus a rescarcher-oriented one allowing maximum autonomy.
Strong program leadership and supervision of less-experienced staff are
indispensable in these research systems, though care must be taken not to
stifle initiative or innovative thinking. The project management
approach adds transparancy to the research organization, and requires a
certain rigor in planning; this lends itself to iavolving more-
experienced statf in the process of proposal development.

Arnual project and program evaluations. Cood program evaluation is based
on an annual review of component projects. The annual project evaluation
is a peer review of completed and proposed experiments, and includes a
discussion of objectives, rationale, and methodologies. Senior
scientists play a crucial role in these reviews, structuring the
discussions and suggesting alternative ideas and approaches to
less-expericnced researchers.  Senlor research management should be able
to assess the quality of this process if good minutes are written up of
the meeting, including the topics discussed, ilssues raised, and

recommendat fons made,

The annual project review depends on the timely submission of annual
project reports. Writing these reports secems to be a bettlencck in many
NARS.  Preparation for and participation in these technical reviews,
intluding prompt report writing, is part of a researcher's job and,
therefore, provides one possible criterion for employee performance
appraisal, and the application of rewards and sanctions.
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Annual reporting usually includes a summary of the objectives of the
project, methods, data analysis, results, and discussion. The lerngth and
complexity of this annual report will depend on the type of experiment
and the state of advancement of the project., A swnmary account of
resources used and costs are attached, based upon the perindic progress
veports and the original workplan. It would be beneficial if a final
research report on a completed project were more comprehensive, taking
the form of a scientific report. This would include an abstract,
research objectives, materials and methods, results and discussion,
conclusions, and references. Should the scientist wish to publish In a
professional journal, this report ueed only be edited and modified to
contorm to particular journal requirements.

Annual program evaluation and planning mectings require the active
participation of researchers, project leaders, and program heads.
Experts from outside the institute may be invived to participate. These
reviews deal with the scientific/technical content and resource
requirements of all projects which comprise the program. They also
provide 4 forum for discussing problems in pProgram management and certain
aspects cf station management. The annual program evaluation and
planning meeting is monitored through minutes, and an annual program
report summarizes the year's activities and the decisions taken to
initiate, continue, strengthen, or terminate projects. The institute
director and/or research committee then develops the plan and the
proposed budget of the institute for the following year based on reports
and recommendations of the annual progran reviews.

Comprehensive program evaluation. Periodically, say every three to tive
yeairs, it is important to organize program-level evaluatious that are
more in-depth than those occurring annually. These more comprehensive
program reviews are both formative, that is, results from the evalua:ion
are used tc modity and improve the existing program, ard summative, where
decisions are taken to initiate, continue, or terminate programs. The
emphasis in program evaluation tends to be on current and future
programs, using lessons learned frem past research in a forward-looking
way. The original objectives, targets, and assumptions of the program
are analyzed to see if they aras still valid. They are modified
accordingly. Project approaches and their likelihood of meeting existing
or revised program objectives are examined. They cre also viewed in the
Aggregate, in terms ol their importance, resource requirements, and
complemertarity. This level of program analysis is necessary for setting
priorities, allocating resources, and defining long-term research plans
at the national and institute levels, an well as for making effective use
of program funds. Comprehensive program reviews require experienced
scientific leadership, and are greatly facilitated if good annual project
reviews have taken place and are well documented.

Many ot the available methods and techniques of program evaluation are
currently more often used in disciplines nther than agricultural research
(Table 5). The evaluation of research requires some modification of
existing techniques to accommodate the uncertain nature and timing of
research, and the interdependence of different technical disciplines.
This topic has come under considerable study in recent years, but
techniques for research program evaluation are not yet fully deflned.
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‘lany different terms are used in the literature to describe the methods
and techniques used in prugram evaluation. The central features of all
these approaches are that they are analyses of program processes, not
just program content. They, therefore, have impiications for improving
efficiency and effectiveness. They include quantitative and qualitative
techniques. The primary method in program evaluation is i{nformed
judgement through peer or expert review. This body is supplied with
information on programs through interviews, observation, and analysis cf
background data. Modeling, simulation, statistical analysis and other
quantification techniques are often used. In some cases, analyses of
qualitative data using the analytical and data collection methods of
social scientists may be appropriate.

Table 5. Techniques Used in Program Evaluation

Checklists Consultation with Experts
Content Analysis Cost-Benefit Analysis

Cost Effectiveness Analysis Cross-Impact/Cross-Support Matrix
Decisinn Analysis Delphi

Input-Output Analysis Interviews and Opinion Surveys
Historical Analog Least Cost

Modeling Network Analysis

Probabiiity Tree Public Participation

Rank Size Analysis Relevance Tree

Scoring Models Simulation

Statistical Analysis Stochastic Estimates
Substitution Curves Trend Anaiysis

Workshops, Panels, Conferences

Modified: Coates, Vary T. "Technology Assessment in Federal Agencies:
1971-1976". Natioual Science Foundation, March 1979,

Most research programs in developing countries are responsive to larger
development objectives. A comprehensive program evaluation should
include, therefore, representatives from development and extension
organizations, and a mechanism for bringing user feedback into the
process. LFrogram evaluations may also include representatives from
planning and finance ministries, depending on the size and importance of
the program. KMvaluators, particularly for multidisciplinary research
which has socia! and economic dimensions, will always bring with them
certain biases. These can be reduced by using standardized checklists,
by training evaluators in advance in evaluation methods, team-building
techniques, and communication, and by using external evaluators, when
possible.

Summary

In summary, this annex has tried to illustrate the importance of
integrating monitoring and evaluation activities into day-to-day
management practices in national research organizations. It concentrates
on the internal monitoring and evaluation which should take place for
ongoing research, and focuses primarily on the necessary reporting
requirements of the researchers themcelves.
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On an annual basis, project and program management are most concuraed
with performarce monitoring, and the quality of the research being
conducted. The scope of vomprehensive program evaluation is broadened,
however, to more thoroughly consider aspects of the relevance of
researchi. The primary method employed for all onguing research
evaluation s peer or oxpert review, There is currently much interest in
developing and refining techniqaes, some borrowed from the social
stiences, to make research program cvaluations more informative.

Two other ISNAR working papers have been produced which are relevant to
ongoing research evaluation., The Logical Framework ir lesearch Planning
and Evaluation, Working Paper No.o 12, relates project-invel activities to
larger program and national csescarch objectires, while at the same time
identifying targets and assumptions upon which the success of the project
and future evaluation are based. Project Management Techniques for
Performance Monitoring, Working Paper No. 13, explains the uses of Task
Lists, Bar Charts, Milestone Charts, and the Critical Path Network for
tracking resources, outputs, and time. Both of these working papers are
available trom [SNAR for use as companion texts to this paper.
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