
ABSTRACT
Much has been written about the socio-economic ben-
efits and competitive advantage achieved by developed 
countries as a result of investing in scientific research and 
technological innovation. For developing and emerging 
economies, sustainable development is dependent on 
establishing and supporting R&D institutions that not 
only perform good science, but also effectively share their 
knowledge and technology outputs. Both the extent to 
which a return on an investment is realized from R&D 
activities and the magnitude of the resulting impact on 
intended beneficiaries are important to funders, policy-
makers, taxpayers, government officials, development 
agencies, and the research institutions themselves. This 
chapter provides guidance on building organizational 
capacity to plan, monitor, evaluate, and assess the im-
pact of R&D investments. It should be noted that the 
chapter does not address measuring the performance of a 
Technology Transfer Office to manage intellectual prop-
erty, but rather focuses on determining the socio-eco-
nomic impact of transferred knowledge and technology.
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on R&D investment, and the magnitude of that 
return, is important to policy-makers, tax pay-
ers, government officials, development agencies 
and, of course, those funding the research and 
the research institutions themselves. This chapter 
provides guidance on building organizational ca-
pacity to plan, monitor, evaluate, and assess the 
impact of R&D investment on society and in 
the market. It should be noted that the chapter 
does not evaluate the performance of Technology 
Transfer Offices in managing intellectual prop-
erty, but rather focuses on determining the socio-
economic impact of transferred knowledge and 
technology. 

R&D institutions in developing countries 
operate with limited financial resources for 
R&D and even less funding for technology and 
knowledge transfer. The socio-economic chal-
lenges experienced by developing countries put 
more pressure on R&D institutions, requiring 
them to effectively and efficiently address local 
social and economic development needs through 
the transfer and adoption of innovative science. 
To this end, a key responsibility of research in-
stitutions in developing countries is to make re-
search outputs available for use by society and 
local industry. It is therefore critical that research 
institutions not only generate relevant research, 
but also transfer and diffuse research results in 
a way that maximizes impact. A well-developed 
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1. InTRoduCTIon
Much has been written about the socio-economic 
benefits and competitive advantage that devel-
oped countries achieved by investing in scien-
tific research and technological innovation.1 For 
developing and emerging economies, it is recog-
nized that sustainable development depends on 
establishing and supporting R&D institutions 
that both perform good science and share their 
knowledge and technology outputs.2 A return 
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and comprehensive monitoring, evaluation, and 
impact assessment framework is necessary to 
measure efforts by institutions to meet R&D 
objectives. Such a framework can assist research 
institutions in:

• improving the efficiency of research re-
source allocation

• improving the standard and effectiveness of 
project decision-making 

• directing future research plans more 
effectively

• obtaining evidence of resource mobilization
• prioritizing research based on the level 

of economic returns and positive social 
impact

Technological innovation transforms an idea 
generated during research into a new or improved 
product that can be introduced into a market, a 
new or improved operational process used in in-
dustry and commerce, or a new approach to a so-
cial service.3 Monitoring, evaluation, and impact 
assessment should be conducted throughout the 
R&D continuum described below:

• research and technology generation. Basic 
research, applied research, and experimen-
tal development are included. 

• technology development. During this 
stage, knowledge from research is com-
bined with practical experience to direct 
the production of a new product. 

• technology adaptation. This entails pilot-
ing technology and simulating real-life 
conditions for the production of the tech-
nology are typically involved. 

• technology transfer. An important com-
ponent of technology transfer is IP (intel-
lectual property) management. Typically, 
institutions manage IP protection, routes 
to commercialization or transfer, and con-
tractual arrangements that facilitate the 
transfer of intellectual property from the 
lab to the market. 

• technology adoption and diffusion. This 
stage of the process is key, for it signifies 
the point that products, transferred to the 
market, achieve depth and spread widely. 
Technology adoption is measured at one 

point in time and is associated with the use 
of transferred technology; technology dif-
fusion is the spread of a technology across a 
population over time.

A robust monitoring, evaluation, and impact 
assessment framework should demonstrate trans-
parency and confer accountability. It is therefore 
important that systems enable institutions to 
document, analyze, and report on research and 
technology transfer performance effectively. 

2. THE	fRAMEWoRk	
There are different methodologies and processes 
for monitoring, evaluation, and impact assess-
ment. An impact assessment study can be custom-
ized and structured to suit the information and 
reporting requirements of an institution and its 
stakeholders. Figure 1 illustrates a comprehensive 
monitoring, evaluation, and impact assessment 
framework. (The components of the diagram are 
described in greater detail in subsequent sections 
of this chapter.)

2.1 Diagnosis	
For many developing country institutions, the 
public expects the research to provide solutions to 
health, food security, sanitation, water, poverty, 
and environmental challenges. As institutions in-
vest their limited resources in these important ar-
eas, their research efforts must be focused so that 
the resulting impact on society and the economy 
is optimal. Institutions, therefore, must be able 
to articulate the problem that the science sets 
out to address. The needs assessment conducted 
at the start of a project defines the problem and 
provides baseline data for the ex ante evaluation. 
At the diagnosis stage of the process, questions 
should include:

• Who is responsible for collecting perfor-
mance information?

• What information is being collected?
• When and how often is the performance 

measure reported?
• How is the information reported?
• To whom is the performance measure 

reported?
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The needs assessment should also seek to 
determine:

• What is the nature and scope of the prob-
lem requiring action?

• What intervention may be made to amelio-
rate the problem?

• Who is the appropriate target population 
for the intervention?

The outcome of the diagnosis should be a 
document that:

• defines baseline information
• sets project targets
• states assumptions
• specifies measurement indicators
• could be tied with ex post evaluation, that 

is, evalulation after the project has ended

2.2 Planning
Once the problem has been identified, a plan 
should be drawn up to explain how the research 

will address the challenges. A logical framework 
can be used to structure the various activities and 
specify means and ends. Information in a logical 
framework should include:

• why a project is being conducted
• what a project is expected to achieve
• how the project is going to achieve these 

results
• what external factors are crucial for the suc-

cess of the project
• how the success of the project can be assessed
• where the data required to assess the success 

of the project can be found
• what the project will cost

This information is then used to complete 
the matrix summarizing information, which is 
required both to design and evaluate the activity. 
Table 1 illustrates such a matrix.

A logical framework (logframe) is a useful tool 
for the assessor and has the following advantages:

Figure 1: The Planning, Monitoring, and Evaluation Cycle
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• It makes the project appraisal transparent 
by explicitly stating the assumptions under-
lying the analysis and by allowing a check 
on the proposed hypotheses and expected 
results in an ex post analysis.

• It deals explicitly with a multitude of so-
cial goals and does not require reducing the 
benefits into one figure.

• It is understandable to nonscientists. It 
can therefore be used as a tool to clarify 
the trade-off among objectives and, thus, 
specify the decision-making process.

• It is flexible with regard to information and 
skill requirements. It can incorporate social 
cost, benefit analysis, use input, output tables, 
and partial models. It can also be used with 
rudimentary information skills, albeit at the 
cost of more hypotheses and uncertainties.

2.� Implementation
Implementation is the actual evaluation; it en-
tails data collection, analysis, and reporting. 
Evaluation is systematically assessing a situation 

at a given point in time, whether that point is in 
the past, the present, or the future. Put another 
way, an evaluation is the periodic and systematic 
assessment of the relevance, performance, effi-
ciency, quality, and impact of a project, in rela-
tion to set objectives and goals. Evaluation seeks 
to investigate and determine whether:

• the intervention is reaching the intended 
target audience

• the intervention is being implemented as 
envisioned

• the intervention is effective
• the costs of the intervention, relative to ef-

fectiveness and benefits, is lower than the 
benefits

Different monitoring and evaluation systems 
can be used. The method chosen mainly depends 
on the following considerations:

• What should be measured? The evalua-
tion should be based on the project design. 
Stakeholders should agree about how the 
crucial project issues should be measured.

Table 1: logical Framework Structure

Narrative 
summary

Objectively verifiable  
indicators (OVI)

Means of verification 
(MOV)

Important  
assumptions

Inputs • Nature and level of 
resources

• Necessary cost
• Planned starting date

• Sources of information • Initial project 
assumptions

Outputs • Magnitudes of outputs
• Planned completion 

data

• Sources of information
• Methods used

• Assumptions affecting 
the input-output 
linkage

Purpose • End-of-project status • Sources of information
• Methods used

• Assumptions affecting 
the output-purpose 
linkage

Goal • Measures of goal 
achievement

• Sources of information
• Methods used

• Assumptions affecting 
the purpose-goal 
linkage
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• For whom should it be measured? The us-
ers of the evaluation results should be iden-
tified and the results should correspond to 
their expectations.

• For what purpose should it be measured? 
This determines the sensitivity of the mea-
sures and the degree of accuracy needed.

• How should it be measured? Consensus 
is needed between the evaluator and pro-
gram/project managers on whether a pro-
posed measure truly indicates a change in 
the desired direction.

• How should the data be collected? The de-
sign of the evaluation system should be de-
termined and the desired level of accuracy 
in the information agreed upon.

• When and in what form is the informa-
tion needed? It should be available when 
needed in a usable format.

• Who collects, analyzes, and presents the 
information? This is necessary to adapt the 
monitoring and evaluation system to the 
management realities of a program/proj-
ect. Managers should not underestimate 
the time needed to analyze and present the 
information.

The specific questions that an effective evalu-
ation should answer are:

• Is the program effective in achieving its in-
tended goals?

• Can the results of the program be explained 
by alternative explanations that do not in-
clude the program?

• Does the program have effects that were 
not intended?

• What are the costs of delivering services 
and benefits to program participants?

• Is the program an efficient use of resources?

Deciding which evaluation process to use de-
pends on numerous factors, such as set objectives, 
available time, skills, and resources. To guide your 
choice, Table 2 summarizes data collection de-
signs and their different characteristics.

Typically, data collection methods include 
checklists, scoring models, cost-benefit analyses, 
surveys, and case studies. The best approach is to 

use several different methods in combination, bal-
ancing quantitative and qualitative information.

Ongoing monitoring and evaluation pro-
cesses measure:

• technical aspects: physical input-output of 
goods and services

• institutional aspects: organizational and 
managerial aspects, including customs, 
tenure, local organizations, and cultural 
setting

• socio-cultural aspects: broader social impli-
cations, resource and income distribution, 
and employment opportunities

• commercial aspects: business and financial, 
securing supplies, and market demand

• economic aspects: economic efficiency, 
costs and benefits

• environmental aspects: biological and phys-
ical effects

2.� Rediagnosis	and	replanning
Should the results of a monitoring and evaluation 
exercise indicate that a project is not going ac-
cording to plan, then rediagnosis and replanning 
is required. Rediagnosis and replanning require 
the measurement process to be continually im-
proved, and changes in the measurement process 
should be aligned with changing needs and pri-
orities.4 Program replanning and rediagnosis may 
also require going back to prior steps in the plan-
ning process to review whether:

• the problem is well defined and described
• the objectives are adequately implemented
• a revised-impact model has been 

developed
• the target population has been redefined
• the delivery system has been redesigned
• there are revised plans for monitoring im-

pact and efficiency

Research programs are dynamic, and evalu-
ations should take this into consideration. 
Naturally, the longer the research project lasts, 
the greater the likelihood that a given project 
will require modification and adjustment. Table 
3 summarizes the design, implementation, and 
assessment requirements of research projects at 
different stages of maturation.
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2.� Ex	post	evaluations
These take place at the end of a research project, 
when the effects and results of the project can 
be tracked and used in adoption studies. At this 
stage, the evaluation:

• assesses the project’s performance, qual-
ity, and relevance, immediately after its 
completion

• works best when a pre-project baseline had 
been defined, targets projected, and data 
collected on important indicators

• is often done by professional and external 
evaluators

• requires that classical criteria be broadened 
to include user satisfaction

• should be an integral part of project 
implementation

• demands advanced preparation
• uses a blend of interviews, field visits, ob-

servations, and available reports
• provides lessons that can be systematically 

incorporated into future activities, for 

example ex ante evaluation, as well as proj-
ect planning

• is usually only done for more important, 
innovative, or controversial projects

Essentially, ex post evaluations determine im-
pact and are used to demonstrate accountability. 
The evaluations sum up the lessons learned from 
the project. They provide a firm foundation for 
future planning and for establishing the credibili-
ty of public sector research. They can also be used 
to justify an increased allocation of resources.

2.� Recommendations
The recommendations that arise from evaluation 
studies should assess the information collected. 
Evaluations should also review:

• what turned out differently than expected
• which part of the strategy produced the de-

sired results and which did not
• whether a cross-section of views were 

sought and accommodated

Table 3: An Assessment Planning Guide

 Innovative programs Established programs Fine-tuning

Conceptualizing • problem description
• operationalizing 

objectives
• developing intervention 

models
• defining extent and 

distribution of target 
population

• specifying delivery 
system

• determining capacity 
for evaluation

• developing evaluation 
model

• identifying potential 
modification 
opportunities

• determining 
accountability 
requirements

• identifying needed 
program changes

• redefining 
objectives

• designing program 
modifications

Implementing • formative research and 
development

• implementation 
monitoring

• program monitoring 
and accountability 
studies

• R&D program 
refinements

• monitoring 
program changes

Assessing • impact studies
• efficiency analyses

• impact studies
• efficiency analyses

• impact studies
• efficiency analyses
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• with whom the findings need to be shared
• in what form the results should be 

presented

There are various uses for evaluation find-
ings. The outcomes of an evaluation can be cat-
egorized into three basic types: direct, indirect, 
and symbolic.5 Evaluation outcomes are direct 
when information or findings are applied directly 
to alter decisions and results in an operational 
application. Indirect use refers to a more intel-
lectual, gradual process, in which the decision 
maker gleans a broader sense of the problems 
addressed by a project or program. Indirect use 
of study results produces a strategic or structural 
application of outcomes. Symbolic use refers to 
situations where the evaluation results are accept-
ed on paper, but go no further. Unfortunately, 
many evaluation studies end up as symbolic ini-
tiatives. It is imperative that technology transfer 
assessments do not end up simply as academic 
exercises. When an assessment is not practically 
applied or used, not only is the effort wasted, but 
future programs may continue to repeat mistakes 
and waste money.

2.� Impact	assessment
An impact-assessment study aims to determine 
causality and to establish the extent of improve-
ment for the intended beneficiaries. Impact 
assessments are time sensitive and, there-
fore, studies should be conducted periodically 
throughout the duration of a project. An im-
pact study should measure the rate of adoption 
for technologies that have been made available 
for social or industry use. Such studies should 
assess the technology’s level of use by targeted 
beneficiaries and estimate the benefits of R&D 
investments. By following these guidelines, im-
pact studies should be able to determine the 
impact of technology generation and transfer. 
Impact assessments should also seek to mea-
sure both intended and unintended outcomes, 
taking into account behavioral change among 
potential users and beneficiaries. The resulting 
effect on productivity and quality of life should 
be measurable and, therefore, evaluated and 
reported.

When conducting an impact study, the im-
pact is assessed by gathering information on the 
number of users, degree of adoption, and the ef-
fect of the technology on production costs and 
outputs. Studies should be conducted at different 
levels (for example, household; target population; 
regional and national; and at primary, secondary, 
or economy-wide sector levels.)

There are different types of impacts. 
Production and economic impact measure the 
extent to which the project addresses:

• risk reduction
• yield increases
• cost reduction
• reduction in necessary inputs 
• employment creation
• implication for other sectors of the 

economy

Socio-cultural impact measures the extent to 
which the project contributes to:

• food security
• poverty reduction
• status of women
• increases in knowledge and skill level
• number and types of jobs
• distribution of benefits across gender and 

geographical locations
• changes in resource allocation
• changes in cash requirement
• changes in labor distribution
• nutritional implications

Environmental impact measures the project’s 
effects on:

• soil erosion and degradation
• silting
• compact soil
• soil contamination
• water contamination 
• changes in hydrological regimes
• effects on biodiversity
• air pollution 
• greenhouse gases

Institutional impact measure effects on:
• changes in organizational structure
• change in the number of scientists
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• change in the composition of the research 
team

• multidisciplinary approaches and 
improvements

• changes in funding allocated to the 
program

• changes in public and private sector 
participation

• new techniques or methods

2.� Tools
Different tools are used to measure performance 
over time. These include (1) secondary analysis 
of data, (2) the screening of projects and research 
orientations by peers and experts in the field, (3) 
qualitative descriptions of case studies and anec-
dotal accounts, and (4) matrix approaches, which 
provide rich information and help to rationalize 
and simplify choices. 

Examples of the matrix approach include:
• systemic methods. can be used to imple-

ment an evaluation (This method is not re-
ally suitable for evaluating and can be very 
difficult to implement.)

• financial methods. namely, cost-benefit 
measures that take into account marketable 
outputs and commercial resources (It is of-
ten difficult to collect the information, and 
some factors cannot be financially assessed.)

• technological forecasting methods. en-
tail the use of scenario methods and allow 
for the causality chain to be reversed (This 
method also allows for forecasting and takes 
into account social transformations.)

• quantitative indicators. for example, sci-
ence and technology indicators and mea-
surement, pure descriptiveness, and se-
lection integration (Indicators provide 
fundamental scientific output measures.)

To help select the most appropriate study 
method, Table 4 maps the desired impact of a study 
against the assessment method and technique.

2.� Indicators
Developing indicators is a critical step in the eval-
uation process. Ultimately, indicators drive im-
pact assessment and influence how the assessment 

is conducted. In summary, there are three evalua-
tion methods used to assess impact. These can be 
(1) qualitative, such as peer review, (2) semiquan-
titative, such as tracking scientific evidence, or (3) 
quantitative, such as econometric measures. The 
evaluation method selected should depend on the 
evaluation objectives of the study and the needs 
of each stakeholder (Table 5). The strengths and 
drawbacks of each tool are presented in more de-
tail in Table 6 (at the end of this chapter).

�. CHALLEnGES	And	kEy		
SuCCESS	fACToRS

Monitoring, evaluation, and impact assessment is 
a complex field. The conditions, methodologies, 
and projects described here present various chal-
lenges that need to be factored into the evalua-
tion and impact study. These challenges include 
the relatively unpredictable nature of research 
and technology transfer events. Certain research 
outcomes are discrete and are thus difficult to 
measure, track, and document. Moreover, there is 
no single, accurate method to objectively evaluate 
R&D performance. There are also institutional 
challenges. Effective communication between 
stakeholders can be a problem, partly because of 
the difficulty of maintaining data quality. And 
because assessments tend to focus on measuring 
more immediate, short-term benefits, there is 
the risk of overlooking some of the longer-term 
benefits of R&D. This issue is also related to de-
termining the frequency of assessment studies. 
For example, the European Union has adopted 
a system that calls for three impact assessment 
studies: an ex ante study at the start of the proj-
ect, a project-end assessment, and an ex post study 
three years after the completion of the project.6 
The frequency of the study may affect its tem-
poral focus. Of course, without establishing the 
commitment and resources to collect, process, 
store, and make accessible key performance data, 
nothing can be accomplished. Technology trans- Technology trans-
fer managers need to develop the infrastructure the infrastructure 
necessary to have valid and reliable performance 
information and use this data for decision-mak-
ing. They should take the time to develop a 
shared understanding with funders about the role 
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Table 4: Impact Assessment Methods and Techniques

Impact Type Method Technique
Intermediate impact
• Institutional changes
• Changes in the enabling 

environment

Survey, monitoring Simple comparison/trend 
analysis

Direct product of research Effectiveness analysis using 
logical framework

Simple comparison: target vs. 
actual

Economic impact
(micro, macro, spillovers)

Econometric approach, 
surplus approach

Production function, total 
factor productivity, index 
number methods, and 
derivatives

Socio-cultural impact Socioeconomic survey/
adoption survey

Comparison over time

Environmental impact Environmental impact 
assessment

Various
• Qualitative
• Quantitative

Table 5: A Summary of the Evaluation Needs of Different Stakeholders7

Evaluation activity Policy-makers Donors
Research 
managers/
program 
leaders

Researchers

Review of entire system X X X X

In-depth review of component X X X

Ex ante evaluation of program/
project

X X X

Ongoing  evaluation/ monitoring 
of research activities

X X X

Ex post evaluation of a research 
program/project

X X X

Impact assessment X X X X
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of public R&D within the national innovation 
system. Such efforts may make it possible to alle-
viate shortages of essential financial, human, and 
knowledge resources.

It is essential to identify the key factors that, 
if in place, will improve the effectiveness of an 
assessment framework. Managers must strive to 
have in place as many of the following key success 
factors as possible:

• leadership commitment
• a desire for accountability
• a conceptual framework
• strategic alignment
• knowledgeable and trained staff members
• effective internal and external 

communication
• a positive and not punitive culture
• rewards linked to performance
• effective data processing systems
• a commitment to and plan for using  

performance information
• adequate resources and the authority to 

deploy them effectively.

�. ConCLuSIon
An effective evaluation system should strengthen 
an institution’s ability to maintain leadership 
across the frontiers of scientific knowledge. The 
system should enhance connections between fun-
damental research and national goals, such as im-
proved health, environmental protection, pros-
perity, national security, and quality of life. Such 
an evaluation system also will stimulate partner-
ships that promote investments in fundamental 
science and engineering, as well as the overall 
more effective use of physical, human, and finan-
cial resources for social and economic benefit.

As a way of benchmarking progress, it is 
helpful to examine how other organizations mea-
sure impact. Impact measures are a sure way of 
knowing that science is delivering on its objec-
tives and that R&D projects are having their in-
tended effect. Without a measurement process, 
institutions cannot justify their efforts in R&D, 

IP management, commercialization, and tech-
nology transfer in relation to their economic and 
social goals.

Finally, it is essential to take the time to di-
gest, reflect upon, and learn from an impact-as-
sessment process. Lessons can be learned from 
both successes and mistakes, and these lessons 
should not only be used to take corrective action 
but also to improve future performance. n

sibongile pefile, Group Manager, R&D Outcomes, Council 
for Scientific and Industrial Research (CSIR), PO BOX 395, 
Pretoria 0001, South Africa. spefile@csir.co.za 
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