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PREFACE
 

This paper was prepared to introduce agricultural research managers to 
the basic concepts and approaches of monitoring and evaluation (M/E). It 
provides thie framework for the development of a series of materials at 
ISNAR 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, final project evaluation, and impact evaluation. 

'This paper introduce', the general topic of monitoring and evaluation,
 
includiog 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 tooIs for improving
researcb. In addition au the main text there is an annex which more
 
thoroughly discusses the evaluation 
 of ongoing research, largely through
annlaI reviews an(d comprehensive program revivwi. 

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 inancial and administrative management. These topics are
considered in other ISNAR papers on human resource management and in
 
general management Iiterature.
 

It is nece:ssary 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, iin some cases, of
 
sub-programs, and of projects. 
 Projects address specific research
 
problems, and have explicitly defined timeframes, resources, andtargets. Each 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. 
 .osette Murphy, formerly of ISNAR, made
 
substantial progress on the 
topic, reflected in the draft publication


opitoringl and Evaluation_ n Agricultural Research: Concetsl_
 
ranizatin and Methods, and [SNAR 
 Working Paper #2, Using Evaluations 

foZ-lannirg_arid Management: An Introduction. Matthew Dagg and Peter 
Coldsworthy have worked on integrating evaluation with planning, and have 
begun attacking the problemi oi identifying appropriate indicators at 
different level.s of technical programs. Each has served as the ISNAR 
working group ,hairperson for monitoring and evaluation. Other ISNAR 
staff hav: of ired valuable support, particularly Ghazi hlariri, Genevieve 
.lichel, Dkenrli. Wood, Paul ."IarcottO, and Rudolf Contant. In addition, I 
would like tfa oft,r dep gratitude to S.A. Adettonji, A.M. Macha, D.R.B. 
.anda, S.N. "I1aturi, .. Nya Ngatchou, R. Patel, E. Whingwiri, and Yohannes 
Kebede, who soervoed as expert consultants on this topic. 
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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 itnformation, and 
are thus intrinsic to good research management. Over the past decade, 
research managers have become increasingly aware of tie importance of 
installing /F procedures into their organizat ions, but the 
successfulness of these Aforts has been mixed. 

There are seve ral re:asons to integrate M/E into national agricultural 
research system.,s. One major reason is that since the economic recession 
of the 190s researh tundls have been limited, and governments have 
required mor,: just if ication for and controls over funds. In addition to 

the recess ion- induced constraints, the expanding fields of science and 
the growth ,i research institutes have created a greater demand for the 
existing resources. In order to remain productive in the increasingly 

more specialized areas of science, intellectual leadership is needed in 
each field, and fundinog must be available for the most promising and 

important research areas. It therefore becomes necessary to evaluate 

exploitable areas of science, the research most likely to provide new 

technologies to uO. national development, and to identify areas of 
investment. In addition, evalu.tion can improve ongoing research, 
through improved technical :hccision iakrig and management. 

Monitoring is essential for evaluation (Figure 1), and evaluation is used
 

to assess:
 

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

cxercises; 
- 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 reording, 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 evaluat ions are to be held, it will also provide information on 
socioecenomic indicators for these purposes. For ongoing research, 

managers primarily monitor r,:sour cs, such as the use of fhids and 

personnel, and processes, s.,h as the occurrence of annual review 
meetings aorperiodic seminars. This permits management tc compare the 

progress ot work against planned objectives, detect deviations, identify 
bottleneck;, and take orrective action while research is in progress. 

The best key inli'ators oh pro ject performance are objective, 

quant iiable, antd unambiguou. They can be verified if necessary. A 

good monitoring system is not more time consunirg than :he benefits 
justify, collects no superfluous data, is timely in data analysis, 
interpretation, and feedback, and is useful to researchenrs. 
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Figure 1: Relationship of Monitoring to Evaluation 

I v-alua LJnj 

___oitoring Information iformationfromfMo from 
Monitoring Other Sources 

Recording (data) t 

Analysis AnalysisI I 

Reporting (information) i 

Recommendations 

Storage 

°rrective Action 

at theOperational Level 

Affirmation or 
modification in 

Objectives, Resources, 
& Processes 

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 of the plan itself. Evaluations result in a set of
recommendations, which may address issues of plannin , such as a shift in 
program objectives or content, or implementation, such as the need for 
more laboratory capacity. 
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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 '.s essentially a 
creative process. They have come to accept that research has 
characteristics which distinquish it from most non-research activities, 
where M/E is more easily applied. Research is also intrinsically 

uncertain in its timing and its products, Mirce progress depends on 
previous Pxperimental results and breakthroughs made elsewhere. 

The failure to conduct effective M/E can als) 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 ise M1 evaluation for 
inspection, audi:ing, or control purposes. In order for M/E to be used 
iii a more pos it ive iinneiiir , ilatageilen t and staff must have a common 

understanding of the importance of the processes involved, and of the 
contribution M/E can make to achieving the objectiwyes of the research 
system. This re:quires that management fully support the irtegration of 
M/E into day-to-day operations. 

PaLt o the: problem also lies in the imprecise nature of the terms 
,,monitor riug" and "evalu'.tion". The depth of analysis asaociated with 
each, the-ir intrrdeplendence, aid the use of the term evaluation to 
dhesc rilbe ,it itrely dif ferenit management processes have confused many 
managers. Any am;sessment, appraisal, analysis, or review is in the 
broader sense evaluative. However, in defining evaluation as a 
management tool, w. have assumed that certain basic criteria exist: 

1. 	There must he clearly defined targets and key indicators, and they 
must he determined in advance. This ideally occurs during ox ante 
evaluation, where baseline data and assumptions about project 
progress are explicitly laid out, and from which systematic 
monitoring procedures are set up. Tie 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 research does not 
function in isolation, and therefore evaluators must consider the 

politicail, institutional, social, aird economic context in which 
research is :onducted. Evalt iotion oc curs at different management 
levels for different purposes, and car be corrcernJ with such diverse 
factors as the use of institute resources, the sc raLintific quality of 
resea rch, the lpropriateness of the Lechtology, or natioral returns 
on1 irivstLmneL itr itf rt it sertors. 

3. 	 The scope of the evali,.tion irist he c[early understood. When 
evaluating the impact of research, ai differenti ation must be made 
between research rusuits atod the contribution they make toward 
greater development ohjct iyes. Sine this nmtribuLion is 

ifluieniced by national it rastructure, econiiori c paraimeters, externsion 
possibilities, ": ., succes.uens or failure: in agricultural 
development crarnt he ascribed solely to technology generated from 
research. Research creates for development;only the potet_ia __l_ 

whetrer or not this is realized depends on many other factors.
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TYPES OF RESEARIH PROGRANI EVALUATION 

Information from evaluations is used in different stages of research 
management (Table L), by all levels of the management hierarchy. It is 
used in the management of teochnic L programs, personnel, and financial 
resources. All research manage rs have participated in some monitoring
and evaluation exercises, such as per.soon-'l appraisal, program planning, 
or end-of-project revieow of donor-furiid-d act ivities. But most research 
institutes do not use /E to maximiun advantage. Ihis section discusses 
the type:s of evaluations that are useful to managing the research program
itself. 

Part aofth, it uaon surroundiig the discipline of evaluation is an 
i consist,.ny in the terminology used. This becomes even less clear in 
the area of research evaluation, where little previous work has been 
lotte. In arder to discuss the concepts, issues, arid methods of the 
dift erent types o eva0luat ion, it is necessary to define a working 
vocabulary. Sinie there is no consensus on the terminology, ISNAR has
 
acceptd the. o lowing broad dt ini t ions. 

r r n eResearch vl.taion:v . Iity and relevance..t oI _, qu-i 

The evaluat ion of tec'hnical research programs involves three important 
aspects. Thue pera rmance of the research program compares achieved with 
expected outputs. It is primarily concerned with the use of resources, 
and the timeliness at the activity, and is determined mostly through 
monitoring inodotgi)ing evaluation. Resul ts from performance M/E are used 
to itmprove mintag m tt procedures anl intcrease productivity. 

Assessing the success or failure otf research, however, goes far beyond
 
determining whether resources were used according to plan. Qualitj in
 
research xecution - the adhlerencet to accepted standards of scientific
 
work and p ecision - is essential. Evain.,L., g quality in research poses
 
serious protblems for research organizations that lack experienced 
sc ientific experti.e to cover all the disciplines and areas being 
researc:hed. Th quality if research is determined almost exclusively
 
through som form of peer or expert review. Due to its importance and
 
the problems encountered with peer review in many organizations, the
 
topic will tic covered in scme detail in this paper.
 

Finally, research must he relevant-. In most developing countries, 
research is "miss on-oriente"; chat is, it attempts to solve 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 specitic ,disciplinary focus to include experts in social, 
economic, utnd even political sciences. Determnning tha relevance of 
research on invlIves teedback fronm on-farm research and data 
colleo tian through htitM, and informal surveys. 

To disciss iivaluation, it is necessary to distinguish between types of 
evaluation, since practitioners use terms incor:sistently. Evaluations 
are most often categorized according to when they occur and their 

http:consist,.ny
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Table 1: 
RQes L Mnitorinq and Evaluation at Different Levplkof Ma Igement
 .1n.Arsgultural Research SyVjl,
 

Level of Type Methods Frequency Use 
management 

I. Cabinet Impact 
Ex ante 

Socioeconomic survey 
Technical & socio-

10-15 yrs 
3-5 yrs 

Guide investment 
level to broad 

economic analysis sectors 

2. Agriculture 
ministries 

impact 
Ex ante 

Socioeconomic survey 
Technical and socio-

10-15 yrs Guide balance of 
investment in 

Ex post economic analysis, 
and review 

3-5 yrs research/development 
institutions 

3. National 
agricultural 
research 
(council) 

Ex 
Ex 

ante 
post 

Technical and 
socioeconomic 
analysis and reviuw 

3-5 yrs Determine potential 
impact of research 
initiatives to guide 
allocations to 
research institutions 

Verify original
assumptions/lessons 
learned 

4. Research 
institution; 

Ex ante Technical and 
socioeconomic 

3-5 yrs Determine potential 
impact of research 

analysis initiatives; Justify/ 
allocate resources 
to divisions/programs 

Monitoring Resource/prcess 
evaluation 

periodic Improve efficiency 
of management of 
research institution 

Ongoing Peer/expert review annual Ir.prove research 
implementaton and 
planning 

Ex post Technical and socio-
economic review 

3-5 yrs Lessons learned: 
comprehinsiveness 
& complt.mentarity 
of programs 

5. Research Monitoring Resource/process periodic Improve station 
stations evaluation management 

6. Programs Ex ante Technical & socio-
economic analysis 

3-5 yrs Determine potential 
impact of different 
research 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 
evaluation 

periodic Improve project 
management 

Ongoing Peer/expert review annual Guide to modify 
projects in progress 

Ex-post Technical/socio-
economic review 

3-5 yrs Guide for future 
projects 

8. Researcher Monitoring Resource/process 
evaluation 

periodic Improve activity 
management 

Ongoing Peer/expert review annual Guide research 
execution 
and planning 
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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 after research results have been
 
achieved (impact), to assess its ultimate impact on development.
 

Ex ante evaluation 

Ex ante evaluation is a research planning process, which includes a 
comprehen:sive 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 considertion the allocation of 
resources to different commnodities, 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 gals 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. Techniques 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 applicatble, it is often difficult to obtain 
the necessary personnel and data to conduct the analyses, and it is hard 
to identify and analyze the externalities arising from research which add 
benefits not captured in cost/benefit models. A possible exception is 
very specific research, such as the development of hybrids, where 
benefits can he captured by a single indicator, say improved yield. 

At the projec t and program levels the techniques most often used are 
checklists and scoring models, with less emphasis on economic analysis. 
For these imre 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 umore project-oriented systems, the reviewers have more 
control over the development of the research program. A positive benefit 
of the pr(Jject sys tem is that researchers must clearly formulate 
objectives and workplans. This makes management-by-objective possible, 
which can economize an scarce resources. The project approach also 
encourages interaction between experienced and less experienced 
researchers 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 heiefits from research. A biological scientist might look 
only at scientific merit or the potential to make a technical 
breakthrough. To make ex ante evaluations more effective, there should 
be participa ton from different disciplines, arnd more comprehensive
 
criteria should he applied. "horough ex ante evaluation deines tile
 
baseline against khich progress will he measured, sets targets, and
 
states the assumptions used in making the projections. In addition, in 
order to tie ox ante eva!oation to ex post evaluation, tile indicators to 
be monitored during the course of the activity should be defined. 

Even at th. highest levels ot management, efftctive ex ante evaluation 
depends on inlormationlIron the researchers in the system. Management 
iuSt assure nwvhan i sms for conveyinrg feedack from researchers on what 
they consider ncssary or good opportunities for tesearch investment, 
the potent iil ctribut ion of different lines of research to development, 
and currnL or projected bottleecks preventing the full adoption and use 
ot researoh res;ult:s, . ikewise, management must conuiun icate priorities 
ard national objeoctives to researchers so operational planning can take 
place at the program ail project levels. 

Evalut i on oh ongo ing res.arcl 

The evaluation of ongoing research, also called ongoing or interin 
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 . (ngoing evaluations ca,, be annual iQi the case of project 
reviews, on demand in the case of suspected problems in implementation 
(such as utoreseen budget cuts or the departure of key stafft ), or every
 
three to five year. 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 tie anniual project proposal and
 
review process, or the administration of research stations.
 

The Most prevalent form of ongoing research evaluation looks at research 
ieoormaie, comparing achieved with expected activities, usually on an 
arnual basis in the case of research projects. It indicates how 
efficiently resources are used and identifies implementation problems. 
It 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, reconnendations 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 iii project 
objectivyes and targets . MIonitoring is fandamental to this type of 
evaluation. It primarily tracks the provision and delivery of inputs and 
services, and requires the generation of information on the availability 
and deployment of staff, infrastructure, equipment, supplies, services, 
and funds tor projects within programs. While not necessarily the 
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responsibil ity of project leaders theirselves, a lack of awareness of the 
availability and qual ity of resources can have negative effects on the 
research in progress. if reporting systems for personnel and suppiies 
are func tionirig reasonably well , and a proper work plan with defined 
resources and benchmarks has been prepared in the research proposal, it 
is relatively easy to instal I an ahl ate monitoring system for 
perf()rmacc ! evaluat ion. 

Apart from the lay--to-day :conitoring of resources, a distinctly different 
monitoring prc,ss is used in the execution of applied and adaptive 
research; that is, rec iving eeiback Irom clients - farmers, extension 
services, and d,..'elapicmnt organ izatiuns - during the course :,f the 
research. ilif ast enlne through wir-farmi research. Thiss1 at tLil 

teadrark 
 in Lh, -- trly tiges of cixper ineatatini can save substantial
 
rscalM ,(,tc" '-t it a rear iorittLion is required.
.iaa ta)1t 

MUiging csetchri evalualion is also conceried with tilt. qtality of 
rosear ch, and (t,some degree its coat jet, ingrelevance. This assessment 
i.s motst ta ct:aleduct'it thbrough expert or petr review under tie technical 
leadnrship of heads of institutts or prograwirs, an! assures the soundness 
ot teInical decisions al all levels in programis and projects. The 
idhurociic ot scientists to accepted r-search standards should be an 
importrt part of the annual project review. This is not always the 
rase, where elither time co:istraints, lack of experienced researchers to 
serve as peer;, or an over-ermphasi;is an performance exists. The issue of 

:)nL i faling rel v(ace of program and project objectives is most often 
includted in c-oripreheinsive prograrm evaluations. 

x post evI lliatioll 

An u: lu-st or f inal :valuation assesses project performance, quality, and 
rtlcAtoric : inccelieia ly iter project completion. It aLt'mpts to measure 
the A lct.ivaness and "if i'iency of a completed activity, and includes an 
analysis at tile arig i r1 issurrlitiocs used if. plarning. Ex post 
evalcation mighit b n:onfti:ig to those research managers who,
 
,:rronaers
l y, estlbl ih no Ltite f raines for projects. Using established 
norms , the rei]tlLs which a project is expected to achieve in a given time 
can be per itfied. Est imat ing the L ime frame ic; part of the ex ante 
"valuation exeri;e. ocd ex post -valuation is Ainked to ex ante
 
evaluation, atd c:arr b's t be 
 conducted where a baseline was originally 
defi ned, L:trgets were projected, and data were coliected on important 
indicators. ULfortunately, the Iink between ex ante and ex post 
avai,.tici is poor in many organizations, arid tie two arg often even 
conducted by complete ly separate groups. x antto'valuation is most 
aften orncticted through expert consensus, while -x post evaluations are 
increasingly becoming the preserve of professionar evaluators. Care must 
1e trkerc Lc avoid thi ;s;eparait on. 

Ex post ,:va cltt ion is mire itt-d.epthi thtan the aninual project evaluation, 
anid aialytas t.h, proj-t trami baginning to end, determining whether 
pr-cc .'t ci, ,t iv-s w ar ittined, caru:,as for discrepanlcies, costs, and 
titc. -j i.ol i!." 1t1c rl van.'ance ccl the rsfearrth. Ex post evaluation indicates 

ruhi t niitct cttinuc, reduced in scope, or, j' be- expandttd, 
terminittd. :,e;son: I -n-A f rorm ex post evaluation are incorporated 
into subscit.,ent proj,:ct planning exercises. Due to tie costs of 
conducting -x post evaluations, they are usually (lone only for tire more 
importarnt, innovatie, or ccrtroversial projects. 
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Ex post evaluatioas often consider such aspect8 as the cost effectiveness
 
of research; its potential relevance to national development goals; the
 
response of research to an argen! and inportant problem; the acceptance
 
of results by farmers, extension services, and development agencies; and 
the contribution of research to world knowledge. The aspects considered 
and the depth of the analysis will vary with the importance of the 
activity and the interests and vLlues 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 evaliation indicators which deal with 
research quality and ralevance. In ,.nost developing countries research is 
meant to serve development objectives. The customary criteria for 
evaluating scientifi" research, most notably journal publications and 
inntances of ,:1tation, aru not 2omprehensive enough to consider the 
appropriateness of technology or its value to development. Research 
organ izations must, therefore, broaden the classical criterla for 
evaluating research, and monitor tiese more comprehensive indicators. 
Some organizations ate trying to evaluate user satisfaction as the major 
criterion of ex post evaluation. This can be difficult, ab farmers may 
not be abl" to place a value on the research itself. 

Advance preparations for ex post evaluation should include precise plans 
on documentat ion to obtain, people tc interview, and sites to visit. 
Some supplemental infornation may need to be gathered through surveys or 
interviews. Most evaluiaoion teams use a aL,:nd of interviews, field
 
vi.;its, observtions, and report reading. Beyond a comparison of
 
cchieved and expected r-csults, ex post evaluation tries to clarify the
 
internal and external factors affecting these results.
 

.npin tCt 'a Ipat i cn 

Impact evaluation, also referred to in some of the literature as ex post
 
evaluation, atzempts 4o 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 nlicymakers to allocate more resources to research. It has 
a time frame of ten or more years after research results have been 
released, making it )ess of a management tool than the other types of 
evaluation. As with other ex post evaluations, the baseline data, 
targets, and assumptions from 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 evalations are evertially to be used to support impact 
evaluations, 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 periodically for use in a future impact 
evaluation, this must be identified at the ex ante stage of evaluation 
and monitored during the couirse of the activity. 

Evaluating the contribution of -esearch to economic development is 
complex, and there has been controversy over some of the techniques 
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uovd. Impact evaluations must distinguish between the contributions
 
research makes to national development from the contributions made by
 
other factors, such is the existence of a good extension service,
 
agricultural inpuZs, sneqUate infrastructure, and favorable marketing and 
pricing policies. Whereas benefits have been relatively easy to 
attribute in the case of singlI.-commodity technologies, such as 
high-yilrding rice under irrigation in Asia, it has proved far more 
dl'.ff'*cult to do this in more diverse and complex agricultural systems. 
As a consequence, inpi t-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 can be id,.nt ified. While thiE approach can give a more complete 
picture of tie contribution of research to the client community and 
ultimately to natioral development, This approach requires extensive and 
often expensive dato- co[lection and a thorough analysis of socioeconomic 
factors. The resuILts of impact evaluations can have broad implications 
for future priority setting, net only for research but also for
 
development suppcrt services.
 

E.VILUJA'rION CRITER[A AN) METHODS 

It is useful ir a discussion of monitoring and evaluation to distinguish 
between the terms criteria. indicators, methods, and techniques. 
Research evalIat ions are unde-taken for many reasonE and in many 
different contexts, and the evaluation criteria under investigation vary 
to some extent, depending on the type of research under investigation 
(e.g., basic, aplied), the time frame of tne evaluatioi (e.g., ex ante, 
ex post), and the aspects considered important (performance, quality, and 
reltevance). [,aid i at .- s are then selected to serve as a measurable means 
of determining whether the criteria are being met. They are usually
 
quantifiable and can be verified. For instance, if a criterion for
 
project se:lection (ex ante) is scientific merit, the indicator 
used might
be demonstrated rosefulness of the technology to an associated ongoing
 
program, and the method used might be a form of peer review. The
 
diversity of possihle choices of criteria and of the methods usd to
 
evaluate them, makes the development of generalities difficult. For any 
g. ven method, there rsight he F;-everal techniques, the use of which will 
depend on availabie data and personnel to conduct the analyses. This
 
paper concentrat,.!s on general evaluation criteria and methods, and not on
 
the sfp,*cific ndi,:ators and techniques employed.
 

For pr.)Jecti selection (ex ante evalua tion at the project level) the 
criteria generally applied are technical arnd operational: scientific 
merit, the Pppropriateness of the resources reqolired, and whether the 
project addresses arger program objectives. The need to demonstrate 
potential 'sefulness of rtesearch to greater social and economic goals is 
clearly strongest in mission-oriented research, but in recent years this 
crit erion has ai so become important for strategic research. Strategic 
roscarch targets ire nore diffi.',t to define, ard evaluation of 
strateir research t,ids to bl more continuous and less product
or erited. 



Ex ante evaluation criteria at tile program level are expanded to
 
accommodate an increasing emphasis on relevance and nat.;onal returns 
on 
investment, and inolude scientific merit, relative opportunities for 
success from mrajor thrusts within a commodity or among corrrnoditics, tile 
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. iR sever, they are most often conducted for large projects, 
programs, or institutes, and are not considered cost effective for all 
individual projects. The criterion of scientific merit remains 
important; this can be hard to assess because the component projects can 
be difficult to aggregate and analyze. Ex post evaluation criteria may 
differ from those originally detined in ex ante eva1uation. Economic and 
social impact of a program may have become more important than originally 
assuimeId, or he objectives of the institute may have changed to reflect 
changes in policy or opportunities for developnent. Ex post evaluation 
may also he more concerned with efficiency. Evaluation criteria and what 
constitutes success usualiy differ from one project to another; this 
means that :omparisuon with other projects is limited its an evaluation 
method. 

Seveal general methods are used ir research evaluation, depending on tile 
criteria considered mos;t important ard the purpose of the evaluation.
 
For instance, if performance is the primary concern anLd the purpose of
 
the evaluation is to improve institute or program management, resources
 
aind processes will be monitored and evaluated in what is often called a
 
.performance audit". If research quality is the primary concern, peer or 
expert review in some form will predominate. For relevance issues, the 
primary method is comprehensive evaluation based on technical and 
socioeconomic analyses, using experts front various d1isciplines. It is 
very important that those carrying out the evaluation and those being
 
evaInted uIerstand its purpose, and the intended use of the results.
 

Tehniquecs reter to different tools used to supply evaluation teams with
 
information, and these techniques are being continually refined and
 
developed. It is important to notc that while there is controversy over
 
certain techniques, there is at present little disagreement about the
 
fundamenta sounness c methods of evaluating research based 
 on a
 
consensus of experts.
 

Currently, the predominnt method employed in the evaluation of all three 
aspects of research is based to some degree oir peer or expert review. 
Peer review is the process in which scientif ic merit is evaluated by 
other scientists working in or 1lose to the fieHl. The field must be 
sufficiently large for pers; to be readily identified and there must have 
been time for the eld to develop to the stage where a basis for 
agreement on what coistiturtes quality exist,;. Py contrast, expert review 
involves the eminent speciali.ts in a particular field, and is more often 
used when ,valu;it ig an ent ir. progran or a specialized institute. 

There are numerous ways ot condu1ting pe. r and exper t review, and tile 
method selected must take into ccrsideration the organization and the 
culture it operates within. While some research organizations have had 

http:speciali.ts
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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-operat ion and Development (OECD) has identified the fol lowing types of 
peer revie!w: 

)i rt--(7ct pee r review is tef ined as a review by scientific peers which 
is confined to determining the scientific merit of an activity. 
Conmittee peer reviews ire cormon, both for ex ante and ex post 
evaIuaL ion. CofniLittee members may reach decisions individually, 
through a group rronseiisus or in a phased combination of tWe two. 
Criticisms aft the method arise when it is applied to multi
disciIplinary research, or in cases where resources are severely 
constr ined and peers may be inr competition with those being reviewed. 

Modj iftedpeer review is similar, but the criteria are broadened from 
scientific rierit to cover the socioeconomic aspects of strategic and 
applied research. This requires integrating non-sciertists into the 
direct peer rview process. The most frequently used approach is to 
include users of rescarch on conunittees and panels. A two-stage 
process is often us.ed: one which locks at "good science" and the 
second which looks at relevance. Another approach is to supplement 
the conventional direct peer review with interviews and/or
questionairces to aid more and different information to the 
ovaluation. Many evaluators have suggested that this method is less 
reliahl, than open commritte discussion in obtaining a balanced 
view. In any event, balanced juidgements are necessary between 
specialists and general ists, and the management of the process 
becmes extremiely important. 

... review 
conducted tor other purposes. Distinction in scient ic performance 

- Indirec Ler is based on information from peer reviews 

is recognized in many ways: through the award of pr s, membership
in prestigiou: societies , honorary degrees, etc. Otht.: indications 
of scientific performance come from bib iometric arialysis. 
Bib liometrics is fourded upon the assumptions that the output of 
scientific research is consistently represented by articles appearing 
in scietif ic journals; that the niuher 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 covecage 
in the data base of 
certain fields, aiud in applied and adaptive research. 

There are many problems associated with peer review. Successful peer 
review depends on evaluator objectivity, true scientific expertise, and a 
coorin objective of improving research. In fact, this is often not 
achieved. Depending on the personalities, skills, conflicts, and 
compeL.tici vniess within the organization, peer review may be negatively 
applied. The inclus,;ion of foreign experts can nrovide a means of 
achieving objectivity in peer review where cometitiveness or lack of 
scientific expertise exists. The problem of szientific objectivity also 
becomes greater when the research is multidisciplinary or aims to achieve 
social or economic objectives. It 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 interviews
 
to gather information. These can reach large numbers of practicing 
scientists, development workers, extension services, etc., thus bringing 
more information to the traditionaI peer review process. 

SETTING UP A MONITORING AND EVALUATION SYSTEM 

What_e 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 resea:ch. 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 a;re 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 guide to research organizations considering setting up or 
enlarging their M/E systems: 

- Whic ashpectso research are weakest in the or anization 

erforman monitori 
 ulit control rlevance of research? 
The performance of research deals with the eff icient use of resources 
and the achiev-ment of stated outputs on schedule. The quality of 
research is concerned with the adherence of researchers to accepted 
standards af scientific 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 
evaltion have a role to play in all three aspects. 

Is research ploi,! ig at all levels soff icient to provide clear
 
objeciyes ,i_ targets? The relevance of research can only be
 
determined if its objectives are clearly stated and 
 relate to greater 
development objectives. Likewise, evaluation cannot check 
performance against objec ires if these objectives are poorly 
defined. At each level of 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 identification of researchable problems with targets 
in major coWlWdities for thd next 10 years. The need for a clear 
specification of 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 prcedures 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, outhocity, etc. In such 
cases, notlhing is gained by installing a more elaborate M/E system. 

Who zieeds the information, for what purposes. and iinwhat time 
fraime? It is essential when planning 1/E activities to clearly 
determine who will use the results and for what purposes. The level 
of effort of /E should be scalel to the expected use. Also, unless 
data gatier iiog, analysis, reporting of informat ion, and subsequent 
action are going to be timely, there i, little point in setting up an 
M/E system at all. To assure this timeliness often requires that 
authority for correctiwye action he delegated to middle-level managers 
who are closest to the problem. 

. to the Once 
defined, verif iable indicators of achievement must be selected, and 
the methods of measurement determined. These provide the basi; for 
monitoring, and systermiatic Monitoring builis up the body of 
information for suhsequent evaIluation. The choice of indicators has 
implications on the type of people needed to monitor them, and the 

WIat iirdic itrsire-I-ederI do job? objectives have been 

costs of M/E. While one might he tempted to assemble volumes of 
data, especiilly it a ,orrrliter system has recently been installed, 
data are costly to collect, and irrelevart data will only complicate 
analysis Ilter on. 

Are tire datLo r.ohe collect+_,l ot.ctive! "nd yeri iable? Objective in 
tie sense that tie slmeidt a io lec ted by rIifierent people woould be 
coIsi. tr,,nt in '.hat recorded data exist to back-up any; veriI iab l 

con' Iis i(eis marilt .
 

Are personriel a,rtd funds available to do theiM/E work? A corrmitment 
of resourres is necessary .il all levels to record arid analyze data, 
report information, and carry otlt evalwoat ions. 

1.s a separaoto MI. till i t l ot? 

Marry research organizations, having once made the commitment to do more
 
thorough evaluations, decide to establish a separate monitoring and
 
evaluation tinit. Tie evaluaion function is often combined with 
a 
responsibility fi)r programnning future activities, in a planning and 
,.vialuation unit. W'hether i re-search organization needs a special unit
 
, ru itar in, an eva 
 ittitlon ,ependts or the types of evaluations deemed 
n,,cessary, al(I the qir,tntity irnd type of ditta req,,ired. For example, 
,:::tenisive intl spot' iatliiced daLta may be needed to perform detailec( economic 
aria lyses, rital ly tor impat ! evaItirtio,. lre comiplexity of the research 
orgarnization - its s i ad struictur', - will also influence whether or 
riot a sp.ecial I/ nillitis reled. 

If a spe:cial unit is r;ratrd, its staffing will obviously depend upon the 
functions assigned to it. "Iuch of tht- information needed to monitor and 
evaluate research is obtai .rd by research managers themselves, through 
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regular reporting. Unless vcry ex.tensive data collection ard analysi.; 
are undertaken, a spac:ialist in evaluation :hoild not he necessary. hlome 
expertise, however, may he required on a consultancy hasis to set up the 
unit. The irit shoild hav" a service orientation, and be statfed, at 
least in part, by form-r researthors. M/a will be better accepted by 
researrhers ii it is porceivotd as an internal act ivity, conducted by 
teol uw rvs.rot ,ors who are sympathet.i t to the special nature of research. 

How mlnc h do'-, '! K ost? 

The to:>tsiot ntait oriug .nd ovaloation dipend tuponi the services required, 
the ,xtot.;iv.o .;s ot ,tita cto lootiun and analysis, iand whether external 
assist l,'t, i': '!';'-d(!. l..*i, h o! /F. is d r,- rut. ti: ly by researchers, 
costs must ho butg'tod for thi' diruct costs it thu evaluation staff, for 
travel, for ,trdinating ani tai ating data it the program arid 
directoroto I ,v, I, and tr preparing evaluation reports. There is also a 
1:5 visil '* opport unity 'ost ot the uxp r ts' tite, and the costs of 

oisrupLtion in th o:garization. Though costs vary considerably from one 
organization to thi othit', a rantge at I.1 t 1.0% of thn program budget 
is oftoi cittd for diiirot costs. Those Costs S1it11lt he included as a 

sepirate ulgot linet item tfor a]lImaor I tettso ta ch prog rams. 

The ,os t s ot ovaluai..n, particularly o Ox ate o-'Val uat ion, should be 
halartd again:t ti bneits to be gaited from sound research planning. 
Evaluatiars ,'tt prov ide less aobviots benef its also, such as all improved 
chia.ilof o ri within tim organization, or atnouL1li cat ion uiexpected
 
exchanget o t.'ihtnical intor:mation. This is parti::uarly so when
 
evaliations are multi-dis,'iplinary. In stnmt ary, while costs may vary,
 
thoy shouild t'-! prttportio at to th. importance of the program or
 
institut, - f.. ing ,valluatL,d. 

;I idt. I i no s It r ..'at I tilL icn 

Roga Iil1,.ss i t the ot v.luati n performd, general guidelines are 
,ivailal,. t,, mako the protetss more efficient and eff:ctive. First, the 
ob joti vos and itouidari s ot tti evaluat ion ttsLt he outlined in advance, 
and sh i t e ,tgt,tid by both the evaluators att those being evaluated, 
For an .innual r'.'iw this is not complicatled, but tor more in-depth 

evaluat in,.;, t "tscito to work'' tatement may be necessary. This 

sta tor nltt lists thet jectiv#'s ot the evaluation, arid the type of 
intrmititn tt ho tit,aintd and anIialyzd 'luring the evaluation It is a 

LitL to tL o) -xpt! t,,,d otitlut , it tioat ions to be answered. It does iot 
usual tylywpc t tzts attitdt s to be used. 

Tho pl ans tor i ttntmtr,'htus iv,. oval ti ion indicate in advance tite 
hlt unirtt,'rtt.ltiL I ,',, '.', eapto into rvi w, 1nd siLes to visit. It will 
ieti tiy tow ,;;.p In tttoa..t li t ttrtttitt which may need tt he gathered 

through surveyis o r nt,"viows .Mlst oval'atirt teams use a blend of 
itttorvi.ws , i,,lii "'isi s , ,i,!rvatitts, ain report reading. As research 

plays ,, roi.. in 1tat ilt: 1 1 ,'..:ltop,,nt , art ,'vtluation must cansider the 
institutiiinal , pol it i,, '. , s;cci,,! , ,o11, ,-conlomic conlteXt ill which it is 

cottdu"'''' , . P',ytttd ,a ,', p.,ty i ; : oi t ait'',veiexp cted restilts,dtt all 
ovalhl, itu1 s llttd t ry to .:at ity h, initornal arid oxternual ;actors 

aft'otting th's,' t',stilIts. 

http:itttorvi.ws
http:Iil1,.ss
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For 	 comprehensi.e program or institute evaluations it may be desirable to 
bring in expertise from outside of the organization. The objectivity and 
specialist skills o t external evaluators can be in asset, especially for 
more complex or controversial research, for reviews of programs within 
institutes ard their complemnttariLy, and for suggesting major changes in 
the 	organization's thrusts. The major disadvan tage to external 
participation is the cost and a lack of famil'iarity with the country or 
the 	organizato (Cable 2). Regardless at the size and cost of the 
effort, evaluition shou id he considered part of researcil planning and 
implementation, iand theretore incorporated as a regular research expense. 

Cable 2. Cons idcerat. ions for Us.iig [n-hous. Versus External Evaluators 

In-house Eval ua t,)rs 

Advantages 	 Disadvantas 

* Familiarity with programs & staff * Objectivity and candor may be 
ope rat ions 	 questioned
 

* 	 Consistency assunwed with national * Possibility of organizational 
value system role conflict 

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

" Less expernsiwye 

External Evaluator,; 

* (;reater objectivity 	 * May be per.reived as policeman 
* Free at organizational bias 	 and iiake staff anxious 
* 	 Possibly greater acc,.ess * Requires time for contract 

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

technology
 

Collaborative Evaluators 

* 	 Advantages of both in-horue and * Some candid discussion of 
exteornal e plus sensitive issuesovaluators; broader national may 
cultural aind .echu-al p:rspecLive be constrained 

eignModified: USAI. Do.. and EvaIoation of AID-Assisted Projects, 1980. 
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An evaluation culminates in recontiendations to the appropriate level of
 
management: for a research program might
this be suggestions for the revision 
of its objectives, workplan and schedule, or the suggested termination of a 
project. At a higher level a recoumnendation might be made to provide 
emergency funds, chiinge staff assignments and priorities, or radically modify 
or termi.,ate a program. Those researche-s most involved in the activity being
eviluated should be given the opportunity to conmment on the evaluation and the 
recommendations made. For iny evaluation to be useful, feedback and
 
corrective act ibe; must be timely. 

ISNAR 'S APPROACH TO DEVEI.OPING M/E MATFl IAS 

Because of the diverse contributions mantitoring and evaluation makecal to
r'.search manageme t, ISNAR "rane develop M/ materials in all areas at once,
this all the more so lecause at the dearth ot background materials from which 
to draw. Oine ,ntO-: on ionitoring and evaluating ongoing research activities 
has been proaured thus tar. The primary focus is on 
evaluating the
 
effectiveness and efficiency 
 of the research program, including

decision-mikiig prcadures, program 
 leadership, arid the adherence of
 
q0ietist:; to iccepted standards-l of research execut iLn 
 arid reporting.
lmportanit assoi ed elIeents of personnel manriagement are prenrted in the
 
ISNAR paper, "Hurriin Resourc Manlalagemenrt in Agr icul tural Research".
 

Planning or tx ante evaoluation is probably the single mo.st important activity
at a resetrch inaliagcr. ISNAR has prepared a separate paper, "Priority Setting

in Agricultural 
kesearch" which describes different planning techniques at the
 
national leve , including simple 'lecklisc;, scoring models, arid 
benefit/cost

malysis. A mr." thorough paper on ex ante evaluation at the program and 
project levels is being produced; it will provide more information on
 
establishing bts,,l Ir ;, defining targets, and identifying criteria and
 
indicators for !;il.'fqu.nt mionitoring aid evaluation. 

An additional annex will ,ventually he written on ex post evaluation, tie 
measurerent of quality, relevance aport oritlce, and of completed research 
project aor program. Ex post evaluation provides the basis for incorporating

lessons learred into subsequent 'xercises. This
planning evaluation uses the
 
informat ion from ex ite ,ovaluation as reference
its if it exists. 

The development ot niaterials for impact eval uation of research programs has 
not yet been undertlkm by ISNAR. Impact ovaluation of rosearch is an object 
ot study in many universities and other organizations. It is an evaluation 
whose greatest ciontribution is to policy dialogue, but it has limited use as a 
managemenit device. At the pr,,erit time, ISNAR's resources are being used to 
develop approaches ,,nd methods in ex ante, origoing, exand post evaluation, 
which .aremore ,ocIul to research managers in the mediun term. 

http:il.'fqu.nt
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Annex 1 

MONITORING AND EVALUATING ONGOING RESEARCH
 

De f i n itions o f _term an_ oncepts 

The terms "program" and "project" are used in various organizations to refer 
to different things. In %his pa er, the term program refers to coordinated 
research activities whose combined 3cientific output addresses national 
research objectwivs. Programs are long-term in scope, and somewhat 
con L i nmuns The, are composed, n some cases, of sub-prngrams, and of
 
project.s. Proicts address specific research 
 problems, and have explicitly
(ieojred tima tramc,; , resources, and targets. Each project in turn comprises a 
number at ;pe-Iric operations or experiments. 

For cxooarp l+, a maize program might be created to address the research
 
object ive ot improvel maize technology, which itself responds to development
 
oect v. xt 1increased cereal pruduction. It is divided into two main
 
sub-prcgr;am,: i.ize
breeding and agronomy. Within the agronomy sub-program

there are hra: pro jeL. : maize fertilization, maize intercropping, and
 
scioecnomic study of local practices. Operations within 
 the maize 
fert ilization project might include trials using rock phosphates, compound
 
ferti I izers, aoK maniring.
 

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 aubdivisions. lowever they are detined,
objectives must he. deterrmiued for each level of the research hie:archy, in
 
turn, research evaluation should take 
 place at all levels in reference to 
these objectives: ro experiments and operations, to individual projects and 
prograls, to programs in the aggregate. This ensures the soundness
te,'hnical decisions from program 

of 
Byplanning to the execution ol experiments.

routinely evaluating research activitifcs, researchers and supervisors can
 
modify these activities in the course of program implementation in light of
 
information galined.
 

R-e Li jionisi p be twoeri ox a:te and ongoing research evaluation 

Cood planning or ex ante evaluation is necessary for the evaluation of ongoing
research. It is against the original plan - its targets and assumptions 
that an activity is judged. There are, of course, different levels ot ex ante 
ovaluatiou in ntLional agricultural research. The highest level determines 
how well the research system responds to national development objectives.
It can involve priority setting and broad resource allocations across
conmodities, regions, andi disciplines. At the subsequent echelon of decision 
making, resources are ailocated to alternative research thrusts or approaches
within comnodities, based on an analysis of Ine technical constraints and 
opportunities, ard the availability of resoarces. At the next level, programs
and projects witLha programs are defined and alternative research activities 
selected. 
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At every level of prograin planang th,!re should be clear def ini tions of 
objectives , ident if iable inputs and expected outputs, and some not ion of time 
frame. Any a:;swipi ions used iii planning, whether for a program strategy or a 
project proposal, sho li be uxplicit and may be subject to evaluation later 
on. It is durinK x ante eva luation exercises that the key indicator, used to 
n1O1itor anid otVal1tL e progress are idtntified. 

1M!aitorin& ,1m oing researcuh 

Moiitiring is primatrily iocuseo on resta;rch project performnance, the use of 
resources and thte ahiv evl etit o cLitputsI It comprises several processes: 
the regular recording o key indicators; analysi;; which transforms data into 
irifofiration; rptt) i il i j r a tirt to ,ip)ropiriaite levels of management; 
ard it system of irilormatiou s;toage which *s easily accessibe (Figure 1). 
These prw '-,:S;t-s are int.grattd into day-to-day wiarhigemtL for the purpose of 
keeping ai activity moving is pInrnt.,d. Monitoring is primarili focused on 
inputs and outpuLs, oi whetli r per-sont:[ , buildings, e.quipment supplies, 
funds, and suppo rt 'er'vices aret avaitable and on schedule. 

Figure 1: Relationship of Monitoring to Evaluation 
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Data are available cn research activities through various sources. 
Administrative personnel may keep detailed records of staff time, funds , and 
equipment used. Te,rchnical data are recorded in tiied notebooks, periodic 
research reports, and annilual project reports. It thise data are 
systematical Iy 'illected ,ld trlyzed in i timely way, problems can be 
identified and r,::; lved, aid ininr'mat io Valuarble to ether researchers can be 
circulated. While Mie:; tL, t;,ied i: moiito ig are recorded by "esearchers or 
admrinistrative staft, project l:aders are usually responsible for their 
colpilotion and aialysis. Thtre ShoUld by Aclear assigntmtients of responsibility 
for 	dati 'oll, ti u , aniatly.'sis, reportird: , And r.ii:dial action. 

to taring ind ,'vaIluation are ta'iliLtAted it a project mnnagelnerrt apiproach is 
used., le key iaiicators ire be mtohitoted ire identifil At the outset when 
drawing op the rese.arcl pl)ject wirkplaitr. A logital Fraitt-work matrix, 
icc iili,!d ii ISNAR Working Pap r No. 12, is ,i, tei:itichuiqu that can lie u;ed for 
,irinitli indiicator; :;atnd is data i). Th,_ link between what ist i o of (TlI. 
S-hlh!t iitd what- ltuaIly take:; place ran be direiltly t.tabl ihed by 

ip.,ritg p,riodi: progres:; reports with the origial workplan. Iis not only 
trc:; :iojk t :eidei; to ketep track of their At ivities, it Also facil itates 
tollmt i'uti itol it problemis to higher levels ofi rii;igcritt 

Int the i:ninti iutig it a new inrtlituoring proceilri , it is r et ssary to start 
with l lt a lysi:; A th,:eiltrintt situation: what rl.: rting is currentlly 
requitrtI, hw well is it accomplisheid, and what additioal reporting is 
:eC:e;S ;try I h, l olt . t ; i. . monitaring system he agreed by thet ii 	 shoild upon 

I:plviiilt1 r*cn ig it. Sviral ( w. Ontis should be answered when designing a 
moti tot ing .;yS,tm: 

Who tl.i tvds thy ittormiti n ani for- what purlpos:? 

--	 Whatt ire the .. i'mplet;st meaitns poss ibl o collccting the necessary data? 
Cart they I,,ohtain,.l trri -xisn t iNg .sotrres? If not Available, can they be 
culletiotd at reasoen anible co.st in relation to their i:;Ltulnesr? 

- Can ttt inlotmttintt sultitig;' tram data analysis he presented in a simple, 
standard ttriniLt ,or tim,.uiy use itndeision making? 

(:;in thei lratiu tii)r be stored in ;t tormal 'ontpat ible with that frot other 
sources, si f indings from similar activities can te comrpared? 

Witt th inrreat:;eu, ite af miicrocomputers iiideveloping countries, it is 
apiprpriate ti, duiteriiie which monuitoring procedures, if any, should be 
,oiiittrizttd. Microctiiputets can he very usefun for analyzing and storing 

large v i.rlliti s tf ultia but they ire not necessarv for all research 
orgainii/:itis oran r atl /E processes. A lack of computer capability should 
lrever be,,-icctuipti-d as in ,xcuse ti itr,inteqi;te record keeping, just as the 
elxis trit of ,"unpater; tics noit js.;tify incretsinrg the quattity of data 
got h.:red. in t.he other hlnd, orce- A good daita ase has been created, it 
tcomers; yit.;y w, h iclilitte o() uipdaite it periodlilcally and to retrieve data in 
v/ario u: toris. 

mpliter; ,it h": "Sp;eci i lly u;: tll tfor u iointLoitnirng a data base oil personn-el, 
iir 	pro iram,udgetring in larger research systems , arid Cor tin.*agemert of 
physical airi I inancial resources. Computers certainly facilitate the 
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Table 3: Examples of Rese.rch Program Indicators 

LevelsPossible 
 Means of Responsibility for'
 
management indicator verification 
 data collection
 

Project nuts - based on operation workplans: 

- personnel scientific and time sheets individual reports 
support t ime 

- funding expenditures accounting data accounting office 
- facilities construction or on-site report institute engineer 

acquisition procurement data accounting office 
- equipment acquisition procurement data accounting office 

& suppi is actual use lab/station logs lab/station manager 
- leadership project meethgs meeting reports project head
 

program meetings meeting reports program head 
- training courses completed training records training officer 

roeytk. Otuputs 

- preliminary research data research reports scientist 
research from experiments publications project head 
results and surveys
 

- completed conmitteeprogram program records program head 
research recommendations annual reports NARS director 
results 

- research trained personnel training records training officer 
capacity & improved administration administrator 
ip roved facilities records 

9pgryiif- CotrAil:tioni of knowledge from research programs to research, 
dove lopment and policy-making bodies: 

- new knowledge released program records program head 
of interest L,.chmology or certification national body
to research, recomnendations res/extension extension service 
extension & conmunications NARS director 
po1icymakers on pot icy 

National/InstituLe - Research relationship to national development 
object ivs: 

- increased vrop production data farm surveys statistics dept. 
product ion 

- intens;ified 

lamn! use 
changes 

Pattorns 
in crop 

& inputs 
input statistics devel, minis ry 

- conse rva tion 
. land us:;e 

- increase( 
income 

- improved 

redutced erosion 
resource plaoniuig 
per capita change 
increased spend ,ng 
decreased disease 

shrvey methods 
planning document 
at ional data 

vi! lage surveys 
nutrition surveys 

land use body 
planning body 
statistics dept. 
(levei. ministry 
national health 

nutrition & mortality service 
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use of management tools, such as the critical path analysis described in 
iSNAR Working Paper No. 13, when scheduling tasks and tracking progress. 
Data collection systems should be designed taking into account whether 
techniques will be done manually or computer;on if computers are to be 
used there can be advantages to decenitralizing the inputting of data on 
microcomputers at rescarch stations. This minimizes the risk of 
transporting data aind makes management at these stations responsible for 
the accuracy of these dat a. t is also important to select the software 
for tabulation ard analysis beftore designing the forms oil which data wili 
be recordyl. 

Thu. most cormoall form for reporting information in monitoring is the 
per iodic progress report. Researcht.rs and project leaders are often 
requi red to suihbmnit such liports on resources used, problems encountered, 
and tasks ,ochi,:ved. They signal management to take remedial actions. 
Irogresr tscpotsrin h, ued inl conjunction with program budgeting forms 
and proloct workpan tio c heck progress against planned objectives. 
Progr'sq report..; do not niocessarily require a iaiir"tive text, and they 
can b t u t.1hor ,,i plit ied by using Ii stanidard tormat which refers back to 
tilt! original '.'olkptall. 

A simple t itr, it fo rf-porting tcilitates analysis and synthesis of 
nit ormat ii., F-or ius tance, [rogrile a can more easily reviewcders much 

the project. prugr,-ss; reports aind swaulnrize thorm if the format is s tandard 
ind prohl,,ms in impll,.nlti l are easily identifiable. In cases where 
reliteld intorlation is i ported fraom di tirerit sources, a similar format 
permits e-a-sir cr,,; ,analy;i.; At each level of management (project,
progralm, in,;titute) :.owoilSilegre,: ol reporting is required (Table 4), and 
it itilor-mat io i not ;ulirunirizf-d ;t each level as it moves upward, the 
,iit ,t,)rat will receive umarig.ablu qu it is of informration, often of 
QN11l1--ssa:;lry de~tail . 

is another i:lportant a pect of ;a iniiitoring system. Whether 
m, tl ,lii.'t t riz d, injtirlatiouImilust be a:cessible. A centralized 
:ysLIflll ,tf irotma ion atoraig" c;an Ii eli rllricosary delays at outlying 
stal i 1 tIat id it. Cov:rllely, dalai led ,ack-ip data from stations 
are not rt., I yi n ,', tro l itlos. When deciilidig where to store data 
at ii, timltiol, thal need tar it, the fac'ility of' movement, and the 
Sl:,'uriLy O ',t t , dit I, calls idered.i, l 1i he 

'In a pur,:ly t:huica[ Iluvel, re;earch masrogor-; also Inoritor the potential 
.UC5: ; ull t ;nd l toill o! a tectriolagy dhurinig the course of its 
d v ltiliIIt. i'Ih ; Io be dhaue threugh the early itt roiuc t ion of on-farm 
Its.arh t, It lidy ,o ,:i .colnoliric aspects of the proposed technology and to 
v rity -.hthLor t.,iuh"clolgy bie ing develaped is appropriate. Several 
Lchuiqllils ire lvai!ahli LI gain jtortilllt iOn on farmers' constraints, 
int-rests, aod 'pabil l i,; through this process. Other techniques for 
getting t,.ledback on Adaptive raseiIrchlare torrmal and informal surveys of 
attitudes; orad pra, es. All I t these teed informatiori into ongoing 
reselarch and coi he thought otf .; mnl itorinrg techntriques. 

http:Researcht.rs
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Table 4. Flow of Monitoring Reports
 

Person responsible Re.ort 	 Sent to whom 

Accountnt 	 Monthly or quarterly Researcher/Project 
budgetary sLaLement leader 

Chief accountant
 

Researc Ieur 	 Per iodic progress report Project leader
 
includes f .nancial summary Station head
 

Annual/final research Project leader 
report Station head 

Project leader 	 Sumary of progress reports 1'rogram 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
 

DGaors 

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 latter being largely achieved through careful ex ante 
evaluotion. While evaluation is an important management tool, it should 
be unlderscored that no >1/E system can make up for a lack of key 
sc entific leaoders hip, as so often occurs in research organizations where 
q;ttf 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 yePs, in the case of entire programs. 
The essential elements of these different types of evaluations will be 
discussed here, commencing with a brief introduction to the importance of 
peer review in the !)rocess. 

Roleat 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 
organizationa! support aud resources provided. Peer review, the 
assessmen t of research bby colleagues, is the approach often taken in 
annual project reviews; uxpert review is more often applied to 

iomprehensive pgrram reviews. Peer and expert review work best wbere
 
constructive criticism and open discut :iin are acceptable.
 

Peer review cau play a role in many a!-".'cts of resear,.h, such as whether 
project and program objectives cooti ine to add ress important research 
priorities; the degree ta which planned objectives have been achieved; 
the need t.o modify objctiv:s or to propose activities in light of new 
information, the quality ot the research conducted; its efficiency 
rclative to other projects; the timiiness and effectiveness of research 
comnhicatioas; and the reed to develop interdisciplinary teams for 
ifilp lelmerLti air n1i afro Iys; is. 

Roler I stroE, progranr lerdership. In many developing countries the 
majority oft sceritists are young and relatively inexperienced when they 
assimelr research respons ibi liLies. For this reason, many research 
organizations in ,lvelopipg countries have adopted a project approach to 
research, versus a researcher -or iented one allowing maximum autonomy. 
Strong program eadership, and supervision of less-experienced staff are 
indispensab le in these research systems, though care mrst 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 involving more
experienced staff in the process of proposal development. 

A riua-lprojert arnd pro grin!va 1uat ions. Good program evaluation is based 
on ain ainual review of component projects. The annual Drojeqct 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 alternatLe ideas and approaches to 
less-experi,.nred researchers. Senior research management should be able 
to assess th,. quality of this process if good minutes are written up of 
the meeting, inrlrding the topics discussed, issues raised, and 
rew iriendi, t ions mideui 

The anrinual projle reov'e depends on the timely submission of annual 
project reports, Writinrg these reports seems to be a bettleneck in many 
NARS. Preparation for ,n.d participation in these technical reviews, 
inc luding prompt report writing, is part oi a researcher's job and, 
therefore, provides ore possible criLerion for employee performance 
ippraisal, ind the application of rewards ana sanctions. 
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Annual reporting usually includes a suanary of the objectives of the

project, methods, data analysis, results, and discussion. The length and
 
cimplexity of this annual report will depend on 
the type of experiment

and the state of advancement of the project. A sunnary account of 
resources used and costs are attached, based upon the periodic progress

;reports and the original workplan. It would be beneficial if a final

research report ol 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 need only be edited and modified to
 
conform to 
particular journal requirements.
 

Anntual 1 aation iou and planning meetings require the active
 
participation of researchers, project leaders, and program heads.
 
Experts from outside the 
institute may be invited to participate, These

reviews deal with the scientific/technical content and resource
requirements of all projects which comprise the program. They also
provide a forum for discussing problems in program management and certain 
aspects of station management. The annual program evaluation and

planning meeting is monitored through minutes, and an annual program

report suimarizes 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
 
propos d budget of the institute for the following year based 
 on reports
and r-cjmunendations of the annual prograr., rev/iews. 

-_e.rra evaluation. Periodically, "ay every three to fiveyeais, it is important to organize program-level evaluations 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 to modify and improve the existing program, and su-mative, where 
decisions are taken to initiate, continue, or 
terminate programs. The
 
emphasis in program evaluation tends to be on current anti future 
programs, using lessons learned from past research in a forward-looking
 
way. The original objectives, targets, and assumptions of 
 the program 
are analyzed to see if they ara 
still valid. They are modified
 
accordingly. Project approaches and their likelihood of meeting existing
 
or revised program objectives are examined. 
 They ere also viewed in the
 
aggregate, in terms of their importance, resoarce requirements, arid 
complementarity. 
 This level of program analysis is necessary for setting

priorities, allocating resources, and defining long-term research plans

at the national and institute levels, a," 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 of the available methods and techniques of program evaluation are 
currently more often unsed in disciplines oth:er than agricultural research 
(Table 5). The evaluation of research r'equires 
some modification of 
existing techniques to accoranodate 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 defined.
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!ny different terms 

and techniques used in program evaluation. The central features of all
 
these approaches are that they are analyses of program processes, not
 
just program content. They, therefore, have implications for improving
 
efficiency and effectiveness. They include quantitative and qualitative
 
techniques. The primary method in program evaluation is informed
 
judgement through peer or expert review. This body is supplied with
 
information on programs through interviews, observation, and analysis (f
 
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.
 

-. are used in the literature to describe the methods
 

Table 5. TechnipaIuen Used in Program Evaluation
 

Checklists Consultation with Experts
 
Content Analysis Cost-Benefit Analysi.s
 
Cost Effectiveness Analysis Cross-Impact/Cross-Support Matrix
 
Decision Analysis Delphi
 
Input-Output Analysis Interviews and Opinion Surveys
 
Historical Analog Least Cost
 
Modeling Network Analysis
 
Probabiiity Trree Public Participation
 
Rank Size Analysis Relevance Tree
 
Scoring 'Models Simulation
 
Statistical Analysis Stochastic Estimates
 
Substitution Curves Trend Analysis
 
Workshops, Panels, Conferences
 

Modified: (nates, Vary T. "Technology Assessment in Federal Agencies:
 
1971-1976". Natio:Lal 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
 
oiganizations, and a mechanism for bringing user feedback into the
 
process. irogram evaluations may also include representatives from 
planning and Finance ministries, depending on the size and importance of 
the program. Evaluators, 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 ealuators in advance in evaluation methods, team-building 
techniques, and communication, and by using external evaluators, when 
possible.
 

Slirmna ry 

In siunmary, this annex has tried to illustrate the importance of 
integrating monitoring and evaluation activities into day-to-day 
management practices in nation.-l research organizations. It concentrates 
on the internal monitoring and eviluation which should take place for 
ongoing research, and focuses primarily on the necessary reporting 
requirements of the researchers themselves. 
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On an annual basis, project and prog ram aanacment are most conruned 
with performanpce monitoring, and the quality of the res,arch being 
conducted. The scope of eomprehensiv,: program evaluation is broadened, 
however, to more thoroughly consider aspects of the relevance of 
research. The primary Method employed for all ongoing research 
evaluation !s peer or ixpert 
review. There is currently muh interest in 
developing and refining tehniqes, ;ome borrowed f rom the social 
sciences, to ntake rei.-arch program :vllotioens more informative. 

Two other ISNAR working papers icive beten produ',d which are relevant to 
onigoin 4 r, U.i inl eva.io . The Log ical Framework ir 2.esearch Planning 
and EvAlration, Wrking Paper No. 12, relates projeot;L-Ivel activities to 
larger- program nid natitonal .cseirch o)je:t s, while at the same time 
identifying torgeuts and assrurpt ions upon whicrh the success of the project 
and utur evaluot ion are based. Project Management Techniques for 
Pertorman'e Ma,,)nitoring, Working Piaper 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 I rm ISNAR for use as companion texts to this paper. 
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