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List of Study Units 
covered in the 
module: 

Study Unit 10.1. 
Designing monitoring 
and evaluation 
systems for research 
management 

Study Unit 10.2. 
Monitoring research 
progress towards 
objectives 

Study Unit 10.3. 
Monitoring and 
evaluating research 
quality 

Study Unit 10.4. 
Monitoring and 
evaluating the impacts 
of forestry research 

Monitoring and Evaluating 
Research Programs 

On, of you, majoc ,ospons;b;];t;os" a ,,,,acoh managoc;s to 
ensure that the research proceeds in a timely manner and within 
budget, addresses priority research topics , meets standards of 
scientific excellence, and is properly reported in appropriate 
publications. In addition, you also must satisfy the administrative 
reporting demands of your superiors, and those of external funding 
and regulatory entities. To do this properly, you need to keep 
informed about the current status of research activities and 
accomplishments, and how they are related to the goals and 
objectives of your organization. An appropriate system for 
monitoring and evaluating your research programs can provide the 
information you need to evaluate both research quality and 
impacts on science and society. 

Horton et al. (1993) defined monitoring and evaluation as follows: 

• 	"Monitoring is observing or checking on research activities and 
on their context, results, and impact. Its goals are to ensure that 
implementation is proceeding according to plan; to provide a 
record of input use, activities, and results; and to warn of 
deviations from initial goals and expected outcomes." 

• 	"Evaluation is judging, appraising, or determining the worth, 
value, or quality of proposed, on-going, or completed research, 
generally in terms of its relevance, effectiveness, efficiency, and 
impact." . 

Monitoring provides information needed for evaluating the quality or 
value of research. Monitoring systems should be designed to provide 
the information required by the types of evaluation being undertaken. 

Research evaluations can be made of either the research process 
itself, or the impacts of the research (figure 10.1) . Evaluations of 
the research process provide information that will help the 
manager improve the way in which the research is being carried 
out, and the quality and quantity of the outputs produced. Such 
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evaluations provide infonnation that can be used by managers, 
administrators, and policy makers to judge and improve the 
effectiveness and efficiency of an organization's performance. 

Process Evaluations 

Evaluate Research 

Effectiveness, Efficiency 


i 
Inputs Outputs 

~ Research Process ~ 
Costs Costs & Benefits 

I 

• 
I 

Impact Evaluations 

Evaluate Impacts of Research 

on Science, Society, Environment 


Figure 10.1. Evaluations of forestry research can be made of the research process 
itself, or of the impacts (costs and benefits) of the inputs used and the outputs 
produced. 

Evaluations also can be made of the impacts of research on science 
and society of specific research projects, programs, or activities . 
Here, the objective is to increase understanding of how research 
affects the real world, to evaluate the costs and benefits (both 
market and nonmarket) of research and its impacts on science 
(contributions to knowledge), society (economic, social, cultural), 
or the natural world (environmental, resource). 

Both process and impact evaluations are needed to provide 
managers with the infonnation they need to plan and manage 
forestry research activities. 

Since monitoring and evaluating research programs is such an 
important topic to research managers, we have devoted an entire 
module to help you to better understand the process. In the first 
study unit you' II learn of some of the important principles in 
designing monitoring and evaluation systems for research 
management. Next, we'll show you how monitoring can assist 
you in assessing research progress towards your organization's 
objectives. Then you'll explore ways to evaluate research that will 
help your organization produce research of consistently high 
quality. Finally, you '11 learn how to evaluate the impacts of your 
research programs, infonnation needed by donors and funding 
agencies to make decisions about funding forestry research. 
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Skill & 
Knowledge 
Assessment 

Module 10
Monitoring and 
Evaluating 
Research 
Programs 

~ 

Below are listed a number of skill and knowledge statements 
derived from the objectives of the study units in this module. 
These are identical to those listed in Study Unit 0.3 -Self
assessment of Training Needs, which you may have completed 
initially to guide your course of study. Please read each 
statement carefully and indicate with a checf...7nark the level that 
best describes your current skill or knowledge, from 1 to 5, using 
the following descriptions: 

1 I cannot pel/orm this skill, or I have not been exposed 10 the 
in/ormation. 

2 I cannot pel/orm this skill, but have observed the skill or have been 
exposed to th e information. 

3 1 can pel/orm the skill or express the knowledge with assistance tram 
others. 

4 1 can per/orm the skill or express the knowledge without assistance 
from others. 

5 1 can per/orm the skill or express the knowledge well enough to 
instruct others. 

If you would like to find 
out how much you 
improve your skills and 
knowledge by studying 
this module, we suggest 
that you complete this 
exercise before 
beginnning the module. 
This will establish your 
current level of skill and 
knowledge about the 
topics covered in this 
module. At the end of 
the module there is an 
identical skill and 
knowledge assessment 
form which you can 
complete once you have 
finished the module. By 
completing and 
comparing the before 
and after assessments, 
you can determine the 
extent to which you 
have improved your 
skills and knowledge. 

Skill or Knowledge Statement 

Your Level 01 Skill or 
Knowledge 

1 2 3 4 5 

a) Specify the purposes of your organization's 
monitoring and evaluation system. 

b) Identify the potential users of the information 
provided by your monitoring and evaluation 
system. 

c) State and use six basic questions that help to 
locus and make more meaningful the results of 
monitoring and evaluation activities. 

d) Describe the primary uses of monitoring in 
research management. 

e) List three types or levels of monitoring, and 
describe their functions. 

~ List a number of methods or mechanisms which 
can be used to monitor forestry research 
activities. 

g) Describe three criteria for evaluating the quality 
of research produced by your organization. 

h) Describe several review mechanisms that ensure 
the production of resea rch of acceptable quality. 

i) Describe the difference between ex ante and ex 
post impact evaluations. 

j) Identify the various types of impact evaluations 
used to determine research impacts. 
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Objectives 
When you have 
completed this unit, 
you should be better 
able to: 

• specify the purposes 
to be served by your 
organization's 
monitoring and 
evaluation system; 

• identify the potential 
users of the 
information provided 
by your monitoring 
and evaluation system; 

• state and use six 
basic questions that 
help to focus and 
make more 
meaningful the results 
of monitoring and 
evaluation activities; 
and 

• evaluate your own 
organization's 
monitoring and 
evaluation system for 
its utility and relevance 
to user needs. 

Designing Monitoring and 
Evaluation Systems for 
Research Management 

D,ta 00II"ted from moni'ming 'nd e"J",'ing <ese",h "" 
represent a significant investment of your organization's resources. 
But without a clear idea of how and by whom this data will be 
used, the time, effort, and expense expended in collecting the 
information may be wasted. Thus, research managers must 
carefully design their monitoring and evaluation activities to 
ensure that they will be useful as a management tool. 
Unfortunately, instead of looking at monitoring and evaluation as 
valuable management tools that gage the organization's progress 
toward its objectives, many research organizations view these 
activities as unnecessary burdens, implemented largely to satisfy 
funding or regulatory requirements. 

In this introductory study unit of this module, you'll learn how you 
or other stakeholder groups can use the results of monitoring and 
evaluation activities in guiding the management of your forestry 
research organization. You'll learn how monitoring and evaluation 
(M&E) activities must be designed from their very inception to be 
relevant and useful to those who will ultimately use the 
information they produce. We'll also provide some common 
examples of mistakes in monitoring that render the results 
unusable to groups needing the information. And we'll present six 
basic questions you can ask that will help make your M&E 
activities more relevant and useful to managers and other users of 
the information. 

managers, and researchers is to 

Importance of Monitoring ensure that the limited funds 

and Evaluation in they have for conducting 

Research Management research are used to produce 
high-quality research that is Funding for forestry research 
both scientifically sound and has never been abundant. A 
useful to prospective users. major challenge to forestry 
Sound evaluations can help the research administrators, 
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research manager better achieve desired goals and objectives, and 
can promote accountability for the resources used in the research. 
Improved evaluations of forestry research options can help make 
research programs more effective and efficient. Such evaluations 
need information that can be produced only by effective 
monitoring of research activities and accomplishments. 

Evaluation can be defined as the act of determining the value or 
worth of something. To evaluate research means to determine its 
value . But such a definition says nothing about what aspect of 
research is to be valued , what value system is to be used, or whose 
value system is to be used in the process of evaluation. As we 
shall see, determining what is to be valued and how it is to be 
valued depends to a large extent on the purpose of the evaluation . 
Each organization tends to develop its own special system of 
monitoring and evaluating research to provide the information 
needed to effectively manage its research program so as to achieve 
the objectives and goals of the organization. 

Research evaluation is not new. Administrators, managers, and 
researchers always have had to evaluate proposed research 
programs, projects, activities, and methods. To manage research 
effectively, they have had to gather information about research 
activities. However, in recent years considerable attention has 
been focused on developing better ways to evaluate research and 
improve the research evaluation process to make research planning 
and management more effective . Considerable work has been 
done on evaluating research in agriculture, and there is a large 
literature on the subject. A recent working paper by ISNAR 
(International Service for National Agricultural Research), The 
Hague, Netherlands, provides an overview of the role of 
monitoring and evaluation in the management of agricultural 
research (McLean 1988). 

More recently, new research programs in several countries have 
produced a substantial and growing literature on the evaluation of 
forestry research (cf. Bengston, Gregersen, and Lundgren 1987). 
Studies of forestry research in developed and developing countries 
around the world have been conducted in cooperation with IUFRO 
(Bengston and Gregersen 1988). At the IUFRO Research Planning 
Workshop for Africa, Sahelian and North Sudanian Zones, held in 
Nairobi in January 1986, Armstrong (1986) presented some general 
guidelines for effective evaluation of forestry research programs. 

Internal VS. External Reviews 
Research evaluations can be conducted by both internal and 
external reviews. Internal reviews are those that are initiated and 
conducted within the research organization itself as a means of 



evaluating its research strategies, plans, and achievements. The 
reviews may be of the organization as a whole, of research units 
within the organization, or of individual researchers within the 
organization. External reviews may be initiated and conducted by 
agencies outside of the research organization, or they may be 
initiated and managed by the organization itself. For example, 
funding agencies or organizations may impose external reviews as 
a reality check on expenditures of the funds allocated to the 
research organization. Or, the research organization itself may 
seek outside help in evaluating its own research program, to obtain 
a more independent check on its program and a broader 
perspective on issues and problems to be addressed. Such outside 
reviews also can identify potential areas of duplication or 
complementarity with research being conducted by other 
organizations. 

Fuglie and Ruttan (1988) suggest that strong internal review 
mechanisms are necessary (and if well done, perhaps sufficient) 
for providing the infonnation needed for research planning and 
management. However, external reviews provide an outsider 
perspective on the research program, and lend more credibility to 
the research program in the eyes of those funding the programs. 

Fuglie and Ruttan (1988) suggest that external program reviews 
are best suited for assessing research program priorities and 
strategies, rather than assessing the scientific quality of the 
research work being conducted. External program reviews should: 

Evaluate goals and strategies, focusing on: 
appropriateness of the research objectives set by the 
organization; 
reasonableness of the schedule of anticipated research 
accomplishments; and 
adequacy of the staff, facilities, funding, and other resources 
required to conduct the scheduled work. 

Evaluate research management, focusing on: 
institutional environments within which research takes place; 
management strategies used in implementing research 
programs; 
comparisons of planned and actual accomplishments; and 
general effectiveness in achieving objectives, goals, and 
mission. 

Review outreach programs (technology transfer and extension), 
focusing on: 

the scope and mix of outreach programs; and 
obtaining outside input into the outreach review process. 
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AFramework for Evaluation 
Gregersen and Lundgren (1986) have suggested a simple, useful 
framework for conducting an evaluation of forestry research. It is 
based on the following steps (figure 10.1.1): 

Evaluation Steps Factors 

Specify evaluations Intended use for-+---
objectives the evaluation 

~ 
Identify evaluation Evaluation questions-+---

measures & criteria to be answered 

~ 
Available models, date, time 

Choose model and funds: credibility and-+---
conduct evaluation relevance factors 

~ 
Interpret and 

Audience-+---
present results 

Figure 10.1.1. A framework for evaluating research: critical steps in the 
evaluation process, and factors affecting each step. (Source: Gregersen and 
Lundgren 1986.) 

Step 1. Specify the objectives of the evaluation. Before an 
evaluation can be conducted, there must be some agreement on 
what information the evaluation is to produce, the objectives of the 
evaluation. The objectives of the evaluation depend upon the uses 
to which the results are to be put, which in tum depend upon who 
will use the results. Thus, in order to specify the objectives of the 
evaluation, it is first necessary to determine who the clients for the 
evaluation are, and what questions they want answered by the 
evaluation. Both the uses and users of forestry research 
evaluations are discussed later in this study unit. 

Step 2. Identify the measures and criteria to be used in the 
evaluation. Once the objecti ves of the evaluation are specified, the 
next step is to identify the measures and criteria that will be used 
in the evaluation. Some of these criteria may be economic, some 
may be noneconomic. The exact nature of these criteria depends 
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upon the questions that the evaluation's clients want answered. 
Some of the criteria that may be used in evaluating forestry 
research are discussed in study units 10.2, 10.3, and lOA. 

Step 3. Choose the evaluation model or approach, and conduct 
the evaluation. A large number of evaluation techniques have 
been developed and used for evaluating research in forestry (for 
example, see Jakes and Leatherberry 1986, Lundgren 1986, 
Grayson 1987, McDaniels 1988). In selecting an evaluation 
model, both technical and user considerations should be kept in 
mind (figure 10.1.2). Technical considerations focus on two 
factors : (I) the constraints imposed by the client or evaluation 
situation, principally dollars, time, and data availability; and (2) 
characteristics of the analytical technique, including reliability, 
relevance, relative cost, and data needs. User considerations focus 
on two factors: (1) the objectives of the evaluation, which are 
determined by the use and purpose of the evaluation by the client; 
and (2) the criteria to be used in the evaluation, which include both 
relevance and credibility of the evaluation method selected. 

Step 4. Interpret and present the results of the evaluation. The 
fourth step in evaluation is to interpret the results in terms that are 
meaningful to the client and that can be used to answer the 
questions posed, and present that information to the client in an 
understandable, useful, and timely manner. 

Useful Principles in Monitoring and Evaluating 
Forestry Research 
There are several useful principles that can help develop more 
effective strategies for monitoring and evaluating forestry research 
(Lundgren 1989). 

Evaluations should: 

• be user-driven; 

• recognize the fundamental difference between basic and applied 
research; 

• consider both the effectiveness (concerned with doing the right 
things) and efficiency (concerned with doing things right) of 
research; 

• 	use research evaluation methods and criteria appropriate to the 
user and uses of the evaluation results; 

• recognize the basic uncertainties and risks inherent in scientific 
research; and 

• be used as an aid to decision making, not as a decision maker. 
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Independence 

Easily Understood 

Consistence 

Agreement 

Technical 
Considerations 

Legal, Political, 
and Other 

Constraints 

User 
Considerations 

Resource Allocation 

Policymaking 

Education 

Advocacy 

Nonadvocacy 

Evaluation 

Technique 


Chosen 


Figure 10.1.2. Factors affecting the choice of an evaluation approach. 
Source: Gregersen and Lundgren 1986. 

Particular emphasis should be given to defin ing the purpose for 
which monitoring and evaluation is being done, and to identifying 
and involving the people who ultimately will use the information 
produced by the monitoring and evaluation system once it is 
functioning . 
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Purposes of Research Evaluation 
In general , evaluations of forestry research can help forestry / 
research managers: ! 

• strengthen the planning and management of forestry research by 
providing information about the research process itself, and the 
production, dissemination, and utilization of research results; 

• 	 ensure that research programs are relevant to national 
development goals by providing information about the costs and 
benefits, both market and nonmarket, and social and 
environmental impacts of forestry research; 

• strengthen political supp0l1 for forestry research by providing 
information about the potential contributions of forestry 
research programs to national development goals; and 

• identify future promising directions for research. 

More specifically, research evaluations can be made for several 
purposes (Lundgren 1989). They can help: 

Establish research program direction. Evaluations can be made 
to help establ ish research program direction by appraising the 
potential impacts of proposed research programs on national 
development goals to ensure the relevance of research programs to 
a sustainable national development strategy. 

Determine funding priorities. The forestry sector must compete 
against the other economic sectors in society for scarce funds to 
support its program of forestry activities . Forestry research must 
likewise compete for funds with other areas of research , and with 
other forestry program priorities. Evaluations of forestry research 
benefits and costs, and of potential contributions to national 
economic development, can help establish funding priorities 
among competing research programs or projects . 

Justify funding requests. Evaluations of potential research 
projects and past research accomplishments provide information 
useful in justifying funding requests to legislative bodies and other 
funding agencies . Such evaluations may pay particular attention 
to research contributions to national goals, and to its impacts on 
society, resources, and the environment. 

Evaluate research proposals. Evaluations can be used to 
systematically estimate the costs and benefits of potential research 
proposals to assist in choosing the most appropriate proposals. 

Evaluate performance of people or units. The performance of 
people or of research units can be evaluated to determine to what 
extent they are accomplishing planned targets, and their general 
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effectiveness and efficiency in reaching goals and objectives. 
Such perfonnance evaluations are commonly used by research 
managers to detennine what, if any, corrective action is needed in 
program direction, how funds and other resources are to be 
allocated, and whether promotions or salary increases are 
warranted. 

Ensure scientific soundness of research and results. An 
important part of research evaluation is evaluating the scientific 
soundness of proposed and completed research. This is of 
particular and immediate concern to scientists, who often are 
called upon to evaluate research proposals and publications. But it 
also is of concern to all others in the research process, because the 
successful application of scientific results in practice depends 
upon sound science. The organization of science into narrow 
disciplines encourages the systematic and sound development of 
scientific knowledge within those disciplines. It is scientists 
within these "invisible colleges" that must judge the scientific 
soundness of research proposals and accomplishments . 

Evaluate usefulness of research results. Even though research is 
scientifically sound, it may not be useful if it does not meet the 
needs of research users. Science judges research results on their 
potential or actual contribution to current knowledge. Potential 
users evaluate research on the basis of its potential usefulness in 
practice. The general public, politicians, policy makers, and 
others judge research by its potential usefulness to themselves or 
to society. Ultimately, the value of research is determined by the 
actual or potential usefulness of its results to either science or 
society. Developing a system to monitor and evaluate the 
usefulness of research results can strengthen linkages between 
researchers and research users (see module 12). 

Meet documentation requirements of donors, funding agencies, 
and others. All donors and funding agencies are likely to require 
detailed reports of expenditures and accomplishments for the 
projects or other activities they are funding . To meet these 
requirements, research managers must keep record of receipts, 
expenditures, activities, and accomplishments, and prepare 
periodic reports on these. 

Before undertaking any evaluation of forestry research activities , it 
is important to clearly outline the purposes of that evaluation, 
because the purpose helps detennine the type of infonnation that 

/ the evaluation will be required to produce. 

Users of Research Evaluations 
Several different groups of people (stakeholders) participate in the 
research process. Each group has different responsibilities and 
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interests. Each group views research from a somewhat different 
perspective, and requires different evaluations to meet their 
information needs. If an evaluation is to be useful, and actually be 
used, it must clearly address specific needs of specific users . 
Thus, the first task of any research evaluation is to clearly identify 
the potential user of the evaluation results, and to work closely 
with that user to determine just what questions the evaluation is to 
answer, how the information produced by the evaluation is to be 
presented in order to be useful to the user, and when the 
information is needed. Because the choice of evaluation approach 
is strongly influenced by the particular needs of those who will use 
the evaluation results, evaluations of forestry research should be 
user-driven. That is, they should be designed to provide specific 
kinds of information to meet the information needs of specific 
groups of stakeholders. Some of these stakeholder groups, and 
their needs, include (Lundgren 1989): 

Funders and legislators who provide funds to support forestry 
research programs are interested in evaluating how research 
contributes to the broader goals of society. They must decide how 
to allocate a limited amount of funds among competing priority 
needs in every sector of the economy. They must be convinced of 
the value of the potential contributions that forestry research could 
make in meeting national needs. 

Higher-level administrators within the forestry research 
organization, and within goverrunental agencies responsible for 
forestry research, must develop budget requests for funding to 
support forestry research. They must justify planned research 
programs to legislators and others who provide funding. They 
want evaluations to address the broader impacts of research 
programs on society or the environment, and in the contributions 
of forestry research to economic development. 

Research managers of the various research programs and units 
within an organization, need evaluation results to : justify research 
projects and programs to higher-level administrators in their 
organizations; develop budgets; allocate appropriated funds and 
other resources among various research projects and researchers; 
and assess the performance of people in their organization. 

Research scientists who actually carry out the research, are 
responsible for assuring the scientific soundness of research, and 
are interested in using scientific criteria for evaluating research 
projects and results. They also are interested in having their 
research findings contribute to solving problems of society. Their 
knowledge, skill , and experience strongly influence what research 
will be done by an organization. Research scientists can use 
evaluations of research to help develop budgets for research 
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proposals, decide on research priorities within a given budget, and 
convince research managers and administrators of the value of 
their research. 

Disseminators of research findings also have an interest in 
evaluating research. Those who publish scientific journals seek 
independent peer review of manuscripts to evaluate their 
soundness. Extension agents and others who disseminate research 
results to potential users in the field through simplified handouts, 
training sessions, demonstration areas, and other means, must 
appraise the potential usefulness of research results to client 
groups. 

Research users who adopt and use research results also evaluate 
research for its potential usefulness in their activities. Although 
users are interested in how new technologies or information will 
help them do their immediate job better, they also may be 
concerned about some of the more indirect impacts on society and 
the environment that could result from their adoption of the new 
technology. 

The general public can be affected directly and indirectly by the 
adoption and use of forestry research results . Special interest 
groups within the general public may become involved in 
evaluating the direct and indirect and short- and long-term impacts 
of the adoption and application of new technologies created by 
research. These groups, and the public at large, may evaluate 
specific research projects or programs in their own terms. They 
often exert strong political influence on funding and legislative 
groups to influence the appropriation of funds for forestry 
research. 

All of these groups, and others could be added, make judgements 
about forestry research, and thus have an interest in some sort of 
evaluation of forestry research. Because of their interest, these 
potential users of evaluation results should playa strong role in 
planning the evaluation from the very beginning, to ensure that 
any evaluations conducted produce the kinds of information that 
are needed to answer their questions. 

Guidelines for Establishing Monitoring and 
Evaluation Systems 
Six basic guidelines, expressed as questions, can help research 
managers focus their monitoring and evaluation activities: 

I . 	 Who needs the information/data to be collected? That is, who 
will be the primary users of the information? 

2. 	 How will the information obtained from monitoring and 
evaluation activities be used? 
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3. 	 Are you asking the most important questions? That is, do your 
monitoring and evaluation systems address the key questions 
asked and key infonnation needs of the primary users? 

4 . 	 What do you need to do to obtain an answer? How will the 
M&E process be structured to enable the efficient collection of 
the required data? 

5. 	 What methods can be used to find out what you want to know? 
How will the data be collected? How will the monitoring and 
evaluation system be integrated into the ongoing activities of 
the various research programs? 

6. 	 How will the data be analyzed and presented to the final user? 
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Please read the situation described below and answer the 
questions that follow. 

Situation Analysis 

Victor was the manager of forestry research for a large national research 
organization for nearly 10 years before retiring. During his tenure as manager, the 
organization became well known for its superior performance, particularly for its 
elaborate and useful user-focused monitoring and evaluation systems that are 
integrated into all aspects of the unit's activities. Because of his reputation as a top 
manager, Victor is often requested by other national forestry research organizations 
to provide advice and expertise regarding the establishment of similar monitoring 
and evaluation systems. 

His current consulting assignment is particularly challenging. The monitoring and 
evaluation systems of this organization are in a state of complete confusion. The 
current manager lacks a clear idea of the reasons for establishing user-focused 
M&E systems, which is reflected in the hodgepodge of approaches currently being 
used. It is difficult to judge the performance of some research units because they 
lack an M&E system. As a result, requests for information are completed late or not 
at all. Other research units seem to have elaborate monitoring systems that 
produce mountains of data, but with little interpretation or evaluation which would 
make the information more useful. For instance, one research unit leader has 
instituted a monitoring system that seems to measure everything going on, 
requiring huge amounts of researcher and staff time. Another research manager 
strongly prefers monitoring by walking around and talking with people, and doesn't 
stress reporting or integrated monitoring systems. As a result of these disparate 
approaches to M&E, it is extremely difficult for administrators, funders, regulators, 
other SCientists, disseminators of research results, and other users of the research 
to obtain a clear picture of the performance of the organization, its personnel, or the 
quality of its research activities. 

Victor has been asked to evaluate the current M&E system(s) and to make 
recommendations for improvement. 
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As Victor conducts his evaluation of this organization's M&E
STUDY UNfT ACT I V I TI E S 

system(s), what problems should he identify as needing 
correction? Write your responses in the spaces provided below. Activity 1 
I. 

~ 


STUDY UNIT ACT I V IT! E S 

Activity 2 

~ 

2. 

3. 

4. 

5. 

As part of his recommendations, Victor is planning to include 
some basic guidelines, expressed as questions, for the research 
manager to use to help him focus his M&E activities. What 
are these five questions? (Ifyou have trouble with this question, 
reread the text, then write your response in the space provided). 

1. 

2. 

3. 

4. 

5. 
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There are a number of problems in this organization 's M&E 
system: 

STUDY UNIT ACTI VITI ES 
I . The manager does not understand the need for comprehensive 

Comment 1 monitoring. 

2. 	 There is no well-organized, systematic approach to M&E 
which spans aU research units . 

3. 	 The M&E systems are not user focused, with little to no 
thought given to eventual use of the information collected. 

4. 	 Some units ignore M&E altogether. 

5. 	 Other units produce voluminous amounts of data that is nearly 
useless, since data interpretation or evaluation is not 
conducted . 

6. 	 The research manager relies on informal monitoring 
techniques. While these techniques can compliment other 
systematic approaches to monitoring, solely relying on the 
"monitoring by walking around" method will lead to 
inadequate monitoring. 

Five basic guidelines, expressed as questions, which can help 
research managers focus their M&E activities are: 

STUDY UNIT ACT I V I TIE S 
1. Who needs the information/data to be collected? That is, who 

Comment 2 will be the primary users of the information? 

2. 	 How will the information obtained from M&E activities be 
used? 

3. 	 Are you asking the most important questions? That is, do your 
monitoring systems address the key questions asked and key 
information needs of the primary users? 

4. 	 What do you need to do to obtain an answer? How will the 
M&E process be structured to enable the efficient collection of 
the required data? 

5. 	 What methods can be used to find out what you want to know? 
How will the data be collected? How will the M&E system be 
integrated into the ongoing activities of the various research 
programs? 
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In your own organization, who are the primary users of M&E
STUDY UNIT AC T I V IT I E S 

data? List these individuals or groups in the spaces provided 
below. Activity 3 
J. 

~ 

2. 

3. 

4. 

5. 

6. 

7. 
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Since we're not familiar with your own organization, we can't list 
the primary users of M&E data for your organization. We can 

STUDY UNIT ACT I V I TIE S however, list individuals or groups that may potentially use 
information gained from M&E activities.Comment 3 
I. 	 FUDders and legislators who provide support for forestry 

research activities, and regulators who have oversight 
responsibilities. 

2. 	 Administrators within the forestry research organization, and 
within government agencies responsible for forestry research. 

3. 	 Research managers who manage the various research 
programs and units within the organization, evaluate results to 
justify research projects and programs to higher level 
administrators, develop budgets, allocate funds, and assess 
personnel performance. 

4. 	 Research scientists who are responsible for assuring scientific 
soundness of the research conducted, tracking expenditures, 
developing budgets for research proposals, deciding on 
research priorities, and convincing research managers and 
administrators of the va lue of their research. 

5. 	 Disseminators of research findings are interested in M&E 
results. Research journals want to be assured that the research 
is of acceptable scientific quality. Extensionists need research 
results that are accurate, reliable, and relevant to their clients' 
needs . 

6. 	 Users of your organization's research results, including other 
scientists who build on these results or who use them to 
develop new technologies, and those who apply your research 
results to change the way things are done in practice. 

7. 	 The general public, particularly special interest groups, are 
also potential users of research results. They pay taxes that 
fund research activities, and are thus interested in evaluations 
that evaluate the efficacy of how those funds were used, and 
the usefulness of the results. They also are affected in many 
different ways by the use and application of those research 
results. 
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STUDY UNIT ACT I V I TIE S 

Activity 4 

~ 

[s your organization's M&E system relevant and usable to the 
people or groups you listed above? Use the table below to 
determine how useful you think the information generated by your 
M&E systems is to the users. In the first column (M&E 
Information User) list the users you identified above in Activity 3. 
Then rate the relevance and utility ofM&E information for each 
user by checking the appropriate column. 

M&E Information User 

Highly 
Useful to 

User 

Somewhat 
Useful to 

User 

Not Useful To 
User, Needs 

Improvement 

1 

2 

3. 

4. 

5. 

6. 

7. 

There are several purposes for instituting and maintaining 
STUDY UNIT ACT I V I TIE S user-focused M&E systems in forestry research organizations. 

Please list .five ofthese purposes below. Activity 5 
1. 

~ 

2. 

3. 

4. 

5. 

Module 10 23 



Since we're not familiar with your organization, we can only hope 
that your M&E system addresses the needs of all key users. But if 

STUDY UNIT ACT I V I TIE S your organization is like most others, there is nearly always some 
room for improvement! This table can help you isolate and 

Comment 4 identify these weak spots in your M&E system, and can serve as a 
basis to develop strategies for improvement. 

STUDY UNIT ACT I V I TIE S 

Comment 5 

If you have worked 
through some of the 
other modules, you have 
probably noticed the 
repeated emphasis on 
ensuring that all 
research activities focus 
on the user. M&E 
activities are yet another 
example of the 
importance of 
maintaining close ties 
with your organization's 
key stakeholders. 

Some of the purposes for forestry research organizations to 
institute and maintain user-focused M&E systems include: 

I . 	 Establish research program direction. 

2. 	 Determine funding priorities. 

3. 	 Justify requests for continued funding to donors, legislative 
bodies, etc . 

4. 	 Evaluate costs and benefits of research proposals. 

5. 	 Evaluate tbe performance of people working for the 
organization. 

6. 	 Evaluate the performance of individual research programs or 
units in meeting their goals and objectives. 

7. 	 Evaluate the performance of the research organization in 
meeting its goals and objectives. 

8. 	 Assess the quality and scientific soundness of research 
conducted 

9. 	 Evaluate usefulness relevance of research results . 

10. Meet documentation requirements of donors, funding and 
regulatory agencies regarding expenditure of funds, and the 
achievement of goals, objectives, and targets. 



Summary 


In order to obtain a clear idea of how their organization is 
performing, managers of forestry research must establish 
and maintain an M&E system that is integrated with their 
organization's daily operations. M&E activities should 
generate information that is useable to managers and other 
persons or groups. That is, the monitoring and evaluation 
activities must be user-focused. 

This study unit explored problems commonly experienced 
when designing and implementing M&E systems in forestry 
research organizations. We stressed the importance of 
incorporating M&E activities into all of your organization's 
activities. We emphasized the need to make M&E 
user-focused by involving users in the design of these 
systems from the very begilUling, in order to ensure their 
needs for information will be addressed. You learned how 
the results of M&E activities can be used by managers in the 
daily management of their forestry research organizations, 
and by other stakeholder groups important to the research 
organization . Thus, by completing this unit, you now have a 
better grasp of a powerful management tool that can help 
you significantly improve your organization's performance. 

If you would like more information about using M&E 
results in research management, we encourage you to obtain 
and review the interesting articles identified in the literature 
cited and other references listed at the end of the module. 
Two key articles directly related to the topics covered in the 
module, and cited in the text, are reprinted for your use in 
the section on readings at the end of the module . 
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Objectives 
When you have 
completed this unit, 
you should be better 
able to: 

• describe the primary 
uses of monitoring in 
research management; 

• list three types or 
levels of monitoring, 
and describe their 
functions; 

• list anumber of 
methods or 
mechanisms which 
can be used to 
monitor forestry 
research activities; 

• describe a number 
of ways to improve the 
monitoring of forestry 
research activities; and 

• meet reporting 
standards and 
timetables required by 
your superiors, 
funding organizations, 
and governmental 
agencies. 

Monitoring Research 
Progress Towards Objectives 

t, obj,"i", of fo"stry "sm,h pmgcoms ,nd studios '" 
determined in large part by the interaction of the organization's 
mandates and mission, its linkages and relationships with users, 
and the results of its strategic, operational , and annual planning. 
Specific studies are designed and implemented to address these 
organizational objectives. An equally important component of the 
research process is to accurately monitor and assess the 
organization's progress toward meeting those objectives. 
Unfortunately, all too often monitoring is considered to be an 
afterthought, an activity tacked on to the existing research 
activities, often at the request of donors, funding, or regulatory 
agencies. Yet monitoring is an essential activity of research 
management; without it managers cannot achieve a clear picture of 
their organization's performance and effectiveness, and cannot 
make midcourse corrections to improve research quality and 
effectiveness. 

In this study unit, you'll learn of the importance of integrating 
monitoring into all phases of the research process. We'll show you 
a number of practical, time-tested mechanisms that you can use to 
successfully track your organization's research progress. You ' ll 
also use several structured formats to help you monitor your own 
research program. These interesting and stimulating exercises can 
help you to better understand and master the monitoring process. 

such a way as to achieve the 
Uses of Monitoring in planned objectives of the 

Research Management organization. To do this they 
must keep informed about the Managers of forestry research 
progress of the various research are concerned not only with 
activities under their planning research, but also with 
jurisdiction, and check that ensuring that the plans are 
progress against the goals and implemented, and that the 
objectives that were established research is being carried out in 
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for each major activity. In other words, they must monitor 
research activities and assess progress towards stated goals. 

The term monitor is derived from the Latin term monere, which 
means to warn. Monitoring of research has been defined as, 

" ... observing or checking on research activities and on 
their context, results, and impact. Its goals are to ensure 
that implementation is proceeding according to plan; to 
provide a record of input use, activities, and results; and 
to warn of deviations from initial goals and expected 
outcomes" (Horton, Peterson, and Ballantyne 1993). 

A systematic program to monitor research progress provides the 
manager with information needed to assess the performance of 
research groups and individuals within a group, to prepare 
required progress and other reports on research activities and 
accomplishments, and to modify existing plans. Such a 
monitoring system may be formal, requiring periodic reports and 
other data-gathering mechanisms, documenting activities and 
accomplishments; it may be informal, relying on close personal 
contact and frequent observation of the work that is going on; or 
(more likely) it may be a combination of the two approaches. 

Monitoring serves two major uses in research management: (1) 
accountability, which refers to the responsibility of individuals or 
organizations to account for the proper use of resources; and (2) 
decision making by research managers in planning, implementing, 
and reporting on research activities (Horton, Peterson, and 
Ballantyne 1993). Both uses are closely linked. Information 
about accountability is useful in making decisions about research 
plans and activities and in reporting research activities and 
accomplishments. 

1. Monitoring for accountability. Most research management 
and funding organizations require periodic reports on research 
expenditures, activities, and accomplishments. To obtain the 
information required for such reports, it is necessary to closely 
monitor research activities and outputs. Each organization usually 
has its own particular guidelines and formats for such reports. 
Any system for monitoring research should be matched to the 
information requirements of such reports, to ensure that the 
necessary data and information is collected in the form required 
for the report. 

Research managers also need information about research activities 
and progress, and about the use and application of research results, 
in order to assess the impact that research is having on the broad 
goals and objectives of society, as a means ofjustifying the 
research program to those providing the funding. This includes 



justifying the research program to potential groups who have 
supported past funding requests, or who may be calJed upon to 
fund future requests. 

2. Monitoring for decision making. Having current information 
about research activities and accomplishments helps managers 
spot potential problems that are emerging in carrying out 
scheduled activities. The sooner that one can discover difficulties 
that are arising in implementing research studies, the sooner one 
can take corrective action to alleviate the problem. This may 
involve trying to change the ways in which research activities are 
being carried out, or it may involve changing the plan to more 
realistically reflect actual operating conditions. 

Monitoring also provides information that is useful in periodic 
reviews of research programs and projects, to determine if 
strategic research directions and objectives need to be modified to 
better meet society's goals. Based on this information, it may be 
decided to terminate, continue, expand, or change the existing 
research activity. 

The Role of Monitoring in Research Management 
Forestry research studies, projects, and programs typically go 
through three major stages that are relevant to the management of 
research: planning, implementation, and review. At each stage of 
the management cycle, monitoring plays different roles (see box 
10.2.1), and will be conducted differently and provide different 
types of information. 

In designing a system for monitoring and evaluating forestry 
research programs, projects, and activities, the differing needs of 
all three stages of the management cycle should be taken into 
account. At anyone time, the research manager is likely to have 
several ongoing research activities at various stages in the 
management cycle, and thus be concerned with monitoring all 
three stages of the management cycle simultaneously. 
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Box 10.2.1. Changing roles of monitoring during various stages of the 
project management cycle. 

Stage in the 
Management Cycle 

Planning 

Implementation 

Review 

Roles For Monitoring 

(Monitoring provides helpful data and information) 


Assess the socioeconomic context of proposed research; 

Determine research needs of clients; 

Devise research strategies; 

Set research goals; 

Review goals of proposed research in relation to needs; 

Prepare research plans; and 

Evaluate research proposals. 


Check input use against budgets; 

Check activities against plans; 

Check progress against milestones; and 

Document input use, activities, and progress for future 

evaluation. 


Review whole management cycle: context, needs, goals, 

strategies, plans, implementation procedures, resource 

use, activities, progress, outputs, impact; and 

Assess proposals for improvement. 


Source: Adapted from Horton, Peterson, and 8allatyne 1993. 

Types of Monitoring 
Avers (1990) suggests that there are three types or levels of project 
and program monitoring: 

• implementation monitoring; 

• effectiveness monitoring; and 

• validation monitoring. 

Implementation monitoring is conducted to determine if planned 
activities are being carried out as laid out in the plan, and if the 
expected outputs and results are being achieved . This documents 
whether or not we actually did what we said we would do . This is 
the most common and widely used type of monitoring. It is 
concerned with how well planned activities are carried out, but is 
not concerned with whether or not the planned activities should 
have been carried out, or whether better plans could have been 
developed to accomplish the intended results . Implementation 
monitoring seeks to answer the question, "Were the activities 
carried out as planned, and the stated goals achieved?" 

Effectiveness monitoring is conducted if there is concern about 
how effective existing plans are in achieving the objectives and 
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goals of the organization. It is conducted to determine if plans 
should be and can be redesigned to better reach the organization's 
stated objectives and goals. Effectiveness monitoring seeks to 
answer the question, "What is the best plan for achieving the 
organization's stated objectives and goals?" 

Validation monitoring is conducted when there is a need to 
detennine if the basic assumptions that were made in developing 
the plans are correct. It collects the infonnation needed to verify 
the assumptions and infonnation used in developing plans. 
Validation monitoring seeks to answer the question, "Is the 
infonnation and assumptions we use in developing plans correct 
and accurate enough for our plmming needs?" 

Mechanisms for Monitoring Research 
There are several mechanisms that can be used to monitor 
activities in forestry research organizations, including: 

I. 	 periodic progress reports of activities and accomplishments for 
each research study currently underway; 

2. 	 periodic internal reports written by researchers which sum up 
their individual research activities and accomplishments; 

3. 	 short-term studies/evaluations (internal or external) to 
determine the effectiveness and usefulness of the 
organization's research program; 

4. 	 internal group reviews through periodic meetings or retreats; 

5. 	 incorporate into all research study plans objectives, and 
milestones for achievement that specify targets and their 
expected completion dates; 

6. 	 annual internal program reviews; and 

7. 	 periodic reports to donors, upper level management, and the 
general public. 

Determining What is to be Measured 
In order to evaluate and justify research projects and programs, 
managers need to monitor the inputs used in the project/program, 
its accomplishments and the outputs produced, and the use and 
impact of the research results (see box 10.2.2) . In evaluation, 
these actual accomplishments, outputs, and impacts will be 
compared to those planned and intended. In managing the 
organization's human resources, the performance of individual 
researchers, staff members, and other employees is monitored and 
compared against expected levels of perfonnance. In managing 
the organization's property, including facilities, equipment, and 
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supplies, observations would be made and records kept of the 
location, condition, and use of each major item, and of new items 
acquired and old items disposed of during a particular period of 
time. Detailed records of the flows of incomes received and of 
expenditures are needed to properly manage finances. 

Box 10.2.2. Examples of attributes to be monitored for various 
management activities (adapted from Gijsbers 1993). 

Management Activities Attributes to be Monitored 

Research projects, programs Inputs, accomplishments, outputs, impacts 

Human resources Performance. job satisfaction 

Property, facilities, Location, condition. amounts 
equipment, supplies acquired and dispersed 

Finances Flow of incomes, expenditures 

In developing a monitoring system, a useful tool is the Logical 
Framework, discussed in study unit 5.3 (see figure 5.3.2). The 
Logical Framework requires you to produce, for each activity or 
element of a research project or program: a narrative summary of 
that activity or element be produced; a description of the verifiable 
indicators that are to be used to monitor that activity or element, 
those things that are to be measured to demonstrate that the 
desired results are being accomplished; a description of the means 
by which that indicator will be verified, including where the 
evidence can be obtained and how it can be measured; and a brief 
description of the important assumptions that underlie the use of 
the indicators. 

Applying the Results of Monitoring 
There is little reason to develop an elaborate monitoring system 
for a forestry research organization unless the results of that 
monitoring are actually used in planning and decisionrnaking. 
Thus, in designing a monitoring system, considerable care should 
be given to ensuring that the results produced by the monitoring 
will actually be useful to the intended users, that the results will be 
delivered to the intended users in a convenient and useful form and 
in time to be of use, and that the cost in time and funds of carrying 
out the monitoring can be justified in terms of the net gains 
produced by having that information. Perhaps the most important 
consideration in planning an effective monitoring system is to 
clearly identify prospective users and accurately specify their 
needs for information to be derived from the monitoring system. 
Any monitoring system should be user-focused, targeting specific 
llsers and their needs (Patton 1986). 
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Horton, Peterson, and Ballantyne (1993) outline ten guidelines for 
improving the design and implementation of M&E systems (box 
[0.2 .3). 

Box 10.2.3. Ten guidelines for improving M&E. 

• 	 Focus on key management and accountability needs. 

• 	 Avoid overambitious M&E objectives. 

• 	 Think of M&E as a process that integrates decisionmaking, planning, and 
implementation, not as a series of disconnected activities. 

• 	 Assign responsibilities for M&E and for follow-up action. 

• 	 Inform all levels of management and staff of the purposes, principles, and uses 
of M&E. 

• 	 Plan an M&E system that fits the organization's resources and needs. 

• 	 Jointly plan, coordinate, and facilitate donor M&E activities to satisfy their 
requirements and minimize disruption of research. 

• 	 Use simple, practical methods to minimize time, cost, and paperwork. 

• 	 Provide information on a timely basis for decisionmaking. 

• Summarize M&E results for managers and present options for action. 

Source: Horton, Peterson, and Ballantyne 1993. 
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Please read the situation described below and answer the 
questions that follow. 

Situation Analysis 

Malendra Sahl, Manager of Research for the Ghosa Forestry Research Division for 
the past seven years, has just finished reading an external evaluation of his 
organization conducted by his division 's most important bilateral donor. The 
evaluation is not flattering, and points out a number of deficiencies in the research 
unit's program and activities. According to the report, research projects were 
completed late or were never completed at all. And the evaluators indicated they 
had great difficulty determining current research progress. Being ultimately 
responsible for his research organization's performance, Malendra is predictably 
upset, as well as puzzled. This critical evaluation comes to him as almost a 
complete surprise, and reflects negatively on his own managerial competence. 

To be sure, he is aware that many of the division 's research activities have 
proceeded more slowly than anticipated. But he disputes the finding that some 
research projects were never completed. It only appears that way because several 
researchers left the organization prior to writing their final reports. And it bothers 
Malendra that the evaluators depended so much on internal documents such as 
quarterly, semi-annual, and annual reports, which are admittedly incomplete. 
Malendra's management style is based on the conviction that scientists' creative 
energies should not be hindered by onerous reporting and monitoring 
requirements. Thus, he's never insisted on careful adherence to policies requiring 
timely submission of reports, making him a popular manager among his research 
staff. In Malendra's view, if the evaluators wanted information regarding research 
progress, they should have asked the researchers. That's what he does! Further, 
Malendra feels that donors require too much performance data, placing an 
unnecessary burden on research organizations and reducing the division's 
productivity and researcher effectiveness. Its bad enough that he has to provide 
excessive amounts of detailed financial information regarding expenditures, an 
activity that takes an enormous amount of time to assemble. 

Malendra also disputes a finding by the evaluators that a number of studies could 
have benefitted from a midterm review. He feels his researchers are competent 
enough to proceed on a research project once the concept and initial design have 
been approved. His diviSion has a lot of research projects operating 
simultaneously, and he simply doesn't have the time to continually implement 
formal midterm reviews and constantly reevaluate his division's research programs. 

The evaluators have also recommended that milestones and measurable indicators 
be incorporated into each research project and study deSign, and that these 
milestones and indicators be monitored to help gage research progress toward the 
stated objectives. Malendra feels this is rather unrealistic and unworkable. He is 
appalled by the amount of work he feels this will require, as well as the commitment 
of scarce resources to monitoring activities his research organization is going to 
have to make to address these recommendations. 
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There clearly is a difference of opinion between Malendra and
STUDV UNIT ACT I V IT I E S 

the evaluators regarding the relative amount of organizational 
resources which should be committed to monitoring activities. Activity 1 
Who do you think is right, and why? Write your response in the 
space provided below. 

~ 
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STUDY UNIT A C TI V I TIE S 

Comment 1 

We hope it is clear that the evaluators are correct; Malendra needs 
to improve his organization's M&E mechanisms. To some, M&E 
systems may seem to be an unnecessary use of scarce resources 
that could be better used to support research activities. Yet for a 
variety of reasons, research managers such as Malendra who 
oversee complex forestry research programs must have some 
means to monitor the progress and quality of research activities . 

M&E systems are necessary complements to strategic and 
operational plans. Without such information, how can the 
manager determine whether the organization's goals and 
objectives are being met, or if the strategic and operational pJans 
are being fulfilled? Donors, superiors, and regulatory agencies 
also want to know if funds are being spent properly and 
effectively. The only way to obtain this information is through 
M&E. 
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Malendra's forestry research unit seems to lack some 
STUDY UNIT A C TI VlTI E S 

important components of a monitoring system. In the spaces 
provided below, list 5 monitoring mechanisms that could be Activity 2 
instituted by Malendra to improve his unit s monitoring capacity. 

I.~ 
2. 

3. 

4. 

STUDY UNIT A C TI V I TIE S 

Activity 3 

~ 

5. 

By using an informal and rather incomplete approach to 
monitoring research progress, Malendra is ignoring a basic 
principle essential to the effective management and monitoring 
of forestry research organizations. What is this principle? 
(Reread the text ifyou're not sure, then write your response in the 
space provided below.) 
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Mechanisms or means to conduct monitoring activities in forestry 
research organizations include: 

STUDY UNIT ACT I V I TIE S 
I. Periodic internal reports written by researchers which detail 

Comment 2 progress on current research activities and accomplishments. 

2. 	 Short-term studies/evaluations (internal or external) to 
determine the effectiveness and usefulness of the research 
program. 

3. Internal group reviews through periodic meetings or retreats. 

4. 	 Incorporate into all research study plans objectives and 
milestones for achievement that specify targets and their 
expected completion dates. 

5. Annual internal program reviews. 

6. 	 Periodic reports to donors, upper level management, and the 
general public. 

A basic principle essential to the effective management of forestry 
research organizations is that M&E must be incorporated into all 

STUDY UNIT ACT I V I TIE S activities of the research organization. M&E functions should be 
automatic, systematized, and so well integrated into the researchComment 3 program that they are not considered separate from research, but 
are instead seen to be a fundamental component, indistinct from 
research implementation. 
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Ten guidelines have been suggested to improve monitoring and STUDY UNIT ACT I VIT I E S 
evaluation of research programs. Listfive a/these guidelines in 
the spaces provided below. (Ifyou're not sure, reread the text andActivity 4 
then complete this activity.) 

I.~ 

2. 

3. 

4. 

5. 
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Ten guidelines for the improvement of research program M&E are: 

STUDY UNIT ACT I V I TIE S 

Comment 4 

If you successfully listed 
5 of these guidelines 
Congratulations! 

• 	 focus on key management and accountability needs; 

• avoid overambitious M&E objectives; 

• think of M&E as a process that integrates decision making, 
planning, and implementation, not as a series of disconnected 
activities ; 

• assign responsibilities for M&E and for follow-up action; 

• 	 inform all levels of management and staff of the purposes, 
principles, and uses of M&E; 

• plan an M&E system that fits the organization's resources and 
needs; 

• jointly plan, coordinate, and facilitate donor M&E activities to 
satisfy their requirements and minimize disruption of research; 

• 	 use simple, practical methods to minimize time, cost, and 
paperwork; 

• provide information on a timely basis for decision making; and 

• 	 summarize M&E results for managers and present options for 
action. 
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Summary 

-

-


Monitoring research is the observing or checking on 
research activities and on their context, results, and impacts. 
The goals of monitoring include: to ensure that 
implementation is proceeding according to plan; to provide a 
record of input use, activities, and results; and to warn of 
deviations from initial goals and expected outcomes. 
Monitoring is essential if the research manager is to 
successfully track the organization's progress toward 
meeting those objectives. Without monitoring, managers 
cannot have a clear picture of their organization's 
performance and effectiveness, and cannot make any 
midcourse corrections that may be needed to improve 
research quality and effectiveness. 

In this study unit you learned of the importance of 
integrating monitoring into all phases of the research 
process. You learned why monitoring is a necessary part of 
research management, and reviewed several practical 
mechanisms you can use to successfully track your 
organization's research progress. 

If you would like more information about monitoring 
research progress toward objectives, we encourage you to 
obtain and review the interesting articles identified in the 
literature cited and other references listed at the end of the 
module . Two key articles directly related to the topics 
covered in the module, and cited in the text, are reprinted for 
your use in the section on readings at the end of the module. 
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Objectives 
When you have 
completed this study 
unit you should be 
better able to: 

• describe three key 
criteria for evaluating 
the quality of research 
produced by your 
organization; 

• describe several 
review mechanisms 
that ensure the 
production of research 
ofacceptable quality; 

• explain the 
differences between 
evaluations of basic 
research and 
evaluations ofapplied 
research; 

• evaluate how your 
own organization 
monitors the quality of 
research produced; and 

• establish procedures 
to ensure that the 
research performed by 
your organization is of 
high quality and meets 
standards of scientific 
excellence and 
usefulness to potential 
users. 

Monitoring and Evaluating 
Research Quality 

E"try ,",,,,,,h mw;t m,o( "'rtain qu,lity stando'ds in oro" to bo 
useful and acceptable to the scientific conununity and to society. 
Quality criteria depend in large part on the viewpoints of the groups or 
persons utilizing the research results. Scientists have established 
standards of scientific excellence by which all research is judged. 
Research that utilizes weak or erroneous methods, and produces 
erroneous results or interpretations, is of little use to either clients or 
the scientific conununity. In fact, it may be harmful if erroneous results 
are well publicized and are incorrectly perceived as being factual and 
of high quality. Those who use research results may be concerned with 
the scientific validity of the research, but will judge the quality of the 
research produced primarily on its applicability and usefulness to their 
own unique situations. An important responsibility of forestry research 
managers is to ensure that the research produced by their organization 
is both scientifically acceptable and useful to the clients of their 
research outputs. 

A primary goal of forestry research managers is to develop and 
maintain a reputation for consistently producing high quality research 
that is recognized by both the scientific conununity and those who use 
research results for practical application. One of the neverending tasks 
of the research manager is to create an environment that encourages 
and facilitates the production of high quality research. An important 
component of this environment is a system for monitoring and 
evaluating the quality of research. 

This study unit is designed to provide you with practical information 
which you can use to improve the quality of research produced by 
your organization. By completing this study unit, you ' II learn of a 
number of ways to monitor and evaluate the quality of research 
produced. You'll discover that ensuring quality requires a conunitment 
to monitoring throughout the research process, trom initial plans to 
final dissemination of results. You'll also examine your own 
organization's performance in this important area, reconunending 
changes than can improve the quality of research produced. 
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Useful Criteria for Evaluating Forestry 
Research Quality 
In evaluating the quality of forestry research, three broad criteria 
are of particular importance. To be considered high quality, 
research should: 

I. 	 Be scientifically sound. Scientific soundness is an important 
and necessary criteria in evaluating research and its results. It 
is a question that only trained scientists can answer. The 
scientific soundness of research is usually judged through 
informal and formal peer review of research proposals and 
study plans prior to the research, and of manuscripts and other 
outputs prior to publication or release. It also is handled by 
challenges in the scientific literature following publication of 
results . Constructive critique by fellow scientists, a long
standing tradition in science, provides quality control from the 
scientific viewpoint. The results of research that are judged to 
be unsound from a scientific standpoint are not likely to be 
accepted by either science or society. 

2. 	 Produce useful results. In addition to being scientifically 
sound, research also should produce results that can be used by 
the intended audience. This is a key criteria for judging 
research quality, whether the results are to be used by scientists 
or by nonscientists. If research results are not used by either 
scientists or nonscientists, they meet the needs of neither 
science nor society, and the research may have wasted scarce 
resources. Two questions regarding the usefulness of research 
results might be asked : 

Can the results actually be used by the intended user? If so, 

Are the results likely to be used? 

These two questions are related , but are not asking the same thing. 

Answering the first question about the feasibility of using the 
results requires estimating the extent to which the results of the 
research could be used by the intended user. In the case of 
research results that will be used primarily by other scientists 
for further research, it often is difficult to foresee just to what 
extent and how those results could be used in the future. In the 
case of applied research, answering this question requires the 
evaluator to work closely with disseminators of research 
results, including extension agents and others who work 
directly with the final users, and with the intended final users 
of those results, to determine whether or not the research 
results actually could be used in their operations. Assumptions 
by researchers as to the potential usefulness of research 
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findings in practical application are frequently unreliable, 
because most researchers lack the detailed knowledge of the 
operational conditions under which the research results will be 
applied. 

Answering the second question about the likelihood of use is 
more difficult. It requires working closely with intended users 
to: estimate the extent to which the research findings may have 
to be modified in order to be adopted; explore the likelihood of 
adoption; determine the likely rate and extent of adoption; and 
determine if there are any institutional or other barriers that 
may inhibit the adoption of the research results. 

If the potential research results appear to be useful to intended 
users, but for one reason or another are not likely to be 
adopted by them, or if they are likely to be implement~d by 
only a few users on a limited scale, then the research may 
produce relatively limited benefits to society. 

3. 	 Address important problems. The importance of the research 
problem and its proposed solution to science and/or society is 
a key criteria for judging research quality. It has been 
truthfully said: 

There are many interesting research problems. 

Some ofthem are important. 


Scientists encounter an unending stream of interesting 
problems in the course of their work. A scientist can wander 
from one interesting problem to another for an entire career, 
keeping busy doing research and publishing the results, 
without asking whether the research problems being worked 
on are important ones, either from the standpoint of science or 
of society. Not all scientific research is equal. Some 
individuals, some research units, some laboratories, seem to 
have the knack for working on problems that are critically 
important to science or to society. 

There is no easy way to determine if a problem is important, 
but an attempt should be made to do so. Peer scientists can 
help judge a problem's relative importance to science. 
Potential users can help judge a problem's relative importance 
to society. If a research problem and its solution are not 
important to either science or society, then even if the research 
is well-planned and carried out to perfection, by definition it is 
not important, and might just as well not have been carried 
out. Its successful completion will not change either science 
or society in any important way. 
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Considerations in Evaluating Basic Versus Applied 
Research 
In evaluating research it is important to distinguish between basic 
and applied research, because the approach used to evaluate the 
quality of basic research is fundamentally different from the 
approach used to evaluate the quality of applied research. 
Although the distinction between basic and applied research is 
fuzzy, for the purposes of this discussion we will distinguish 
between basic and applied research on the basis of who uses the 
results, and for what purpose they are used. 

Considerations in evaluating basic research 
Research that produces results that are used primarily by other 
scientists to do more research will be called basic research. Basic 
research aims at improving our understanding of the natural world, 
or improving our ability to do research on the natural world . The 
users of basic research are other scientists. Appropriate criteria for 
judging basic research are its scientific soundness and its 
contribution to science. Only scientific peers, working actively in 
a scientific field , have enough knowledge of specific areas of 
science to judge the potential or actual contributions of any 
specific piece of research to that area of science. Of course, the 
judgement of whether or not basic research should be supported, 
and at what level, is a question that goes beyond science and must 
be answered by society. 

The results of basic research: 
• are used by other researchers within the research community; and 
• affect primarily science. 

Therefore, evaluations of basic research must: 
• consider the extent to which the research findings are actually 

used by scientists; 
• consider its impact on science; 
• be done by professional peers; and 
• involve value systems from within the scientific community. 

Considerations in evaluating applied research 
Research that produces results that are to be used primarily in the 
real world by land managers, farmers, resource users, and others to 
change the way things are done will be called applied research. 
Those who evaluate applied research must know how particular 
research findings will be applied in practice, and what the 
consequences of such applications will be. Such knowledge is 
likely to be gained only from those who use and apply the research 
results, and/or by studies of specific research applications and the 



resulting impacts. It is difficult for scientists who are not directly 
involved in the practical application of research findings to 
evaluate applied research without the close involvement of 
potential users and those who ultimately are affected by the 
adoption and use of research findings. 

In contrast to basic research, the results of applied research: 
• are used by people outside of the research community; and 
• affect people, society, natural resources, and the environment. 

Therefore, evaluations of applied research: 
must consider the extent to which the research findings are 
actually adopted in practice and put into use ; 
must consider the impacts on people, society, natural resources, 
and the envirorunent that occur from the adoption and use of the 
research findings ; 
require criteria and methods outside of the scientific disciplines 
represented in the research; and 
involve a multitude of value systems from outside of science. 

Of course, much research often is a mixture of both basic and 
applied research. In such cases, it may be necessary to use both 
approaches in evaluating the research and its outputs. 

Implementing Research Quality Control 
Research monitoring and evaluation can be done internally or 
externally. Most forestry research organizations use some 
combination of both approaches to ensure the quality of their 
research programs and outputs. Internal reviews and evaluations 
are conducted by research managers and their subordinates at 
various levels within the organization, both formally and 
informally. Some are conducted at regularly scheduled intervals, 
such as an annual performance review. Others are conducted as 
needed, such as reviews of study plans or publication manuscripts. 
External expertise is often called upon to participate in these 
reviews. 

External reviews of a research organization, its plans and 
performance, may be generated by factors outside the 
organization. Research funders may require an outside review of 
research plans and performance before, during, and after 
completion of a research project or program. Outside reviews of 
an entire organization or its organizational components may be 
carried out every few years as a means of checking on the quality 
of its performance. 

Some of the mechanisms used for quality control in both internal 
and external reviews of forestry research include: 
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1. 	 Initial peer and client review of proposals or study pJans 
before they are implemented. Reviews of research proposals 
by outside peers and users is a time-tested way of detecting 
errors in data, assumptions, and interpretations that may have 
crept into the writing. Finding and correcting such errors 
before starting a costly research program is a cheap way to 
avoid wasting scarce resources, and improve the quality of the 
research being conducted. 

2. 	 Statistical reviews of experimental designs and analysis 
procedures. Reviews of research plans by qualified statistical 
expertise helps to ensure that the planned research will 
produce the data and information needed to draw sound 
conclusions. 

3. 	 InternaJ mid project evaluation. Research is a risky business. 
Plans for research studies, projects, and programs are based 
upon many assumptions that are not known with any degree of 
certainty. Periodic evaluations of research activities as they 
unfold can provide managers with information they need to 
correct problems as they emerge, and to make appropriate 
changes in the plans. 

4. 	 Internal peer reviews of early draft results. The quality of 
research reporting can be improved by having draft 
manuscripts submitted to peers within the organization for 
review. Such reviews often catch simple mistakes in 
computation and presentation so that they can be corrected 
before they become public, and generally improve the quality 
of the research outputs. 

5. 	 Final draft reviews, including both internal and external 
peer reviews, prior to publishing, dissemination. These 
evaluations include editing for presentation, language, 
grammar, appropriateness for audience, etc. Research results 
that are accepted by scientific peers , and that are well 
presented for the intended audience, will enhance the quality 
and usefulness of the results produced by the research 
program. 

6. 	 External reviews of broad research strategies, program 
areas, and accomplishments. Periodic reviews of the entire 
research program by people outside of the research 
organization can provide new perspectives on the applicability 
and usefulness of the current research program in meeting the 
needs of science and society, and suggest promising new 
directions for research. The use of external reviews also gives 
credibility to the research review process in the eyes of 
funding organizations (Fuglie and Ruttan 1988). More 
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frequent external reviews may be needed and desirable when 
establishing a major new research program or institution, until 
the unit has proved itself. 

An important, but sometimes overlooked, component of quality 
control is that imparted by co-workers within the organization, and 
by informal reviews and discussions with scientific peers and 
others outside the organization. This type of informal, personal 
quality control is likely to be fostered where frequent contacts and 
discussion of ongoing work, problems, and procedures are 
encouraged. For example, informal seminars/discussion groups 
that meet regularly to discuss research plans, activities, and results 
of the various research projects can, if properly handled, provide 
informal constructive review and suggestions that will improve 
research quality. 
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Activities 


Please read the situation analysis below and then complete the 
activities that follow. 

Situation Analysis 

Juan has the unfortunate distinction of being recently appointed to the position of 
research manager for the Department of Forestry Research in a tropical developing 
country. We say unfortunate because the department's research results are 
constantly being criticized for their low quality and utility. Other scientists, funders, 
and members of the extension service that use the results are clearly dissatisfied 
with the overall quality of the research. Thus, use of the research is low, and the 
credibility and reputation of the research organization is poor and getting worse. 
Field personnel with the extension service refuse to participate in field research 
studies, since they feel that the research will only be a waste of time, with few 
usable results. And external funding sources are drying up as the withering 
criticism continues from all quarters. 

Scientists external to the organization criticize the research results primarily on 
technical grounds. Experimental designs are sloppy and lack statistical rigor, sample 
sizes are consistently too small to generate valid results, and experimental controls 
are inadequate. Research questions are too broad, lack focus, and often are 
confounded with other questions. Literature reviews are cursory and incomplete. 
Statistical analyses are performed or interpreted incorrectly. Conclusions don't 
always conform with the data presented in the results, with the result being 
incorrect interpretations and recommendations. 

Because of the low rigor and often erroneous nature of the research results, users 
of the research, particularly those in the extension service, find the research results 
often conflict with what they see daily in the field. Faced with these contradictions, 
the extension personnel have learned to disregard most results disseminated by the 
research organization. Research results are not often published in a user-friendly 
format appropriate for extensionists, and are instead disseminated as long, complex 
documents filled with extensive tables of data. Further, many of the research 
projects are of low utility and relevance to the extensionists, regardless of the 
overall quality of the results. Extension personnel are generally not consulted in a 
formal way when the research agenda is being established. And they generally find 
that because the research takes so long to implement, more rapid solutions to 
important problems are determined by field extensionists through trial and error 
and multiple observations. 

Morale is low within the department, and infighting between researchers for the 
increasing scarce resources is chronic. Internal peer reviews of proposed research, 
or of research results are virtually nonexistent. Much research proceeds from the 
initial idea to the final report with little input from other colleagues. Research study 
plans are usually not written in a formal, standardized manner. No one on the staff 
is considered to be highly knowledgeable of statistics or computers, and research 
support services, particularly regarding editing and the dissemination of results, are 
marginal. 

Juan clearly has his hands full. The Minister of Natural Resources (Juan's direct 
superior) has given Juan a mandate to straighten up the department, and to do 
whatever is necessary to improve the department 's image and quality of its work. 
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Based on this rather dismal description of Juan's researchS1UDY UNIT ACT I V I TIE S 
organization, and keeping in mind the six mechanisms for 
quality control of research results described in the text, whatActivity 1 
factors do you think most contribute to the low quality of 
research produced? 

1. ~ 

2. 

3. 

4. 

5. 


6. 
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There are a number of factors contributing to the poor quality of 
research produced. Juan's research organization is suffering from a 

STUDY UNIT ACT I V I TI E S lack of research planning, interdisciplinary collaboration, an 
absence of internal and external reviews, lack of research support Comment 1 services, lack of early and continual communication with users, 
and an overall commitment to quality by both scientists and 
management alike. Specifically, Juan's research organization 
lacks: 

I. 	 Initial peer and client review of proposals or study plans prior 
to study implementation. Study plans are discussed in more 
detail in Module 5. 

2. 	 Statistical reviews of experimental designs and analysis 
procedures. 

3. 	 Internal midproject evaluations. 

4. 	 Internal peer reviews of early draft results . 

5. 	 Final draft reviews , including both internal and external peer 
reviews, prior to publishing, dissemination. These evaluations 
include editing for presentation, language, grammar, 
appropriateness for audience, etc. 

6. 	 External reviews of broad research strategies, program areas, 
and accomplishments . 

Incorporating monitoring activities throughout all phases of the 
research process is a primary responsibility of the research 
manager, and is essential if quality research that meets the goals 
and objectives of the organization and the needs of users, is to be 
consistently produced . 
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What steps should Juan immediately take to improve the STUDY UNIT ACTI V I TIES 
quality of the research produced by his department? Please 
write your response in the space provided below.Activity 2 

~ 


We know that your organization functions far better than 
STUDY UNIT ACT I V I TIES 

Juan's. Nevertheless, it may be helpful for you to review your 
organization's performance regarding the production ofActivity 3 quality research. Use the format provided below to rate the 
quality control mechanisms in your organization. 

~ Quality Control 
Mechanism 

Excellent Good 
Needs 

Improvement Lacking 

1 Initial peer and client 
review of protocols or 
study plans 

2. Statistical reviews of 
experimental designs and 
analysis procedures 

3. Internal midproject 
evaluations 

4. Internal peer reviews of 
early draft results 

5. Final draft reviews 
(internal and external peer 
reviews and editing) 

6. External reviews of 
research strategies, 
program areas, 
accomplishments 

7. Other? 
- - - '---- - -
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STUDY UNIT ACT I V I TIES 

Comment 2 

STUDY UNIT A C TI VIII E S 

Comment 3 

It should be fairly clear what Juan needs to do to improve the 
quality of research produced by his organization. First, he needs 
to make it clear to all scientists and researchers that quality is a 
primary goal of the organization, a goal which wi II be receiving 
much greater emphasis. Next, he needs to meet with both his 
scientists and external users of the research to clarify the problems 
and to generate solutions. Once the problems are well understood, 
and once his research staff appreciates the organization's 
commitment to quality, Juan can proceed to craft and implement 
solutions with his staff, probably incorporating the five 
mechanisms for quality control of research results described in the 
text and in the previous response. Most scientists will be eager to 
improve the quality and utility of their research, making Juan's 
task of quality improvement a little easier. 

This exercise is a good way for you to systematically analyze your 
own organization's strengths and weaknesses in the production of 
high quality research. In addition to these considerations, think 
about how your organization approaches its research agenda. 
Does it take on too many research activities, spreading its 
resources and personnel so thinly that quality suffers? Do the 
organization's mission or mandates require a broad, multiple focus 
research agenda? If so, how can research quality be improved 
given this influential policy and institutional environment? 
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STUDY UNIT AC T I VI TIE S 

Activity 4 

~ 

It should be clear that to produce high quality, useable 
research results in a consistent manner, the quest for quality 
needs to built into all stages of the research process, starting 
with research study plan preparation. How can the 
preparation of study plans enhance research qualit),? Please 
write your response in the space below. 
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STUDY UNIT AeTl V I TI E S 

Comment 4 

Requiring the preparation of study plans is one of the more 
important actions research managers can insist on to improve the 
quality of forestry research. Written study plans force researchers 
to sharpen their thinking regarding the proposed research. While 
viewed as a bureaucratic chore by some researchers, study plans 
are wonderful opportunities for creativity, allowing the researcher 
to assemble ideas for review by colleagues and peers . Suggestions 
supplied by peer review enhance the value of the study, and help to 
ensure its scientific validity. Study plans permit changes when 
alterations in study design and methods are easily and cheaply 
implemented. They also serve as the first draft of the final report, 
carefully detailing the research question(s) , hypotheses, methods, 
etc . Further, many funding agencies and clients require study 
plans as part of the approval process. In long-term research which 
may continue for many years, study plans provide a kind of 
institutional memory, ensuring continuity over long periods 
regardless of researcher turnover. 
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Summary 

The forestry research organization must make a firm and 
substantial commitment to the production of quality 
research. Quality control is a primary responsibility of the 
research manager. Incorporating monitoring and evaluation 
activities throughout all phases of the research process is 
essential to produce quality research that consistently meets 
the goals and objectives of the organization and the needs of 
users. Mechanisms research managers can institute to 
improve or maintain research quality include: initial peer 
and client review of study plans; statistical reviews of 
experimental designs and analysis procedures; internal 
mid project evaluations; internal peer reviews of early draft 
results; final draft reviews (internal and external peer 
reviews and editing) prior to publishing and dissemination ; 
and external reviews of broad research strategies, program 
areas, and accomplishments. 

By completing this study unit , you ' ve learned of a number 
of ways to monitor and evaluate the quality research 
produced. Through improved monitoring and evaluation, 
you ' JI be able to achieve a clearer picture of your own 
organization's strengths and weaknesses regarding research 
quality, and you'll be better able to improve your own 
organization's performance in this important area. 

If you would like more infonnation about monitoring and 
evaluating research quality, we encourage you to obtain and 
review the interesting articles identified in the literature 
cited and other references listed at the end of the module. 
Two key articles directly related to the topics covered in the 
module, and cited in the text, are reprinted for your use in 
the section on readings at the end of the module . 

Module 10 61 





~1Il!

fjiil,ijiim. \ '1) 1 

Objectives 
When you have 
completed this study 
unit, you should be 
better able to: 

• describe the 
difference between ex 
ante and ex post 
impact evaluations; 

• identify the various 
types of impact 
evaluations used to 
determine research 
impacts; and 

• list the uses of 
impact evaluations to 
your forestry research 
organization. 

Monitoring and Evaluating
the Impacts of Forestry 
Research 

An important go,1 of foc,,"1' ,,,e=h i, to pmd"ce <c,e,«h 
results that will advance scientific knowledge and help society 
utilize and develop its forest and related resources in a sustainable 
manner. Organizations that fund forestry research want to see how 
the results of this research can be and are being used to improve 
science and society in general, both now and in the future. They 
want hard evidence of the impacts and current and future benefits 
of that research presented in tenns they understand. 

We created tills unit to help you to better evaluate how forestry 
research contributes to science and to society, and to improve your 
ability to describe the potential benefits of your research. By 
completing this unit, you'lIleam ways to document and conununicate 
the full impacts of your research program to funders, and significantly 
improve your success at securing new and continuing funding . 

(figure 10.1), and the costs of 

The Role of Impact the inputs used to produce 
those outputs. They are Evaluation 
particularly concerned with the Forestry research is conducted 
ultimate use of the results and supported by society for 
produced by research , and the two primary reasons: (1) to 
benefits and costs that use may increase our knowledge and 
have on science, society, and/or understanding of the 
the environment. Although management and use of forest 
evaluations can be made toand related resources, and (2) to 
detennine the contributions ofchange the ways in which we 
research to the advancement ofmanage or use those resources 
scientific knowledge (impacts so as to improve the living 
on science), this study unit isstandards of people now and in 
concerned primarily with the the future. Impact evaluations 
impacts of forestry research on of forestry research consider 
society, the natural resources the benefits and costs of outputs 
base, and the environment. produced by that research 
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Types of Impact Evaluations 
Three major classes of impacts are often used in evaluating 
forestry research: 

• The economic impacts of research can be evaluated to 
determine if the benefits from using the research results exceed 
the costs of doing the research. This involves documenting the 
inputs used in producing, disseminating, and adapting the 
research results for practical application, and the changes 
brought about by the use of those results. The process is easy to 
describe, but often difficult to carry out in practice for several 
reasons. Information on research costs may not be in a form that 
can be used to determine the costs of a particular piece of 
research. Research programs that produced a particular result 
may be conducted over a period of several years and, in the 
process, produce a whole series of outputs. It is difficult (if not 
impossible) to accurately assign portions of the program costs to 
anyone particular output of that program. A particular research 
result may be only one part of a complex new technological 
innovation, and thus it is difficult (if not impossible) to assign 
the benefits of the entire innovation to anyone particular part of 
that innovation. Benefits that result from research may take 
place over a long period of time, and often cannot be estimated 
with any degree of precision at the time when an impact 
evaluation is to be made. 

• The social/cultural impacts of research can be evaluated to 
determine how people may be affected by the adoption and use 
of particular research results. This includes determining 
changes in: the knowledge and skill levels of people; the 
number and types of jobs created and/or destroyed and labor 
relationships changed by the innovation and work assignments; 
the health of various groups of people; societal groups and 
institutions; and other social and cultural characteristics of 
society. Social/cultural impact evaluations are often concerned 
about the distribution of impacts among various groups of 
people on the basis of age, gender, race, income, location, or 
other societal distinctions or classifications. 

• The environmental impacts of research can be evaluated to 
determine how environmental factors will be affected by a 
technological innovation stimulated by the research. This 
includes potential impacts on air and water pollution, hazardous 
waste disposal, soil erosion and sedimentation, changes in 
hydrologic regimes, contamination of soil and water by pesticide 
or herbicide residues, effects on the long-term functioning of the 
biosphere, potential climate change, and other factors. 
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Environmental impacts of forestry research also include 
evaluations to determine how the forest resources and related 
natural resources will be affected by a particular technological 
innovation. The particular technology affects how, to what 
extent, and for what purposes various forest resource units will 
be used by people. Each technology, when used in a given 
environmental and social setting, may have its own particular set 
of impacts on the resource, changing its composition and 
structure and thus affecting its future productivity for various 
goods and services. The intensity and extent to which a given 
technology is applied may determine whether or not the 
resource can be used on a sustainable basis. 

Each of the three types of impact evaluation described above 
addresses a different type of impact that may result from utilizing 
new technologies derived from forestry research. Each is, in effect, 
answering a different question about the impacts of forestry 
research. All three types of evaluations are important to society. 

Any technological innovation is likely to generate all three types 
of impact, although the importance of the various types of impact 
may vary from one innovation to another. Thus, to fully address 
the impacts of forestry research there is a need to conduct all three 
types of impact analyses, carefully integrated to clearly show the 
multiple impacts of a proposed new technology. Each type of 
impact evaluation can be conducted at various levels of 
complexity, from broad qualitative descriptive surveys to detailed 
quantitative analyses. But regardless of the level of evaluation 
detail, all three types of impact evaluation should be considered to 
determine if they are applicable to the technological innovation 
being evaluated. 

Timing of Impact Evaluations 
Evaluations of research impacts can be done at different times, 
depending on the purpose of the evaluation. Four common types -~ of evaluations, based on when the evaluation is made, include: 

Ex ante. Ex ante evaluations are those done before the research is 
conducted. Its purpose is to judge the value of and justify the 
proposed research. Evaluations done for the use of higher 
administrative levels are likely to address a broader range of 
societal concerns and issues than would evaluations done for 
lower administrative and management levels. 

Ongoing. Evaluations made during a research project, while it is 
ongoing, provide information needed to manage the research 
project. Ongoing evaluations can help make decisions about 
changes in direction, expansion, or closing of research projects 
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and programs. They also provide information about individual or 
group performance. 

Termination. Evaluations of a research project or program made 
at the termination of the project or program provide information 
for the final report. Such evaluations of successful projects or 
programs often are used in justifying new research proposals for 
similar research. Evaluations of unsuccessful projects or programs 
can provide information helpful in designing new research 
projects. 

Ex post. Ex post evaluations are those done after a research 
project or program has been terminated. It may be done 
immediately after, or it may be done several years later in order to 
better judge the long-term and indirect effects of a given research 
project. The information generated by an ex post evaluation can 
help in designing, appraising, and justifying new research 
proposals. 

Uses of Impact Evaluations 
If forest managers wish to plan and implement research programs 
that will contribute to sustainable development of their cOlmtry, 
they need to know how their work is affecting that development. 
Impact evaluations of forestry research programs provide 
information to help research managers: 

• 	 improve the piarming of research programs designed to 
accomplish specific goals and objectives; 

• 	 track the dissemination and use of research results; 

• 	 modify and redirect research programs to better achieve the 
organization's goals and objectives; 

• 	justify forestry research programs to policymakers, 
decision makers, and funders; and 

• determine how specific research programs are contributing to 
economic and social development in society, and how they are 
affecting natural resources and the environment. 

Examples of Impact Evaluations of Forestry Research 
Relatively few quantitative evaluations have been made of the 
contributions of forestry research to development and 
conservation. This lack of solid evidence of such contributions 
probably hurts the funding potentials of many forestry research 
organizations. Although many countries do not currently have the 
expertise to undertake such evaluations, they often can put 
together some qualitative examples of specific contributions and 

Module 10 66 



successes resulting from their own research programs. For 
additional support they can bring in quantitative and qualitative 
studies from other countries that indicate research successes in 
fields similar to the ones for which funding is being applied locally. 

Some of the quantitative evidence that is available of positive 
economic impacts of forestry research was swrunarized in Study 
Unit 2.4 (see table 2.4.1). Examples of the potential contributions 
of forestry research to development were presented in Annex 
2.4.2. A few of these examples are highlighted here (boxes 10.4.1 
and 10.4.2) . 

Similar examples, developed and summarized for your own 
research organization, present concise evidence of the potential 
contributions by your research organization to national 
development. 

;; 
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Box 10.4.1. Examples of potential contributions of forestry and related 
research to development. 

Benefits from Agroforestry and Watershed and Oryland Management Research 

• 	 Achlil (1984) reports 48, 20, and 17 percent reductions in peak monthly runoff, 
annual sediment transport, and peak monthly sediment transport, respectively, 
caused by improved farming, terracing, and tree planting in the Solo watershed 
on Java, Indonesia. 

• 	 Openshaw (World Bank 1986) summarizes the potential of improved 
management of natural savannah woodlands to contribute to tree fodder and 
fuelwood needs in the Sudan. Research has shown that, in many cases, 
application of simple management techniques, such as control of harvest and 
burning, can more than double sustainable outputs from less than one to two 
cubic metres per hectare per year (Winterbottom and Hazlewood 1987). Costs 
can be very low, creating cost-effective management opportunities. Similar 
results have been demonstrated for Niger and other countries. 

Contributions of Research on Natural Tropical Forest Conservation and 
Management 

• 	 Winterbottom and Hazlewood (1987) have summarized research being 
undertaken in the Gusselbodi forest in Niger. This research has shown that 
simple, low-cost management techniques in the natural forest, such as early 
burning and careful timing of lopping and felling, can produce three cubic metres 
of fuelwood per hectare per year, or roughly six times the yield that is generally 
assumed for unmanaged forests. At the same time, a number of other products 
are produced (gums, fodder, medicines). 

• 	 Many otherwise obscure insect species in the tropics have major economic 
importance. For example, the oil palm (Elaeis guineensis) is pollinated in the 
wild in Africa by a weevil (Elaeidobius kamerunicus). The oil palm was 
introduced in what is now Malaysia in 1917 without the weevil and thus required 
costly, inefficient hand pollination. In 1980-81 the pollinator was collected from 
its native habitat in the forests of the Cameroon and brought to Malaysia after a 
six month quarantine; significant improvement in pollination resulted, with the 
percentage of fruit set increasing by 8 to 28 percent. After conSidering other 
factors of production, it is estimated that the increase in national oil palm 
production could reach 12.3 percent (Salleh Mohd. Nor, personal 
communication). The improvement was worth some US$50 to US$60 million in 
foreign exchange in the first year alone (Goodland 1985). 

Contributions of Research on Tree Improvement and Tree Breeding Research 

• 	 Research has shown that great gains in productivity can be made simply by 
identifying and selecting the seed source most adapted to planting locality. In 
provenance trials in Nigeria with E. camaldulensis, the best provenance had a 
mean annual increment of 17.3 cubic meters per hectare, while the poorest only 
had 5. 1 cubic meters (FAO 1979). In the Congo and Brazil, the yield of 
eucalyptus plantations has been increased by up to 80 percent by selection of the 
best seed sources (Chaperon 1978; Brune and Zobel 1981). FA 0, CTn, DANIDA 
and other groups have established seed procurement systems around the world 
which aim at improved seed selection, exchange and distribution. 

• 	 Research has contributed in a major way to the fivefold increase in rubber yields 
achieved in Malaysia since 1920. The estimated rate of return on investment in 
rubber tree research in Malaysia is 22 percent (Pee 1977). 



Box 10.4.2. Additional examples of potential contributions of forestry 
research to development. 

Contributions of Utilization Research 

• 	 Research has permitted Malaysia to increase the number of species it uses 
commercially from 100 to more than 654 in 100 timber groups (Salleh MoM 
Nor, personal communication). Similar progress in species utilization has been 
made in Costa Rica and other countries. Research in the Philippines, Colombia, 
and several developed countries has vastly increased the range of species from 
the natural tropical forest which can be utilized in paper production, thus opening 
up opportunities for productive, sustainable use of previously unused resources. 

• 	 Research in six countries reported by Fisseha (1983) indicates that the 
contribution of forest-based small-scale enterprises (SSEs) to total SSE 
employment varies between 13 and 34 percent. Their contribution to total va lue 
added varies between 16 and 47 percent, and to total va lue of production from 14 
to 49 percent. In all cases forest-based SSEs were one of the more important 
sectors. 

Contributions of Policy and Socioeconomic Research 

• 	Anderson (1987) carried out detailed research on the economics of multipurpose 
tree species in Nigeria. The results indicate that rates of return can increase 
from 7.4 to 16.9 percent when soil conservation benefits are included in addition 
to wood and fruit benefits in agroforestry components, and from 4.7 to 21.8 
percent when shelterbelt soil conservation benefits are added to wood benefits 
(poles and fuelwood) alone. 

• 	 A recent study by the WRI (Repetto 1988) reveals that, in Indonesia, Sabahi 
Malaysia, Ghana, and the Philippines, government policies on forest revenue 
systems and wood-processing industries provided strong economic incentives, 
which led to accelerated rates of forest depletion and substantial losses of 
government revenue, due to lack of adequate rent capture from concessionaires. 
The economic losses due to these policies, in addition to other social and 
environmental impacts, are enormous. 
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Activities 

STUDY UNIT ACT I V I TI E S 

Activity 1 

~ 

Research impact can be examined from two perspectives: 
during planning or implementation (ex ante), or after research 
is completed (ex post). We have listed below a number of 
characteristics of these two types of evaluations. In the space 
provided next to each characteristic, note whether it would be 
derived from an ex post or ex ante evaluation. 

Impact Evaluation Characteristics Ex ante or ex post? 

1. Conducted while research is planned or 
underway 

2. Indicate magnitude of benefits that resulted from 
a research program 

3. Extract lessons after the research is completed 

4. Identify future directions for forestry research 

5. Justify requests for continued funding support 

6. Assist in priority setting 

7. Estimate future benefits of planned or current 
research 

There are three types of impact evaluations. What are they?
STUDY UNIT ACTI V I TIE S List them below and include several examples ofeach in the 

spaces provided. Activity 2 

~ 

Type 01 Impact Evaluation Examples 

1. 

2. 

3. 
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STUDY UNIT A C II V I TIE S 

Comment 1 

Impact Evaluation Characteristics Ex ante Dr ex post? 

1. Conducted while research is planned or 
underway 

ex ante 

2. Indicate magnitude of benef its that resulted from 
a research program 

ex post 

3. Extract lessons after the research is completed ex post 

4. Identify future directions for forestry research ex ante and ex post 

5. Justify requests for continued funding support ex post 

6. Assist in priorify setting ex ante 

7. Estimate future benefits of planned or current 
research 

ex ante 

STUDY UNIT AC TIV ITI E S 

Comment 2 

Type 01 Impact Evaluation Examples 

1. Economic evaluations • changes in income 
• changes in cash flow 

• reduced risk 
• increased diversity of income 

sources 

• benefiVcost studies 

• economic impacts 

2. Social impact evaluations • changes in labor patterns 

• changes in health 
• changes in household income, 

cash flow 

changes in distribution of costs 
and benefits between genders 

• changes in resource allocations 

• changes in social status 

• changes in resource availability 
and distribution 

3. Environmental impact evaluations • increased productivity 

• reduced soil loss 
• increased fertility, yields 

• improved crop or tree genetic 
Quality 

• hillside and hydrologic stabilization 

• protection/enhancement of 
biodiversity 

• higher seedling survival 

72 



Impact evaluations of forestry research can be used in many STUDY UNIT ACT I V I TIE S 
important ways by the research organization, donors, science, 
and society. List as many uses of impact evaluations you can Activity 3 
think ofin the space below. Reread the text ifyou can't think ofat 
least four uses. 

~ Uses of Impact Evaluations 

1. 

2. 

3. 

4. 

5. 
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Some uses of impact evaluation are to: 

STUDY U~1fT ACT I V I TIE S I . 	 improve the planning of research programs designed to 
accomplish specific goals and objectives; 

Comment 3 2. 	 track the dissemination and use of research results; 

3. 	 modify and redirect research programs to better achieve the 
organization 's goals and objectives; 

4. 	 justify forestry research programs to policymakers, 
decisionmakers, and funders ; and 

5. 	 determine how specific research programs are contributing to 
economic and social development in society, and how they are 
affecting natural resources and the environment. 
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There is quite a difference, generally not well appreciated bySTUDY UNIT ACT I V III E S 
many researchers, between the outputs of a research study or 
program and its impacts. Review the list o/results below, and Activity 4 
identify each as being an output or an impact. Note your response 
in the space provided next to each term. 

~ Result Output or Impact 

Number of participants 

Number of sites planted 

Number of trees planted 

Improved survival of trees planted by 
farmers 

Number of research person hours 

Final report 

Greater biodiversity of agroforestry 
systems 

Increased employment 

Improved sustainability of forest use 

Kilometers of hedgerows installed 

Rate at which funds were disbursed 

Number of extension documents 
produced per year 

Increased family income 

Number of studies planned, in effect, or 
completed 

Quarterly reports 

Number of new wood products 
developed for market 

Improved international markets for 
rainforest nuts 
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STUDY UNIT ACT I V I TIE S 

Comment 4 

Result Output or Impact 

Number of participants output 

Number of sites planted output 

Number of trees planted output 

Improved survival of trees planted by 
farmers 

Number of research person hours 

impact 

output 

Final report output 

Greater biodiversity of agroforestry 
systems 

impact 

Increased employment impact 

Improved sustainabi/ity of forest use impact 

Kilometers of hedgerows installed output 

Rate at which funds were disbursed output 

Number of extension documents 
produced per year 

output 

Increased family income impact 

Number of studies planned, in effect, or 
completed 

output 

Quarterly reports output 

Number of new wood products 
developed for market 

output 

Improved international markets for 
rainforest nuts 

impact 



lJlA 
(iuuijillUf \ 'lr i 
Summary 

Congratulations on 
completing the module! 

And good luck 
improving your 
organization's 
monitoring and 
evaluation capabilities. 

Impact evaluations attempt to estimate the past or future 
effects of research. Forestry research should produce 
research results that will advance scientific knowledge and 
help society utilize and develop its forest and related 
resources in a sustainable manner. Those who fund forestry 
research expect the research to result in future benefits of 
one kind or another. They want substantial evidence that the 
research is significantly contributing to advancement of 
science and the bettennent of society. 

Research managers have an important responsibility to 
implement programs that effectively document the impacts 
of their organization'S research program. Two different 
perspectives for analyzing research impacts, ex ante and ex 
post evaluations can be used to determine future research 
directions, derive lessons from research already conducted, 
justify requests for continued funding support, and 
determine the magnitude of benefits derived from the 
research activities. Economic, social , environmental , or 
natural resources impact evaluations can be conducted for 
specific purposes. 

This unit was designed to help you to better evaluate how 
forestry research contributes to science and to society, and to 
improve your ability to describe the potential benefits of 
your research. By learning how to document and 
conununicate the full impacts of your research program to 
funders, you can significantly improve your organization 's 
success at securing new and continuing funding. 

If you would like more information about estimating the 
impact of forestry research, we encourage you to obtain and 
review the interesting articles identified in the literature 
cited and other references listed at the end of the module . 
Two key articles directly related to the topics covered in the 
module, and cited in the text, are reprinted for your use in 
the section on readings at the end of the module . 
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Skill & 
Knowledge 
Assessment 

Module 10· 
Monitoring and 
Evaluating 
Research 
Programs 

Below are listed a number of skill and knowledge statements 
derived from the objectives of the study units in module 10. 
These are identical to those listed in the initial skill and 
knowledge assessment at the beginning of the module. Now that 
you have completed all ofthe study units in the module, please 
read each statement carefully and indicate with a checkmark the 
level that best describes your current skill or knowledge, from 1 to 
5, using the following descriptions: 

J cannot per/arm this skill, or J have not been exposed to the 
information. 

2 J cannot per/arm this skill, but have observed the skill or have been 
exposed to the in/ormation. 

3 J can per/arm the skill or express the know/edge with assistance from 
others. 

4 J can per/arm th e skill or express the know/edge without assistance 
from others. 

5 J can per/arm the skill or express the know/edge well enol/gh to 
instruct others. 

Your level 01 Skill or 
Knowledge 

Skill or Knowledge Statement 1 2 3 4 

a) Specify the purposes 01 your organization's 
monitoring and evaluation system. 

b) Identify the potential users of the information 
provided by you r monitoring and evaluation 
system. 

c) State and use six basic Questions that help to 
focus and make more meaningful the results of 
monitoring and evaluation activities. 

d) Describe the primary uses of monitoring in 
research management. 

e) List three types or levels of monitoring, and 
describe their functions. 

~ List a number of methods or mechanisms which 
can be used to monitor forestry research 
activities. 

g) describe three criteria for evaluating the Quality of 
research produced by your organization. 

h) describe several review mechanisms that ensure 
the production of research of acceptable Quality. 

i) Describe the difference between ex ante and ex 
post impact evaluations. 

i) Identify the various types of impact evaluations 
used to determine research impacts. 
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AN EVALUATION FRAMEWORK 


Hans Gregersen1 and 

Allen Lundgren2 

The problem in conducting this research was not 
one of finding enough evaluation material, but of 
digesting, organizing, and synthesizing it to make it 
relevant and UIIefuI for forestry polic:yJDakers, re
IIe8l"Ch administrators, and other potential users. 
The framework that follows should help the reader 
analyze the methods and case histories discU8lleci 
later. Of many possible frameworks, we know that 
this one works, and that it will aid the user in devel· 
oping a UIIefuI evaluation approach for a specific 
problem. It is bued on the following stepa (fig. 1): 
(1) Establishing the evaluation objectives, (2) identi. 
fying the evaluation measures and criteria, (3) se
lecting an analytical model, and (4) interpreting and 
presenting the results. Each element is discussed in 
detail below. 

E••lu.Uon Step. Factors 

meno.cs .... to, 
lhe evaluatIOn 

E-.Iu.llOn QUeS'lonS 
to be .nswereo 

Avatlabte mode'S. a,a,e . time. 
I+------li funels : CtOdib'1y a... 

,.,tevance factors 

Audience 

Figure 1.-A raearch evalumion fraTMwork: critical 
• teps in the evalumion process and factors affecti"ll 
eachmp. 

IThe author is a Profe.wr, DepartTMnt of Forest 
R_rces, Colkge of Fore.try, Uniuersity of Minne· 
.ala. 

2At the time this chapter was bei"ll prepared the 
author was a Fore.t Economist, U.S. DepartTMnt of 
Agriculture, Fore.t Seroice, North Central Fore.t Ez· 
periTMnt Station. 

Establishing the Evaluation 

Objectives 


Evaluations can be undertaken for a variety of 
reasons and with a variety of objectives-in most 
cases, one research evaluation can serve a number of 
objectives. However, when starting out it is impor. 
tant that the evaluator and client agree on the rea· 
sons for conducting the evaluation. In addition to the 
education, resource allocation, and policymaking 
uses d.i.acuaaed earlier, thereJlUlY be another consid· 
eration: the client's "hidden agenda" -i.e., whether 
the evaluation will eventually be used in an advo
cacy or nonadvocacy situation. All considerations 
must be clear to the evaluator and client. 

In addition to the objectives of the evaluation, the 
objectives of the research must be known, since they 
help determine relevant evaluation measures. The 
following research objectives might be encountered 
in applied forestry research (Fedkiw 1981, Callaham 
1981): 

• 	 Reduce COBts of production. 
• 	 Increase quality of goods or service. 
• 	 Reduce uncertainty in production or consumption. 
• 	 Increase quantity per unit time, resource, etc. 
• 	 Increase variety or opportunity access (e.g., new 

products) . 
• 	 Prevent 1088 (maintenance research). 
• 	 Increase stability of production or consumption 

system. 
• 	 Redistribute costs or benefits of forestry activities . 

Serious problems can arise if research objectives 
are defined too narrowly, since the evaluator cannot 
credit to the project benefits from accomplishments 
not identified in the objectives. The evaluation may 
indicate that the project W88 unsuccessful when in 
fact it was very IIUccessfui. This point has been dis· 
cuseed by Fasella (1982) 88 the MChristopher Colum· 
bus effect." Columbus set off to find a new route to 
the Indies and failed; but one could hardly call the 
mission a failure. Evaluatiana need to be flexible, 
with objectives that encompaaa any byproducts of a 
research project. 
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Identifying the Evaluation 
Measures and Criteria 

The next step is to formulate questions to be an
swered by the evaluation. These questions help de
termine evaluation methods and criteria. For exam
ple, a policymaker asks for information related to 
the economic efficiency of a project. Because the poI
icymaker's questions deal with economic efficiency, 
the evaluation must include measures of economic 
worth. In this case, the evaluation questions can be 
translated quickly into appropriate evaluation 
measures. 

Evaluators do, of course, ask many noneconomic 
questions. Patton (1982) has identified 33 sets of 
questions Baked by evaluators (table 1). Only a few 
of them can be answered by strictly economic evalu
ations. Noneconomic evaluation questions are less 
easily _iated with specific evaluation criteria 
and measures. The process of identifying noneco
nomic criteria and measures illustrates the iterative 
nature of the evaluation process and the fact that 
most evaluations involve a series of successive ap
proximations. 

Selecting an Analytical Model 

Several sources list and describe evaluation tech
niques, including Porter et al . (1980), Schuh and 
Tollini (1979), and Salasin et aI . (1980). But before 
an evaluator becomes immersed in the menu of p0

tential evaluation models, it is important to remem
ber that two actors are involved in choosing the eval
uation technique: the evaluator and the client. The 
evaluator may be primarily concerned with the tech
nical characteristics of the evaluation-data 
availability, reliability, reproducibility, etc., while 
the client, or decisionmaker, may be more concerned 
with relevance and credibility of results. These two 
main categories-technical considerations and 
client considerations-are in tum influenced by 
legal, political, and other constraints. They can be 
further subdivided as indicated in figure 2, which 
lays out the main factors affecting the choice of an 
evaluation approach. 

Teehnical COTIIJuurations 

Technical considerations focus on (1) constraints 
imposed by the client or evaluation situation, and 
(2) individual model characteristics. Constraints are 
principally dollars, time, and data availability. Four 

Table l.-Patton's (1982) evaluation quation uti 
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Table l.-Continued ........ 
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c:harac:teriBtics of each model or technique are partic
ularly important in the aelection process: (1) reliabil
ity, (2) relevance, (3) relative coat, and (4) data re
quirements. 

Reliability is determined by the theoretical sound
ness of the model, reproducibility of the results, ob
jectivity, and acceptance by the scientific commu
nity. Model relevance is concerned with two factors: 
the extent to which the approach can generate re
sults by the time they are needed, and the extent to 

which the model providea IIJIIIWers to the evaluation 
questions. Relative coat is the coat of using the model 
in relation to the available budget. 

The question of data needs and availability is a 
critical one. Models differ dramatically in data 
needs. In the caae of forestry, models that depend 
heavily on production and growth time aeries data, 
which are generally unavailable, may have to be 
diacarded. Schuh and Tollini (1979) concludes that, 
•.. . simple approaches which are leas demanding in 
terms ofdata are more uaeful thaD more complicated 
procedures which have to be baaed on more precari
ous data." 

CI~nt Consuurations 

lIB cliac:ulIIIed earlier, the maJor impact of the client 
on the evaluation proceas is in determining objec
tivea. We've cliac:ulIIIed the three uaes of reaearch 
evaluation: (1) resource allocation, (2) policymUing, 
and (3) education. The evaluation technique is also 
affected by whether the evaluation will be used in an 
advocacy or nonadvocacy situation. 

Another ~or consideration is the client's criteria 
for uae. Although the relevance of the evaluation is 
important in determining whether an evaluation is 
used, BOme would argue that the overriding conaid
eration is credibility. A 1976 report of the Houae 
Subcommittee on Oversight and Investigations 
states that the most significant factor in the accep
tance of a benefit-cost study is the name of the spon
BOr (Anonymous 1980). Thus, the question of credi
bility is critical. 

Credibility is influenced by four factors: 

1. 	The perceived independence of the evaiuator. For 
eumple, the research evaluation program of the 
COmmission of the European Communities 
(CEC), streeaed that "the independence of the aB

se88ments was conaidered essential to enaure ob
jectivity and BO to provide credibility" (Contzen et 
al . 1982). 

2. 	The understandability of the evaluation ap
proach. 

3. 	The co~ncy of the evaluation reaults with 
other evaluations. However, too many favorable 
evaluations, with no negative ones, can decrease 
credibility . 

4. 	The degree of agreement with the decision
maker's intuitive judgment and beliefs. Along 
similar lines, the more the approach and reaults 
are accepted by the deciaionmaker's trusted advi
BOrs or analysts, the more credible the evalua
tion. 

4 



Retoun:e alocaliDn 

Policymaking 

Education 

Independence 

EasIly understood 

Agreement 

Legal. pollical. 
and other 

OOfWtralnls 

User 
conslderatiDna 

Figure 2.-Facrors af{ecti1ll1 tM choice ofan evaluation approach. 

Interpreting and Presenting the 
Results 

Results of evaluations are often misinterpreted. 
Correct interpretation8 depend on good evalua
tions-i.e., thoae which consider the relevant dimen
sions of the Bituation. For e:u.mple, the fact that a 
number of isolated research evaluations turn up 
with quite high rates of return to research does not 

mean that there is a general underinveatment of 
funds in this field of reaean:h. One can infer nothing 
about overall program funding from a review of a 
few isolated project evaluations. Further, moat eval
uations measure a very specific impact of a project 
along one narrow dimension (e.g., economic effi

ciency). One baa to be careful not to broaden the 
interpretation to include dimensions not covered by 
the model. 
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RESEARCH EVALUATION: LESSONS FOR FORESTRY 


Forestry research evaluators need not operate in a 
vacuum; there is a large body of literature in agricul
tural and industrial research evaluation, among 
other areas, to which they can turn for guidance. By 
studying examples from other fields, we can assess 
the potential usefulness of the various approaches or 
combinations of approaches for forestry research 
evaluation. 

The point about combinations of approaches bean 
some emphasis. In most forestry research situations, 
some combination of quantitative and qualitative 
evaluation tools is needed, especially in research 
areas not dealing directly with market-priced prod
ucts. As will be discussed later, 75 percent of agricul

tural research evaluations deal with a narrow range 
of commercial field crops. There are relatively few 
examples of quantitative evaluations that address 
other types of agricultural research. 

This chapter, which covers a wide array of ap
proaches to research evaluation, is arranged in three 
aections. It begins with a review of agricultural re
search evaluation, where efforts have focused heav
ilyon methodology. This is followed by a review of 
industrial research evaluation, where the approach 
has been much more pragmatic. The final section of 
the chapter disc:usses other approaches to research 
evaluation not readily placed in disciplinary cate
gories. 

6 
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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 the 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 ~/E for planning purposes (ex ante), ongoing project and 
program evaluation, final 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 to 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 financial and administrative management. These topics are 
considered in other ISNAR papers on human resource management and in 
general management literature. 

It 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. 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. Josette Murphy, formerly of ISNAR, made 
substantial progress on the topic, reflected in the draft publication 
Monitoring and Evaluation in Agricultural Research: Concepts, 
Organization, and Methods, and ISNAR Working 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 group chairperson for monitoring and evaluation. Other ISNAR 
staff have offered valuable support, particularly Ghazi Hariri, Genevieve 
Michel, Dennis Wood, Paul ~arcotte, and Rudolf Contant. In addition, r 
would like to offer deep gratitude to S.A. Adetunji, A.M. ~cha, D.R.B. 
Manda, S.N. Maturi, J. Nya Ngatchou, B. Patel, E. Whingwiri, and Yohannes 
Kebede, who served 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 information, and 
are thus intrinsic to good research management. Over the past decade, 
research managers have become increasingly aware of the importance of 
installing MIE procedures into their organizations, but the 
successfulness of these efforts has been mixed. 

There are several reasons to integrate MIE into national agricultural 
research systems. One major reason is that since the economic recession 
of the 1970s research funds have been limited, and governments have 
required more justification for and controls over funds. In addition to 
the recession-induced constraints, the expanding fields of science and 
the growth of 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 funding 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 fuel national development, and to identify areas of 
investment. In addition, evaluation can improve ongoing research, 
through improved technical decision making and management. 

Monitoring is essential for evaluation (Figure I), and evaluation is used 
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. ~onitoring primarily 
provides information on project perf0rmance, on whether an activity is 
proceeding according to plan. However, if ex post project evaluations or 
impact evaluations are to be held, it will a~so provide information on 
socioeconomic indicators for these purposes. For ongoing research, 
managers primarily monitor resources, such a. the use of funds and 
personnel, and ~rocesses, such as the occurrence of annual review 
meetings or periodic seminars. This permits management to compare the 
progress of work against planned objectives, detect deviations, identify 
bottlenecks, and take corrective action whE" research is in progress. 

The best key indicators of project performance are objective, 
quantifiable, and unambiguous. They can be '::rified if necessary. 1-. 

good monitoring system is not more time cons~ing than the benefits 
justify, collects no superfluous data, is ti~ely in data analysis, 
interpretation, and feedbac~, anc is useful :J researchers. 
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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 of the plan itself. Evaluations result in a set of 
recommendations, which may address issues of pianning, 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 is essentially a 
creative process. They have come to accept that research has 
characteristics which distinquish it from most non-research activities, 
where MIE is more easily applied. Research is also intrinsically 
uncertain in its timing and its products, since progress depends on 
previous experimental results and breakthroughs made elsewhere. 

The failure to conduct effective MIE 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 
bur.eaucrats, a process that leads from "analysis to paralysis". This 
attitude has been nurtured by the limited use of evaluation for 
inspection, auditing, or control purposes. In order for M/E to be used 
in a more positive manner, management and staff must have a common 
understanding of the importance of the processes involved, and of the 
contribution HIE 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 "evaluation". The depth of analysis associated with 
each, their interdependence, and the use of the term evaluation to 
describe 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 criteria 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 principal 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 
political, institutional, social, and economic 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 scientific quality of 
research, the appropriateness of the technology, or national returns 
on investment in different sectors. 

3. 	 7he scope of the evaluation must be clearly understood. When 
evaluating the impact of research, a differentiation must be made 
between research results and the contribution they make toward 
greater development objectives. Since this contribution is 
influenced by national infrastructure, economic parameters, extension 
possibilities, etc., successes or failures in agricultural 
development cannot be ascribed solely to technology generated from 
researct . Research creates only the potential for development; 
whether or not this is realized depends on many other factors. 
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TYPES OF RESEARCH 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 technical 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-funded activities. But most research 
institutes do not use M/E to maximum advantage. This section discusses 
the types of evaluations that are useful to managing the research program 
itself. 

Part of the confusion 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. In order to discuss the concepts, issues, and methods of the 
different types of evaluation, it is necessary to define a working 
vocabulary. Since there is no consensus on the terminology, ISNAR has 
accepted the following broad definitions. 

Research evaluation: performance, quality, and relevance 

The evaluation of 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 failure of research, however, goes far beyond 
determining whether resources were used according to plan. Quality in 
research execution - the adherence to accepted standards of scientific 
work and precision - is essential. Evaluating quality in research poses 
serious problems for research organizations that lack experienced 
scientific expertise to cover all the disciplines and areas being 
researched. The quality of research is determined almost exclusively 
through some form 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 some detail in this paper. 

Finally, research must be relevant. In most developing countries, 
research is "mission-oriented"; that 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, 
which 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, and even political sciences. Determining the relevance of 
research often involves feedback from on-farm research and data 
collection through formal and informal 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 
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TAb,. 1: 
RollS pf H.n.S!t!!ICn t 

Type Methods Frequency Use 

1. Cabinet Impact 
Ex ante 

Soci oeconomi c survey 
Technlc.l , soclo
econom; canal ys is 

10-15 yrs 
3-5 yrs 

Guide invest.nent 
level to bro.d 
sectors 

2 . Agriculture 
IIi nis tries 

IlIIPact 
Ex ante 

Soci oeconom; c survey 
Techn;cal and soclo

10-15 yrs Guide balance of 
I nvest.nent in 

Ex post economi canal ys; s. 
and review 

3-5 yrs research/develo_nt 
insti tutions 

3. Nat;onal 
agricul tur.l 
research 
(council ) 

Ex 
Ex 

ante 
post 

Technical and 
socioeconomic 
ana1ys is and revi ew 

3-5 yrs Oete .... i ne potenti al 
i mpac t of research 
initiatives to guide 
allocations to 
research I nsti tuti ons 

Verify original 
assumpti onsl1enons 
1earned 

4 . R.search 
i nst itut ions 

Ex ante Technical and 
socioeconomi c 
analysis 

3-5 yrs Oete .... i ne potent; a1 
impact of research 
initiatives; just;fy/ 
allocate resources 
to d;vis;ons/progrUls 

Resource/process 
evaluation 

periodic IlIIprove eff; c; ency 
of llADag_nt of 
research institution 

Ongoing Peer/expert review annual Illprove research 
illlpl ....nt.t;on .nd 
planning 

Ex post Technical and socio 3-5 yrs Lessons le.rned: 
econOln; c r.v; ew compreh.ns; venlS S 

, complementarity 
of progrUlS 

5 . Rese.rch 
st.tions 

Monitoring Resource/process 
ev.luation 

peri odi c IlIIprove st.tion 
management 

6. Programs Ex ante Technical' socio
economi c anal ys is 

3-5 yrs Oeterm; ne potent1.1 
Impact of di fferent 

. research approaches. 
projects 

Monitoring Resource/process 
evaluation 

peri odi c IlIIprove progrUl 
lIIanag_nt 

Ongoing Peer/expert review 3-5 yrs Guide short-term 
progrUl pl.nni ng 

7. Projects Moni toring Resourc./process 
evaluation 

peri odl c IlIIprove project 
lI.n.g....nt 

Ongoing Peer/expert revi ew annual Gu;de to lIOdify 
projects ;n progress 

Ex-post Techni cal/soci 0
8conOll; c rev; ew 

3-5 yrs Gui de for future 
projects 

8 . Rese.rcher Monitoring Resou rce/process 
evalu.tion 

periodic Illprove .ct; vity 
lII.nagement 

Ongoin;; Peer/expert review annua1 Guide research 
execution 
and 01 ann; ng 



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 
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 Agricul tural 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 goals 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 applicable, 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 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 
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 benefits 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 participation from 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 
order 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 of management, effective ex ante evaluation 
depends on information from the researchers in the system. Management 
must assure mechanisms for conveying feedback from researchers on what 
they consider necessary or good opportunities for research investment, 
the potential contribution of different lines of research to development, 
and current or projected bottlenecks preventing the full 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 of 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 can 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 key staff), or every 
three to five 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 project 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 
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, recommendations from this level of ongoing evaluation mainly 
address problems associated with the day-to-day management of resear,~, 
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 information on the availability 
and deployment of staff, infrastructure, equipment, supplies, services, 
and funds for projects withi~ programs. While not necessarily the 



9 

responsibility of project leaders themselves, a lack of awareness of the 
availability and quality of resources can have negative effects on the 
research in progress. If reporting systems for personnel and supplies 
are functioning reasonably well, and a 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 from the day-to-day monitoring of resources, a distinctly different 
monitoring process is used in the execution of applied and adaptive 
research; that is, receiving feedback from clients - farmers, extension 
services, and development organizations - during the course of the 
research. This is most often done through on-farm research. This 
feedback in the early stages of experimentation can save substantial 
resources and effort if a reorientation is required. 

Ongoing research evaluation is also concerned with the Quality of 
research, and to some degree its continuing relevance. This assessment 
is most often conducted through expert or peer review under the technical 
leadership of heads of institutes or programs, and assures the soundness 
of technical decisions at all levels in programs and projects. The 
adherence of scientists to accepted research standards should be an 
important 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 comprehensive program evaluations. 

Ex post evaluation 

An ex post or final evaluation assesses project performance, quality, and 
relevance immediately after project completion. It attempts to measure 
the effectiveness and efficiency of a completed activity, and includes an 
analysis of the original assumptions used in planning. Ex post 
evaluation might be confusing to those research ~nagers 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 specified. Estimating 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 organizations, and the two are often even 
conducted by completely separate groups. Ex ante evaluation is most 
often conducted through expert consensus, while ex post evaluations are 
increasingly becoming the preserve of professional evaluators. Care must 
be taken to avoid this separation. 

Ex post evaluation is more in-depth than the annual project evaluation, 
and analyzes the project from beginning to end, determining whether 
project objectives were attained, causes for discrepancies, costs, and 
the quality and relevance of the research. Ex post evaluation indicates 
which projects might be continued, 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 ex post evaluations, they are usually done only for the more 
important, innovative, or controversial projects. 



10 

Ex post evaluations often consider such aspects as the cost effectiveness 
of research; its potential relevance to national development goals; the 
response of research to an urgent and important 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 values 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 most developing countries research is 
meant to serve development objectives. The customary criteria for 
evaluating scientific research, most notably journal publications and 
instances of citation, are not comprehensive enough to consider the 
appropriateness of technology or its value to development. Research 
organizations 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 post evaluation. This can be difficult, as farmers may 
not be able to place a value on the research itself. 

Advance preparations for ex post evaluation should include precise plans 
on documentation to obtain, people to interview, and sites to visit. 
Some supplemental information may need to be gathered through surveys or 
interviews. Most evaluation teams use a blend of interviews, field 
visits, observations, and report reading. Beyond a comparison of 
achieved and expected results, ex post evaluation tries to clarify the 
internal and external factors affecting these results. 

Impact Evaluation 

Impact evaluation, also referred to in some of the literature as ex post 
evaluation, attempts to 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 less 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 evaluations are eventually 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 mar~et 
prices need to be monitored periodically for USE in a future impact 
evaluation, this must be identified at the ex ante stage of evaluatio~ 
and monitored during the course of the activity. 

Evaluating the contribution of research to economic development is 
complex, and there has been controversy over some of the techniques 
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used. Impact evaluations must distinguish between the contributions 
research makes to national development from the contributions made by 
other factors, such as the existence of a good extension s~rvice, 
agricultural inputs, adequate infrastructure, and favorable marketing and 
pricing policies. Whereas benefits have been relatively easy to 
attribute in the case of single-commodity technologies, such as 
high-yielding rice under irrigation in Asia, it has proved far more 
difficult to do this in more diverse and complex agricultural systems. 
As a consequence, input-output 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 identified. While this approach can give a more complete 
picture of the contribution of research to the client community and 
ultimately to national development, this approach requires extensive and 
often expensive data collection and a thorough analysis of socioeconomic 
factors. The results of impact evaluations can have broad implications 
for future priority setting, not only for research but also for 
development support services. 

EVALUATION CRITERIA ~VD METHODS 

It 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 reasons 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, applied), the time frame of the evaluation (e.g., ex ante, 
ex post), and the aspects considered important (performance, quality, and 
relevance). Indicators 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 selection (ex ante) is scientific merit, the indicator used might 
be demonstrated usefulness 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 used to 
evaluate them, makes the development of gene~alities difficult. For any 
given method, there might be several techniques, the use of which will 
depend on available data and personnel to conduct the analyses. This 
paper concentrates on general evaluation criteria and methods, and not on 
the specific indicators and techniques employed. 

For project selection (ex ante evaluation at the project level) the 
criteria generally applied are technical and operational: scientific 
merit, the appropriateness of 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 
criterion has also become important for strategic research. Strategic 
research targets are more difficult 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 include 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 
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 defined 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 efficiency. Evaluation criteria and what 
constitutes success usually differ from one project to another; this 
means that comparison with other projects is limited as an evaluation 
method. 

Several general methods are used in research evaluation, depending on the 
criteria considered most important and the purpose of the evaluation. 
For instance, if 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 audi t". If research quaH ty 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 from various disciplines. It is 
very important that those carrying out the evaluation and those being 
evaluated understand its purpose. and the intended use of the results. 

Techniques refer to different tools used to supply evaluation teams with 
information, 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 
fundamental soundness of 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 close to the field. The field must be 
sufficiently large for peers to be readily identified and there must have 
been time for the field to develop to the stage where a basis for 
agreement on what constitutes quality exists. By contrast, expert r~view 
involves the eminent specialists in a particula~ 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 consideration the organization and the 
culture it operates within. while some research organizations have hac 
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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 t'eview: 

Direct peer review is defined as a review by scientific peers which 
is confined 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 consensus or in a phased combination of the two. 
Criticisms of the method arise when it is applied to multi
disciplinary research, or in cases where resources are severely 
constrained and peers may be in competition with those being reviewed. 

Modified peer review is similar, but the criteria are broadened from 
scientific merit to cover the socioeconomic 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 comwittees and panels. A two-stage 
process is often used: one which looks at "good science" 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 
reliable 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 for other purposes. Distinction in scientific performance 
is recognized in many ways: through the award of prizes, membership 
in prestigious societies, honorary degrees, etc. Other indications 
of scientific performance come from bibliometric analysis. 
Bibliometrics is founded upon the assumptions that the output of 
scientific research 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 research. 

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 fact, this is often not 
achieved. Depending on the personalities, skills, conflicts, and 
competitiveness within the organization, peer review may be negatively 
applied. The inclusion of foreign experts can provide a means of 
achieving objectivity in peer review where competitiveness or lack of 
scientific expertise exists. The problem of scientific objectivity also 
becomes greater wnen 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 information, 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 traditional peer review process. 

SETTING UP A MONITORING ~u EVALUATION SYSTEM 

What are your MIE reguirements? 

An MIE system is not an end in itself. It is successful only if it can 
be used to improve research. It costs money and time, and so each 
national research system or institute should determine its own 
requirements for MIE, and develop a system which responds to these 
needs. MIE 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 guide to research organiza:ions considering setting up or 
enlarging their MIE systems: 

Which aspects of research are weakest in the orltanization 
performance monitoring, gua1ity control, or relevance of research? 
The performance of research deals with the efficient use of resources 
and the achievement of stated outputs on schedule. The quality of 
research is concerned with the adherence of researchers to accepted 
standards of scientific work. The reievance of research has to do 
with the appropriateness of the original objectives and the potentiai 
of research to address important national objectives. Monitoring and 
evaluation have a role to play in a:: three aspects. 

Is research planning at all levels s~:ficient to orovide clear 
objectives and targets? The relevance of research can only be 
determined if its objectives are cleariy stated and relate to greater 
development objectives. Likewise, evaiuation cannot check 
performance against objectives if these objectives are poorly 
defined. At each level of research management, objectives must be 
explicit. For instance, for 10ng-ter4> planning the stated objectives 
might include the preparation of a manpower training plan and an 
infrastructure development plan withio certain defined budgetary 
limits, and the identification of researchable problems with target; 
in major commodities for the next 10 years. The need for a clear 
specification of shorter-term objectives and targets is also needec 
at the research project level, where coth performance and quality a:: 
important elements. 
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Are new M/E procedures necessar~? 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 elaborate M/E system. 

Who needs the information, for what purposes, and in what time 
frame? It is essential when planning ~/E activities to clearly 
determine who will use the results and for what purposes. The level 
of effort 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 is little point in setting up an 
M/E system at all. To assure this timeliness often requires that 
authority for corrective action be delegated to middle-level managers 
who are closest to the problem. 

What indicators are needed to do the job? Once objectives have been 
defined, verifiable 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 of people needed to monitor them, and the 
costs of M/E. While one might be tempted to assemble volumes of 
data, especially if 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 collected objective and verifiable? Objective in 
the sense that the same data collected by different people would be 
consistent; verifiable in that 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. 

Is a separate M/E unit needed? 

Many research 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 for programming future activities, in a planning and 
evaluation unit. Whether a research organization needs 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, 
extensive and specialized data may be needed to perform detailed economic 
analyses, notably for impact evaluation. The complexity of the research 
organization - its size and structure - will also influence whether or 
not a special M/E unit is needed. 

If 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 obtained by research managers themselves, through 
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regular reporting. Unless very extensive data collection and analysis 
are undertaken, a specialist in evaluation should not be necessary. Some 
expertise, however, may be required on a consultancy basis to set up the 
unit. The unit should have a 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 
fellow researchers who are sympathetic to the special nature of research. 

How much does M/E cost? 

The costs of monitoring and evaluation depend upon the services required, 
the extensiveness of data collection and analysis, and whether external 
assistance is used. While much of M/E is done routinely by researchers, 
costs must be budgeted for the direct costs of the evaluation staff, for 
travel, for coordinating and tabulating data at the program and 
directorate level, and for preparing evaluation reports. There is also a 
less visible opportunity cost of the experts' time, and the costs of 
disruption in the organization. Though costs vary considerably from one 
organization to the other, a range of O.S to 1.0% of the program budget 
is often cited for direct costs. These costs should be included as a 
separate budget line item for all major research programs. 

The costs of evaluation, particularly of ex ante evaluation, should be 
balanced against the benefits to be gained from sound research planning. 
Evaluations can provide less obvious benefits also, such as an improved 
channel of communication within the organization, or an unexpected 
exchange of technical information. 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 for evaluations. 

Regardless of the type of evaluation performed, general guidelines are 
available to make the process more efficient and effective. First, the 
Objectives and boundaries of the evaluation must be outlined in advance, 
and should be agreed by both the evaluators and those being evaluated. 
For an annual review this is not complicated, but for more in-depth 
evaluations, a "scope of work" statement may be necessary. This 
statement lists the objectives of the evaluation, and the type of 
information to be obtained and analyzed during the evaluation It is a 
statement of expected output, of questions to be answered. It does not 
usually specify the precise methods to be used. 

The plans for a comprehensive evaluation indicate in advance the 
documentation needed, people to interview, and sites to visit. It will 
identify the supplemental information which may need to be gathered 
through surveys or interviews. Most evaluation teams use a blend of 
interviews, field visits, observations, and repor: reading. As researcr. 
plays a role in national development, an evaluation must consider the 
institutional, political, social, and economic context in which it is 
conducted. Beyond a comparison of achieved and ex?ected results, an 
evaluation should try to clarify the internal and external factors 
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 of external evaluators can be an asset, especially for 
more complex or controversial 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 of the size and cost of the 
effort, evaluation should be considered part of research planning and 
implementation, and therefore incorporated as a regular research expense. 

Table 2. Considerations for Using In-house Versus External Evaluators 

In-house Evaluators 

Advantages 	 Disadvantages 

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

Consistency assumed with national * Possibility of organizational* 
value 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 of organizational bias and make staff 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 
external evaluators; plus broader sensitive national issues may 
culturai and technical perspective be constrained 

Modified: USAID. Design and Evaluation of AID-Assisted Projects, 1980. 
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An evaluation culminates in recommendations to the appropriate level of 
management: for a research 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 terminate 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 monitoring and evaluation can make to 
research management, ISNAR cannot develop M/E materials in all areas at once, 
this all the more so because of the dearth of background materials from which 
to draw. One annex on monitoring and evaluating ongoing research activities 
has been produced thus far. The primary focus is on evaluating the 
effectiveness and efficiency of the research program, includine 
decision-making procedures, program leadership, and the adherence of 
scientists to accepted standards of research execution and reporting. 
Important associated elements of personnel management are presented in the 
ISNAR paper, "Hwnan Resource Management in Agricultural Research". 

Planning or ex ante evaluation is probably the single most important activity 
of a research manager. ISNAR has prepared a separate paper, "Priority Setting 
in Agricultural Research" which describes different planning techniques at the 
national level, including simple checklists, scoring models, and benefit/cost 
analysis. A more thorough paper on ex ante evaluation at the program and 
project levels is being produced; it will provide more information on 
establishing baselines, defining targets, and identifying criteria and 
indicators for subsequent monitoring and evaluation. 

An additional annex will eventually be written on ex post evaluation, the 
measurement of performance, quality, and relevance of a completed research 
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 
of study in many universities 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 useful to research managers ir. the medium term. 
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Annex 1 

MONITORING AND EVALUATING ONGOING RESEARCH 

Definitions of terms and concepts 

The terms "program" and "project" are used in various organizations to refer 
to different things. In this paper, the term program refers to coordinated 
research activities whose combined scientific output addresses national 
research objectives. Programs are long-term in scope, and somewhat 
continuous. They are composed, in some cases, of sub-programs, and of 
projects. Projects address specific research problems, and have explicitly 
defined time frames, resources, and targets. Each project in turn comprises a 
number of specific operations or experiments. 

For example, a maize program might be created to address the research 
objective of improved maize technology, which itself responds to development 
objectives of increased cereal production. It is divided into two main 
sub-programs: maize breeding and agronomy. Within the agronomy sub-program 
there are three projects: maize fertilization, maize intercropping, and 
socioeconomic study of local practices. Operations within the maize 
fertilization project might include trials using rock phosphates, compound 
fertilizers, 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 defined, 
objectives must be determined for each level of the research hierarchy. In 
turn, research evaluation should take plac~ 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 soundness of 
technical decisions from program planning to the execution of experiments. By 
routinely evaluating research activities, researchers and supervisors can 
modify these activities in the course of program implementation in light of 
information gained. 

Relationship between ex ante and ongoing research evaluation 

Good 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 of ex ante 
evaluation in national 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 
commodities, regions, and disciplines. At the subsequent echelon of decision 
making, resources are allocated to alternative research thrusts or approaches 
within commodities, based on an analysis of the technical constraints and 
opportunities, and the availability of resources. At the next level, programs 
and projects within programs are defined and alternative research activities 
selected. 
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At every level of program planning there should be clear definitions of 
objectives, identifiable inputs and expected outputs, and some notion of time 
frame. Any assumptions used in planning, whether for a program strategy or a 
project proposal, should 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 ongoing research 

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

Figure 1: Relationship of Monitorinl to Evaluation 
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Data are available on research activities through various sources. 
Administrative personnel may keep detailed records of staff time, funds, and 
equipment used. Technical data are recorded in field notebooks, periodic 
research reports, and· annual project reports. If 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. ~nile most data used in monitoring are recorded by researchers or 
administrative staff, project leaders are usually responsible for their 
compilation and analysis. There should be clear assignments of responsibility 
for data collection, analysis, reporting, and remedial action. 

Monitoring and evaluation are facilitated if a project management approach is 
used. The key :ndicators to be monitored are identified at the outset when 
drawing up the research project workplan. A Logical Framework matrix, 
described in ISNAR Working Paper No. 12, is one technique that can be used for 
defining indicators and sources of data (Table 3). The link between what is 
scheduled and what actually takes place can be directly established by 
comparing periodic progress reports with the original workplan. This not only 
forces project leaders to keep track of their activities, it also facilitates 
communication of problems to higher levels of management. 

In the instituting of a new monitoring procedure, it is necessary to start 
with an analysis of the current situation: what reporting is currently 
required, how ~ell is it accomplished, and what additional reporting is 
necessary? The functions of a monitoring system should be agreed upon by the 
people implementing it. Several questions should be answered when designing a 
monitoring system: 

Who needs the information and for what purpose? 


What are the simplest means possible of collecting the necessary data? 

Can they be obtained from existing sources? If not available, can they be 

collected at reasonable cost in relation to their usefulness? 


Can the information resulting from data analysis be presented in a simple, 

standard format for timely use in decision making? 


Can the information be stored in a format 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. ~icrocomputers can be very useful for analyzing and storing 
large volumes of data, but they are not necessary for all research 
organizations or for all M/E processes. A lack of computer capability should 
never be accepted as an excuse for inadequate record keeping, just as the 
existence of computers does not justify increasing the quantity of data 
gathered. On the other hand, once a good data ~ase has been created, it 
becomes easy with computers to update it periodically and to retrieve data in 
various forms. 

Computers can be especially useful for maintaining a data base on personnel, 
for program budgeting in larger research systems, and for management of 
physical and financial resources. Computers certainly facilitate the 
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Table 3: Examples of Research Program Indicators 

Levels of Possible Means of Responsibility for 
management indicator verification data collection 

Project Inputs 

personnel 

- funding 
facili ties 

- equipment 
& supplies 

leadership 

- training 

Project Outputs 

preliminary 
research 
results 

- completed 
research 
results 

- research 
capacity 
improved 

based on operation workplans: 

scientific and 
support time 
expenditures 
construction or 
acquisition 
acquisition 
ac tual use 
project meetings 
program meetings 
courses completed 

research data 
from experiments 

program committee 
recommendations 

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 office 
institute engineer 
accounting office 
accounting office 
lab/station manager 
project head 
prog:-am head 
training officer 

scientist 
project head 

program head 
NARS director 

training officer 
administrator 

Program - Contribution of knowledge from research programs to research, 
development and policy-making bodies: 

- new knowledge 
of interest 
to research, 
extension & 
policymakers 

released 
technology or 
recommendations 

program records 
certification 
res/extension 
communications 

on pol icy 

National/Institute - Research relationship to national 
objectives: 

increased cro~ 
production 

intensified 
land use 

- conservation 
& land use 

- increasec 
income 

- improvec 
nutri:ic ~ 

production data 

~hanges in crop 
patterns & inputs 
reduced erosion 
resource ~lanning 
per ~a~it3 change 
increaseG spending 
decreasec diseas e 

& ~::!"t2.:!.ty 

farm surveys 

in~ut statistics 

survey methods 
planning document 
na~ional data 
v ~:lage surveys 
n~:rition surveys 

program head 
national body 
extension service 
NARS director 

deve l oome~t 

statis:ics dep: . 

deve :. ministr y 

land use body 
planning body 
stati5:ics dec:. 
dev't_ . mir.istry 
nati:cr:<o: :leal:~. 

se:- ': ::~ 

http:t2.:!.ty
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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 on computer; if computers are to be 
used there can be advantages to decentralizing the inputting of data on 
microcomputers at research stations. This minimizes the risk of 
transporting data and makes management at these stations responsible for 
the accuracy of these data. It:s also important to select the software 
for tabulation and analysis before designing the forms on which data will 
be recorded. 

The most common form for reporting information in monitoring is the 
periodic progress report. Researchers and project leaders are often 
required to submit such reports on resources used, problems encountered, 
and tasks achieved. They signal management to take remedial actions. 
Progress reports can be used in conjunction with program budgeting forms 
and project workplans to check progress against planned objectives. 
Progress reports do not necessarily require a narrative text, and they 
can be further simplified by using a standard format which refers back to 
the original workplan. 

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

Storage is another important aspect of a monitoring system. Whether 
manual or computerized, information must be accessible. A centralized 
system of information storage can cause unnecessary delays at outlying 
stations :hat need it. Conversely, datailed back-up data from stations 
are not necessary in central files. When deciding where to store data 
and information, the need for it, the facility of movement, and the 
security of storage should all be considered. 

On a purely technical level, research managers also monitor the potential 
success and acceptance of a technology during the course of its 
development. This can be done through the early introduction of on-farm 
research to study socioeconomic aspects of the proposed technology and to 
verify whether technology being developed is appropriate. Several 
techniques are available to gain information on farmers' constraints, 
interests, and capabilities through this process. Other techniques for 
getting feedback on adaptive research are formal and informal surveys of 
attitudes and practices. All of these feed information into ongoing 
research and can be thought of as monitoring techniques. 
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Table 4. Flow of Monitoring Reports 

Person responsible 

Accountant 

Researcher 

Project leader 

Program leader 

Station head 

Research director 

Monthly or quarterly 
budgetary statement 

Periodic progress report 
includes financial summary 

Annual/final research 
report 

Summary of progress reports 

Annual project summary 

Summary of progress reports 

Annual program meeting 
minutes and report 

Summary of station data on 
resources used and needed 

Annual report 

Sent to whom 

Researcher/Project 

leader 


Chief accountant 


Project leader 
Station head 

Project leader 
Station head 

Program leader 

Program leader 

Research director 

Research director 

Directorate officers 
in charge of funds, 
supplies, and 
facilities 

Technical, planning 
and finance 
ministries 

Donors 

Evaluating ongoing research 

Evaluating ongoing research, also called interim evaluation, looks beyonc 
the monitoring of performance, and also considers aspects of quality and 
relevance, the latter 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 
scientific leadership. as so often occurs in research organizations where 
staff are young and inexperienced. There are, however, some mechanisms, 
such as the rigorous review of project proposals, regular reporting anc 
an annual defense c: research activities, that help those existing enic~ 

scientists supervise the work of younger scientists. Evaluations 0 
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ongoing research take place annually in the case of projects. and at 
greater intervals. say every 3-5 years. 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 process. 

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; expert 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 playa role in many aspects of research, such as whether 
project and program objectives continue to address important research 
priorities; the degree to which planned objectives have been achieved; 
the need to modify objectives or to propose activities in light of new 
information; the quality of the research conducted; its efficiency 
relative to other projects; the timeliness and effectiveness of reaearch 
communications; and the need to develop interdisciplinary teams for 
implementation 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 developing countries have adopted a project approach to 
research. versus a researcher-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 involving more
experienced staff in the process of proposal development. 

Annual project and program evaluations. Good 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 playa crucial role in these reviews. structuring the 
discussions and suggesting alternative ideas and approaches to 
less-experienced researchers. Senior 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. issues raised, and 
recommendations made. 

The annual project review depends on the timely submission of annual 
project reports. Writing these reports seems to be a bottleneck in many 
NARS. Preparation for and participation in these technical reviews. 
including 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 length and 
complexity of this annual report will depend on the type of experiment 
and the state of advancement of the project. A summary 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 
re.earch 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 
profe.sional journal, this report need only be edited and modified to 
conform to particular journal requirements. 

Annual program evaluation 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 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 program reviews. 

Comprehensive program evaluation. Periodically, say every three to five 
years, 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 evaluation 
are used to modify and improve the existing program, and 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 from past research in a forward-looking 
way. The original objectives, targets, and assumptions of the program 
are analyzed to see if they are still valid. They are modified 
accordingly. Project approaches and their likelihood of meeting existing 
or revised program objectives are examined. They are also viewed in the 
aggregate, in terms of their importance, resource requirements, and 
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, as 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 used in disciplines other 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 defined. 
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~ny different terms are used in the literature to describe the methods 
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 of 
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 
Decision Analysis Delphi 
Input-output Analysis Interviews and Opinion Surveys 
Historical Analog Least Cost 
Modeling Network Analysis 
Probability Tree Public Participation 
Rank Size Analysis Relevance Tree 
Scoring Models Simulation 
Statistical Analysis Stochastic Estimates 
Substitution Curves Trend Analysis 
Workshops, Panels, Conferences 

Modified: Coates, Vary T. "Technology Assessment in Federal Agencies: 
1971-1976". National 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. Program 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 social 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 themselves. 
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00 an annual basis, project and program management are most concerned 
with performance monitoring, and the quality of the research being 
conducted. The scope of comprehensive program evaluation is broadened, 
however, to more thoroughly consider aspects of the relevance of 
research. The primary method employed for all ongoing research 
evaluation is peer or expert review. There is currently much interest in 
developing and refining techniques, some borrowed from the social 
sciences, to make research program evaluations more informative. 

Two other ISNAR working papers have been produced which are relevant to 
ongoing research evaluation. The Logical Framework in Research Planning 
and Evaluation, Working Paper No. 12, relates project-level activities to 
larger program and national research objectives, 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 from ISNAR for use as companion texts to this paper. 
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