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Foreword

The Science Council’s Standing Panel on 
Impact Assessment (SPIA) has for some time 
been aware of the need for a document 
which provides strategic guidance to 
impact assessment practitioners and 
research managers for planning, conduct-
ing, and managing ex post impact assess-
ments (epIA). We are very pleased to have 
been able to engage a number of experi-
enced practitioners to distill from their 
own and other’s experiences an authorita-
tive statement which SPIA substantially 
endorses. Although this document does 
represent the authors’ views, SPIA was 
involved in crafting the terms of reference 
on which it was based, interacted with the 
authors throughout, and has reviewed all 
the major drafts. Indeed one of the authors 
is a member of SPIA and another is secre-
tary to it. Hence SPIA should be regarded 
as the handmaiden and midwife to these 
guidelines.

These guidelines do not attempt to indicate 
what best practices are but rather looks at 
the options and discusses their pros and 
cons as a prelude to offering ‘good 
practice’ advice at the end of each section. 
This is in recognition of the fact that it is 
not possible to be definitive in many in-
stances. A number of ‘how to’ manuals are 
available that complement this document 
by providing specific field guidelines to 
practitioners.

The content of the document is heavily in-
fluenced by the long history and extensive 
experience of the Consultative Group on 
International Agricultural Research (CGIAR) 
and national agricultural research systems 
(NARS) in assessing the impact of research 
for crop genetic improvement research. 
Recent efforts to assess the impacts of 
policy-oriented research (POR) have 
revealed some key strategic issues around 
this theme which these guidelines address, 
although in a limited fashion. This is also 
the case with the epIA of natural resource 
management (NRM) research. There is a 
need for much greater attention to epIA 
methodologies and case studies of policy-
oriented research, of NRM research, and 
also of training and capacity building to 

give a more balanced coverage across these 
issues. Future editions of these guidelines 
should include more specific references to 
these neglected thematic areas.

The primary emphasis in this document is 
on epIA from the accountability perspec-
tive. It also refers to learning from impact 
assessments, although the limitations of 
epIA in this regard are such that SPIA 
contends there are other monitoring and 
evaluation instruments that are more effec-
tive for learning than epIA, as it is defined 
here. There may well be opportunities to 
enhance the value of epIA for learning and 
other monitoring and evaluation activities 
in the future and SPIA is initiating a study 
this year to explore this.

The document suggests two phases for 
carrying out epIA. Stage I focuses (although 
not exclusively) on economic rate of return 
approaches, whilst Stage II examines multi-
dimensional impacts further along the 
impact pathway to try and capture poverty, 
social, and environmental impacts. The 
former is more straightforward than the 
latter. Stage II epIA requires skills that many 
research institutions do not possess. 
Needless to say, Stage II epIAs are becoming 
mandatory for investors in international  
agricultural research. Stage I epIAs comple-
ment Stage II epIAs, although they are in-
creasingly being recognized as being 
insufficient to satisfy donor demands for ac-
countability. These realities raise many 
methodological and strategic issues, and 
these are discussed in this document. Im-
portant among them is the dearth of envi-
ronmental indicators for epIAs to use. These 
are not only needed for NRM research but 
also for multi-dimensional epIAs covering 
other important themes including crop 
genetic improvement and policy-oriented 
research. The link between research 
outputs and decision-making outcomes has 
so far been weak in policy-oriented 
research epIAs. Alternative poverty indica-
tors receive significant attention in this 
document; but to date few epIA studies 
have adequately documented impact on al-
leviating poverty of research. Much more 
could be done to elaborate on the poverty 
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implications in Stage I economic impact 
epIAs, even if it is accepted that estimating 
deeper poverty impacts in Stage II epIAs is 
much more of a challenge that requires 
considerable skill, thought, and planning.

We hope that these ‘good practice’ guide-
lines will help economize on the scarce re-
sources available for carrying out impact 
assessments. To make it easier for readers 
to distil lessons from the text, a capsule 
summary of each of the ‘good practices’  
discussed is given at the end of each 
section. This is supplemented by a list of key 
references that the reader can consult for 
further insights. CGIAR has recently intro-
duced a performance measurement system, 
which includes components to document 
the extent and quality of epIAs and how 
well an impact assessment culture is being 
developed. Alongside this development 
SPIA hopes that the guidelines will assist 
centers to improve their performance.

The guidelines suggest that research insti-
tutes should plan to invest up to 2.5–3% of 
their resources on impact assessments, with 
epIA receiving about half of this and the 
balance going for ex ante impact assess-
ments and priority assessments. Effective 
epIAs are done best with dedicated core  
resources and staff (rather than ad hoc 
project resources and staff) and they should 
be located either in a socioeconomics 
program or in an impact assessment unit. 

Placing epIA in the research domain of 
research centers will help to engender an 
impact culture because scientists will then 
see epIA as a scientific exercise and not as a 
subjective undertaking that mainly 
marshals information for press releases or 
as a component of compliance auditing. 

These guidelines indicate that there are 
many remaining methodological challenges 
in epIA that require further research. The 
most acute need is to improve the quantity 
and quality of epIAs in certain research 
areas, including NRM, livestock, post-
harvest, policy, and capacity building, which 
have had limited epIA relative to the large 
amounts spent on these important subjects. 
The linkages between epIA and priority 
setting in general, and between epIA and 
ex ante impact assessment in particular, also 
need strengthening.

SPIA is grateful to the authors, and espe-
cially to Tom Walker who led the process, 
for producing an excellent document. We 
also thank the centers for sharing their ex-
periences with epIA and for commenting 
on drafts of these guidelines.

Jim Ryan

Chair 
CGIAR Science Council 
Standing Panel on Impact Assessment
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1. Introducing epIA

Defining the ex post impact 
assessment of agricultural research

Ex post Impact Assessment (epIA) is a spe-
cialized area of evaluation designed to 
identify and measure the consequences  
resulting from a program or project’s earlier 
interventions. The defining characteristic of 
epIAs is their timing (Boardman et al., 2001) 
as epIAs take place after a program or 
project has generated the intervention 
being assessed and sufficient time has 
elapsed and experience accumulated to 
assess the intervention’s performance in 
terms of longer-term economic, social, and 
environmental consequences. EpIAs contrib-
ute primarily to accountability by demon-
strating impact to donors and other stake-
holders, and secondarily to learning about 
the effectiveness of agricultural research. 
The impacts of an intervention may be 
positive or negative, primary or secondary, 
direct or indirect, and intended or unin-
tended (OECD, 2002).

Public-sector national and international 
research that contributes to agricultural  
development has a long and distinguished 
record of epIA (Dalyrmple, 1975; Anderson 
et al., 1988; Pingali, 2001). As with any 
long-standing tradition based on impressive 
accomplishments, there is always room for 
improvement, and epIAs of public-sector 
research in developing country agriculture 
are no exception. This document aims to 
formulate a set of principles and strategic 
guidelines for the epIA of agricultural 
research of the type conducted by the inter-
national agricultural research centers 
(IARCs) funded by the Consultative Group 
on International Agricultural Research 
(CGIAR). This mandate encompasses 
research on biodiversity, crops, fish, forestry, 
livestock, natural resources, and policy. The 
setting is interdisciplinary research conduct-
ed by biological, physical, and social scien-
tists who aim to achieve developmental 
impacts mainly for alleviating poverty, en-
hancing food security, and for promoting 
environmental sustainability.

One of the motivations for doing epIAs on 
publicly-funded agricultural research 

systems is to meet donors’ demands for 
more direct evidence that their large invest-
ments in agricultural research are positively 
affecting the Millennium Development 
Goals (MDGs) related to poverty alleviation, 
food security, environmental sustainability, 
improving health, and generating employ-
ment (Raitzer and Winkel, 2005). However, 
the donors’ preference for documenting 
consequences further along the impact 
pathway poses methodological challenges 
for practitioners in attributing such conse-
quences to selected technology or policy 
interventions. Although these guidelines do 
not provide any silver bullets to resolve the 
challenges confronting impact practitioners 
in carrying out epIAs on agricultural 
research, they do point to a way of doing 
business that cost-effectively addresses 
these challenges.

About this guidance document

The purpose of this guidance document is 
to help improve the usefulness, the quality, 
and the quantity of epIA in public-sector 
agricultural research in developing coun-
tries. As such, these guidelines are written 
primarily for impact practitioners in 
research organizations that engage in agri-
cultural research of the type conducted by 
the CGIAR (or simply, CG) centers. Although 
the discussion and examples cited here 
mainly address CG-center work, the same 
principles of good practice are widely appli-
cable to all forms of public-sector agricul-
tural research in developing countries. Insti-
tutionally, these include the IARCS, national 
agricultural research systems (NARS), 
regional agricultural research organiza-
tions, and the networks in developing 
countries that are involved in agricultural 
research with the goal of generating devel-
opment impacts.

This document dispenses only general 
advice on the conduct of epIAs and so is no 
substitute for academic texts on the prin-
ciples of research evaluation (Alston et al., 
1998). Nor do the guidelines provide 
detailed instruction as provided in practitio-
ners’ manuals such as Masters et al. (1996). 
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The purpose of these guidelines is not to 
supply a detailed step-wise ‘how to’ manual 
for carrying out epIAs; but rather to 
attempt to discuss the ‘what’ and the ‘why’. 
The emphasis is on key conceptual and stra-
tegic methodological issues associated with 
carrying out epIAs of research interventions 
in agriculture. Thus, research managers, 
decision makers, other stakeholders, and 
donors to public-sector agricultural research 
in developing countries should find these 
guidelines informative and useful.

Given its focus on strategic issues related to 
epIA, these guidelines complement recent 
and forthcoming work at the Australian 
Centre for International Agricultural 
Research (ACIAR), the International Maize 
and Wheat Improvement Centre (CIMMYT), 
and the International Potato Center (CIP) 
that give operational guidelines for the  
institutional conduct of epIA (ACIAR – 
Gordon and Davis, 2007), that describe best 
practice in the form of field guidelines 
(CIMMYT – La Rovere and Dixon, 2007), and 
that takes the form of a structured manual 
on economic rate of return assessments (CIP 
– Walker et al., forthcoming).

This guidance document is intended to be 
normative in the sense that it provides 
advice for planning, conducting, and insti-
tutionalizing epIA. These guidelines should 
not be interpreted as being about imposing 
‘best practices’, as this would be a barrier to 
innovation; but rather as principles of 
‘good practice’ which, if met, will enhance 
the quality and practice of epIA in agricul-
tural research. Principles of good practice 
under each theme/topic are therefore high-
lighted and, where appropriate, supported 
with examples of studies as markers 
towards the development of good practice 
in epIA. In places, pertinent details are 
given in boxes and annexes. Succinct state-
ments that summarize the discussion are 
presented at the end of each section along 
with key references.

Limitations

This document has several limitations. It is a 
large undertaking to try and develop epIA 
guidelines that cover all the possible focal 
and thematic areas of agricultural research. 
The two main types of development-

oriented agricultural research (as conducted 
by CG-centers) are technology-oriented 
research that leads to tangible outputs in 
the form of improved products, practices, 
or methods, and policy-oriented research 
which leads to improved knowledge, infor-
mation, and recommendations. Policy-
oriented research receives less attention in 
these guidelines than technology-oriented 
research, although elements of these guide-
lines can be applied to policy research.

The guidelines are based on observations in 
the general literature that the lack of com-
prehensive thematic coverage on the epIA 
of agricultural research is a chronic problem 
(Alston et al., 2000). Some of the limitations 
of these guidelines are a reflection of this 
lack of coverage with, for example, the 
majority of epIAs found in the literature 
focusing on the genetic improvement of 
major field crops. Relative to the level of 
investment, the biological control of exotic 
pests is also well represented. There have 
been fewer epIAs on crop and integrated 
pest management (IPM) research, although 
these subjects do have a profile in the lit-
erature. However, only a few epIAs have 
been carried out in the substantive areas of 
livestock research, natural resource man-
agement (NRM) research, post-harvest 
research, and policy research. For some of 
these underrepresented areas, such as NRM, 
research on the methods for measuring 
impact appears to be far more abundant 
than the number of epIAs actually carried 
out (Shiferaw et al., 2005), although SPIA 
has recently completed a series of case 
studies on the impact of NRM research 
(Waibel and Zilberman, 2007). In contrast, 
robust methods are lacking for carrying out 
epIAs on policy-oriented research (SPIA, 
2006a). As methods advance in some of 
these other areas and as experiences are 
documented, there will be an opportunity 
to update this guidance document to derive 
and promote principles of good practice in 
epIA to broaden and expand the thematic 
coverage.

Agricultural research generates public 
goods other than technologies and policies. 
Foremost among these research-derived 
public goods are building up the capacity of 
agricultural research organizations and 
germplasm conservation. This document 
does not include guidance on carrying out 
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epIAs on these other important compo-
nents. Further information on these omis-
sions can be found in a number of the key 
references given at the end of this introduc-
tory chapter.

Organization of this document

The guidelines that follow this Introduction 
are organized under three major chapters, 
which describe a strategic approach to 
epIA, the carrying out of epIAs, and the  
institutional aspects of epIAs. However, 
readers need not follow this sequence to 
use these guidelines. The varying interests 
and roles of impact assessment practitio-
ners, managers, and decision makers mean 
that some chapters will be more pertinent 
to one audience group than another. 
Chapter 2, which discusses and analyses 
several strategic aspects of epIA, may be of 
more interest to research managers and 
donors. Upper-level managers and decision 
makers may find the institutionalization of 
epIA in Chapter 4 more useful than the 
conduct of good practice epIA discussed in 
Chapter 3, which is mainly targeted at  
practitioners.

Key references1

Alston J.M., Norton G.W., and Pardey P.G. 
1998. Science under Scarcity: Principles and 
Practice for Agricultural Research 
Evaluation and Priority Setting. • A most 
comprehensive treatment on agricultural 
research evaluation for economists.

Alston J.M., Chan-Kang C., Marra M.C., 
Pardey P.G., and Wyatt T.J. 2000. A Meta-
analysis of Rates of Return to Agricultural 
R&D, Ex Pede Herculem? • One of the many 
strengths of this meta-analysis is its evalua-
tion of the determinants of the variation in 
rates of return to investing in agricultural 
research.

Anderson J.R. Herdt R.W., and Scobie G.M. 
1988. Science and Food. The CGIAR and its 
Partners • The first comprehensive impact 
assessment of the CGIAR, 20 years after its 
inception in 1968.

Dalrymple D.G. 1975. Measuring the Green 
Revolution: The Impact of Research on 
Wheat and Rice Production. • One of the 
first and most insightful epIAs ever con-
ducted on the Green Revolution by a donor 
representative to the CGIAR.

Evenson R.E. 2001. Economic Impacts of 
Agricultural Research and Extension. • A 
comprehensive meta-analysis on the 
economic impact of agricultural research.

Gordon J. and Chadwick K. 2006. Capacity 
Building Evaluation.• A rare quantitative 
assessment of an area that resists facile 
analysis.

Gordon J. and Davis J. 2007. ACIAR Impact 
Assessment: Guidelines for Practitioners. 
(Australian Centre for International 
Agricultural Research) • Guidelines for epIA 
at a bilateral donor research organization, 
which arguably has conducted more impact 
assessments on agricultural research than 
any other organization.

Griliches Z. 1958. Research costs and social 
returns: Hybrid corn and related innova-
tions. • The pioneering application in  
technology-oriented epIA that focused on 
hybridization, a new method of invention.

Koo B., Pardey P.G., Wright B.D., and 
others. 2005. Saving Seeds: The Economics 
of Conserving Crop Genetic Resources Ex 
situ in the Future Harvest Centers of the 
CGIAR. • Pioneering analysis of relevant 
issues in a challenging area.

Ravallion M. 2001. The mystery of the van-
ishing benefits: An introduction to impact 
evaluation. • Not related to agricultural 
research, but a valuable teaching aid that 
emphasizes the role of different disciplines 
in contributing to impact assessment.

.

1	 Full references are found in the Bibliography section at 
the end of these guidelines.
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This chapter is divided into a lengthy, but 
not exhaustive, description of (epIA); and a 
rationale for choosing a strategic approach 
to epIA for international or national 
research institutes working in the public 
sector on agriculture, livestock, fisheries, or 
forestry in developing countries. 

The description starts with a typology 
which forms the basis for these guidelines 
and then continues by characterizing the 
outcomes and consequences along an 
impact pathway by type of epIA. The de-
scription of epIA then turns to general 
methodological issues and concludes with a 
discussion of the attributes of and stan-
dards for good practice whilst carrying out 
epIA. The second part, on choosing an 
approach to epIA, begins with a discussion 
of the pros and cons of impact accounting 
with individual success stories focusing on 
specific technologies and policies. It ends 
with a presentation on the desirability and 
feasibility of carrying out epIAs on 
programs. The sequencing of epIAs in a 
structured fashion is a theme that runs 
through both parts and several of the 
sections.

A typology of ex post impact 
assessments in agricultural research

In the literature on the impact of agricultur-
al research, epIAs are represented by several 
types of analyses that range from disaggre-
gate research-derived, technology- and 
policy-oriented assessments to aggregate 

econometric evaluations of the effects of 
research expenditures on productivity. At 
the risk of oversimplifying the issue, a 
typology of epIAs related to agricultural 
research is presented in Table 2.1 giving 
four genres of studies. This typology not 
only establishes a basis for subsequent dis-
cussion but also conveys information on 
what is emphasized and what is viewed as 
desirable in these strategic guidelines.

Aggregate economic rate of return 
assessments
A popular method amongst economists for 
carrying out epIAs, this takes a statistical 
approach that relates productivity changes 
to earlier investments in agricultural 
research (Alston et al., 2000; Evenson, 
2001). Most such studies are carried out at 
the level of a commodity, a group of com-
modities, or for the agricultural sector as a 
whole. Typically, aggregate economic rate 
of return studies do not draw on experi-
mental information for evaluating 
benefits, do not refer to the adoption of 
technologies attributed to the research, 
and do not feature interdisciplinary 
research as their elaboration requires spe-
cialized skills in statistical methods – par-
ticularly time series data analyses (Alston 
et al., 1998). Reliable secondary data on 
agricultural output, research expenditure, 
and other determinants of productivity 
change are essential to support these ap-
plications. Economic rate of return esti-
mates based on aggregate assessments 
tend to be significantly higher than esti-
mates with a disaggregated (specific  

2. Describing EpIA and Rationalizing a Strategic Approach

Level of the assessment

Primary objective is to document:

Productivity and profitability Selective high order impacts

Macro: Generic technologies/ policies or 
agricultural research as a whole

Micro: One or more well-defined tech- 
nologies or policies

Aggregate economic rate of return

Disaggregate economic rate of return

Aggregate multi-dimensional impact

Disaggregate multi-dimensional 
impact

Table 2.1. A typology of ex post impact assessments in agricultural research.
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technology) focus based on cost–benefit 
analysis (Alston et al., 2000).

There is a time and place for aggregate 
economic rate of return assessments. 
However, although in principle such assess-
ments complement the other three forms 
of epIA described in Table 2.1, they do not 
come within the purview of these guide-
lines for two main reasons. Firstly, because 
of their lack of technological or policy 
specificity these assessments are not a 
viable option for documenting impact for 
accountability purposes or for enhancing 
learning for technology- and policy-
oriented research at the programmatic 
level of research institutes. Secondly, 
national or regional data on production 
and inputs in developing countries are 
often not sufficiently reliable to support 
this approach.

Aggregate multi-dimensional impact 
assessments
Aggregate multi-dimensional impact assess-
ments are rarer than aggregate economic 
rate of return studies, but they share the 
common characteristic of relying almost ex-
clusively on secondary regional- and 
national-level datasets to examine non-
economic rate of return consequences asso-
ciated with or caused by technological 
change. The term ‘multi’ is used loosely 
here as some of these assessments are 
highly selective and focus on one or, at 
most, a cluster of related consequences at  
a macro level (Gollin, 2006). The economic 
rate of return to investing in agricultural 
research may also be estimated in these 
studies, but such estimates are often a 
means to estimating other effects.

Assessments in this genre include those by 
Fan et al. (2001), Fan (2002), and Thirtle et 
al. (2003) who investigated the nexus 
between agricultural research expenditures, 
farm-level productivity, and rural and urban 
poverty. Such assessments are increasingly 
topical because several of the MDGs may 
only be quantifiable (or most easily quanti-
fied) at this macro-level with regard to 
changes in the level of investment in agri-
cultural research (Rosegrant et al., 2007). In 
spite of their desirability, aggregate multi-
dimensional impact assessments are 
referred to, but are not discussed explicitly, 
in these guidelines for the same reasons 

that aggregate economic rate of return as-
sessments receive little attention.

Disaggregate economic rate of return 
assessments
Disaggregate economic rate of return as-
sessments focus on one or more well- 
identified technologies or policies that have 
been generated by investments in agricul-
tural research. The method of analysis is 
project appraisal patterned after Griliches 
(1958). Typically, researchers engaged in dis-
aggregate economic rate of return studies:

Draw on multiple data sources for evalu-
ating benefits
Invest in primary data collection to  
generate estimates of adoption and/or 
benefits
Can interact with scientists who are 
involved in developing the research 
product.

Thus, such assessments have a potential for 
both accountability and for learning, par-
ticularly about the design of the assessed 
technology or policy. As the emphasis is on 
documenting the economic rate of return 
in agricultural research, these assessments 
represent an additional step beyond studies 
on the adoption of specific interventions. In 
general, disaggregate economic rate of 
return assessments generate information 
on the size of direct impact resulting from 
research-induced changes in impact indica-
tors and on partitioning impacts between 
those on consumers and those on produc-
ers. Aside from indirect price effects, they 
usually do not address deeper non-
economic consequences along the impact 
pathway.

The conduct of disaggregate economic rate 
of return assessments is one of the staple 
tasks of practitioners who carry out epIAs 
on agricultural research. The majority of 
studies included in recent reviews of the 
impact of CGIAR-related agricultural 
research belong to this genre (Maredia and 
Raitzer, 2006; Raitzer and Kelley, 2008). In 
spite of their frequency in the literature, 
such assessments are still needed ‘to 
provide a bottom line’ as there are few if 
any substitutes to inform on the productiv-
ity of investing in agricultural research over 
time, space, and research area in the 
context of developing countries where data 
are often sparse and incomplete. Of the 

n

n

n
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four types of epIA described in Table 2.1, 
disaggregate economic rate of return 
studies command the lion’s share of atten-
tion in these strategic guidelines. Maintain-
ing and improving the quality of these  
assessments is emphasized, especially in 
Chapter 3. Making disaggregate economic 
rate of return assessments more like (or at 
least a more informative precursor to) dis-
aggregate multi-dimensional impact assess-
ments is another theme that weaves its way 
through these guidelines.

Disaggregate multi-dimensional impact 
assessments
Disaggregate multi-dimensional impact as-
sessments are rarer than disaggregate 
economic rate of return assessments. These 
multi-dimensional impact assessments 
embrace a diverse set of inquiries exempli-
fied by the effects of technological change 
on growth linkages (Hazell and Ramasamy, 
1991), labor markets and migration (David 
and Otsuka, 1994), regional producer 
welfare (Renkow, 1994), and poverty 
(Adato and Meinzen-Dick, 2007). Such 
research may take several years and, almost 
always, builds on field work and studies 
conducted as much as 20 years ago  
(Bourdillon et al., 2007). Some impacts, such 
as effects on poverty, nutrition, health, and 
the environment, are notoriously difficult 
to document and attribute. For this reason, 
disaggregated multi-dimensional impact 
assessments focus mainly on ‘larger’ or 
more visible technologies, such as Green 
Revolution technological change, that are 
perceived to offer better prospects for the 
documentation of impact.

The use of mixed methods is a distinguish-
ing trait of multi-dimensional technology 
impact assessments. Another defining char-
acteristic is a broader capacity for learning 
with expected results potentially relevant 
to technology transfer, policy, and other 
areas related to economic development. In 
contrast, learning in disaggregate economic 
rate of return inquiries is linked to account-
ability for the resources invested and 
confined to key strategic issues, especially 
technology design and the allocation of 
research resources.

In terms of both budgetary support and 
human capital, a disaggregated multi- 
dimensional impact study can be quite  

demanding and costly compared to a disag-
gregated economic rate of return 
assessment. For example, each of the five 
micro-studies on the impact of agricultural 
research on poverty described in Adato and 
Meinzen-Dick (2007) is reported to have 
cost US$200,000. The supply of these 
studies is more likely to be constrained by 
lack of funding than the other types of 
epIA given in Table 2.1. Although they do 
not figure as prominently in these strategic 
guidelines as disaggregated economic rate 
of return studies, disaggregate multi- 
dimensional impact studies do receive con-
siderable attention.

Stage I and Stage II epIA
In addition to the typology presented in 
Figure 2.1, this guidance document distin-
guishes between Stage I and Stage II types 
of epIA to highlight the taking of a sequen-
tial approach to epIA. These two types 
differ in scale, scope, complexity, and 
timing of impact assessment. 

Stage I epIAs are technology-focused 
studies that assess intermediate impacts 
at some geographically aggregate scale 
(district, region, country) after the dis-
semination and adoption have occurred 
and where there is evidence of costs and 
benefits (economic, social, environmen-
tal) at the adopter-level. The disaggre-
gated economic rate of return studies 
described above fall under this category2.
Stage II epIAs are studies conducted to 
assess the ‘big picture’ community-level 
impacts along the impact pathway when 
adoption is sufficiently scaled up to see 
changes in mission-level goals (i.e., pov-
erty, environmental sustainability, 
health) as reflected in macro-level indica-
tors. The disaggregated multi-dimension-
al impact assessments described above 
fall under this category. The distinguish-
ing features of Stage I and Stage II are 
further described in the second section 
of this chapter in the context of the 
‘impact pathway’.

Typology and terminology
Unless stated otherwise, ‘economic rate  
of return’ and ‘multi-dimensional impact  

n

n

2	 But Stage I epIAs can be multi-dimensional and need not 
focus exclusively on economic impacts (see for example 
Dey et al., 2007).
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assessments’ refer to the disaggregate eval-
uations which occupy center stage in these 
guidelines. Stage I and Stage II epIAs high-
light the sequential approach to epIA – the 
distance along the impact pathway. 

The term ‘research interventions’ is used 
here to refer to technology outputs (i.e., 
the outputs or consequences of research 
embedded in material objects, products and 
practices), and policy outputs (i.e., outputs 
or consequences of research that lead to 
improved understanding and an enhanced 
body of knowledge to guide decisions and 
achieve a desired outcome) selected for 
epIA. Such interventions are also called 
‘selected technologies’ and ‘selected 
policies’. Selected technologies, selected 
policies, and research interventions are 
used interchangeably throughout these 
guidelines.

Documenting consequences along 
the impact pathway

The ultimate goal of research undertaken 
by national and international agricultural 
research agencies is to improve the living 
standards of the poor and the environment 
in which they live. Figure 2.1 gives a con-
ceptual picture of how a development-

oriented, global public goods type research 
intervention leads sequentially to the gen-
eration and then uptake of research results 
and impacts on ultimate goals. This 
diagram gives a simplified representation 
of the complex interrelationships of the 
many factors involved in creating an 
impact. 

The tapering thickness of the arrow 
spanning this two-dimensional time and 
impact pathway reflects the declining influ-
ence of a given research intervention on 
the subsequent stages and increasing com-
plexity and difficulty of attributing an 
impact to a specific intervention. In reality, 
it is usually not possible to determine a sci-
entifically sound, discontinuity-free, cause-
and-effect relationship between a research 
intervention and the changes observed at 
an aggregate level. This measurement 
problem is referred to as the ‘attribution 
gap’ in the literature. Baur et al. (2001) and 
EIARD (2003) maintain that a central task of 
impact assessment is to establish highly 
plausible links between a research effort 
and the observed changes along the impact 
pathway (in both Stage I and Stage II 
epIAs). However, as illustrated by some 
recent studies, a principle of good practice 
epIA is to enhance the rigor of establishing 
the links along the ‘input–output–

Figure 2.1. Impact pathway for development-oriented global public good agricultural research.

Focus of Stage II epIA

Early benefits (economic, 
social, environmental)

Dissemination and adoption (outcome)

Uptake and adaption (initial outcome)

Research outputs generated

Time
Research  
activity starts

Mission-level 
goal

Focus of Stage I epIA

Ultimate effects, 
including poverty
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outcome–impact’ pathway beyond ‘plausi-
bility’ to ‘substantially demonstrated’ 
impacts (Maredia and Raitzer, 2006; Raitzer 
and Kelley, 2008).

Examples of impact pathways related to 
CGIAR research
The CG-centers update their Medium Term 
Plans (MTPs) each year and these serve as 
important components for monitoring and 
evaluation (CGIAR 2006a). All projects 
included in these plans provide a brief de-
scription of the most plausible impact 
pathway, from problem identification 
through to the intended ultimate goals. 
These ex ante (predicted) impact pathway 
descriptions are specific to the research 
proposed and provide a description of the 
planned outputs, intended users, expected 
outcomes, and likely impacts.

Conditioning factors, such as policy and in-
stitutional constraints, or enablers that 
underlie the probability of achieving 
desired outcomes and impact, also need to 
be identified. Ideally, the same project de-
scription should specify the target 
ecoregion(s), the intermediate and end-user 
beneficiaries, and describe the center’s po-
tential role vis-à-vis partners and other 
actors to help ensure outcomes and impact 
(CGIAR, 2006b). Many of these same consid-
erations and narrative descriptions – based 
on evidence – should also feature in good 
practice epIAs.

The pathway from research to outputs to 
outcomes to impact is a cumulative result of 
‘cause-and-effect’ relationships between 
many players and factors as depicted in 
Figure 2.2 for the five categories of CGIAR 
undertakings. These five categories are: en-
hancing NARS, research on sustainable pro-
duction, germplasm improvement, germ-
plasm collection, and policy research. The 
task of epIAs is to map out, based on 
evidence, the links between a specific inter-
vention and the relevant outputs, 
outcomes, and realized impacts, by identify-
ing the cause-and-effect relationships 
between these different factors.

Figure 2.2 needs to be clarified through 
making a number of observations:  

Firstly, the research-to-impact pathway 
involves several intermediate steps, and 
although not depicted in the figure, an 

n

intervention can potentially have multi-
ple outputs, outcomes, and impacts. 
These can be intended or unintended, 
and positive or negative. In other words, 
there can be multiple pathways from 
research inputs to ‘big picture’ impacts. 
Secondly, the time lags between research 
and intermediate steps increase along 
the pathway. Similarly, the realization of 
the ‘big picture’ impacts may take sever-
al years, even decades, and is often a 
result of cumulative effects of many 
inter-related interventions, outputs, and 
outcomes, not all of which can be 
orchestrated by the research institution 
or predicted accurately. Depending on 
the time when an epIA is conducted and 
the complexities involved, an epIA may 
focus only on Stage I or Stage II impacts. 
Seldom will any single epIA be compre-
hensive enough to address all the Stage I 
and Stage II impacts. 
Thirdly, not all the players and factors 
listed in this stylized map will be part of 
all the impact pathways. The ‘pathway’ 
by which a research project influences 
the level of achievement of ultimate 
goals, i.e., the size of the impact, will 
depend on the specific outputs generat-
ed, the presence (or absence) of uptake 
of those outputs by immediate users, the 
magnitude of changes observed at the 
adopter-level, and the scale of adoption 
of outputs by end-users. Overall, this 
generic ‘map’ depicts the complexity of 
interrelationships of the many factors 
involved in creating an impact. 

To illustrate these interactions in a less 
abstract setting, Figure 2.3 presents the 
impact pathway for the introduction of 
new soybean varieties in Nigeria (Sanginga 
et al., 1999) whilst Figure 2.4 gives an 
example of the impact pathway for policy-
oriented research in the Philippines (Tem-
pleton and Jamora, 2007). In the example 
of new varieties (Figure 2.3), the overarch-
ing goal of the project was to improve the 
wellbeing of poor farming families by de-
veloping and encouraging the adoption of 
early maturing high-yielding soybean culti-
vars. The diffusion of these varieties went 
hand in hand with the expansion of 
soybean as a new food and cash crop. 
Because of the strength of soybeans’ rapid 
diffusion in well-defined regions, it was 
possible to assess several of the wider 

n

n
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impacts mapped in Figure 2.3 (though not 
necessarily at a macro-level). One of the 
challenging areas for this assessment was 
separating out the contribution of the 
improved varieties – which is difficult to 
measure – from the effects of the expan-
sion of soybean growing, which generates 
more visible consequences.

The example of the impact pathway of 
policy change in the Philippines traces the 
pathway from the outputs of the Interna-
tional Rice Research Institute’s (IRRI’s) 
research on pesticide use, farmer health, 
and IPM along the steps that lead to the 
outcomes (change in regulatory policy and 
establishment of the integrated pest man-
agement national program) and adopter-
level and community-level impacts (Figure 
2.4). This example also illustrates the role of 
outputs and outcomes of other types of 
research (e.g., medical research) and players 
(e.g., FAO) in influencing the outcomes that 
resulted in impacts being assessed. Such 
explicit recognition of the role of other 
possible research and other types of inter-
ventions in realizing the outcomes and 
impacts gives useful insights for sorting out 
the issue of attribution.

In contrast to the generic map in Figure 2.2, 
the specific contexts in Figures 2.3 and 2.4 
typically result in a smaller and more 
incisive set of outputs, outcomes, and 
impacts. For epIA practitioners, mapping 
the specific context pays dividends for iden-
tifying the most important outputs, 
outcomes, and impacts on which to focus 
assessments. These examples also illustrate 
the varying type, scale, and scope of 
impacts assessed by epIA studies.

A secondary output of most research 
projects is the increased capacity of collabo-
rating scientists to use scientific tools and 
techniques and of extension workers to 
design and implement effective communi-
cation and dissemination activities. 
Advances in scientific knowledge can be 
another, if unintended, output. However, as 
the aim of epIAs is to establish the ‘substan-
tially demonstrated’ plausibility of a proj-
ect’s impact on the final goal – to deter-
mine if poor farming families become 
better off as a direct or indirect result of a 
project – in most cases, quantification of 
the capacity-building and scientific impacts 

may be beyond the scope of a single impact 
study. The focus of most technology-
oriented epIAs is to quantify, as much as 
possible, community-level impacts, particu-
larly changes in the economic conditions 
that can be attributed to a project. While 
some of the research-induced positive or 
negative changes in environmental and 
social conditions may not be quantified or 
indeed be quantifiable, a brief qualitative 
assessment can be undertaken. At a 
minimum, any marked contributions to 
science and capacity building should be  
described and catalogued for future assess-
ments that may focus more on these two 
areas in the spirit of Gordon and Chadwick 
(2006).

Examples of good practice
Given the inherent complexities involved, 
developing an impact pathway provides a 
pragmatic strategy for documenting hard-
to-track consequences. Researchers who  
investigate impact have an abstract, con-
ceptual picture in their mind of what 
impact is and how it works – a ‘map’ or hy-
pothesis of how a specific project is linked 
with various factors and observed changes 
in target impact indicators. As such, devel-
oping an impact pathway can be an impor-
tant prelude to ex post evaluation as it 
provides a guide to the major focal points 
of the analysis and to data needs and 
sources. Therefore, even if not required, 
undertaking an epIA within an impact 
pathway framework helps to increase the 
likelihood that all intended and unintend-
ed, positive and negative impacts are iden-
tified, and where possible quantified.

Some tools for developing an impact 
pathway framework in the context of 
project monitoring and evaluation are 
briefly described in the subsection below on 
‘Outcome mapping and participatory 
impact pathway analysis’ (PIPA) (see page 
16). For example, participatory impact 
pathways analysis (PIPA) – a version of 
outcome mapping – has project implement-
ers and stakeholders working together to 
agree and define impact pathways, which 
are then made explicit as impact hypoth-
eses. This type of analysis can also be 
carried out at the end of a project to recon-
struct the actual impact pathways. As this is 
a relatively new approach, which needs to 
be further assessed, we are not yet in a N

ot
e:
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position to assert that it represents good 
practice for epIA. It should be emphasized, 
however, that either explicitly or implicitly 
all epIA studies must construct an impact 
pathway from the research output to 
impact indicator of interest, including ad-
dressing the essential counterfactual3 and 
attribution dimensions.

Turning to substantive results, aggregate 
and disaggregate multi-dimensional impact 
assessments have done a reasonably good 
job of documenting the impacts of Green 
Revolution technological change on aspects 
of deeper-seated consequences, such as 
consumption, nutrition, smallholder 
income, employment, risk reduction, and 
ecological sustainability (Lipton, 2007). Un-
fortunately for impact assessment practitio-
ners, most technologies do not resonate 
across society as markedly as new cultivar 
ideotypes, such as the high-yielding wheat 
and rice varieties in Asia, or new field crops, 
such as soybeans in Nigeria. For technology-
oriented economic rate of return assess-
ments, the only impacts that are reasonably 
transparent for estimating benefits relate 
to changes in the economic conditions of 
producers and consumers (see right-hand 
column of Figure 2.2).

For policy-oriented and capacity-building 
epIAs, even just elucidating these effects is 
a challenging task. The problem with docu-
menting outcomes along the impact 
pathway is related to the incremental and 
cumulative nature of technological change. 
It is rare that a technology can be conclu-
sively identified to help numerous benefi-
ciaries cross a poverty line or to make a 
quantum leap in nutritional and health 
status. Almost all successful technologies in 
developing country agriculture contribute 
to the MDGs, but disentangling and mea-
suring their ultimate effect on each goal is 
often challenging.

A pragmatic strategy for tackling the 
seeming intractability of documenting con-
sequences along the impact pathway calls 
for a sequential research approach to epIA, 

especially for assessing the impact of tech-
nologies. Working in this way, in the Stage I 
assessment, the direct benefits to users are 
documented and priorities for assessing 
other consequences along the impact 
pathway are identified for later analysis. It 
must be stressed here that it is a risky prop-
osition to attempt direct assessment of the 
Stage II outcomes further along the 
pathway without first executing the Stage I 
assessment. Initially, it is better to concen-
trate efforts on demonstrating the direct 
benefits to beneficiaries unless the technol-
ogy is expressly designed to respond to one 
well-defined impact along the impact 
pathway (Center for Global Development, 
2006).

Many research institutes have the capacity 
to do Stage I epIAs. These usually focus on 
the benefits accruing to farmers, with ex-
trapolation via simple economic models to 
the distribution of producer and consumer 
benefits. It can also be possible to address a 
few of the Stage II consequences, such as 
the impact of varietal change on biodiver-
sity. But, in general, the Stage II analysis of 
deeper effects often requires more special-
ized technical expertise that may not lend 
itself to interdisciplinary research, or the 
mix of disciplines required may be different 
from that available in the research institute 
in question. Priorities for Stage II epIA are 
often episodic and seldom routine. Several 
distinct technologies may entail different 
priorities for Stage II studies, even within 
the same research institute. Lastly, Stage I 
epIA can be carried out on a shoestring 
budget (assuming internal evaluation is 
conducted) with costs in the neighborhood 
of US$10–30,000 at current prices in recur-
rent expenses per study (based on 14 epIAs 
conducted at CIP from the early 1990s to 
the early 2000s). Doing equivalent quality 
work in a Stage II study could cost hundreds 
of thousands of dollars.

The desirability of moving epIA along the 
impact pathway is unquestioned. As donors 
want to see ever more comprehensive 
impact assessments, so ways have to be 
found to accommodate their wishes even 
when resources for carrying out these Stage 
II studies are not forthcoming. One way to 
enhance the supply of knowledge on 
deeper consequences can be to encourage 
(and more widely publicize) research that is 

3	 The counterfactual dimension or case is discussed in 
detail on page 39. It is defined there as: what would have 
happened had the research not been conducted and the 
resulting technology not existed.
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strategically informative about such 
impacts. 

For example, meticulous field research on 
the effects of pesticides on human health 
showed conclusively the deleterious effects 
of heavy pesticide use in rice cropping 
systems in the Philippines and in intensive 
potato cultivation in Ecuador (Rola and 
Pingali, 1993; Crissman et al., 1998). The 
negative effects of pesticide use on human 
health were found to be cumulative over 
time. Technologies that significantly reduce 
pesticide use could therefore have a large 
positive impact on human health, but such 
effects could go undetected whilst docu-
menting impacts over time because of the 
need to monitor the health of adopters and 
non-adopters over long periods. However, 
minimal data such as that on pesticide poi-
sonings can quite easily be monitored, and 
models based on the earlier work could be 
used to estimate overall effects. In other 
words, the previous strategic research could 
have contributed a building block on which 
an evaluation of hard-to-document conse-
quences could be based in a later epIA.

Large-scale field efficacy studies on nutrition 
are another example. A recent study with a 
multi-year, quasi-experimental design in Mo-
zambique showed that the consumption of 
orange-fleshed sweet potato by children 
resulted in significantly improved blood 
retinol levels (Low et al., 2007). This there-
fore suggests that the adoption of these 
kinds of sweet potatoes should not only 
translate into conventional production or 
consumer price effects but should also be 
accompanied by a reduction in Vitamin A 
deficiency in children and other vulnerable 
groups. With significant adoption of orange-
fleshed sweet potato, the original study 
could be replicated in the adopting region, 
although doing this on the same scale would 
cost upwards of a million dollars. It would be 
considerably more cost effective to build on 
the results of the original efficacy study to 
derive estimates of the nutritional impacts 
of orange-fleshed sweet potato when the 
technology is scaled up. 

The above are two amongst a number of 
studies that demonstrate the impacts of 
field research along the impact pathway 
from research inputs to impacts on the 
ultimate beneficiaries (as shown in Figure 

2.2). Such studies should be judged on their 
uniqueness in the literature, on their worth 
as providing a foundation for Stage II 
impact assessment when allied technologies 
are adopted, and on the degree of difficul-
ty of measuring effects.

The above discussion has centered on tech-
nology-oriented research. But expanding 
the umbrella of epIA may also apply to 
policy research whose value is often derived 
from blocking or delaying the implementa-
tion of ‘bad’ policy. For example, Benfica et 
al. (2004) report how well-defined research 
can play a major role in stopping imple-
mentation of new policies that are identi-
fied as being likely to hurt poor producers 
in both the near and medium terms. To 
come under this umbrella such research 
would have to demonstrate the deleterious 
consequences of a specific policy that is 
about to be implemented. Delaying the im-
plementation of highly distortionary 
policies can be valuable, as can preventing 
the removal of welfare-enhancing policies. 
By the same token, this reasoning does not 
imply that epIA should be expanded to 
include all policy-oriented research.

Good practice 2.1. EpIAs of specific tech-
nologies should be viewed as a sequential 
process. In general, Stage I epIAs focusing 
on the direct effects on beneficiaries 
should be rigorously carried out before 
other consequences along the impact 
pathway are evaluated in Stage II epIAs.

Good practice 2.2. State-of-the-art applied 
field work that contributes to the elucida-
tion of the social, environmental, and dis-
tributional consequences of promising, 
but as yet unadopted, technologies and 
policies should be recognized as support-
ing future epIAs.

Good practice 2.3. While some of the 
research-induced positive or negative 
changes along the impact pathway may 
not be quantified or indeed quantifiable, 
a brief qualitative assessment should be 
undertaken or at least alluded to in the 
analysis and reporting of results.

 Key references
David C.C. and Otsuka K. 1994. Modern 
Rice Technology and Income Distribution 
in Asia. • A thorough analysis of the 
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effects of the Green Revolution on labor 
markets and migration.

Hazell P.B.R. and Ramasamy C. 1991. Green 
Revolution Reconsidered: The Impact of 
the High-yielding Rice Varieties in South 
India. • A rigorous confrontation of per-
ceptions with empirical facts from the per-
spective of social accounting and general 
equilibrium analysis.

Renkow M. 1994. Technology, production 
environment, and household income: As-
sessing the regional impacts of technologi-
cal change. • A comprehensive regional 
analysis of the effects of high-yielding va-
rieties of wheat on the distribution of 
income for producers.

General methodological issues

Methods employed for epIA depend on the 
type of assessment and its purpose. Cost-
benefit analysis is the dominant method 
used in economic rate of return assess-
ments. In contrast, mixed methods that 
reflect sound disciplinary practice provide 
the analytical engines for multi-dimensional 
impact assessments.

Regardless of the method, epIA practitio-
ners should be aware of two general issues 
related to conducting epIAs. 

Firstly, carrying out epIA does not mean 
that practitioners need to make a com-
pelling case for the success of a research 
intervention. As far as is possible, they 
should provide credible, objective evi-
dence about the impact of an interven-
tion, which may turn out to be substan-
tially more or less successful than previ-
ously thought. The unbiased reporting of 
insignificant results is just as important as 
documenting more publishable signifi-
cant findings. Impact assessment is defi-
nitely not about finding only positive 
impacts – it is about documenting and 
reporting whatever is found (Ovretveit, 
1998). Conversely, going too far along 
the impact pathway searching for conse-
quences over which the intervention can 
have only limited leverage could gener-
ate insignificant results whose estimation 
represents an ineffective use of resources. 
Secondly, incomplete information is one 
of the defining characteristics of epIA. 

n

n

Many assumptions are needed to com-
pensate for informational deficiencies. A 
handful of these suppositions will often 
be critical to the results. When assump-
tions are chosen, they may be optimistic, 
realistic, or conservative about the set-
tings for key variables.

Common sense suggests that realistic 
settings should be chosen. But in assessing 
impact realism is often hard to quantify and 
so conservative settings are usually a better 
choice. We want to generate estimates that 
should understate the size of economic 
impact: “We do not know how large the 
impact is but we are fairly certain that it is 
at least this much.” The serious error to 
make here, which is a cause for concern, is 
to grossly overestimate the size of impact. 
The cost of understating impact does not 
appear to be that large. However, even 
conservative assumptions do not guarantee 
immunity from overestimating impact. But 
conservatism is one of the few means at 
practitioners’ disposal to protect against 
the making of egregious errors. 

The following text discusses the carrying 
out of epIA in the three chronological 
stages of precursor assessments, Stage I 
epIA, and Stage II epIA. Outcome mapping 
and impact pathway analysis, commonly 
used for planning, monitoring, and evalua-
tion (precursors to epIA) are a means to 
strengthen the linkages between monitor-
ing and evaluation and epIA. Such analysis 
mostly applies to shorter-term donor-
funded adaptive research projects and its 
skillful use can lay a sound foundation for 
subsequent epIAs. Cost–benefit analysis is 
briefly discussed in the context of economic 
rate of return assessments (as undertaken 
in Stage I epIAs). The contributions that 
multi-disciplinary livelihoods approaches 
can make for multi-dimensional impact as-
sessment (undertaken in Stage II) completes 
the presentation in this subsection.

Outcome mapping and participatory impact 
pathway analysis
Outcome mapping was originally proposed 
as a methodology for planning, monitoring, 
and evaluating development programs by 
the International Development Research 
Center (IDRC) (Earl et al., 2001). The propo-
nents of outcome mapping are skeptical 
about the possibility of attributing impact 
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to programs for social change because of 
the complexity of the development process 
and the non-unidirectional nature of result-
ing and associated change. Hence, outcome 
mapping focuses on ‘outcomes’, defined as 
the changes in the behaviors, actions, or re-
lationships of the key stakeholders (known 
as ‘boundary partners’) who can be influ-
enced by the program. This definition of 
‘outcomes’ is very similar to the current 
usage in the CGIAR (CGIAR, 2006b).

A typical application of outcome mapping 
will see the project team and its partners 
clarifying the selected project’s vision as the 
desired long-term impacts and identifying 
key boundary partners and progress 
markers for tracking performance. This 
occurs during the project’s planning and 
implementation stages. By monitoring the 
progress markers and the achievement of 
outcomes continuously throughout a proj-
ect’s life, outcome mapping both helps the 
project to achieve its goals and enhances 
team and program understanding of the 
intended change process (Salas, 2002). The 
monitoring of results is a process of reflec-
tion, which identifies what is not working 
(to be left behind), what is going well (to 
be improved on further), and what is 
wrong (to be corrected) (Raij, 2004). The 
continuous collection of data about 
progress markers during a project’s imple-
mentation phase potentially provides a 
launching pad for the ex post assessment of 
outcomes and impacts. For example, in a 
farmer field school case study in Kenya, 
outcome mapping was proposed not as an 
alternative to, but rather to complement a 
cost–benefit analysis (Nyangaga et al., 
2006). Used in this way, outcome mapping 
can potentially contribute valuable infor-
mation to confirm attribution in develop-
ment programs that have as intended con-
sequences social change and an improved 
understanding of the change process. 

PIPA is a recently developed approach to 
planning, monitoring, and evaluating 
research-for-development projects that 
shares some similarities with outcome 
mapping (Douthwaite et al., 2007a). It 
involves holding a workshop where project 
implementers and stakeholders make 
explicit the anticipated impact pathways. 
Impact pathways provide hypotheses about 
cause-and-effect linkages that connect 

project outputs to outcomes and, under 
some circumstances, also to impacts (a prin-
cipal point of difference from outcome 
mapping). The advantage of using partici-
pant-generated impact hypotheses rather 
than evaluator-generated ones is that 
project staff and stakeholders are more 
likely to use and learn from the impact as-
sessment findings. (See http://impactpath-
ways.pbwiki.com for more information on 
PIPA). Where the quantification of impact is 
difficult, outcome mapping and PIPA 
provide interim indicators of the links 
among outputs and outcomes. This is espe-
cially relevant for monitoring and evaluat-
ing NRM and policy-oriented research 
where attributed cause and effect is often 
arduous and the gestation period to impact 
is often lengthy.

One disadvantage of using outcome 
mapping and PIPA is the presumption that 
scientists know what their findings will be. 
If this is not the case it is difficult to 
advance beyond a conventional logical 
framework. Moreover, the value of these 
approaches (outcome mapping and PIPA) 
needs to be further assessed in the context 
of strategic research programs that are 
targeted to generate long-term interna-
tional public goods (where boundary 
partners are often undefined and it may 
not be possible to identify all the potential 
outputs, outcomes, and impacts to be 
realized from a research activity 10–20 
years down the road). More experiences 
and applications in the use of these 
planning, monitoring, and evaluation tools 
need to be reported in the literature so 
that their contribution to and relevance 
for epIA (in the specific context of agricul-
tural research aimed at generating long-
term international public goods) can be 
rigorously evaluated.

Good practice 2.4. As a precursor to epIA, 
outcome mapping and PIPA show promise 
for monitoring, evaluating, and docu-
menting progress along impact pathways 
to provide a solid foundation for high 
quality and plausible epIAs, especially for 
shorter-term adaptive research projects. 
They complement and are not a substitute 
for epIA.

Key reference: Douthwaite B., Schulz S., 
Olanrewaju A.S., and Ellis-Jones J. 2007. 

SC_epIA_A4Pr2_pp.indd   17 31/7/08   12:02:59



18  —  Strategic Guidance for Ex Post Impact Assessment of Agricultural Research

Impact pathway evaluation of an integrat-
ed Striga hermonthica control project in 
Northern Nigeria. • An informative 
example of the use of impact pathway 
‘logic’ which sets the stage for epIA.

Cost–benefit analysis in economic rate of 
return assessments
Cost–benefit analysis is the staple (and may 
be the only) method used in technology-
oriented economic rate of return assess-
ments. Policy-oriented impact assessments 
often use more mixed methods, employing 
both quantitative and qualitative tools. 
Quantitative approaches generally use 
economic models to measure the rates of 
return to research. Although useful for 
comparing returns across projects, not all 
impacts are amenable to quantitative 
analysis. Qualitative evaluations, usually 
taking the form of retrospective narratives, 
are more informative and a necessary ingre-
dient for documenting certain types of 
research impacts such as policy-oriented 
research.

Although quantitative cost–benefit analysis 
is encouraged, a rigorous qualitative epIA 
can also be conducted from the perspective 
of cost–benefit analysis when the economic 
valuation of benefits seems impossible but 
other empirical indicators of influence or 
adoption are feasible (see forest manage-
ment example in Box 2.1). Practitioners 
using cost-benefit analysis in economic rate 
of return assessments are also encouraged 
to deploy other methods to evaluate other 
outcomes and impacts which they believe 
would enrich their Stage I assessments.

Cost-effectiveness analyses have many simi-
larities to cost–benefit analyses. The main 
difference is that in cost-effectiveness 
analysis, the benefits are not estimated ex-
plicitly, although information on costs and 
common units of output, outcome, or 
impact measures of closely-related alterna-
tives is needed. The level of adoption is as 
important in conditioning results in cost-
effectiveness analysis as in cost–benefit 
analysis.

There are occasions where the use of cost-
effectiveness analysis is relevant. For 
example, Stein et al. (2007) used it skillfully 
to evaluate bio-fortification relative to the 

alternatives of supplementation and indus-
trial fortification to combat Vitamin A defi-
ciency in children in India.

The factors that condition results in cost-
effectiveness analysis are similar to those in 
cost–benefit analysis. Without a minimum 
threshold level of adoption, research inter-
ventions are unlikely to be cost-effective, 
which is another way of saying that 
economic rates of return are low. If micro-
nutrient-rich crop varieties are widely 
adopted, more applications using cost- 
effectiveness analysis could be forthcoming 
in epIAs. When benefits are hard to 
quantify and when close substitutes are 
available, cost-effectiveness analysis could 
also become increasingly common in policy-
oriented epIA.

Good practice 2.5. Assigning conservative 
values to important assumptions is recom-
mended when conducting both economic 
rate of return and multi-dimensional 
impact assessments.

Good practice 2.6. Quantitative cost–
benefit analysis is the standard for assess-
ing economic rate of return assessments.

Good practice 2.7. EpIA practitioners 
engaged in economic rate of return assess-
ment should complement their quantita-
tive cost–benefit analysis with qualitative 
methods capable of shedding light on the 
institutional attribution, uptake, and in-
fluence of the research output under 
analysis.

 Key references
Boardman A.E., Greenberg D.H., Vining A.R., 
and Weimer D.L. 2001. Cost–benefit 
Analysis: Concepts and Practice. • A com-
prehensive yet practical introduction to 
cost–benefit analysis.

Gittinger J.P. 1982. Economic Analysis of 
Agricultural Projects. • An old classic, full 
of practical advice on the use of project 
appraisal in agriculture.

Stein A.J., Sachdev H.P.S., and Qaim M. 
2008. Genetic engineering for the poor: 
Golden rice and public health in India. • 
Although not an epIA, this ex ante analysis 
clearly demonstrates the use of cost- 
effectiveness analysis to assess the impact 
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Box 2.1.	 Criteria and indicators for sustainable forest management – an example of 
qualitative cost–benefit analysis

The work in this study by the Centre for International Forestry Research (CIFOR) is an 
excellent example of qualitative cost-benefit analysis done using rigorous scientific 
techniques. Criteria and indicator research has gained wide recognition and its results 
have been adopted by many organizations. Although in this case the researchers were 
not able to show the precise impact, they were able to show extensive technology 
uptake, improved forest policies and management at the national and global levels, 
and the generation of significant international public goods.

The researcher traced the impact pathways as a means of identifying clients of the 
research and their needs. The next step was to analyze selected clients in more detail. 
Key staff in the certification agencies were interviewed to ascertain the role that 
research had played in developing their standards and what the likely outcome of the 
certification process would have been in the absence of the research. In addition, 
project documentation, published documents, and internet resources were reviewed 
to determine whether Forest Stewardship Council certifiers were actually using the 
CIFOR tools.

CIFOR’s efforts were rewarded. By October 2006, 79 million hectares of forests had 
been Forest Stewardship Council-certified compared with only 10 million hectares 
when the study had ended in 1999. More than 84% of these forests had been certified 
by companies that acknowledge some use of CIFOR’s criteria and indicator research in 
their certification standards or audit processes. More certified forests lie in the temper-
ate and boreal regions of the North, but an estimated 5.8 million hectares are in 
CIFOR’s mandate area of the humid tropics.

CIFOR’s research has shown that there can be no universal set of criteria and indicators 
because forest and socioeconomic conditions vary so greatly. The research instead 
provided tools and methods to assist national and local criteria and indicator develop-
ment and adaptation through their Criteria and Indicators Tool Box Series, a compre-
hensive set of eight manuals in six languages, and accompanying decision-support 
software to guide users through the process (CIFOR, 1999).

In terms of lessons learned, CIFOR rightly perceived the use of criteria and indicators in 
regulatory and policy processes to be far more promising for broad ‘systematic’ impact 
than promoting the independent adoption of better practices by multiple forest 
managers.

This case differs from the norm, in which the impact of research is relatively easily 
assessed where new science-based innovations are clearly defined and where their 
adoption directly affects production, consumption, and human welfare. In such cases, 
impact is a function of the number of adopters and the land area covered. Neverthe-
less, impact may also be achieved indirectly; for example through influencing policies, 
managerial decision-making, and development interventions. In these situations a rel-
atively small number of adoption events – even a single event – can change the way a 
system or process works, thus leading to substantial impact.

Source: Spillsbury (2007)
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of agricultural research on health in terms of 
disability-adjusted years (DALYs), an indica-
tor used increasingly to evaluate the health 
consequences of research interventions.

Livelihood approaches in multi-dimensional 
impact assessments
Taking a livelihood perspective (see, for 
example., DFID, 1999; Pasteur, 2001) focuses 
impact assessment on the effects on 
people’s lives. Improving farmers’ liveli-
hoods is not only about increasing income; 
it also involves better food security, social 
status and inclusion, asset accumulation, 
and resilience to sources of vulnerability. A 
livelihoods approach can be applied to 
review and evaluate the impact of projects 
and programs, to see how these affect the 
livelihoods of the poor, and to determine 
how impacts can be enhanced. Helping to 
frame questions to assess the wider context 
in which technologies work is a key feature 
of the use of livelihood perspectives for as-
sessing impact. For instance, does a selected 
project technology change people’s ability 
to cope with shocks or with longer-term 
trends or changes?

A livelihoods approach can also be used as 
a checklist of important issues to be consid-
ered in designing and conducting an impact 
assessment, such as:

Defining indicators
Measuring changes in the factors that 
contribute to livelihoods (capital assets, 
institutional structures and processes, 
resilience or vulnerability of livelihoods, 
livelihood strategies and outcomes)
Understanding how these link to one 
another and the multiple interactions 
between factors that affect livelihoods.

Assets are the building blocks of liveli-
hoods. The five widely recognized classes of 
assets are natural assets (e.g., land, water), 
social assets (e.g., formal and informal 
networks), human assets (e.g., education, 
knowledge, health), physical assets (e.g., 
equipment, transport), and financial assets 
(e.g., access to credit, remittances). A 
person or household needs improvements in 
some or all of these assets to build a secure 
livelihood. These ‘capitals’ interact with the 
policies, institutions, and processes that 
have a major influence on the livelihoods of 
people and the livelihood strategies of 

n

n

n

households – in other words, the combina-
tion of activities that households and their 
members engage in for living, including ag-
riculture and non-farm activities, and the 
final livelihood outcomes.

By considering the whole realm of farmers’ 
lives, impact assessment through a liveli-
hoods lens can capture many more of the 
aspects of impact, some obvious and some 
not so obvious. For instance, plant breeders 
may think that their work affects only crop 
varieties when in fact it directly or indirect-
ly influences several components of rural 
lives, or ‘livelihood assets’, not just crop 
yield (see Mexican example in Box 2.2). The 
approach taken in Box 2.2 is an example of 
an early acceptance/user relevance study 
(project-level).

The use of mixed methods is integral to im-
plementing livelihoods perspectives. Com-
bining quantitative and qualitative 
methods provides both a quantification of 
impacts as well as explanations of given 
outcomes (see Adato and Meinzen-Dick, 
2007). Using a variety of methods makes it 
easier to estimate unintended impacts 
(positive or negative) as well as intended 
ones, and to link different levels of analysis 
and components. Changes in indicators 
from an innovation (e.g., income, yield) can 
be assessed in terms of how they contribute 
to livelihoods, directly (e.g., to income and 
food) or indirectly (on assets, activities, and 
ability to cope with shocks). 

Livelihood impact indicators are designed 
to measure changes in households’ access 
to assets, institutional structures, relation-
ships, or livelihoods strategies. These indica-
tors should be:

Outcome-focused, relating to longer-
term targets and addressing the wider 
context of livelihoods because outcomes 
are diverse and go beyond simple quan-
titative changes in variables
Process based, with on-going progress 
towards planned outcomes by looking at 
the quality of the processes that influ-
ence the outcomes
Negotiable and open-ended, looking at 
negative and positive trends and recog-
nizing context.

A list of commonly-used indicators at differ-
ent levels and in different contexts is given 

n

n

n
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in La Rovere and Dixon (2007) and Adato 
and Meinzen-Dick (2007).

It is natural to want to quantify the core 
elements of any framework in impact as-
sessment. One of the challenges facing 
epIA practitioners who use a livelihoods 
framework is to document the effects of 
technological change on the five types of 
assets (capitals). It is particularly  valuable 
to document the effects of change on the 
asset holdings of rural households and also 
to make extrapolations and broader gen-
eralizations of results. The livelihoods 
approach is a useful tool for identifying 

constraints to adoption and for document-
ing the multi-dimensional impacts of a 
specific intervention at the micro-level, 
such as in villages where an intervention 
took place. Ethnographies, narratives, and 
human interest stories often inform about 
the link between a research intervention 
and assets, but going further and quantify-
ing these effects at an aggregate level 
requires specialized statistical skills often 
combined with experimental designs that 
cannot be substituted by eclectic methods. 
As such, more examples of the use of the 
livelihoods framework in epIA are needed 
to rigorously define good practice.

Box: 2.2.	Operationalizing the livelihoods approach for project-level impact assessment 
in Oaxaca, Mexico

In the late 1990s, the International Maize and Wheat Improvement Centre (CIMMYT) im-
plemented a project to increase productivity and preserve maize diversity from local tra-
ditional landraces in Oaxaca, southern Mexico. The project focused on maize diversity, 
demonstrations and training, and promoting post-harvest technology (metal silos). In 
2006, an impact study applied a livelihood approach to assess any subsequent changes in 
farmers’ welfare and to learn how impact could be enhanced from such projects. A 
sample of 120 households, semi-purposively and then randomly selected from partici-
pants and non-participants, were selected to obtain both with-without and before-after 
comparisons, and to relate changes in livelihood indicators to an available baseline. 
Econometrics was used to analyze the effects of the interventions by households’ partici-
pation in the project and household characteristics. 

A clustering technique assembled households into four groups based on similarities in 
their level of 13 defined livelihood assets. These13 assets were components of the five 
‘capitals’ of local households as described above: e.g., quality of land, water availability 
and access (natural capital); input use, distance from markets (physical capital); number 
of family members or education (human capital), links with government programs and 
networks and derived benefits (social capital), and marketable assets and remittances (fi-
nancial capital). 

The study revealed that a significant proportion of participants were still using the 
project output (as were some non-participants) as a result of farmer-to-farmer spontane-
ous diffusion. Information on livelihood changes put the findings in perspective, relating 
impact with the age of adopting farmers and with a general decline in the importance of 
maize as a commercial crop, while still retaining its consumption and cultural value. The 
diffusion of maize seed from the project took place the most in the more remote or less 
market-connected areas, where there are many poor farmers.

Achieving livelihood impact by local and improved maize germplasm, as assessed 
through the livelihood approach, was however just one of the goals of the project as it 
also aimed at increasing knowledge about maize diversity and the use of new participa-
tory research approaches.

Source: La Rovere et al. (2008)
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Good practice 2.8. Applying a livelihood 
approach is appropriate where it is impor-
tant to understand the nature of impacts 
on poverty at the adopter level and the 
complex set of factors that determine 
these impacts on alleviating poverty.

Good practice 2.9. Livelihood approaches 
provide an overarching framework for 
analyzing disaggregated multi-dimen-
sional impacts, but epIA practitioners still 
need to apply validated and accepted dis-
ciplinary methods for conducting such 
analyses.

Key reference: Adato M. and Meinzen-
Dick R. (Eds). 2007. Agricultural Research, 
Livelihoods and Poverty: Studies of 
economic and social impact in six coun-
tries. • An interdisciplinary synthesis of 
the contributions a sustainable liveli-
hoods approach can make to assessing 
poverty based on five multi-dimensional 
impact assessments that report differing 
successes in their use of the livelihoods 
framework.

Attributes and standards of good-
practice EpIA

This section briefly describes the positive 
attributes and standards of good-practice 
epIA. Meta-analyses of epIA in the CGIAR 
have underscored the importance of trans-
parency and analytical rigor (Maredia and 
Raitzer, 2006; Raitzer and Kelley, 2008). An-
alytical rigor does not necessarily imply so-
phisticated methods. Good data quality and 
completeness, and clarity in specifying as-
sumptions are crucial dimensions of trans-
parency and analytical quality. In the attri-
butes of good-practice epIA given in Box 
2.3, the recurring theme in both transpar-
ency and analytical rigor is data, data, and 
data! EpIAs are selectively data intensive 
and their quality depends as much on the 
reliability of the data as on anything else.

Additionally, good-practice epIAs, especially 
economic rate of return assessments, are 
defined by:

A clear description of the components 
and options that comprise the research-
derived technology or policy

n

Box 2.3.	 List of the components of transparency and analytical rigor for epIA

Transparency:

Clearly derived key assumptions – 1) their explicitness, 2) their substantiation
Comprehensive attribution of data sources by citing 1) adoption data,  
2) productivity data, 3) price data, 4) adoption-related cost data
Full explanation of data treatment by explaining 1) adoption data treatment,  
2) productivity data treatment, 3) counterfactual derivation, 4) economic valuation, 
5) institutional attribution.

Analytical rigor:

Representative dataset utilized – 1) its reliability, 2) its comprehensiveness 
Appropriate data treatment – 1) appropriateness of data extrapolation,  
2) adequacy of analysis of mitigating factors, 3) adequacy of disaggregation by pro-
duction environment, 4) adequacy of assessment of adoption related costs
Plausible counterfactual scenario developed – 1) plausibility of assumptions about 
substitutable innovations, 2) plausibility of changes due to exogenous causes
Adequate consideration of mission relevance of benefits – 1) adequacy of analysis 
of mission relevance of economic benefits
Plausible institutional attribution – 1) plausibility of institutional attribution.

Source: Raitzer and Linder (2005), pp 25 and 27 as cited in Gordon and Davis (2007)

n

n

n

n

n

n

n

n
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The ease of integration into a subse-
quent meta-analysis
Generalized causal inference in extrapo-
lating the assessed impact experience to 
other technologies in the same research 
area
Indicative thinking of any distinguishing 
effects of the technology on consequenc-
es further along the impact pathway
Versatility in informing several groups of 
users including program scientists, 
research managers, and stakeholders.

Meeting the requirements set out in Box 
2.3 would seem to be a tall order, although 
examples of good-practice epIAs are readily 
available. Six can be accessed via the SPIA 
website (http://impact.cgiar.org) in the form 
of research briefs. Others are found in the 
Raitzer (2003) and Maredia and Raitzer 
(2006) meta-analyses, which feature a 
rigorous selection of past epIAs. The 
screened epIAs were evaluated for trans-
parency and analytical rigor. The highest 
ranking ones were those that ‘substantially 
demonstrated’ impact (see Annex A of this 
paper for a listing). Many of these are Stage 
I economic rate of return assessments. 
Recent examples of good-practice Stage I 
epIAs conducted outside the CGIAR include 
Mather et al. (2003) and Boys et al. (2007).

In addition to ensuring that an epIA dem-
onstrates the attributes of transparency and 
analytical rigor, it is vitally important that 
epIAs are conducted with exceptionally 
high professional and ethical standards. As 
one of the tools of evaluation, epIAs must 
strive to adhere to the following four 
groups of evaluation guidelines adapted 
from the International Program Evaluation 
Standards (Russon, 2001):
1.	 Utility: to ensure that an epIA serves the 

needs of intended users and will be 
owned by stakeholders.

2.	 Feasibility: to ensure that an epIA is 
realistic, prudent, diplomatic, and 
frugal.

3.	 Propriety standards: to ensure that 
impact evaluations are conducted 
legally, ethically, and with due regard 
for the welfare of those involved in the 
evaluation, as well as those affected by 
the results.

4.	 Accuracy standards: to ensure that an 
epIA reveals and conveys technically 
adequate information about the 

n

n

n

n

features that determine the worth or 
merit of the evaluated program.

Ideally, an epIA will fulfill all these stan-
dards. However, in practice, epIAs will not 
always be able to meet each standard 
equally. It is thus often appropriate to 
adapt them to the specific impact assess-
ment situation at hand, which can mean 
giving lower weights to certain standards 
while placing more emphasis on others. 
Whatever, the adaptation of the standards 
to the specific impact assessment situation 
should be well considered, openly present-
ed, and explicitly justified.

Good practice 2.10. The hallmarks of 
good-practice epIA are transparency and 
analytical rigor. Desirable traits for a 
good-practice epIA also include the suffi-
ciency of information for meta-analyses; 
reasoned hypotheses on expected but un-
documented consequences; technological 
generalizability, and readability.

Good practice 2.11. As an evaluation tool, 
epIA should strive to adhere to the profes-
sional and ethical guidelines of utility, fea-
sibility, accuracy and propriety standards.

 Key references
Maredia M.K. and Raitzer D.A. 2006. 
CGIAR and NARS Partner Research in Sub-
Saharan Africa: Evidence of Impact to 
Date. • A meta-analysis, emphasizing 
transparency and analytical rigor of epIAs 
on CGIAR-related technological change in 
sub-Saharan Africa.

Russon C. (Ed.). 2001. The Program Evalua-
tion Standards in International Settings. • 
A collection of papers highlighting the 
debate, challenges and issues in applying 
the International Program Evaluation 
Standards in international settings.

The rationale for an approach that 
accumulates the results of success 
stories

When evaluating government interven-
tions, much of the emphasis on learning 
about ‘what works’ rests largely on the fact 
that ‘what does not work’ is usually not 
transparent (not apparent), because bad 
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interventions are rarely documented. In 
agriculture, technology that is perceived as 
‘bad’ by users does not get implemented 
because it is not adopted. In terms of epIA, 
agricultural research is distinctive because 
its impact hinges on the adoption of 
research outputs. Research-derived tech-
nologies that are characterized by non-
adoption are equivalent to government 
investment projects that are not imple-
mented or social programs in which no 
one participates. Therefore, epIA on agri-
cultural research is often synonymous with 
success stories where success equates to 
adoption.

Stressing success stories as an approach to 
epIA in agricultural research is based on the 
uncertain nature of the potentially large 
benefits from agricultural research. 
Research is essentially a game of chance 
with nature, and nature is often niggardly. 
In a portfolio of agricultural research 
projects, some will result in technologies 
that farmers adopt while others may not be 
successful in generating practical results in 
the short or medium term (even though 
they may be successful in contributing 
towards scientific learning and capacity-
building outcomes and impacts).

When we define projects at the level of 
specific technologies, the distribution of the 
results of agricultural research is often 
highly skewed. For example, between 1932 
and 1979, 182 improved potato varieties 
were officially released in the United States 
and Canada. Only 30 of those varieties were 
ever popular enough to account for more 
than 1% of area planted with potatoes in 
any year from their date of release to 1989 
(Walker, 1994). If we took a random sample 
of these varieties as a reflection of perfor-
mance, we could easily miss the important 
ones that have generated benefits. The 
benefits from the outcomes of agricultural 
research projects are not normally distrib-
uted – they are severely and positively 
skewed.

The skewed distribution of success is one of 
the most important known facts in agricul-
tural research. The benefits from only a 
handful of research areas have more than 
paid for all the investment by donors in the 
CGIAR (Raitzer and Kelley, 2008). The 
benefits from one project has contributed 

about 80% of the CGIAR’s impact on agricul-
ture in sub-Saharan Africa (Maredia and 
Raitzer, 2006) whilst the net present value 
(NPV) of one successful project at another 
center accounted for more than 60% of the 
value of all other successful epIAs document-
ed in the same center (Fuglie et al., 1999).

Almost any biological technology that is 
accepted rapidly by a sizable number of 
farmers will generate sufficient returns to 
cover not only its own costs but also the 
costs of other research projects that do not 
ultimately generate practical results for 
farmers. In general, documenting key 
success stories is essential to arrive at an 
initial understanding of the productivity of 
an agricultural research program. Although 
every agricultural research project will not 
necessarily successfully generate a practical 
impact, it is reasonable to expect mature 
agricultural research programs to document 
at least one success story.

Impact assessment based on success stories 
is a common practice in the agricultural 
economics literature, and impact account-
ing by charging net benefit streams of 
project success stories to all costs of the 
program, the institute, and even the system 
in which they originate, is increasingly prac-
ticed (Walker and Crissman, 1996; the U.S. 
Forest Service as cited in CGIAR 2002; 
Raitzer and Kelley, 2008). At the risk of 
building a straw man (a weak argument), 
the following are the most common cri-
tiques of impact accounting based on 
success stories:

Won’t an emphasis on success stories 
lead to an overestimation of the profit-
ability of investing in agricultural 
research?
Wouldn’t it be better to take a random 
sample of projects to generate an unbi-
ased estimate of economic performance?
Couldn’t we learn more from investing 
in case studies of technology ‘failure’?
Why should past success be a good pre-
dictor of future performance?

The first two questions pertain to account-
ability and the latter two refer to learning. 
Critics of the success story approach rightly 
point out that finding a high economic rate 
of return of 50% for a specific technology 
of a program in an agricultural research in-
stitute does not show that the economic 

n

n

n

n
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rate of return to investment in the institute 
has been 50%. One highly profitable 
success story cannot be used to extrapolate 
the measure of success to the entire agricul-
tural research program or institute. But, 
based on the earlier discussion, taking a 
random sample of projects may grossly un-
derestimate the impact of an agricultural 
research institute unless the larger success 
stories are by chance included in the 
sample4.

Ironically, impact accounting with success 
stories is unlikely to lead to overestimates 
of programmatic impact. This strategy for 
programmatic impact assessment should 
result in a lower bound estimate because 
not all such impact will be included in doc-
umented success stories. The question to 
ask is: can the profitability documented in 
the epIA technology cover all the costs of 
the programmatic research area? If it 
cannot, then the success story is relatively 
small, and more technological success 
needs to be demonstrated in the same 
program to make a persuasive case that in-
vesting in that programmatic area pays. If 
an attractive economic rate of return, such 
as 20% or above, can be generated by 
charging all program costs to the technol-
ogy, then we have good evidence that in-
vestment in the program has paid off. (This 
assumes that the so-called ‘dry holes’ do 
not become ‘poisoned wells’ that generate 
losses to society other than the costs of 
R&D invested in them). The impetus for 
doing economic rate of return assessments 
diminishes as success is documented and 
accountability becomes less of an institu-
tional issue. For such programs, multi- 
dimensional impact assessments are much 
more informative than more economic rate 
of return assessments.

Impact accounting with success stories does 
not allow the generation of a reliable point 
estimate of the economic rate of return in 
investing in research in a particular research 
area. The approach generates a lower 
bound estimate of the returns to research. 

It is also flexible and can be upgraded over 
time in a simple spreadsheet format.

An absence of well-documented success 
stories in a mature programmatic area 
signals the importance of the need to 
learn more about why results do not meet 
expectations in terms of their practical 
impact. Doing this will focus attention on 
troubleshooting the allocation of resourc-
es for research and management efficien-
cy. For example, at CIP, an absence of 
success stories stimulated the reevaluation 
of several research areas described as trou-
blesome from an impact accountability 
perspective (Chilver et al., 1999; Fuglie et 
al., 2000; Walker and Fuglie, 2006). The 
absence of epIAs triggered a broader eval-
uation. Just because a research area has a 
public goods character with no alternative 
means of supply does not justify continu-
ing support if the impact is falling short of 
expectations.

EpIAs inform about past impact. If past per-
formance in a research area is a guide to 
the future, then the sparse documentation 
of ex post impacts in the past implies low 
performance in the future, because inter-
ventions that do not work tend not to be 
documented. Conversely, abundantly docu-
mented ex post impacts in the past should 
augur well for future impact because 
success gets documented. Paradoxically, 
some donors consider the prospects for 
future impact equally bright irrespective of 
the amount of epIA success that has been 
documented in the past (Raitzer and 
Winkel, 2005). A well-documented success 
story may be received with indifference 
from donors and government officials if 
they believe that conditions have become 
substantially different from those when 
success prevailed. Change is inexorable, 
but how change could severely alter the 
impact prospects for different types of 
research areas is difficult to see unless 
progress in basic research is accelerating in 
some areas compared to others.

Studies have shown that scientists tend to 
be equally optimistic about the prospects 
for impact in their own research area irre-
spective of past results. Perhaps donor 
behavior mimics this optimism. Whatever 
the case, this behavior is worrying because 
it suggests that information contributed  

4	 This is because of the skewed distribution of success rate 
in a research portfolio. If the rate of success was normally 
distributed across all projects – with a bell-shaped 
distribution curve – then taking a random sample of 
projects could be an appropriate strategy.
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explicitly by epIA on what works, and con-
versely by the absence of epIA on what 
does not work, may be ignored.

Good practice 2.12. An approach that ac-
cumulates the benefits of successful 
research-generated interventions and then 
‘charges’ them to total programmatic costs 
of both successful and unsuccessful 
projects is recommended.

Good practice 2.13. The absence of epIA 
documented success stories can be used to 
identify underperforming research areas 
and highlight priorities for undertaking 
research to understand why ex post 
impact is not meeting expectations in 
those areas.

 Key references
Raitzer D. and Kelley T.G. 2008. Benefit–
cost meta-analysis of investment in the in-
ternational agricultural research centers of 
the CGIAR • A condensed version – 
focusing on the ‘Big 5’ success stories of 
the Raitzer (2003) meta analysis – that 
uses impact accounting with success stories 
to systematically evaluate the returns to 
the total investments in the CGIAR.

Walker T. and Crissman C. 1996. Case 
Studies of the Economic Impact of CIP-
Related Technologies. • One of the first 
applications of impact accounting with 
success stories at the level of a research 
institute.

Programmatic epIA

The CGIAR uses several mechanisms to 
review its programs. Almost all centers have 
conducted center-commissioned external 
reviews (CCERs) periodically on selected 
programs. Centers and their programs are 
also reviewed every five years in external 
program management reviews (EPMRs). In-
formation from epIAs potentially feeds into 
both these types of reviews. The issue at 
hand is not whether or not programmatic 
reviews should take place, but whether or 
not programmatic epIAs are desirable.

In Chapter 3, the conduct of epIA is dis-
cussed from the perspective of research 
that generates a well-defined technology 
or policy resulting in a success story for  

documentation in a Stage I epIA. Such 
success stories accumulate over time. EpIA 
can also be carried out at the program level 
in retrospective analyses recording the tech-
nological change that a research program 
has contributed to. Note that programmatic 
epIA does not refer to the meta-analysis of 
a large research area across research insti-
tutes but pertains to epIAs conducted at 
the level of research areas (programs) 
within a research institute. In the CGIAR, 
programmatic epIAs have generally focused 
on genetic improvement programs 
(Evenson and Gollin, 2003)5.

In international agricultural research, a pro-
grammatic epIA is a major undertaking and 
may take several years to complete. Re-
sources have to be mobilized and many sci-
entists (usually 50–100 from many partner 
institutions) participate in supplying infor-
mation that almost always blends harder 
field estimates with softer expert opinion 
(Evenson and Gollin, 2003). Presumably, 
each succeeding programmatic evaluation 
should be easier to carry out than the pre-
ceding one. In the past, results from such 
evaluations of plant breeding programs 
have provided valuable information on  
accountability and have contributed to 
learning about how to make programs 
more effective. In the future, periodic pro-
grammatic evaluations should be able to 
furnish information on the returns to agri-
cultural research over time across the 
mandated commodities of the CGIAR. 
Indeed, documenting the returns to agricul-
tural research over time should be the over-
riding concern in such reviews, particularly 
now that a baseline has been established in 
Evenson and Gollin (2003). Every ten years 
seems like a reasonable interval for con-
ducting an epIA of a genetic improvement 
program.

EpIA practitioners who are assigned the 
arduous task of orchestrating these reviews 
always face the temptation of stopping 

5	 A recent and interesting example of a programmatic 
impact assessment saw ACIAR undertaking the epIA 
of a cluster of its animal health projects (ACIAR, 2006). 
Although benefits and costs were not updated and 
aggregated across the program, earlier ex ante analysis 
and expectations on each project were confronted by 
their ex post reality.
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short of implementing an assessment 
equivalent to a Stage I epIA. Adoption 
outcomes are easier to report than estimat-
ed benefits spread across multiple coun-
tries. Benefit estimation is taxing in a pro-
grammatic epIA, but the rewards gained 
from making the extra effort to generate 
order of magnitude estimates can help to 
locate the performance of CGIAR’s genetic 
improvement program in a spatial, 
temporal, and commodity context.

Another issue in programmatic epIA 
concerns its desirability and feasibility in 
research areas that are not related to plant 
breeding per se. Meta-analyses, such as 
Alston et al. (2000) and Evenson (2001), of 
epIAs for agricultural research show that 
the genetic improvement of major field 
crops accounts for 85% of the studies, with 
the CGIAR being no exception (Raitzer, 
2003). Aside from the biological control of 
exotic pests and IPM, a programmatic epIA 
would not be an effective tool to elicit in-
formation on impact because sufficient 
Stage I epIAs have not accumulated over 
time in the non-genetic improvement areas. 
For these research areas, Stage I epIA is still 
an important priority. Most plant breeding 
programs in the CGIAR have demonstrated 
conclusively that they have more than paid 
for the resources invested in them. Periodic 
programmatic epIA would appear to be the 
priority for these programs. Stage I epIA 
should be earmarked for analyzing the 
effects of novel cultivars, such as those first 
produced by marker-assisted selection, 
transgenic transformation, or participatory 
plant breeding; or cultivars that are charac-
terized by qualitatively different traits from 
earlier varietal change attributed to the 
program. Some plant breeding programs 
have yet to establish their bona fides in 
filling an impact profile. For these 
programs, Stage I epIA continues to be a 
priority.

Good practice 2.14. Research areas with a 
good record from economic rate of return 
assessments should engage in program-
matic epIAs. Multi-dimensional impact as-
sessments are also a priority for those 
areas with a well-documented track record 
for generating practical impact. For 
research areas where sufficient success has 
yet to be recorded, economic rate of 
return assessments remain the priority.

Good practice 2.15. Given the effort that 
programmatic epIA entails, ten years 
seems to be an adequate interval between 
programmatic epIAs for areas of research 
such as plant breeding which have sub-
stantially demonstrated impacts in the 
past.

Good practice 2.16. Although adoption 
data are the most important information 
conditioning impact in programmatic 
epIAs, impact practitioners are encour-
aged to engage in assessing multi-country 
or multi-regional economic rates of return 
and the estimation of benefits.

Key references
ACIAR (Australian Centre for International 
Agricultural Research). 2006. Review of 
ACIAR-funded Animal Health Research 
•An insightful confrontation of ex ante 
expectations with ex post reality in a 
cluster of research projects.

Evenson R.E. and Gollin D. (Eds) 2003. Crop 
Variety Improvement and its Effect on Pro-
ductivity: The Impact of International Ag-
ricultural Research. • Comprehensively 
documents varietal change attributed to 
NARS and 13 plant breeding programs in 
the CGIAR.
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3. Conducting EpIA

This chapter identifies the principles of 
good practice for conducting epIAs. These 
principles refer to expectations on the 
availability of information that conditions 
transparency and analytical rigor. The pre-
sentation is tailored to Stage I-type disag-
gregated economic rate of return assess-
ments. However, where appropriate, 
expectations about the availability of in-
formation pertinent to multi-dimensional 
impact assessments (especially of the Stage 
II type) are also discussed.

The discussion is organized roughly in the 
chronological order of activities that take 
place in a Stage I epIA. The selection of the 
research-derived technology or policy for 
epIA (in a well-defined institutional setting) 
is the subject of the first section. 

The second section considers how adoption 
is a necessary condition for the impact of 
technology-oriented epIAs. The same 
section then looks at policy-oriented epIAs 
and discusses how documenting uptake and 
influence are key ingredients for making a 
persuasive case for attributing behavioral 
change to research. This section examines in 
depth the adoption and diffusion of tech-
nologies and the uptake and influence of 
policies. Reliable documentation on these 
important topics is a prerequisite for per-
suasive epIA.

The third section describes the counterfac-
tual scenario, which is the center of atten-
tion in the general literature on impact  
assessment, along with its good practice 
application in epIAs of agricultural 
research. 

The estimation of benefits and costs and 
the presentation of results are discussed in 
the fourth and fifth sections respectively. 
The fifth section ends with extensive 
coverage of how epIAs can inform about a 
program’s effect on alleviating poverty, 
which is the apex impact in Figure 2.1 and 
one of the MDGs that attracts the most 
interest from donors (Raitzer and Winkel, 
2005).

Selecting the research-related 
technology or policy for epIA

The selection of research-related technolo-
gies for epIA is constrained by funding and 
by the number of perceived success stories 
at any point in time. Some research-related 
technologies that build on previous work 
may have special project (restricted) funds 
for epIA. But, in general, funding for epIA 
is scarce. A typical scenario is that economic 
rate of return assessments have to be sup-
ported by unrestricted core funds, whilst 
special funding usually needs to be solicited 
for more costly multi-dimensional impact 
assessments. A scarcity of funds, particularly 
for operational expenses, argues for 
greater scrutiny in the selection of research-
derived technologies and policies for epIA.

The previous chapter endorsed the success 
story approach for general accountability 
purposes. To qualify as a success story, a 
research-related technology should be char-
acterized by a level of adoption that has 
the potential to generate sufficient benefits 
to at least cover the costs of the research on 
technology generation and transfer. There-
fore, evidence of adoption is the primary 
consideration in determining the suitability 
of candidate technologies and policies for 
impact assessment. At the selection stage, 
adoption evidence tends to be largely anec-
dotal and may be contested. Candidate 
technologies with anecdotal evidence 
should be screened for their desirability and 
feasibility for epIA.

The first step in an illustrative protocol for 
screening candidate technologies on the 
grounds of their desirability for epIA is de-
scribed in Figure 3.1. This figure sets out 
three minimal thresholds that should be 
passed by the prospective epIA technology 
before advancing to the next step, which 
consists of a desirability scorecard.

Component novelty
That a technology should be novel to pro-
spective adopters appears so self-evident as 
to seem trivial. Although the criterion of 
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newness seems to result in a very porous 
sieve, some components of crop manage-
ment and NRM technologies may not pass 
the newness criteria. Novelty is a varia-
tion on the theme of the counterfactual 
scenario and focuses on what potential 
adopters were doing in the ‘without the 
technology’ research position. Have users 
adopted or would they in the near future 
have adopted some of the components of 
the candidate technology in the absence 
of the research? Also, it is relevant to ask: 
if some components were available prior 
to the research and adoption did not 
take place, then why hadn’t adoption 
occurred then? Was the research respon-
sible for influencing the underlying con-
ditions that now improve the likelihood 
of adoption? Novelty is about transpar-
ency and the role of the research in gen-
erating the technology.

Emphasis needs to be placed on research 
results that have been translated into tech-
nological components or options. For epIA, 
the technology should be broken down 
into its new components. Component defi-
nition is especially warranted in ‘integrated’ 

crop management, pest management, and 
resource management technologies that 
may be very location-specific. Scientists who 
cite preliminary evidence about adoption 
should be able to say what components 
have been adopted by farmers in a few of 
the main locations. The technology for se-
lection should then be recast in terms of 
those options so that the word ‘integrated’ 
is shorn of its fuzziness.

Policy-oriented research should be held to 
the same standard of specificity as technol-
ogy-oriented research. Candidate policies 
should be characterized in detail, not only 
by the recommendations of the policy 
research, but also by the changed policy  
decisions on which they supposedly had an 
influence.

Institutional attribution
The second filter for judging an interven-
tion’s suitability for epIA is institutional at-
tribution. This refers to the role played by 
the institution in developing the technol-
ogy (Figure 3.1). Can a persuasive case be 
made that the research institute played an 
important role in making the technology 

Figure 3.1. Minimum thresholds for selecting interventions for ex post impact assessment.

Candidate research  
interventions for investing in ex-post 

impact assessment

Candidate interventions for 
scoring in Table 3.1

Do not investNo

Do not investNo

Are the components of the intervention  
new for prospective adopters?

Can the intervention be 
attributed to the research institute?

Has the intervention 
taken off in terms of adoption?

Yes

Yes

Yes

Yes

Do not invest
No
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available for adoption? In other words, if 
the research did not exist, would the poten-
tial beneficiaries have accessed the technol-
ogy? The case for attribution is stronger for 
technologies or policies that feature longer-
term strategic research and weaker for 
those located at the shorter-term adaptive 
end of the research-for-development con-
tinuum. This is largely because the former 
require a sustained commitment accompa-
nied by more years of effort compared to 
the latter. Like novelty, institutional attribu-
tion is associated with the counterfactual 
scenario of what would have happened if 
the research had not occurred. In principle, 
epIAs that score well on institutional attri-
bution of research should also score well on 
the persuasiveness of the counterfactual.

Presumably, the majority of candidate tech-
nologies receive a passing score on institu-
tional attribution6. But this may not apply 
to candidate policies where attribution is a 
more formidable hurdle, because the seeds 
of policy change may take root and influ-
ence conventional wisdom in such a way 
that assigning attribution to specific lines 

of inquiry becomes a more difficult under-
taking.

The uptake of research interventions
The third threshold in Figure 3.1 is con-
cerned with whether the candidate technol-
ogy has ‘taken off’ in terms of adoption or, 
in the case of impact assessment on policy-
oriented research, on the strength of claims 
that the research has influenced the 
adoption decision. As discussed in the 
previous section, ‘older’ successful technolo-
gies are usually characterized by wider diffu-
sion and broader impact. The potential for 
learning about their impact is greater than 
for technologies that have good prospects, 
but are only in the initial stages of being 
adopted. The risk when selecting technolo-
gies in the early stages of diffusion is the un-
certainty of their future benefits (see Box 
3.1). But even epIAs of technologies that do 
not take off have value for learning. For 
example, the epIAs described in Box 3.1 –  
of a technology promoted by the CIP – con-
tributed to identifying where and when a 
more generic version of this technology 
could ‘work’ over space and time (Chilver et 
al., 1999).

Scoring desirability
Candidate interventions that pass the 
minimal standards in Figure 3.1 can be 
scored in Table 3.1, which specifies six  

6	 Two examples of economic rate of return assessments 
that define and just pass minimal thresholds of 
international and national institutional attribution 
are Bofu et al. (1996) and McSween et al. (2006), 
respectively.

Box 3.1.	 Technology takeoff and the CIP economic rate of return assessments

From the early 1990s to the early 2000s, 14 economic rate of return assessments on 
diverse center-related technologies were conducted at CIP. Several technologies were 
‘done deeds’ in the sense that practitioners had firm estimates of the maximum area 
over which they had been adopted. For those in early adoption, diffusion curves had to 
be projected. 

With the benefit of hindsight it can be seen that a few assessments resulted in over-esti-
mates of adoption, and at least one resulted in significant underestimates. Of the 14 
technologies, one did not take off. At the time of that epIA, the technology, an innova-
tive horticultural seed system, had been sown very intensively by several hundred 
farmers on about 200 hectares. Chilver et al. (1997) conservatively estimated that by 2015 
this new propagation system would cover about 7,500 hectares. Because of a change in 
government policy that favored the import of a competing form of seed and because of 
weaknesses inherent in the technology, the area under the new seed system stagnated 
and declined. The technology did not take off. With the exception of an integrated pest 
management technology, which did not spread beyond its pilot recommendation 
domain, the cases that overestimated adoption and subsequent benefits were confined 
to this one research area.
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attributes of desirability as an example. The 
choice of these attributes is quite arbitrary 
and scoring is only indicative. For example, 
preference is given to technologies that are 
characterized by large prospective benefits, 
have bright prospects for documenting con-
sequences further along the impact 
pathway, are novel, are located in programs 
where epIA has not yet taken place, and 
are sited in geographic poverty traps. For 
international agricultural research, priority 
is also given to the location of benefits; for 
example, across more countries and in 
priority regions. Larger, multi-country 
benefits should brighten the prospects for 
documenting consequences (other than 
farm-level effects) as these two attributes 
are likely to be positively correlated and 
will reinforce the benefits accruing from in-
ternational public goods.

A desirability scorecard for multi-dimen-
sional impact assessments should be similar 
to one for economic rate of return assess-
ments, with one exception. Multi- 

Characteristic Description

Valuation 
(indicative 
weighting)

Size of benefit relative to total 
portfolio costs:

Prospects for documenting 
impacts further along the 
impact pathway:

 Uniqueness of epIA:

Programmatic history and 
epIA:

Location:

Geographic coverage:

Incidence of poverty in the  
recommendation domain

Large
Medium
Small

Bright
Dim

Not many similar types of epIAs found in the literature
Not many similar epIAs conducted in the CGIAR
Not many similar types of epIAs conducted in the center’s program
Not a unique epIA in the center’s program

No epIA conducted in the program
EpIA conducted but benefits not sufficient to cover costs of the program
EpIA conducted and benefits substantially exceed the cost of the program

In a high-priority region
Not in a high-priority region

Global assessment (i.e., spread over several continents)
Multiple countries (~ 2–5) assessment
Multi-locations (regions) within single country assessment
Single location within single country assessment

Higher than the global average for developing countries
Lower than the global average for developing countries

3
2
1

2
1

4
3
2
1

3
2
1

2
1

4
3
2
1

2
1

Table 3.1. An illustrative checklist for scoring the desirability of economic rate of return 
assessment (for epIAs).

dimensional impact assessments are most 
applicable to research areas and programs 
for which one or more economic rate of 
return assessments have been carried out. 
The valuation on programmatic history 
should be the opposite of that illustrated 
in Table 3.1, since large benefits previously 
established in Stage I epIAs point to 
brighter prospects for the documentation 
of impact in Stage II epIAs.

Feasibility of generating reliable estimates
Investment in the top ranking technologies 
and policies on desirability grounds needs 
to be balanced by the feasibility of generat-
ing reliable estimates of impact. Few if any 
of the desirable candidate technologies will 
have data on adoption, but most should 
have experimental information on compo-
nent treatment effects. Those characterized 
by extensive on-farm research and baseline 
surveys will be better placed to generate 
reliable estimates for epIA. The quality of 
national rural household survey data, which 
could be used to support an epIA, also 
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Characteristic Description

Valuation 
(indicative 
weighting)

Size of benefit relative to total 
portfolio costs:

Prospects for documenting 
impacts further along the 
impact pathway:

 Uniqueness of epIA:

Programmatic history and 
epIA:

Location:

Geographic coverage:

Incidence of poverty in the  
recommendation domain

Large
Medium
Small

Bright
Dim

Not many similar types of epIAs found in the literature
Not many similar epIAs conducted in the CGIAR
Not many similar types of epIAs conducted in the center’s program
Not a unique epIA in the center’s program

No epIA conducted in the program
EpIA conducted but benefits not sufficient to cover costs of the program
EpIA conducted and benefits substantially exceed the cost of the program

In a high-priority region
Not in a high-priority region

Global assessment (i.e., spread over several continents)
Multiple countries (~ 2–5) assessment
Multi-locations (regions) within single country assessment
Single location within single country assessment

Higher than the global average for developing countries
Lower than the global average for developing countries

3
2
1

2
1

4
3
2
1

3
2
1

2
1

4
3
2
1

2
1

7	 Of the five studies, the trade-off between the expected 
size of effects and the existence of benchmark data in 
selection was most noted in the impact assessment of 
agroforestry fallows (Place et al., 2007). Larger farm sizes 
and greater soil phosphorus availability meant outcomes 
on productivity and impacts on household welfare were 
more marked in Zambia than in western Kenya. The latter 
was, however, chosen for assessment because of the 
greater availability of data. Small and often insignificant 
impacts – because of the very small areas planted by 
adopters, and phosphorus deficiency – were a repeated 
finding in their assessment.

varies from country to country. In general, 
feasibility should be the deciding factor 
for selecting top ranking technologies that 
receive roughly the same scores on desir-
ability as per the criteria given in Table 3.1. 
The feasibility of generating reliable esti-
mates looms much larger for impact 
studies characterized by intensive field 
work, which often span several years prior 
to the initiation of the assessment, such as 
the studies reported in Adato and 
Meinzen-Dick (2007)7.

Institutionalizing the selection process
Selection of topics on which to carry out 
epIAs should be done routinely every year. 
The lists of candidate and screened tech-
nologies and policies should be dynamic, 
but the content may change little from year 
to year because agricultural research is 
‘slow magic’ (Pardey and Beintema, 2001). 
Over time, younger technologies and 
policies should make their way onto these 
lists.

The provision of information on the candi-
date lists and the results of selection are 
valuable because they provide information 
about what has potential and is on the 
horizon for epIA. For example, in interna-
tional agricultural research, comparative 
knowledge of the prospects across centers 
and Challenge Programs for epIA should 
strengthen the assessment of impact in the 
CGIAR as a whole. Such knowledge could 
point to opportunities for packaging 
thematic impact assessment across several 
centers in proposals for donor funding. 
Knowledge of candidate technologies and 
policies for epIA is also useful to see 
emerging gaps in impact assessment where 
extra effort may be needed to improve the 
coverage of outcomes further down the 
impact pathway or in generic research 

areas. The presence of continuing gaps can 
also give early warning about themes 
where impacts have not materialized as 
expected and will signal the need for cor-
rective action by system management and 
donors.

Good practice 3.1. The process for select-
ing candidate technologies and policies 
for epIA should be open to all scientists in 
a national or international agricultural 
research institute. Likewise, the results of 
the selection should be communicated to 
all of these scientists.

Good practice 3.2. Candidate technologies 
and policies for epIA should be screened 
for minimal performance on the criteria 
such as component novelty, institutional 
attribution, and uptake (takeoff).

Good practice 3.3. Screened candidate 
technologies should be ranked on desir-
ability criteria subject to a feasibility as-
sessment.

Good practice 3.4. The lists of candidate 
and screened technologies and policies 
with a brief description of the results of 
the selection process should be document-
ed annually (or periodically) and become 
a part of the institutional memory of the 
international or national research organi-
zation.

Key references
Pardey P.G., Alston J.M., Chan-Kang C., 
Magalhaes E.C., and Vosti S.A. 2006. Inter-
national and institutional R&D spillovers: 
Attribution of benefits among sources for 
Brazil’s new crop varieties. • State-of-the-
art research on institutional attribution.

Traxler G. and Byerlee D. 1992. Crop Man-
agement Research and Extension: The 
Products and their Impact on Productivity. 
• Incisive evaluation of component novelty 
from the perspective of recommendations 
made to farmers.

Estimating adoption of the tech-
nology or policy selected for epIA

The adoption or influence of a technology 
or policy is a necessary condition for it to 
have an impact. Compared to estimates on 
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other variables in an epIA on agricultural 
research, those on adoption are usually 
shrouded in uncertainty. Economic rate of 
return assessments are predicated on 
annual estimates of adoption. It is only for 
very few technologies that annual esti-
mates can be furnished from primary or 
secondary data without having to resort to 
projection or backward forecasting. Sensi-
tivity analysis often shows that estimates of 
the size of net benefits are more sensitive 
to adoption levels and rates than to those 
of any other variable (Walker and Crissman, 
1996). Typically, a survey is used to elicit in-
formation on adoption and this inquiry, 
which often relies on mixed methods, may 
account for the bulk of operational 
expenses in any epIA. The above argues 
that adoption should not be taken lightly. 
Most of this chapter and its resulting guide-
lines focus on the informational require-
ments of adoption that define good-
practice epIA. Special attention should be 
paid to choosing selected policies for epIA 
because documenting policy adoption or 
influence carries its own unique challenges.

Good practice 3.5. Reliable data on 
adoption in technology-oriented epIAs 
and sound documentation of causal infer-
ence in policy-oriented epIAs are critical 
for persuasive story-telling about success-
ful R&D.

 Key references
Feder G., Just R.E. and Zilberman D. 1985. 
Adoption of agricultural innovations in de-
veloping countries: A survey. • A readable 
review cited by agricultural economists.

Rogers E.M. 1995. Diffusion of Innovations 
(fourth edition). • The classic interdisciplin-
ary compendium on the adoption and dif-
fusion of innovations.

Ryan B. and Gross N.C. 1943. The diffusion 
of hybrid seed corn in two Iowa communi-
ties. • The first and most influential 
adoption study; widely perceived to be 
the first use of the case study approach in 
the evaluation literature.

Cross-checking with information on 
tangible technologies
The adoption of some tangible technologi-
cal components can be estimated from data 
on market sales. Examples include hybrid 

and open-pollinated variety seed (from 
IARC parents), agricultural machinery, and 
biological control products. Skillful use of 
these data on production, sales, and distri-
bution over time may well provide ‘harder’ 
estimates of adoption than survey data on 
user uptake. At a minimum, the former 
should be used to check the latter on the 
availability of embodied technological 
change. This is because adoption estimates 
derived from surveys and simple extrapola-
tion models should not exceed the stock of 
a technology available for use at a certain 
time. 

However, care must be taken that output 
sales and distribution data reflect the use of 
tangible technologies. Apart from seed, the 
initial demand for these tangible (usually) 
public-sector products can be heavily subsi-
dized and institutional. Data on production 
tells us little about the extent of adoption 
when the incidence of product abandon-
ment and/or underutilization is significant 
(Kshirsagar et al., 1984). Suspicions about 
abandonment point to the need for a 
survey to document the level of use. If con-
firmed, such suspicions move the analysis 
from providing estimates on adoption to 
enhancing understanding on use or disuse. 
However, strictly speaking, this is beyond 
the boundaries of epIA as described here, 
since it explores the reasons for lack of 
impact rather than documenting realized 
impact.

Good practice 3.6. It is recommended to 
cross-check survey estimates on adoption 
with sales and distribution information for 
tangible technologies and with availability 
calculations for all technologies.

Key reference: Morris M.L. and Heisey P.W. 
2003. Estimating the benefits of plant 
breeding research: Methodological issues 
and practical challenges. • An insightful 
discussion of many of the pitfalls in the 
application of epIA, including the use of 
non-survey information to inform about 
the adoption of technologies related to 
plant breeding.

Multi-purpose field research for epIA: The 
adoption survey
Field research for an epIA is based on multiple 
instruments, ranging from rapid rural apprais-
als to detailed field measurements on tech-
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nological performance. Adoption surveys 
are usually a staple element in field 
research for technology epIAs. Different 
types of adoption surveys related to 
research purposes are described in 
CIMMYT’s Economics Program (1993), with 
impact assessment adoption surveys be-
longing to the set of these adoption instru-
ments. In contrast, traditional diffusion 
surveys are oriented towards understanding 
what determines adoption and the con-
straints on diffusion (Rogers, 1995). Impact 
assessment adoption surveys can also supply 
information in these areas, but their main 
objective is to serve as a basis for estimating 
the level of adoption and for contributing 
information to estimating benefits, as dis-
cussed in the next chapter.

Focusing firstly on estimating the extent of 
adoption, the analysis of adoption survey 
data is expected to result in:

Identifying the technological compo-
nents of success stories that were adopt-
ed and those that were not
Estimating adoption for the most widely 
accepted components for at least one 
point in time
Revising the description of the recom-
mendation domain (the area in which 
the technology is promoted)
Specifying the peak or ceiling level of 
adoption if the selected technology is at 
an early stage of adoption.

If the selected technology is at an early 
stage of adoption at the time of the field-
work, adoption surveys should also address 
the threat of disadoption. Such threats may 
be internal, because aspects of the technol-
ogy can ‘break down’ and stop working 
over time. Alternatively, they may be 
external, for example changes in policies or  
relative scarcities in factors of production 
that condition the desirability of the tech-
nology to users or the advent of new tech-
nologies (Neill and Lee, 2001). Disadoption 
in the late adoption stage of a selected 
technology is natural, whilst very late disa-
doption – beyond 20 years from initial  
acceptance – is unlikely to affect the results 
of epIAs unduly (Boys et al., 2007).

Depending on the geographic coverage of 
an epIA, an impact assessment adoption 
survey is often conducted to estimate 
benefits. The survey should seek to answer 

n

n

n

n

the following questions: 
What are some of the characteristics of 
‘typical’ adopters?
What technology did the new practices 
and varieties replace?
What are the strengths and weaknesses 
of the ‘new’ technology vis-à-vis the ‘old’ 
technology?

Hence, information in the survey identifies 
the adopters, the technology that was 
replaced, and the relative attributes of the 
new technology that point to trade-offs in 
sources of benefits. Aside from generating 
the raw material for estimates on adoption 
and contributing information on benefit 
estimation, impact assessment adoption 
surveys should also be able to uncover 
human interest stories that have potential 
use in raising public awareness.

Analysis of the adoption data may reveal a 
fundamental flaw in the selected technol-
ogy or a level of acceptance that is signifi-
cantly below that of the anecdotal evidence 
factored into the selection process (Kelley 
et al., 1990). Another unfavorable outcome 
for accountability would be if demand for 
the technology was highly subsidized or in-
stitutionally motivated. If the analysis 
suggests that the prospective success story 
is not viable at the time of the adoption 
survey, the impact practitioner may not 
want to expend the extra effort needed to 
conduct a thorough epIA, which may be 
premature and characterized by so much 
uncertainty that its validity will be ques-
tioned. Insignificant results are rarely pub-
lished and, if reported, they are usually 
found only in the grey literature. The con-
ventional practice of not engaging in epIAs 
for negative rate of return technologies 
means that these technologies are visible 
only by their absence.

Research on adoption of the selected tech-
nology should not be counted as ‘a failure’ 
if it identifies non-adoption, so long as it 
demonstrates lessons to be learned. For 
that potential to be realized, adoption 
research needs to be reported and present-
ed to concerned scientists and research 
managers. It should be made clear whether 
non-adoption occurred primarily because 
researchers mis-specified the technology 
need, or whether there were constraints 
beyond their control. In the former case, 

n

n

n
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lessons should be drawn by the institution 
for future research planning, perhaps by 
putting greater emphasis on participatory 
research with farmers. In the latter case, 
collaborative research and/or advocacy 
could be used to try to alleviate these limi-
tations and to anticipate them in future 
strategic planning and ex ante impact as-
sessment. The conduct of these types of 
epIAs should at least result in lessons being 
learned.

Good practice 3.7. Information on the 
adoption component for a good-practice 
epIA includes 1) describing the size and 
heterogeneity of the re-specified recom-
mendation domain, 2) a point estimate of 
component adoption when the fieldwork 
was conducted, 3) the values of parame-
ters used to estimate or project the level 
of adoption, 4) any distinguishing charac-
teristics of adopters and non-adopters – 
especially their poverty status, 5) perceived 
strengths and weaknesses of the technol-
ogy, and 6) the threats that could lead to 
early disadoption.

 Key references
Bellon M.R. 2001. Participatory Research 
Methods for Technology Evaluation: A 
Manual for Scientists Working with 
Farmers. • Excellent reference on qualita-
tive techniques applicable to the conduct 
of multi-purpose adoption surveys.

CIMMYT Economics Program. 1993. The 
Adoption of Agricultural Technology: A 
Guide for Survey Design. • An informative 
guide describing multiple types of 
adoption surveys including those directed 
towards assessing impact.

Diagne A. 2006. Diffusion and adoption of 
NERICA rice varieties in Côte D’Ivoire. • 
State-of-the-art research on projecting dif-
fusion from data on early adoption.

Griliches Z. 1957. Hybrid corn: An exploration 
in the economics of technological change. • 
Path-breaking article on the use of logistic 
curves to project rates of adoption over time 
during the first ever epIA.

The adoption of outputs from policy-
oriented research8

The most challenging task in carrying out 
epIAs of policy-oriented research (POR) is to 

establish the degree to which a newly 
adopted policy can be attributed to specific 
well-defined research. For policy-oriented 
epIAs, the discussion of adoption centers 
around skillful illumination of the nexus 
between the policy research in question 
and any decision-making that led to the 
policy change in question9.

Measuring the economic impact of a POR 
output requires investigating the extent of 
dissemination and uptake, the stimulation 
and or contribution to policy influence, 
evidence of policy change, and then effec-
tive implementation prior to the use of 
models and economic analysis to assess the 
consequences of all this (Box 3.2). A key 
step is attributing changes in these vari-
ables to the selected policy. The attribution 
must consider both the direct effects of the 
POR over and above that of other research 
and information, and the many other influ-
ences on policy-makers. It is here, in attrib-
uting the cause(s) of change, that the coun-
terfactual scenario is critical. This is because, 
unlike assessing the impact of crop genetic 
improvement, where technologies resulting 
from research may be embodied in a 
product whose adoption can be tracked, 
with POR we are dealing with the much less 
tangible aspects of information or disem-
bodied change. The output of POR is but 
one input into the policy development 
process, and separating its contribution 
from that of other inputs and then valuing 
it is much more of a challenge than for 
epIAs of embodied technological change.

Uptake.  Empirically, there are two steps 
that can be usefully investigated by epIA 
practitioners. Firstly, evidence that policy-
makers pay attention and are familiar with 
POR outputs; and secondly, evidence that 
after paying attention, the research influ-
ences their views and hence their decisions. 
To generate influence on policy-makers, 
POR outputs must reach them by being  

8	 The discussion in this subsection draws heavily on 
Gardner (2007).

9	 POR is defined here as referring to any research 
(economic, social, biological, or physical) that aims 
to inform and ultimately influence choices made by 
governments or other institutions whose decisions are 
embodied in laws, regulations, and investments that 
generate benefits and costs for people whose interests 
are affected by those governments or institutions.
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The Science Council SPIA recently investigated the factors 
and issues governing the impact of the CGIAR’s POR. The 
first phase of this initiative reviewed the literature on 
different types of POR carried out by the CGIAR to 
evaluate its direct and indirect outcomes along the 
impact pathway (SPIA, 2006a; Raitzer and Ryan, 2008). 
The review identified only 24 such epIAs, about half of 
which were conducted by the International Food Policy 
Research Institute (IFPRI). Most of these epIAs went only 
as far as assessing the uptake/diffusion or the influence 
of the research, with no attention given to measuring 
the actual impacts. Only three of the studies attempted 
to estimate an economic value of the research (Babu, 
2000; Ryan, 2002; Ryan and Meng, 2004). The review’s 
conclusions were:

An inadequate range and number of POR impact 
assessments were carried out, with far too few having 
gone beyond mere ‘diffusion’ to critically examining 
‘influence’ and ‘impact’
Significantly higher degrees of difficulty (methodolog-
ically) were inherent in documenting the impact of 
POR, which implies the need to push the methodolog-
ical frontiers
It is desirable and feasible to execute a more credible 
set of studies to document influence and impact of 
this type of research further along the impact path-
way.

SPIA addressed the second and third concerns in a second 
phase of this initiative looking at case studies on seven 
CGIAR centers. These studies are emphasizing methods 
and practices that rigorously establish influence and 
generate credible estimates of impacts – impacts that 
contribute to achieving the CGIAR’s main goals of 
poverty alleviation, food security, and sustainable NRM. 
Previous work had shown that analysts must confront at 
least the following eight key issues to assess the impact 
of POR:

Scale. Will the evaluation focus on the institutional, 
programmatic, thematic, or project level?
Time lags and discontinuities. Since the policy process 
is not linear, how will the evaluation acknowledge 
discontinuities in the use and influence of information 
and lags in the generation of benefits from resulting 
policy change? 
Demand side versus supply side. Ideally, evaluators 
should start at the point of demand for information 
and work backwards from actual policy changes to 
the research, although simply tracking how policy-
makers have used the research may be more feasible.

n

n

n

n

n

n

Surprise. How did the addition of new information to 
policy-makers’ perspectives affect their perceptions 
about the desirability of policy change?
Attribution. Many actors participate in the policymak-
ing process and use various sources of information to 
inform their decisions. Therefore, attributing impact 
to any one source is difficult, although donors will 
continue to press research institutions to identify the 
extent to which their work contributes to bringing 
about policy change.
Choice of indicators. Evaluators must determine the 
variables of interest, i.e., the output, the outcome or 
influence, the policy response, and the impacts.
Sampling. Even in evaluations using case studies, eval-
uators must decide whether to make a random or 
purposive sampling. Each approach has its pros and 
cons.
Ex ante and ex post assessments. Researchers can 
develop logical frameworks to gauge the level of suc-
cess of research in achieving its objectives. They can 
also document a project’s outputs, outcomes/influenc-
es, and policy responses. This promotes internal learn-
ing and enhances institutional effectiveness. 
Independent evaluations are still, however, needed to 
ensure credibility.

From a review of the seven case studies, IFPRI identified 
the nine most important factors for POR to generate in-
fluence and impact (Ryan and Garrett, 2003):

The production of high-quality, independent research
The timely availability of relevant research informa-
tion
The long-term and in-country presence of researchers
A policy environment conducive to research results
The presentation of empirical data and simple analysis
The likely trade-off between the immediate produc-
tion of results and impact and the long-term (a) build-
ing of in-country capacity to undertake their own 
research and (b) impairment of research quality
The strategic choice of partners and the identification 
of ‘policy champions’ who may effectively advocate 
for policy change
Building a consensus for change among stakeholders
Learning from cross-country experiences to improve 
ways of conducting research and influencing policy 
change.

Sources: SPIA (2006a) and Ryan and Garrett (2003)

n

n

n

n

n

n

n

n

n

n

n

n

n

n

Box 3.2.	 Identifying the factors governing the impact of the CGIAR’s policy-orientated research
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10 Uptake was scored based on the answers to key 
questions put to policy-makers, such as whether they had 
seen reports of the research, understood the results, and 
had been influenced by them. Thus, they incorporated 
measures of both uptake and influence. Using multiple 
regression, they explained ‘uptake score’ as a function of 
characteristics of the research at issue and the university 
from whence it came.

disseminated to them and the outputs need 
to gain their attention in such a way that 
they take it up – they ‘use’ it. The dissemi-
nation of research findings happens 
through conferences, policy briefs, and 
other activities aimed at informing policy-
makers. Effective dissemination is crucial. 
Quantitative data on how much dissemina-
tion happens can be gained by estimating 
the amount of resources devoted to it. 

In terms of gaining the attention of policy-
makers, it is necessary, but not sufficient, 
that policy-makers know about the 
research. The research output then has to 
enter the policymaker’s frame of mind or 
‘beliefs’. Although measuring the extent  
to which this occurs is difficult, Bayesian 
methods can be applied to quantify the  
use of evidence in transforming prior 
beliefs into posterior (subsequent) beliefs 
(Schimmelpfennig and Norton, 2003; 
Norton and Alwang, 2004). Such beliefs will 
be expressed as subjective probabilities 
about a state of affairs. Using this Bayesian 
approach leads to questions focusing on 
how policy-makers’ posterior beliefs differ 
from their prior beliefs, with the interven-
ing information that probably led to the 
changes being that provided by the 
research under investigation.

A good example of an attempt to obtain 
evidence for documenting uptake is Landry 
et al. (2003) on the use of university 
research10. This type of approach has rel-
evance for the CGIAR in suggesting the 
types of questions that policy-makers need 
to be asked in order to document the 
uptake section of the impact pathway. 
However, it has less relevance as a rigorous 
tool for statistically testing uptake and  
influence.

Influence.  The impact pathway of POR is at 
its most complex in the conduit between 
the research output, as taken up by its im-
mediate ‘clients’, and its influence among a 
broader set of users. It is essential to be 

clear about what exactly is being influ-
enced. The influence of ultimate concern to 
the CGIAR and its donors is on policies ar-
ticulated, approved, and subsequently im-
plemented by the decisions of legislators 
and regulators. These are political actions, 
of course, and there exists a huge literature 
aimed at understanding political action. As 
Sabatier (1991) has pointed out, it becomes 
easier to deal with the ‘influence compo-
nent’ of POR impact assessment as the 
impact pathway is clarified and more 
certain knowledge of the connections 
along the pathway is obtained. Hence, the 
clearer and more convincing the presenta-
tion of the impact pathway, the more 
credible the case for decision-makers 
having indeed been influenced. 

Ideas that can be helpful in POR impact  
assessment studies come from a variety of 
sources, including the results of surveys or 
interviews with policy-makers and their 
staff, and reports from advisors or others 
who seek to understand the policy process, 
together with other competing claims of 
influences on policy change. Eliciting  
convincing evidence on these matters is by 
no means a trivial exercise and it is here 
that there is scope for methodological  
improvement.

There is substantial scholarly literature on 
the development of statistical methods that 
improve on the crude correlations used in 
many studies. Mohr (1995) is an excellent 
example of this. He provides a good discus-
sion of many aspects of the impact 
pathway, although his main focus is on de-
veloping statistical (mainly cross-sectional 
and time series regression) models that 
enable analysts to test hypotheses about 
the causes of policy change. Of most 
interest is the relationship between vari-
ables that measure POR output on the 
right-hand side of the equation in a regres-
sion analysis as one factor (among other 
qualitative factors) against a measure of  
influence explained on the left-hand side.

The main obstacle to applying statistical 
methods for estimating influence is that 
statistical methods obtain their evidence of 
influence by comparing a number of differ-
ent outcomes, each associated with a set of 
explanatory variables. For many case 
studies, including the SPIA POR impact  
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assessment projects described in Box 3.2, 
only one or a few influence outcomes are 
considered, with only one or a few values 
given for the explanatory variables. With 
these case studies, the influence was scored 
as either 1 or 0 and most likely 1 since these 
projects focused on successful POR. 

In this and other POR impact assessment, 
the best that can be done is to rely on in-
terviews with policy-makers to provide in-
formation that would be generated more 
objectively by statistical studies relating 
measures of output to a measure of influ-
ence. Thus, instead of observing cases 
where policy-makers read or do not read 
POR outputs and then associating the 
reading (or not reading) with their subse-
quent votes for or against policy change, 
policy-makers are asked whether they have 
read the POR output and, if they have, 
whether it influenced their vote. This puts 
a great deal of importance on policy-
makers knowing in some detail what they 
did and why they did it, and makes the 
substantial assumption that they will 
answer frankly. This makes the approach 
taken to policy-makers – the questions 
asked, the way they are asked, and when 
they are asked – crucially important. In 
many instances it is policy-makers’ advisers 
who actually read POR outputs and use 
them as they deem appropriate in influ-
encing their advisees, who have the power 
to vote in change. This adds a layer of 
further complexity to the elicitation of 
causal influences.

In summary, in contrast to the relative ease 
of identifying the impact pathways for the 
adoption of technologies, it is a much more 
complex and difficult undertaking to 
identify how POR outputs are taken up and 
influence policy change. This highlights the 
need for further research by economists, 
political scientists, and others on this 
subject and for methodological advances in 
elicitation techniques and qualitative data 
analysis.

Good practice 3.8. An assessment of the 
strength or weakness of threats to the ex 
post validity of the causal linkage between 
POR and the selected policy is just as im-
portant to an epIA of a selected policy as 
the analysis of adoption is to an epIA of a 
selected technology.

Good practice 3.9. Clearer and more com-
prehensive identification of the impact 
pathway (relevant to policy) adds credibil-
ity to impact analysis, especially in making 
the case for how research influences the 
development of policy.

 Key references
Pardey P. and Smith V. (Eds) 2004. What’s 
Economics Worth? • The best overview of 
assessing the impact of POR.

Standing Panel of Impact Assessment 
(SPIA). 2006a. State of the Art in Impact 
Assessment of Policy-oriented Research in 
the CGIAR: A Scoping Study Report. • A 
recent synthesis of epIAs of policy research 
in the CGIAR.

Arriving at a persuasive 
counterfactual

Elucidating the counterfactual scenario is 
tantamount to describing the ‘without 
research’ picture,  i.e., what would have 
happened if the research had not been con-
ducted and the resulting technology had 
not existed. The construction of an appro-
priate counterfactual scenario lies at the 
heart of assessing the impact of social 
programs and policy research. In technol-
ogy-oriented epIA, the challenge of con-
structing a convincing counterfactual is, in 
most cases, less daunting.

Adoption surveys usually supply informa-
tion on one version of the counterfactual – 
the technology replaced by the new tech-
nology. It is hoped that the replaced 
technology will be the same or similar to 
the control treatment used in experimenta-
tion or, at least, the control treatment will 
provide the basis for constructing the  
counterfactual. 

The control treatment will usually reflect 
the status quo, although an epIA should 
not assume that the status quo is going to 
remain the same throughout the life of the 
selected technology (Morris and Heisey, 
2003). For example, assuming that a local 
variety of a crop is the counterfactual 
makes sense in a region where there is  
negligible varietal change. But, in a region 
of dynamic varietal change, the assumption 
that the farmers’ variety is the counter-
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factual will overestimate the impact of 
varietal change. This is because it is likely 
that more productive replacement varieties 
would have been adopted anyway, aside 
from the impact of the research. In this 
case, empirical evidence on mean varietal 
age, as based on the date of cultivar 
release, helps in identifying the counterfac-
tual. The source of counterfactual varietal 
change could be the same institute that 
carried out the research under investiga-
tion, another public sector institute, or the 
private sector. Foreseeing what is likely to 
happen begs the issue of fungibility; in 
other words, without the research, when 
would an equivalent substitute have 
become available from any source, whether 
from spill-over effects, from learning by 
doing, or from another research body?

In some epIAs of technologies, the counter-
factual can occupy center stage in the eval-
uation. This is the case for the biological 
control of exotic pests, where cataclysmic 
changes in pest incidence can usher in a 
counterfactual that was never envisaged.

The challenge of constructing an appropri-
ate counterfactual scenario for policy 
research is not as difficult as finding a rea-
sonable ‘without research’ scenario for the 
biological control of exotic pests; but it 
requires more thinking than the specifica-
tion of a counterfactual for most technol-
ogy-oriented epIAs. The expected duration 
of the without research scenario can be 
highly uncertain in policy-oriented epIAs.

The counterfactual is almost always a candi-
date for sensitivity analysis in the presenta-
tion of results. Such an analysis should dem-
onstrate the sensitivity of results to changes 
in key variables. In epIAs of NRM technolo-
gies aimed at addressing resource depletion 
or conservation, models can be used to con-
struct scenarios for multiple counterfactu-
als. The sensitivity of the results to these al-
ternative counterfactuals is potentially one 
of the more informative aspects of epIAs 
that focus on resource management tech-
nologies. In this thematic area, the reliabil-
ity of the counterfactual is synonymous 
with the value of the predictions of the 
models.

Summing up: counterfactuals should 
attempt to mimic the true ‘next best’ 

options. To do so, they should always be 
explicit and, as much as possible, be derived 
empirically. Laxmi et al. (2005), Lindner 
(2006), and Hossain et al. (2007) are three 
examples of relatively recent epIAs that 
have done a good job in specifying reason-
able counterfactual scenarios.

Good practice 3.10. All epIAs of agricul-
tural research should explicitly identify a 
counterfactual scenario to help explain 
how the outcomes of interest (impact indi-
cators) would have changed if the 
research had not been done.

Good practice 3.11. In technology-oriented 
epIAs, the control treatment in field ex-
perimentation and an identified replaced 
technology in the adoption survey provide 
the starting point for identifying an ap-
propriate counterfactual. The counterfac-
tual should be based on empirical 
evidence.

Good practice 3.12. The challenge of speci-
fying an appropriate counterfactual 
depends mostly on the type of research 
intervention and the context in which it is 
adopted. Sensitivity analysis is a desirable 
element of counterfactual analysis.

Key reference: Zeddies J., Schaab R.P., 
Neuenschwander P., and Herren H.R. 2001. 
Economics of biological control of cassava 
mealybug in Africa. • Presents four realis-
tic ‘without research’ scenarios to cassava 
mealybug control that enable readers to 
draw their own conclusions.

Estimating benefits and costs

Generating reliable estimates of adoption 
and net benefit per unit adopted is synony-
mous with good-practice epIA. The results 
of epIAs are usually insensitive to changes 
in assumptions on costs relative to compa-
rable changes in the rate and level of 
adoption and the magnitude of net 
benefits per unit adopted (Walker and 
Crissman, 1996). If the selected technology 
or policy is well-defined, then research costs 
can also be known with more certainty 
than the adoption and net benefit levels. 
For these reasons, this section describes the 
estimation of benefits in some detail.
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As with adoption, estimating the benefits 
of the effects of technologies generated 
by agricultural research deviates somewhat 
from the conventional good-practice 
impact assessment of government inter-
ventions in the health and education 
sectors. This section highlights these  
departures.

Evaluating sources of information for 
estimating benefits
Although baseline survey information is 
useful for good-practice epIA, its existence 
is not a necessary condition for making 
reliable estimates of benefits for economic 
rate of return assessments. Before-and-after 
comparisons are notoriously sensitive to 
annual changes in production conditions, 
particularly in rainfed agriculture. Fluctua-
tions across production years usually swamp 
the effects of technological change in all 
but the most assured rainfed and irrigated 
production environments. If before-and-
after comparisons are used as a basis for es-
timating benefits, epIA practitioners have 
to argue persuasively that the ‘before’ year 
was just as good or even better for produc-
tion than the ‘after’ year.

In contrast, establishing a baseline is usually 
viewed as a prerequisite for evaluating gov-
ernment interventions and social programs 
(Center for Global Development, 2006). It is 
easy to see how, in evaluating impact in the 
health and education sectors, variability 
across years could be substantially smaller 
than inter-household variability between 
participants and non-participants. A 
baseline is substantially more desirable for 
Stage II multi-dimensional impact assess-
ments than Stage I economic rate of return 
assessments. The demand for information 
in the former is considerably greater than 
that in the latter.

Pragmatically, reliable baselines cannot be 
established in all recommendation domains, 
particularly for IARCs that generate interna-
tional public goods. But, when funds are 
available, a baseline survey is a worthwhile 
investment that generates returns for 
future impact assessment, especially when 
technological change is dynamic. 

If funds are scarce, then targeting ‘minimal 
informational’ baselines for benchmark 
sites, where one or more well-characterized 

technologies is expected to generate 
impact, will be potentially beneficial for 
future epIAs. Also, as the multi-dimensional 
impact assessments in Adato and Meinzen-
Dick (2007) implicitly suggest, there are div-
idends for concentrating fieldwork at the 
same sites over time.

For NRM technologies, before-and-after 
comparisons are particularly valuable when 
a technology results in an increase in or 
prevents the erosion of the resource base. 
For example, a land management technol-
ogy that loosely translates to ‘ridge tillage’ 
has been adopted on tens of thousands of 
hectares in West Africa’s semi-arid tropics 
(Institut D’Economie Rural et al., 2006). The 
adoption of this technology was accompa-
nied by an increase in tree and shrub veg-
etation, indicating that the technology has 
had a positive effect on groundwater 
recharge and has enhanced the availability 
of drinking water. The availability of 
before-and-after hydrological data is ex-
tremely useful for establishing the size of 
this effect, which may or may not be accu-
rately identified in a with-and-without 
comparison.

Evaluations that combine both before-and-
after and with-and-without comparisons 
will usually give a more rigorous estimate 
of benefits than either carried out alone. In 
practice, relatively few assessment studies 
in agriculture have carried out such double 
difference assessments based on before-
and-after and with-and-without survey 
data. One of the few examples is Walker 
and Kshirsagar (1985).

With-and-without comparisons are the 
norm for estimating benefits in technology-
oriented epIAs. Advances in statistical tech-
niques such as propensity scoring have 
helped to reduce the variability between 
with-and-without groups (Baker, 2000; 
Godtland et al., 2003). Although they are 
standard practice, with-and-without com-
parisons do have their problems. One of the 
fuzziest areas is not being able to attribute 
farm-level effects to component technolo-
gies even with well-executed, multivariate 
analysis. A large residual effect between 
the with and the without groups may 
remain unexplained (Dalton et al., 2005). 
That effect should not be credited to the 
technology selected for the epIA.
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Productivity comparisons based exclusively 
on survey data are a risky choice for benefit 
estimation in epIA in developing country 
agriculture. As much as possible, the esti-
mation of benefits should be based on ex-
perimental data, particularly on-farm 
research data, and on the field measure-
ment of productivity effects. Even adjusting 
experimental station data to farmer condi-
tions will often provide a sounder basis for 
estimating benefits than using single-inter-
view survey data. Results from survey data 
should be regarded as a source of triangu-
lation for estimating benefits from experi-
mental data, particularly for on-farm trial 
and test data.

Economists and other social scientists tend 
to undervalue the worth of experimental 
data and detailed field measurement of 
productivity effects in benefit estimation 
for epIA. A lack of experimental data on 
the selected technology can reflect 
problems in the institutional attribution of 
the technology. An absence of such data 
suggests that agricultural research may 
have had little influence on the technology, 
and that this may be more the result of 
another factor such as a training exercise.

By the same token, the availability of ex-
perimental evidence does not necessarily 
mean that it should always be used. Crop 
and resource management technologies 
may feature heavy participation of farmers 
in adapting technologies to site-specific 
conditions (Douthwaite et al., 2005). 
Specific examples of technologies fitting 
this description are minimal tillage and the 
selection of species for vegetative barriers 
in soil conservation (Kerr, 2002; Winters et 
al., 1998). The role of agricultural research 
in this case is to initiate the process of ad-
aptation. If agricultural researchers conduct 
detailed experiments on the ‘wrong’ treat-
ments – the ones that farmers do not adopt 
– then experimental evidence is not going 
to translate into the reliable estimation of 
benefits. In this case, the carrying out of 
true ex post experimentation on the treat-
ment effects of the main components 
should be considered if such consequences 
cannot be documented from analyzing the 
survey data.

The ideal experiments for benefit estimation 
in epIA are those that feature plus and 

minus components in their design. The 
package approach to technology transfer is 
at the opposite end of the spectrum to this 
ideal. The focus in epIA is on the compo-
nents of the selected technologies. Results 
from experimental or demonstration 
packages are rarely a viable source of infor-
mation for reliable epIA as this would 
involve breaking down packages into their 
component parts and gathering information 
on their contributions and interactions. In 
that regard, adapting a farmer-field school 
approach to research is inimical for reliably 
estimating benefits in epIAs. Such an 
approach may be fine for extension, but the 
emphasis on one main field plot with only 
two treatments during the growing season 
combined with a lack of directive scientific 
input into technology validation makes the 
identification of component effects a 
daunting task. In contrast, the mother–baby 
format of experimentation could be condu-
cive to reliable benefit estimation for epIA 
and is increasingly used to measure the size 
of component effects in an on-farm setting 
(Joshi et al., 2007). The increasing popularity 
of the mother–baby approach is attributed 
to its simplicity and its capacity to generate 
transparent treatment effects for both  
researchers and farmers.

One of the gaps in the literature is a key 
reference on evaluating data sources, par-
ticularly experimental data, for estimating 
benefits in epIAs of specific research-gener-
ated agricultural technologies. The conven-
tional experimental approach may prove 
viable for estimating the benefits of agri-
cultural policies linked to government inter-
ventions and programs. Indeed, much is 
known about the validity of experimental 
(e.g., randomized control trials) and quasi-
experimental methods in the impact evalu-
ation of social projects and programs 
(Shadish et al., 2002). 

Such knowledge should be directly transfer-
able to assessment of agricultural policies 
that have a project or programmatic 
content. Recent research at the IFPRI 
employed experimental methods to 
evaluate government interventions to good 
effect (Skoufias and McClafferty, 2003; Ryan 
and Meng, 2004; Maluccio et al., 2005). 

However, for research-attributed policies, 
where influence is at the national level, and 
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for research in general that is aimed at gen-
erating international public goods, conven-
tional experimental approaches tend to be 
substantially less applicable for evaluating 
impact.

Good practice 3.13. Experimental data on 
the treatment effects of adopted technol-
ogy are preferred to survey data for esti-
mating benefits in economic rate of 
return assessments. With-and-without 
comparisons are preferred to before-and-
after comparisons when survey data are 
the basis for estimation, but the ideal is to 
have both sources of data available so 
that a double difference can be estimat-
ed. In good-practice epIAs, both experi-
mental and survey information should be 
used to increase the reliability of benefit 
estimation.

Good practice 3.14. Baseline data are 
useful in economic rate of return assess-
ments of technology-oriented research, 
but their availability is not a necessary 
condition for good-practice epIAs. In 
contrast, baseline data are highly desir-
able for elaborating Stage II multi-dimen-
sional impact assessments and to enable 
both before-and-after and with-and-
without comparisons to be made.

Good practice 3.15. For NRM technologies, 
selective baseline data on resources that 
are conserved or augmented are poten-
tially very valuable for estimating benefits 
in epIAs.

 Key references
De Datta S.K., Gomez K.A., Herdt R.W., 
and Barker R. 1978. A Handbook on the 
Methodology for an Integrated Experi-
ment-survey on Rice Yield Constraints. •A 
pioneering methodology that responded 
to the perceived problem of identifying 
the causes of low yields among adopters. 
This method is very compatible with 
benefit estimation in a Stage I epIA.

Feder G. and Slade R. 1986. The impact of 
agricultural extension: The training and 
visit system in India. • Perhaps the best 
known natural with-and-without compari-
son in agricultural development.

Ryan J.G. and Meng X. 2004. The Contri-
bution of IFPRI Research and the Impact of 

the Food for Education Program in Ban-
gladesh on Schooling Outcomes and 
Earnings. • Apt example of using a double 
difference approach combined with pro-
pensity score matching.

Shadish W.R., Cook T.D., and Campbell D.T. 
2002. Experimental and Quasi-experimen-
tal Designs for Generalized Causal Infer-
ence. • A must read for impact practitio-
ners on research design in the 
‘Campbellian’ tradition.

Snapp L. 2002. Quantifying farmer evalua-
tion of technologies: The mother and baby 
trial design. • Arguably, the single most 
important methods innovation in on-farm 
research in the recent past. This method 
generates results that are user friendly for 
economic rate of return assessments.

Tripp R. and Wooley J. 1989. Planning 
Research for Farmers’ Fields: Identification 
of Factors for Experimentation. • Good 
practical advice for prioritizing treatments 
in agricultural experimentation from an 
anthropologist and an agronomist.

Demonstrating that net benefits are 
sufficient to scale up adoption
Internal validity is a foremost concern for 
impact practitioners (Shadish et al., 2002). 
The drawing of inferences about the cause 
and effect relationship between a technol-
ogy and its impact should start by estimat-
ing the technology’s profitability. For epIAs 
of technology-oriented research, the prac-
titioner should be able to provide evidence 
that the technology can generate suffi-
cient net benefits to stimulate wide-scale 
adoption. In epIAs of POR, adoption will 
usually depend on political factors whose 
documentation, although it may be inter-
esting, may not have direct implications 
for the cost–benefit analysis of the 
research. 

Demonstrating that the net benefits 
derived from technological change will be 
sufficient to justify scaling up adoption is 
usually done through a partial budgeting 
exercise that gives an estimated marginal 
economic rate of return for adopting the 
technology. In epIAs carried out by econo-
mists, the magnitude of benefits is 
somewhat difficult to discern as they are 
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usually expressed as a percentage cost re-
duction per unit of output. For the larger 
and wider audiences of epIAs, benefits ex-
pressed as net benefits per unit adopted 
are easier to understand than percent cost 
reductions. For many farm-level productiv-
ity effects, the unit of adoption is land. 
Founding the partial budget on the change 
in net benefits per unit of land is a trans-
parent way to convey the adoption decision 
for most technologies. In land-abundant 
agroecologies, net benefits per unit of 
labor may be more illuminating if applying 
the technology significantly saves relatively 
scarce seasonal labor.

Aggregate benefits are often estimated 
using a simple economic model for esti-
mating the change in economic surplus 
(Akino and Hayami, 1975). If the selected 
technology or policy generates very large 
impacts in society – so much so that the 
prices of inputs are affected and producers 
sharply reduce supply because of rapidly 
falling output prices – then estimating the 
increases in producer surplus as the aggre-
gate benefits to society is considerably 
more complicated than focusing on net 
benefits to adopters. Assessing the second-
ary effects may also be important when 
looking at macro NRM research projects, 
which may have economy-wide effects and 
large-scale impacts on several variables of 
interest.

In this case, a general equilibrium analysis 
at the level of the industry, country, or even 
the world may be warranted. Because the 
skills available in research institutes for con-
ducting more inclusive economic analyses 
are usually scarce, and because most non-
Green Revolution success stories do not 
result in such large-scale impacts, a staged 
approach seems best suited to the context 
of most research institutes and types of 
technological change. 

If the results of a Stage I epIA suggest truly 
large economy-wide effects, then investing 
in a Stage II epIA that focuses on the 
general equilibrium effects of the selected 
technology is justified and called for. The 
ACIAR guidelines contain some excellent 
advice based on a decision tree approach, 
suggesting which one of six alternative 
economic models to choose for such impact 
assessments (Gordon and Davis, 2007).

Good practice 3.16. An emphasis on direct 
beneficiaries and on reliable experimental 
data will diminish the threats to validity in 
attributing net benefits per unit of 
adoption to the selected technology in 
Stage I epIA. 

Good practice 3.17. The net profitability of 
the technology to adopters per unit of the 
most limiting input should be demonstrat-
ed as a basis for calculating net benefits.

Good practice 3.18. Documenting the po-
tential for large economy-wide develop-
ment impacts in a Stage I epIA underscores 
the need for investing in a Stage II epIA to 
exploit this exciting opportunity for 
showing the multi-dimensional impacts.

 Key references
Marra M.C., Pardey P.G., and Alston J.M. 
2002. The Payoffs to Agricultural Biotech-
nology: An Assessment of the Evidence. • 
This thorough study highlights the use of 
net benefit estimation.

Perrin R.K., Winkelmann D.L., Moscardi E.R., 
and Anderson J.R. 1976. From Agronomic 
Data to Farmer Recommendations: A 
Manual for Economic Evaluation. • A 
classic treatment of calculating net 
benefits from experimental data using a 
partial budgeting format.

Attributing net benefits
Successful research interventions can rarely 
be attributed to just one agent or organiza-
tion, as almost always several institutional 
actors will have made a contribution. The 
actors range from advanced research insti-
tutes and universities to public-sector ex-
tension agencies and non-governmental or-
ganizations (NGOs). The main issue here 
centers on how to apportion benefits when 
more than one research institute has been 
involved in generating and adapting a tech-
nology. Moreover, inter-institutional col-
laboration across research institutes is in-
creasing and is likely to grow still further 
(Pardey et al., 2007).

Having a multiplicity of actors should not 
be a cause for despair when trying to attri-
bute net benefits. Embodied agricultural 
technologies are frequently distinctive, 
tangible, and sufficiently ‘hard’ for it to be 
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recognized which institutions contributed 
what to their development. For varietal 
change, sensitivity analysis based on rules 
of apportionment has been used in both 
economic rate of return (Pardey et al., 
2006) and multi-dimensional impact assess-
ments (Fan et al., 2007).

For non-varietal technology-oriented 
research, a full description of who did what 
and when should be sufficient to let 
readers decide on the merits of the 
argument for attribution. The standard 
practice for dealing with questions of attri-
bution is adequate as it considers project 
benefits to be a joint output of the institu-
tions involved, thus charging the project-
related costs of each and every institution 
to the project. EpIAs should contain enough 
information on attribution to make a per-
suasive case for an institution having 
exceeded a minimum threshold level of in-
volvement in developing the technology.

A more challenging issue is how far back in 
time to attribute a selected technology or 
policy to past research; i.e., when should 
cost–benefit analyses start? For example, 
research on successful varieties usually 
‘starts’ when the crosses are made. For the 
adaptation and testing of material from a 
national perspective, the research will have 
started when the material was first 
imported into a country or when the 
program first started importing similar 
characteristic material. Some epIAs of plant 
breeding programs – similar to the work of 
Pardey et al. (2006) – have imputed a part 
of the benefits to previous research that 
was instrumental in developing the 
present-day material (Byerlee and Traxler, 
1995). These epIAs do not move the date 
the research started, which would have 
large consequences for most epIAs, but 
rather reduce the allocation of benefits by 
clear rules of apportionment. In the cost–
benefit meta-analysis of epIAs in the CGIAR 
(Raitzer and Kelley, 2008), studies that ap-
portioned benefits in this manner were 
viewed more positively on attribution than 
those that did not. The informational re-
quirements for apportionment are large 
and the assumptions underlying the rules 
are subtle. The establishment of certain 
rules may be possible using pedigree infor-
mation on varietal change, but the structur-
ing of comparable credible scenarios for 

resource management technologies and for 
selected policies could quickly become very 
arbitrary. Success in agricultural research is 
difficult enough without having to quantify 
institutional ownership.

Good practice 3.19. Benefits are considered 
to be a joint output of all relevant partici-
pating institutions, and the project-related 
costs of each participating research and ex-
tension institution should be charged to the 
selected technology or policy. The attribu-
tion of benefits to each institution is not 
essential in good-practice epIA, but is often 
sought by investors.

Addressing other benefit-related concerns
Specifying the appropriate counterfactual 
scenario does not exhaust the thorny issues 
related to estimating benefits. To conclude 
this discussion on benefit estimation, this 
subsection examines the four issues of the 
duration of benefits, economic pricing, en-
vironmental benefits (see Box 3.3), and the 
use of national survey data on household 
income or consumption expenditure for cal-
culating benefits.

EpIAs of technology-oriented research will 
start with the initiation of the research and 
usually end when adoption of the technol-
ogy has reached, or is projected to have 
reached, its maximum. Disadoption in the 
late phase of diffusion (if it comes after 
many years) is rarely modeled (Boys et al., 
2007). Because of discounting, results are 
usually not sensitive to the outcomes in 
later years in the life of selected technolo-
gies, but there are exceptions. Doubling the 
length of the period of appraisal for an 
agroforestry technology in southern Africa 
was accompanied by a five-fold increase in 
the economic rate of return on investment 
(Ajayi et al., 2006).

In good-practice Stage I epIA, the analysis 
should be conducted from the perspective 
of users and the costs they face when 
taking the decision whether or not to 
adopt. If the profitability of the selected 
technology is influenced directly by distor-
tions at the level of the agricultural sector, 
then the existing financial scenario should 
be complemented by a scenario that uses 
economic valuation, usually based on inter-
national prices. Economists also typically 
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Box 3.3	 Documenting the impact of NRM research in the CGIAR

The IARCs that make up the CGIAR have conducted research on NRM and associated policies since the 
1970s. A dearth of documented credible evidence that this research has contributed to mission-level 
impacts on poverty, food security, and the environment on a wide scale was underscored in a World 
Bank (2003) review of the CGIAR. The CGIAR’s Science Council responded to this challenge by commis-
sioning two key initiatives through its SPIA: one focused on the impact assessment of NRM research 
(SPIA, 2006b; Waibel and Zilberman, 2007) and the other on the impact assessment of policy research 
(SPIA 2006a; Raitzer and Ryan, 2008). The latter is described in Box 3.2.

The initiative selected seven center case studies of NRM research impacts (see note below). While the 
NRM research epIAs were diverse in the research products they generated and methodologies applied, 
a common element amongst them all was the primary output of the research: the enhanced produc-
tivity and sustainability of renewable and non-renewable resources and the mitigation of negative en-
vironmental side-effects. Because of the different methodological and data constraints faced, the 
studies varied in being able to clearly and credibly define, and then quantitatively assess, impacts. For 
example, in the two macro NRM policy-oriented cases from CIFOR and the International Water Man-
agement Institute (IWMI), it was possible only to identify the impact pathways and establish influence. 
The cases could identify and speculate about, but not quantify, impacts. The five farm-level NRM tech-
nology epIAs from CIMMYT, the International Center for Tropical Agriculture (CIAT), the World Agro-
forestry Centre (ICRAF), the International Center for Research in the Dry Areas (ICARDA), and World-
Fish were more amenable to assessment. They utilized well-developed adoption models and economic 
surplus techniques to quantify benefits, costs, and economic rate of return parameters. However, 
positive spill-over environmental and other non-market benefits had not, for the most part, been esti-
mated.

These studies raised some key issues highlighting major challenges for the CGIAR in documenting NRM 
research impacts, although not all of these are unique to NRM. Some of the key ones relate to the 
need for advances or improvements in the conceptual analysis of technological impact pathways, ap-
propriate indicators of environmental impacts from research that can be effectively monitored over 
space and time, survey design and data collection, attribution, and communication.

Notwithstanding the complexity of NRM, the case can still be made for a more systematic treatment of 
measuring impacts – or their proxy indicators – in quantitative if not in value terms, as occurred in the 
CIFOR case study (Spillsbury, 2007). The key is defining, prior to project implementation, the critical 
impact indicators that show changes in key variables related to (1) resource productivity, such as soil 
fertility and water availability, as well as inherent environmental knowledge, and (2) social value indi-
cators, such as less pesticide use, that the research is targeting and hoping to influence.

The SPIA initiative concluded that there is an urgent need for further conceptual and empirical 
analyses, including paying more serious attention to measuring the benefits and value of information 
generated through NRM research, and in particular its specific contribution to achieving the CGIAR’s 
goals. This becomes even more essential when ‘integrated NRM’ research is being evaluated. This type 
of research is conceptually more inclusive, comprehensive, and process-oriented than conventional and 
more focused component NRM research; but the concept is new enough that lag times have not 
passed for impacts to become measurable. Even greater challenges are expected in documenting 
impacts in integrated NRM.

Note: This study defined NRM as research on land, water, and biodiversity resources management, 
focused on generating knowledge that results in technology options to sustainably enhance the pro-
ductivity and stability of ecosystem resources.
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correct for overvalued exchange rates and 
other fiscal and monetary policy aspects 
that can lead to distorted economies 
(Ahmed et al., 1995). Correcting for distor-
tionary macroeconomic policy is a good 
practice, but it requires a higher level of ex-
pertise in economics and poses challenging 
problems in multi-country and program-
matic epIAs.

Adjusting for overvalued currencies and 
policy distortions may not be necessary if 
the country implemented structural reforms 
in the 1980s and 1990s that led to sizeable 
reductions in parallel market premiums for 
foreign currency. Also, the average net 
taxation of agriculture fell sharply between 
1980 and 1984, and again between 2000 
and 2004 (World Bank, 2007). Nonetheless, 
the taxation of agriculture is still high in 
many agriculture-based countries, meaning 
that impact practitioners have to ensure 
that policy distortions do not lead to dis-
torted results in their epIAs.

A variation on the theme of correcting for 
policy distortion centers on the need to 
consider environmental effects that are not 
market-related or priced. When assessing 
the impact of agricultural research, good 
practice suggests that the additional envi-
ronmental benefits must be taken into 
account because these benefits may not be 
market-valued. This may be especially 
relevant for NRM research. 

An assessment of the non-market or non-
monetary benefits and costs of agricultural 
research requires the application of a wide 
array of valuation techniques, including 
contingent valuation, hedonic pricing, and 
travel cost methods (Waibel and Zilberman, 
2007). Few of these were applied in the 
seven case studies of NRM impact assess-
ment because of the cost- and method-
related constraints noted in Box 3.3. While 
the effectiveness of these techniques is 
sometimes debatable and they may be ex-
pensive, they should be used judiciously for 
evaluating research projects that have envi-
ronmental impacts. 

One of the major conclusions of the SPIA’s 
NRM research impact study was that the 
development of effective indicators of 
benefits – preferably those amenable to 
economic valuation – is a priority in devel-

oping a more comprehensive assessment 
framework of the value of NRM research. If 
estimating the economic value of these en-
vironmental benefits is not possible, then a 
rigorous description (quantification) of the 
physical environmental changes is basic and 
essential11. These remarks on the desirabil-
ity of environmental benefit valuation 
apply with equal strength to assessing the 
impact of crop genetic improvement, which 
also has the potential to generate sizable 
environmental effects.

Supporting data from national rural house-
hold surveys are often an underutilized 
resource in epIA. Although teasing out 
effects is never an easy exercise, national or 
regional data on household income can be 
extremely valuable in analyzing conse-
quences along the impact pathway. 
National survey data can also be exploited 
for estimating benefits, particularly in 
policy-related epIAs (see Box 3.4).

Good practice 3.20. When net benefits of 
the selected technology are conditioned 
by distortionary sectoral policies, impact 
practitioners should also assess and 
report on a scenario in terms of economic 
prices.

Good practice 3.21. Documenting sizable 
non-monetary benefits is a priority for all 
thematic epIAs, and not just for those 
focused on NRM research. At a minimum, 
such effects should be described in 
physical terms if they cannot be valued.

Good practice 3.22. Data from national 
surveys of rural households often repre-
sent an underutilized resource that could 
contribute to more informative epIAs. 
Practitioners should become more familiar 
with such datasets in regions where their 
research institutes operate and should 
exploit the increasing availability of panel 
household data.

11 NRM technologies that increase productivity and reduce 
negative environmental effects may also have secondary 
effects through macroeconomic multipliers, and may 
impact on employment levels as well as health. Few NRM 
research impact assessment studies have adequately 
addressed these aspects. A notable exception is Dey et 
al. (2007), in which indicators of nutritional and health 
benefits beyond the direct impacts were developed and 
effects estimated.
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Estimating costs
Assembling cost data on all the institutions 
that have contributed to a research inter-
vention can be tedious, although it is not a 
particularly difficult exercise. But deciding 
when to stop including institutions can be a 
very subjective decision. Conservatism 
argues for an inclusive approach in deciding 
which research-, development-, and exten-
sion-mandated institutions to include on 
the cost side of the ledger.

Research costs should also reflect the ad-
ministrative costs of the center in which 
they are located. One common procedure 
for charging these costs is to assume that 
they are proportional to the scientist years 
involved in researching and developing the 
selected technology or policy relative to the 
total number of scientists in the center.

Technology transfer costs can exceed 
research costs by several orders of magni-

tude. The results of smaller success stories 
can be sensitive to assumptions on how 
these costs are calculated. Again, a common 
practice in assigning these costs to a selected 
technology is to divide the time spent by ex-
tensionists on transferring the technology by 
their total working time in the specified gov-
ernment program or NGO and then assign-
ing these people’s costs proportionately.

The estimated costs of transferring technol-
ogies will lack the precision of estimated 
research costs. If the technology depends 
heavily on the public sector or NGOs for its 
transfer, assumptions about costing the 
transfer could be a candidate for sensitivity 
analysis whilst presenting the results. The 
assumption that extension is a sunk cost, 
and that its opportunity cost approaches 
zero, is not consistent with the spirit of 
erring on the side of conservatism as recom-
mended in the third section of Chapter 2 
(Methodological issues).

Box 3.4.	 Exploiting national survey data to estimate benefits

Intuitive knowledge strongly suggests that more education equals better income over a 
lifetime. However, proving this is not often easy. An epIA from Bangladesh, reported in 
Ryan and Meng (2004), is an excellent example of how a project’s benefits can be esti-
mated using national survey data and conventional methods. The epIA of the long-term 
effects of a Food for Education (FFE) program in Bangladesh, which IFPRI helped concep-
tualize and evaluate as a catalyst for its scaling up, focused on the effect of education on 
potential earnings. Using data from a survey of household income and expenditure in 
Bangladesh carried out in 2000 by the Bangladesh Bureau of Statistics, external impact 
assessors derived an equation relating an individual’s hourly earnings to their attendance 
at school and the duration of their schooling. The assessors estimated potential earnings 
for males and females and for rural and urban employment separately.

The FFE program rewarded poorer families – female headed household, landless or 
nearly landless people, and day labor-based low-income workers –  with food for the 
regular attendance of their children at school. Economic analyses by the assessors 
showed that boys taking part in the program could expect to increase their lifetime 
earnings by 11–18% and girls by 33–35% because of the estimated effect of the program 
on the probability of them attending school and the duration of their schooling. The 
schooling outcome estimates were based on propensity score matching and difference-
in–difference methods from special purpose household sample surveys in FFE and non-
FFE districts. In each case, the higher earnings figures were based on the students obtain-
ing urban rather than rural employment. These increases would mean an economic 
return to investment in the FFE program of between 18 and 26%. IFPRI’s involvement in 
the program also resulted in excellent economic returns to investment that were conser-
vatively estimated at 64–96%.

Source: Ryan and Meng (2004)
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Good practice 3.23. Practitioners should 
err on the side of inclusiveness by includ-
ing as many costs as possible in costing in-
stitutional contributions to research and 
extension that are related to the research 
intervention which is being assessed.

Good practice 3.24. If public-sector exten-
sion and/or NGOs play a large role in the 
transfer of the technology, then assump-
tions on calculating the extension costs 
are candidates for sensitivity analysis when 
presenting the results of smaller success 
stories.

Key reference: Manalo A.J. and Ramon G.P. 
2007. The cost of product development of 
Bt corn event MON810 in the Philippines. 
• An interesting application of the careful 
costing of R&D that set the stage for a 
future epIA.

Presenting results

If an economic rate of return assessment 
contains sufficient information for another 
practitioner to replicate the net benefit 
stream of the selected technology, then the 
results will have been technically well pre-
sented. (Such results could be faulty but at 
least they will be technically informative 
because readers can document the 
outcomes of the main assumptions used in 
the analysis.) Results are usually presented 
in a spreadsheet with information on:

The dates of the start of the research 
and the end of the period of analysis
The size of the recommendation 
domain
Annual estimates of adoption
Any parameter values conditioning 
those estimates
The estimated net benefit per unit of 
adoption (this may vary over time)
The cost components of research and 
extension over time
The stream of net benefits that is the 
result of subtracting total costs from 
total benefits.

Additional information should be provided 
on how past costs and benefits have been 
deflated and on assumptions about future 
inflation and expectations, if any, on pro-
jected prices vis-à-vis projected costs.

n

n

n

n

n

n

n

Estimates of financial profitability are calcu-
lated from the benefit, cost, and net 
benefit streams. Of the conventional pa-
rameters of financial analysis, net present 
values are preferred in comparative applica-
tions of cost benefit analysis (Boardman et 
al., 2001). Donors’ interest in the size of 
benefits also argues for presenting informa-
tion on net present value (Raitzer and 
Winkel, 2005). The only problem with esti-
mates of net present value is that they are 
hard to understand. Both internal rates of 
return and benefit–cost ratios are easier to 
communicate. Estimates of internal rates of 
return have their problems, but they convey 
useful information on the relative profit-
ability of projects independent of size. 
Benefit–cost ratios should be used sparingly 
because they are easy to manipulate by in-
cluding or excluding cost and benefit com-
ponents (Boardman et al., 2001).

For calculating net present value, real social 
discount rates have declined over time in 
both developed and developing countries 
for evaluating public-sector projects. In-
creasingly, a real discount rate in the neigh-
borhood of 5% is used to evaluate the 
results of agricultural research in develop-
ing country agriculture. A lower real rate of 
social discount reinforces the profitability 
of strategic research in generating interna-
tional public goods with longer benefit 
horizons. Compared to applied and 
adaptive research, strategic research is char-
acterized by benefits that are realized later 
and that are also expected to be larger. 

Using higher discount rates typical of those 
recommended in Gittinger (1982) 25 years 
ago penalizes strategic research because it 
discounts later benefits more heavily. The 
use of lower real discount rates is good 
news for agricultural research that gener-
ates national and international public 
goods, particularly NRM research programs 
that are expected to result in longer-term 
environmental effects.

A sensitivity analysis based on changes in 
the major assumptions that underpin an 
impact study will complete the information 
on the spreadsheet of a good-practice 
economic rate of return assessment. Sensi-
tivity analysis usually involves changes in 
one or more variables that are character-
ized by uncertainty. If the argument for the 
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counterfactual scenario is not as strong as 
desired, then sensitivity analysis can take 
the form of a sooner-rather-than-later 
scenario where the main benefit of the 
research was to accelerate the adoption of 
a technology or policy that would have 
been adopted later anyway (Fuglie et al., 
1999; Ryan, 2002).

The priorities for presenting other results 
have been discussed earlier in this 
document. Farmers’ perceptions of the 
strengths and weaknesses of a technology 
should be summarized from the perspec-
tive of lessons for technology design. Any 
documented negative effects of a technol-
ogy should be highlighted and the 
question: are there losers as well as 
winners? should be asked. Likewise, the 
strengths and weaknesses of the epIA 
should be discussed. 

The match between expectations and em-
pirical evidence is another fertile ground 
for discussion, including surprises and ser-
endipity. Locating an epIA in the context of 
other epIAs in the same technological 
genre is another area for discussion with 
potential implications for future priorities 
and the allocation of research resources 
(Ortiz et al., 1996). Any priorities for the 
further assessment of consequences down 
the impact pathway should be presented 
and discussed to inform the desirability and 
technical feasibility of carrying out future 
research. If the selected technology is in the 
early adoption phase, then the prospects 
for scaling out to other recommendation 
domains should be speculated upon. 
Threats to external validity should also be 
evaluated and ‘removable’ constraints com-
municated to agencies that have the power 
to increase adoption.

Good practice 3.25. A well-presented epIA 
will be characterized by other practitio-
ners being able to replicate the net 
benefit stream from the information con-
tained in the impact study.

Good practice 3.26. Although spreadsheet-
related information is essential to the pre-
sentation of results, the value of good-
practice epIA stems from the textured 
interpretation of these and earlier results 
of the empirical research in the context of 
the related literature.

Assessing poverty impacts

Poverty has many dimensions and, in the 
jargon of evaluation (Shadish et al., 2002; 
Bamberger et al., 2006), its measurement is 
susceptible to threats to construct validity 
(i.e., measurements can lack credibility) 
because there are no natural units of mea-
surement. Indeed, the effects of agricul-
tural research on reducing poverty can be 
multi-faceted, with interventions derived 
from such research being more effective at 
addressing some aspects of poverty than 
others. Improving the performance of agri-
cultural research in poverty alleviation is 
the subject of increasing interest, as evi-
denced by conceptual and empirical 
reviews (Kerr and Koavalli, 1999; Hazell 
and Haddad, 2001; Meizen-Dick et al., 
2004), poverty-related priority-setting exer-
cises (Kelley et al., 1995; Byerlee, 2000; 
Alwang and Siegel, 2003), and methods-
oriented discussions on how to improve the 
documentation of poverty-reducing effects 
on  impact assessments (Walker, 2000; 
Pearce, 2002).

Because agricultural research is primarily an 
instrument for increasing productivity and 
thereby contributing to economic growth, 
its impact on poverty is usually perceived to 
be indirect. But sufficient evidence (cited in 
Annex B) has now accumulated to shed 
light on the capacity of and conditions for 
agricultural research to be an engine for 
reducing poverty. The results from the lit-
erature lead to the following expectations 
for practitioners:

The adoption of a technology that 
results in the growth of agricultural pro-
ductivity in developing countries is very 
likely to be accompanied by a reduction 
in absolute poverty 
The adopted technology may increase, 
decrease, or have no effect on inequality
The prospects are brighter for agricultur-
al research to contribute to poverty alle-
viation in the agricultural-based coun-
tries than in transforming and urbanized 
countries (World Bank, 2007).

For impact practitioners, the good news 
about the ample scope of agricultural 
research to contribute to reducing poverty 
is tempered by the growing realization of 
the difficulty of estimating the size of that 
contribution, especially when the focus is 

n

n

n
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on a single technology or even a cluster of 
innovations (as is usually the case in the dis-
aggregated impact studies that are the 
focus of this guidance document). The rest 
of this section discusses some of these chal-
lenges and presents strategies for assessing 
impact on absolute poverty (as measured by 
income, consumption, and inequality indi-
cators), on food security, and on other indi-
cators of poverty.

Challenges and prospects for documenting 
poverty impacts
A new agricultural technology or policy can 
affect poverty at the household level 
through changes in household income, the 
quantity and quality of the food consumed, 
and the relative and absolute prices of com-
modities produced versus those consumed. 
The nature and magnitude of the impact on 
poverty of agricultural research at the 
household level thus depends on the char-
acteristics of both the technology and the 
adopters. Predictions about the potential 
for agricultural research to contribute to al-
leviating poverty at an aggregate level 
(defined by geographic boundaries) 
depends not only on the characteristics of 
the technology and its adopters, but also on 
the technology’s recommendation domain, 
the actual level of adoption, and the charac-
teristics of non-adopters. Small adopting 
areas, diverse sources of agricultural and 
non-agricultural household income, and 
small farm size all conspire to defy the easy 
measurement of the impact on poverty of a 
technology in absolute terms (Hallman et 
al., 2007; Place et al., 2007).

When carrying out disaggregated impact 
assessments to quantify the absolute impact 
on household income and consumption ex-
penditure, the practitioner faces two main 
problems: (1) interpreting the often seem-
ingly modest impacts on absolute poverty, 
and (2) finding suitable national-level data 
on consumption expenditure and/or income 
poverty to use as a basis for evaluation. A 
result that says the adoption of a technol-
ogy is accompanied by a 1% fall in the head 
count poverty index or a .01 decline in the 
poverty gap or squared poverty gap does 
not sound like a sizable impact. Such 
‘modest’ impact usually elicits the often-
made observation that agricultural research 
is one of many instruments needed to 
combat poverty. But a change of such a 

magnitude is actually very large because 
absolute poverty indices are not easily 
moved by the adoption of specific technol-
ogy and policy changes in any sector. The 
expectation that specific technological 
change is going to bootstrap or help a 
marked proportion of beneficiaries across a 
poverty line is unrealistic unless the bulk of 
beneficiaries were located just below the 
poverty line prior to the technology being 
introduced.

The greater availability of rural household 
income and consumption expenditure 
datasets paves the way for more applica-
tions that quantify the impact of specific 
technology or policy change on absolute 
poverty. Thus far (with one exception), ap-
plications in this vein have been restricted 
to priority-setting exercises that have 
drawn on national household survey data 
to describe the impact of technological 
change on income poverty (Alwang and 
Siegal, 2003; Walker et al., 2006). The ex-
ception is Moyo et al. (2007), who probed 
the absolute poverty prospects for a well-
defined technology in an ex ante assess-
ment based on household income informa-
tion. In the future, epIA-related assessments 
patterned after Moyo et al. (2007) will be 
desirable for the way they ground esti-
mates of absolute poverty impact in a 
national or regional context. Prospects for 
such evaluations are bright, if the commod-
ity is a staple food crop and if the impact 
practitioner focuses on an indicator such as 
the squared poverty gap that is sensitive to 
improvements in income for households 
living below the poverty line12.

It is also desirable to use consumption ex-
penditure datasets to investigate more 
thoroughly the absolute poverty conse-
quences to net sellers and net buyers of 
food from specific technological and policy 
changes. Greater familiarity with and access 
to household income and consumption ex-
penditure datasets by practitioners is a first 
step in making such applications a reality.

12 The conventional use of absolute poverty indices 
implies that the impact practitioner does not have to 
deal explicitly with the difficult question of weights for 
distributional cost–benefit analysis (Harberger, 1978). 
The implied weights of these indices are still somewhat 
arbitrary, but their usage is commonly accepted in applied 
welfare economics.
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Strategies for increasing the poverty 
content of epIAs
There is a growing demand from investors 
for more information on the number of 
poor people who benefit from technologi-
cal and policy change. In this subsection we 
discuss how this demand can be satisfied 
with micro or disaggregated economic and 
multi-dimensional assessments of impact.

Focus on documented large-scale success 
stories. Disaggregated multi-dimensional 
impact assessments are better positioned to 
provide relative information on the impact 
of certain benefits on poverty in a specific 
context. In agriculture-based economies, 
the number of poor households benefiting 
directly as technology adopters, and indi-
rectly through reduced prices for net food 
buyers and increased employment for agri-
cultural laborers, should be strongly associ-
ated with the net present values estimated 
in economic rate of return assessments. The 
above-mentioned priority-setting exercises, 
which are based on representative national 
household data, show that the poverty re-
duction potential of a commodity is highly 
correlated with its value of production. In 
other words, the value of production is a 
good predictor of the poverty reduction po-
tential across crop and livestock species. 
Drawing on this stylized finding, more 
widely adopted research interventions that 
spread benefits across many people should 
therefore be characterized by substantially 
better prospects to alleviate absolute 
poverty than more localized interventions 
that concentrate benefits in the hands of 
only a few people. The former is conducive 
to large net present values and potential 
for poverty alleviation; the latter results in 
small net present values and has limited 
scope for poverty reduction.

Conducting multi-dimensional impact as-
sessments on ‘small’ technologies that are 
not fully adopted by users or that do not 
contribute significantly to household 
incomes can be a risky business (Place et al., 
2007). Thus the strategy should be to 
identify multi-dimensional impacts (espe-
cially poverty-related ones) from large-scale 
technological or policy successes where 
impact practitioners are fairly confident 
about the positive net economic benefits to 
adopters (and consumers), but uncertain 
about the economic and social impacts on 

non-adopters and about environmental 
impacts.

Improving the power of disaggregate 
economic rate of return assessments to 
inform about poverty. Making economic 
rate of return assessments more informa-
tive about impacts on poverty in order to 
begin to approach multi-dimensional 
impact assessments could probably be 
achieved at a relatively small cost in terms 
of increased fieldwork. The economic 
analysis of farm-level productivity change 
shows that rural poverty-related benefits 
are composed of three main sources: (1) 
direct benefits to technology adopters, (2) 
reduced prices to net buyers of food, and 
(3) increased employment and wages for 
agricultural workers (Datt and Ravallion, 
1998). Although economic rate of return 
assessments are better positioned to 
comment on direct benefits to adopters, 
indirect benefits to consumers, and the dis-
tribution of benefits between producers 
and consumers, other sources of benefits 
should not be regarded as off limits in such 
studies. This subsection describes four pri-
orities for making economic rate of return 
assessments more investor-friendly for 
showing impacts on poverty.

Firstly, more in-depth understanding of 
adoption can provide valuable information 
towards making impact analyses multi- 
dimensional. The minimum requirement for 
economic rate of return analysis is to 
estimate the level and rate of adoption/dis-
adoption over time. Collecting information 
on other adoption-related parameters, such 
as characteristics of the recommendation 
domain and of adopters and non-adopters, 
can help enrich the impact analysis and the 
presentation of economic impact results by 
stratified groups of adopters (e.g., by level 
of income, sources of income, geographic 
location, and other factors.).

Secondly, information on the importance of 
estimated net benefits in the total house-
hold incomes of adopters can be a valuable 
supplement to conventional economic esti-
mates of cost–benefit parameters in 
economic rate of return assessments. As evi-
denced by Davis et al. (2007), drawing on 
FAO’s rural-income generating activity 
database, household income data that 
formed the basis for Chapter 3 of the 2008 
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World Development Report (World Bank, 
2007) appear to be more available in devel-
oping countries than was conventionally 
thought. If they exist and are reliable, 
national survey data can be tapped to 
develop proxy models of household income 
that form the basis for income estimation in 
5–10 page reduced modules that, in turn, 
can be appended to adoption surveys (Tsch-
irley et al., 2000; Walker et al., 2004). Esti-
mates of the relative importance of differ-
ent sources of earnings in total household 
income can also provide guidance on pros-
pects for documenting wider impacts on 
different groups in society.

Given the tendency of households to under-
report income in surveys, calculations on 
relative importance are likely to only be 
upper-bound estimates. But such estimates 
can still be informative in an order of mag-
nitude sense and are better than no 
estimate or no discussion of the contribu-
tion that a technology or policy has made 
to household income.

Thirdly, conversations with users on how 
the adoption of a technology has affected 
their lives can be a persuasive source of in-
formation on expected poverty impacts. An 
example related to poverty and gender is 
given in Box 3.5. Such human interest 
stories also help to strengthen the links 
between epIA and public awareness as dis-
cussed in the sixth section of Chapter 4 (The 
communication and dissemination of EpIA 
results).

Fourthly, analytically reasoned expectations 
about the impact of a technology or policy 
on the various dimensions of poverty can 
also be a welcome extension of economic 
rate of return assessments. Expectations on 
the performance of the technology or 
policy can be assessed against a checklist of 
poverty indicators taken from the sustain-
able livelihoods framework discussed in the 
subsection in Chapter 2 on ‘Livelihood ap-
proaches in multi-dimensional impact as-
sessments’ (see page 20) (Adato and 
Meinzen-Dick, 2007), or from an empirically 
derived compilation (Lipton and Longhurst, 
1989). For example, some relevant aspects 
of production-related poverty include 
country poverty, spatial commodity poverty, 
poverty of the recommendation domain, 
poverty and adoption, poverty and gender, 

and growing season poverty (Walker, 2000). 
Many developing countries now have geo-
graphically detailed poverty maps that 
build on World Bank-assisted Living Stan-
dards Measurement Surveys (LSMS) and 
draw on census data for extrapolation. 
Research institutes such as the International 
Livestock Research Institute (ILRI) have also 
invested significantly in poverty mapping to 
bring prospective technological change into 
focus with regard to one of the major 
MDGs. Most future epIAs should be poised 
to describe the geographic incidence of 
absolute poverty in the recommendation 
domains of the selected technology vis-à-vis 
other regions in the same country.

Other dimensions include commodity-con-
sumption poverty, labor poverty (as reflect-
ed in employment and wages for agricul-
tural workers), and stochastic (transient) 
poverty that embraces risk benefits and vul-
nerability. Decision-makers attached to 
projects should discuss the impact of the 
technology or policy being promoted by 
that project on the various aspects of 
poverty. It is important to identify which 
aspects are being made worse and which 
are experiencing only negligible impact. 
This information will provide a more 
nuanced and balanced story about a proj-
ect’s impact on poverty (Walker, 2000).

Again, it is important to recognize that 
comparative statements about the average 
levels of poverty intensity relating to a 
specific aspect of poverty may say little 
about the total impact on poverty. For 
example, the number of poor people is 
often greater in regions with better agricul-
tural production than in more marginal 
regions, even though the latter are charac-
terized by significantly higher average rates 
of poverty (World Bank, 2007). Multi- 
dimensional impact assessments may find 
that poorer households are more likely to 
adopt some technologies, such as tree 
fallows, than more cash-intensive technolo-
gies, such as fertilizer and maize hybrids, 
compared to richer households (Place et al., 
2007). This tendency does not necessarily 
mean that a technology that requires few 
purchased inputs will have more of an 
impact on poverty than a more cash-inten-
sive technology. The greater the diffusion 
of a less location-specific technology and 
the more favorable indirect effects there 
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Box 3.5.	 The social impacts of expanding the soybean area and varietal change in Southern 
Nigeria

“Soybean is my husband because it gives me money to take care of my problems and to pay for my 
children’s school fees and hospital bills,” a female farmer in Benue State said during a focus group 
interview after farmers were asked what income benefits they had gained from growing soybeans. 
She continued, “I plant soybeans to have money. Sometimes I can harvest up to 10 bags or more. 
Then I sell some and keep some for my daughter who is in college at Yandev. When she comes home 
we sell some and she uses the money to buy books and pay her school fees. She will get a good 
husband in town because men nowadays don’t want to marry illiterate women… I have also bought 
many other things that most people would like to have… You see why I say soybean is my husband. 
I can’t abandon it for anything else. How can you leave your husband?”

This is one of several comments gathered by a study on the level of adoption and impact of soybean 
on farm households in Nigeria’s southern Guinea savanna. One of the most interesting facets of the 
results distinguished four common alternative patterns of gender responsibility: 

Soybean considered as a man’s cash crop with women confined to the production of food crops. 
In some cases, however, soybean was also considered as a woman’s crop in households where 
men were engaged in producing other cash crops such as tobacco, oranges, and rice, or had 
other off-farm activities
Soybean cultivated by both men and women, but on separate farms
Soybean production as a family enterprise with men and women performing different but com-
plementary tasks on the same plot
Women managing soybean farms without men’s assistance (in a few cases), as independent deci-
sion-makers and effective farm managers.

The female farmer from Benue quoted above appears to have been in this last group. The 
comments of three other farmers follow.

“I have achieved a lot with soybean. Any Tiv man would like to build a zinc-[roofed] house in his 
compound. Three years ago, my house was burnt down by fire during the harmattan season. I lost 
everything I had… I cultivate more than 100 lines of soybean in three different places. I got enough 
money from just one harvest of soybean! I put a zinc roof on my house. I also bought a big radio 
cassette, mattresses, and many other things. Now I can keep my valuables in my zinc house and no 
fire will destroy them.” (Male farmer)

“…In our Tiv culture you need to marry more than one wife to look after your farm work. I married 
my second wife with the money I got from my soybean farm. Now my wives complain that the farm 
work is too much for them. Now I need more hands for my farm work. This year, I will sell all my 
soybean to pay bridewealth for a new wife. It is only soybean that can give you enough money to 
satisfy your needs…” (Male farmer)

“I can harvest between two to three bags, sometimes four or five. I normally sell part of my 
soybeans before Christmas and keep some to sell later when I need money or when there is hunger 
in around June. Last year I sold two bags of soybean. I bought one nice ‘wrapper’ [cloak] for my 
mother, one for myself, and clothes for my children. I have also bought one goat, and I now have up 
to 8–10 goats. (Female farmer in Mbalav-Aliade village)

Source: Sanginga et al. (1999)
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are (e.g., lower prices to net food buyers 
and higher waged employment prospects 
for agricultural laborers), then the higher is 
the potential to compensate for the sub-
stantially lower poverty impact on 
adopters.

The variation on this relative versus absolute 
theme also applies to consumption. The size 
of poverty impacts depends as much if not 
more on the importance of commodities 
benefiting from technology in household 
budgets than on the relative percentage of 
benefits captured by the poor (Walker, 2000 
as constructed from Pinstrup-Anderson, 
1977). Although average poverty rates only 
tell part of the story, impact practitioners 
are still encouraged to generate reasoned 
hypotheses about the impact of a technol-
ogy or policy on poverty through economic 
rate of return studies.

Documenting food security and other 
poverty indicators. Food security is an MDG 
and is one that agricultural research con-
tributes to through effects on incomes, 
prices, and consumption effects. The impact 
of agricultural research on food security is 
not measured explicitly in most epIAs, but is 
implicit in documented effects on house-
hold or aggregate-level production, con-
sumption and the cost of food. Since 
‘security’ is a state of well-being experi-
enced by individual subjects, defining an 
absolute and objective indicator of ‘food 
security’ can be a challenging task. On the 
other hand, how a technology affects 
farmers’ perceptions of household food 
security can be readily elicited from a 
survey or focus group discussions. Thus, 
food security is often mentioned in partici-
patory subjective assessments as a major 
component of poverty (Adato and 
Meinzen-Dick, 2007). The seasonal duration 
of access to food has effectively figured as 
an indicator of poverty in both technology 
and policy-related epIAs (Barahona and 
Levy, 2007; Minten and Barrett, 2008). (The 
former features an innovative combination 
of participatory research with statistical 
sampling techniques to generate national 
statistics.) Food security warrants greater 
attention in both economic rate of return 
and multi-dimensional impact epIAs.

There are several alternatives to money 
metric measures to measure impacts on 

poverty (Place et al., 2007). Wealth rankings 
in particular, and subjective poverty assess-
ments in general, are two of the most 
common in the literature on participatory 
R&D (Chambers, 1994). Over time, partici-
patory approaches have become more so-
phisticated in combining qualitative and 
quantitative data and at least one quite 
rigorous example of quantifying qualita-
tive information is available (Hargreaves et 
al., 2007). Contrary to Chamber’s warning 
that participatory approaches should not 
be made standard and routine so that their 
local character is preserved, researchers 
have tried to increase the comparability of 
results across space and over time and to 
use statistical principles for applying these 
methods to improve their capacity for gen-
eralizing (Barahona and Levy, 2007;  
Hargreaves et al., 2007).

The standardization of measures of poverty 
to improve both internal and external 
validity is a desirable objective (Kanbur and 
Shaffer, 2007). However, responding to a 
‘how much’ question in terms of poverty 
alleviation (comparable to Moyo et al., 
2007) still seems only a remote possibility 
using participatory methods whose 
strengths are geared towards responding to 
indicating the incidence of non-poor house-
holds adopting, poor households adopting, 
non-poor households not adopting, and 
poor households not adopting in a local-
ized context. In a targeted policy sense – 
which however is not strictly applicable to 
technological change because the rural and 
urban poor can benefit from lower food 
prices without being adopters – non-poor 
households adopting represents an inclu-
sion error and poor households not 
adopting is equivalent to an exclusion error. 
Because technological change has to be ac-
cessible to all households in an open 
economy and because of the potential for 
indirect poverty benefits from adopting 
non-poor households (e.g., having larger 
marketable surpluses and influences on 
prices for the urban poor), inferences about 
poverty from the relative size of the inclu-
sion error in a localized setting are not 
actually that meaningful.

Many dimensions of poverty are far 
removed from the influence of agricultural 
research. Ideally, impact assessments would 
want to identify dimensions that are  
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independent of production and consump-
tion poverty to determine how agricultural 
research impacts on these dimensions. For 
example, the analysis of national survey 
data in Papua New Guinea showed that the 
incidence, depth, and severity of poverty 
was lower in female-headed than in male-
headed households (Kanbur and Shaffer, 
2007). However, village participatory 
poverty assessments suggested that women 
as a group were worse off than men as a 
group. The two dimensions of poverty of 
their excessive workloads and restricted 
decision-making authority often dispropor-
tionately affect women. The identification 
of these attributes is valuable, and agricul-
tural research can address both of these 
aspects of poverty in the form of commod-
ity research on labor-saving rustic process-
ing techniques and improved varieties for 
the management of women’s crops. But 
only a very small part of agricultural 
research is positioned to generate favorable 
consequences on these two aspects. As dis-
cussed above, agricultural research is 
expected to impact favorably on income 
and consumption poverty, but the potential 
for positive consequences on other aspects 
that are not associated with income and 
consumption poverty need to be evaluated 
on a case-by-case basis.

Documenting deeper and long-term 
poverty-related consequences. Multi-di-
mensional impact assessments with a focus 
on poverty usually respond to the two 
broad issues of: 

To what extent have benefits accrued to 
the poor?
Can deeper, long-term poverty-related 
consequences be persuasively docu-
mented?

Judging from the results of the five micro-
oriented assessments in Adato and 
Meinzen-Dick (2007), the first question is 
more readily and rigorously answerable 
than the second at the micro-level. Estimat-
ing the determinants of technology 
adoption is one of the common points of 
departure for drawing inferences about the 
distribution of benefits and poor people’s 
share in the direct benefits. However, the 
long-term poverty impacts if and when such 
technologies are scaled up have yet to be 
documented persuasively. This is the case 
even for some of the large-scale documented 

n

n

success stories of the productivity- 
enhancing technologies of the Green  
Revolution type (Hazell, 2008). Neverthe-
less, serious attempts have been made to 
analyze the aggregate adoption and pro-
ductivity impact of germplasm improve-
ment efforts on major food crops to assess 
the long-term multi-dimensional impacts on 
world food production, prices, area 
planted, consumption, and the incidence of 
malnutrition among children (Evenson and 
Rosegrant, 2003). More in-depth analysis 
through household studies of the long-term 
poverty-related consequences of research-
derived improved technologies and policies 
should target large-scale success stories in 
the places where adoption is known to be 
widespread. If sampled and selected appro-
priately, results from these in-depth, micro-
level studies could then serve as a basis for 
more credible and useful estimates of large-
scale poverty impacts from a particular in-
novation within the region of adoption. 
Good estimates of the scope and extent of 
adoption are, however, fundamental.

Demonstrating that technological change 
has led to the accumulation of assets and 
to longer-term impacts related to food 
security and poverty is a more difficult 
proposition. Even so, an exceptionally deep 
impact was uncovered when assessing the 
impact of new maize hybrids by Bourdillon 
et al. (2007). The study looked at an area of 
Zimbabwe where Hoddinott and Kinsey 
(2001) had documented that young 
children of households who had lower live-
stock holdings during a severe drought in 
the early 1990s suffered adverse nutritional 
consequences compared to children from 
richer households. The study showed that 
the adoption of the maize hybrids in-
creased household income that was subse-
quently partially invested in livestock, 
which in turn helped to maintain adequate 
diets during times of drought. This study’s 
findings illustrate a potentially important 
point for impact practitioners. In most in-
stances, having to show that the conse-
quences of the technology have a direct 
role in contributing to asset accumulation 
and long-term impacts on nutritional status 
may be difficult. But the less taxing, more 
realistic, and more conventional approach 
is to follow the Zimbabwe example in 
going step-by-step from assessing the 
impact on production, to assessing house-
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hold income, and then on to assessing asset 
accumulation.

In a specific context (when a research inter-
vention does not contribute directly to one 
of the deeper impacts), practitioners may 
find no relationship in their datasets 
between income and asset accumulation 
and nutritional status13. At least in such a 
case, practitioners have a literature to fall 
back on to place their findings in context, 
and their assessments have the added ad-
vantage of contributing to that same litera-
ture. The hope that technologies are 
imbued with special indirect effects that 
can always be rigorously and explicitly doc-
umented is unlikely to be realized. Sequen-
tial documentation that is built on flow-
charting the nature and order of 
consequences, as described in the second 
section of Chapter 2 (Documenting conse-
quences along the impact pathway) and the 
subsection further on in Chapter 2 on 
‘Outcome mapping …’ (see page 16) seems 
like a more viable alternative than trying to 
include the use of the technology in every 
impact-estimating equation. Documenting 
interesting, important, and relevant effects 
further along the impact pathway is desir-
able, and such estimation should draw as 
much as possible on well-established disci-
plinary knowledge.

Good practice 3.27. Practitioners should 
pay more attention to documenting 
poverty consequences beyond estimates of 
economic rates of return especially in 
those contexts where the research inter-
vention’s potential to alleviate poverty is 
more uncertain. The uncertain contexts 
are especially the transforming economies 
and urbanized economies – particularly 
those outside South Asia and sub-Saharan 
Africa – and to research interventions 
characterized by small net present value.

Good practice 3.28. Ways to enhance the 
poverty content of economic rate of 
return assessments include estimating the 
income effects for adopting households, 

the elicitation of human interest stories, 
and the qualitative assessment of key 
poverty aspects that condition conse-
quences in the research intervention and 
the context of interest.

Good practice 3.29. Food security as an in-
dicator of poverty warrants more atten-
tion in both Stage I and Stage II epIAs. 
How much of research intervention’s esti-
mated net present value accrues to the 
poor is a relevant question in both 
economic rate of return and multi- 
dimensional impact assessments.

Good practice 3.30. Impact practitioners 
should exploit the increasing availability 
of national rural income and household 
consumption expenditure surveys to 
provide a basis for documenting effects on 
income and consumption poverty.

Good practice 3.31. In investigating 
deeper poverty-related consequences in 
multi-dimensional impact studies, practi-
tioners should carefully weigh poverty di-
mensions and focus on those that the 
research intervention has the best chance 
of influencing.

Good practice 3.32. The distinction 
between average poverty incidence rates 
and the absolute numbers of the poor is 
an important one in discussing and report-
ing the results of Stage I and Stage II 
epIAs. Practitioners should pay as much 
attention to absolute numbers as to the 
average poverty rates of beneficiaries. For 
example, a density measure such as the 
number of rural poor people per square 
km, may be more informative than the 
average incidence of poverty or the head 
count index.

 Key references
Hossain M., Lewis D., Bose M.L., and 
Chowdhury A. 2007. Rice Research, Tech-
nological Progress, and Poverty: The Ban-
gladesh case. • A most comprehensive, yet 
incisive and well-reasoned, poverty-related 
multi-dimensional impact assessment that 
drew on years of field research.

Moyo S., Norton G.W., Alwang J.,  
Rhinehart I., and Deom C.M. 2007. Peanut 
research and poverty reduction: Impacts of 
variety improvement to control peanut 

13 For example, very small income elasticities in the demand 
for calories are a common finding in the analysis of 
household cross-sectional data (Behrman and Deolalikar, 
1990). 
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viruses in Uganda. • Although not an 
epIA, this research presents a clear 
example of how absolute poverty impact 
can be quantified in an economic rate of 
return assessment.

Place F., Adato M., Hebinck P., and Omosa M. 
2007. Impacts of agroforestry-based soil 
fertility replenishment practices on the 
poor in western Kenya. • An excellent 
example of the use of mixed methods in a 
multi-dimensional impact assessment to 
analyze poverty-related consequences.
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This chapter discusses the institutional 
aspects and management of ex post impact 
assessments. The first three subsections 
focus on conceptual issues related to ac-
countability and epIA in public-sector agri-
cultural research institutes. The first section 
focuses on the role played by epIA in evalu-
ating research. We underscore the fact that 
a primary emphasis on accountability 
should generate as a by-product consider-
able learning about what has and has not 
worked. The second section sheds light on 
another dimension of accountability: the 
desirability and feasibility of undertaking 
epIA on newer research initiatives. The 
third section addresses accountability from 
the donor perspective.

The first three subsections cover manage-
ment issues relating to epIA. The fourth 
section discusses the funding of epIA whilst 
the fifth section delineates the tradeoffs 
between external and internal assessments 
and also examines the organization of epIA 
in a research institute. The sixth section 
brings out the complementarities in invest-
ing in public awareness and epIA and the 
importance of disseminating the results of 
epIAs.

Accountability, learning, and where 
EpIA fits into research evaluations

The main objective of epIA is to increase  
accountability. In the CGIAR, donors want 
to see evidence of impact to justify their 
funding of the IARCs (Raitzer and Winkel, 
2005). Generally, epIAs play a supporting 
role in accountability to periodic compre-
hensive program reviews including EPMRs. 
The availability of several epIAs from the 
same time period as an EPMR should 
enhance the prospects for a favorable 
review.

Learning is a potentially important objec-
tive of epIA, and accountability can contrib-
ute to learning. But, unlike accountability, 
there are multiple mechanisms for learning 
in a research setting, with epIA being only 

one amongst several such instruments as 
rapid rural appraisals and diagnostic 
surveys. However, although the contribu-
tion epIA can make to improving account-
ability is well recognized, its potential to 
play a positive role in research planning 
and decision-making has yet to be widely 
appreciated.

One difficulty associated with using epIA 
for ‘real time’ institutional learning is that 
it mostly involves assembling information 
on investments made and outputs adopted 
from a decade or more previously. With 
fading institutional memories, the rele-
vance of epIAs for informing current and 
institutional organization and management 
can be a contentious issue and largely 
depends on the stability of the mandate of 
the research institute, the dynamics of 
change in the external environment, and 
the generalizability of individual epIA 
findings to thematic research areas. One 
way to address the problem of time lags is 
to start epIAs sooner, although when be-
ginning epIAs in the early stages of 
adoption, there is a risk of generating im-
precise estimates for accountability. This 
tradeoff was addressed in the subsection in 
Chapter 3 on ‘The uptake of research inter-
ventions’ (see page 31).

The linkages among priority setting, moni-
toring and evaluation, and epIA are de-
scribed in Figure 4.1, showing the forward 
and backward flows of information. 
Focusing first on the forward linkages 
(going clockwise), effective priority setting 
contributes to the formulation of projects 
that are monitored and evaluated. The 
related outcome mapping and participatory 
impact pathway analysis were discussed in 
Chapter 2 as tools for monitoring and eval-
uation. Rigorous monitoring and evaluation 
is not a sufficient or even a necessary condi-
tion for making practical impact, but 
research projects that have been adequate-
ly monitored and evaluated tend to have a 
higher likelihood of having favorable 
outcomes attributed to them in impact as-
sessments. In turn, the results from epIAs 

4. Institutionalizing and Managing EpIA

SC_epIA_A4Pr2_pp.indd   59 31/7/08   12:03:12



60  —  Strategic Guidance for Ex Post Impact Assessment of Agricultural Research

should feed back to the next round of 
priority setting. To date, there are few 
good examples of where this has been 
done effectively.

The flow of information from epIA to 
priority setting is one of the weakest links 
(designated by the longer white arrow in 
Figure 4.1) in the chain of this triad of ac-
tivities that define research evaluation. The 
main reasons for the disarticulation 
between epIA and priority setting are:

Insufficient investment in epIA to inform 
priority setting
Priority setting being structured in such  
a way that information from epIA on 
levels and rates of technology adoption, 
net benefits per unit adopted, and infer-
ences about probabilities of technologi-
cal success by programmatic research 
area become difficult to incorporate into 
a priority-setting exercise founded typi-
cally on specialist scientist opinion. (Most 
scientists are equally optimistic about the 
prospects for and the importance of suc-
cess in their own research areas)
Time lags may render the value of infor-
mation less pertinent to today’s chal-
lenges (as discussed above).

Turning to the counterclockwise arrows 
representing smaller flows of information 
in Figure 4.1, the results of monitoring and 
evaluation should have implications for 
setting priorities and for formulating new 
projects, once again assuming that such in-
formation can be accommodated in a 

n

n

n

priority-setting exercise. Ex ante studies 
should inform hypothesis testing whilst  
formulating epIAs, which in turn should 
confront the predictions of ex ante  
assessments.

The analytical description in Table 4.1 helps 
to further clarify the role of learning in ex 
ante and ex post impact assessments 
(Boardman et al., 2001). Ex ante assessment 
contributes information on which to base 
the decision of whether or not a research 
project should go ahead. Comparing the 
results of ex ante and ex post assessments  
is useful for learning about the predictive 
accuracy of ex ante impact assessments and 
particularly the assumptions on which they 
were based. Such comparisons are rare in 
the literature (see Box 4.1 on page 62). In 
agriculture, bovine somatotrophin (rBST) is 
arguably the technology that has received 
the most attention during the past 30 years. 
Scores of ex ante assessments were con-
ducted on rBST in the 1980s. Comparisons 
of ex ante predictions with ex post realities 
show that many studies overestimated the 
expected adoption of this bovine growth 
hormone and the size of the effects on milk 
production (Barham et al., 2002).

In Table 4.1, ‘learning about the value of a 
project’ refers to accountability. The ex post 
assessment of impact scores highly for en-
hancing accountability. But epIA can poten-
tially contribute information on the design 
of technologies for future similar projects in 
the same research area and to inform on 

Figure 4.1. Linkages between priority setting, monitoring and evaluation, and epIA.

Priority setting
(Ex ante assessment)

Ex post  
impact assessment

Monitoring and  
evaluation
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Value
Type of assessment
Ex ante Ex post

Comparing ex ante and  
ex post assessments

Resource allocation decisions for a 
project

Learning about actual value of a 
project (accountability)

Contributing to learning about 
actual value of similar projects

Learning about omission, forecast-
ing, measurement, and evaluation 
errors in cost–benefit analysis of a 
project

Yes – helps to select best project 
or make ‘go’ versus ‘no-go’ deci-
sions, if accurate

Often poor estimates  – high 
uncertainty about benefits and 
costs

Unlikely to add much

No

Too late – the project is over

Excellent – although some errors 
may remain. May have to wait a 
long time to study

Very useful – although may be 
some errors and the need to adjust 
for uniqueness. May have to wait a 
long time for project completion

No

Same as ex post analysis (too late)

Same as ex post analysis (excellent)

Same as ex post analysis (very  
useful)

Yes, provides information about 
these errors and about the accura-
cy of cost–benefit analysis for simi-
lar projects

Table 4.1. Potential for learning from the impact assessment of a project.  
Adapted from: Boardman et al. (2001)

decisions about allocating resources in the 
assessed research area as against assigning 
the resources to other research areas.

Boardman et al. (2001) highlight the poten-
tial of epIA to contribute to learning about 
the actual value of similar projects: ‘Ex post 
analyses not only provide information 
about a particular policy intervention but, 
more importantly, about similar interven-
tions as well…Furthermore, ex post 
analyses potentially contribute to learning 
by political and bureaucratic decision 
makers, as well as policy researchers, about 
whether particular kinds of projects are 
worthwhile…The amount of societal 
learning from...ex post analyses depends on 
the generalizability of a particular project’ 
(Boardman et al., 2001, pp.4-5).

Although the above discussion originates 
from the perspective of specific govern-
ment interventions and policies, it also 
applies to agricultural research. The poten-
tial for learning from epIA is also likely to 
be affected by the sampling strategy in se-
lecting research-derived policy and candi-
date technologies for analysis. A random 
selection of projects in a thematic area or a 
random selection of thematic areas may be 
more informative for learning than the 

success story strategy advocated above in 
Chapter 2 for promoting accountability.

Whether or not researchers and other 
stakeholders act as a result of what is 
learned from assessments usually depends 
on there being incentives in the larger 
research environment. If the results from 
past epIAs across research institutes and 
research areas are not reflected in concomi-
tant changes in budgetary allocations, then 
what has been learned will not usually be 
translated into effective action. Such disso-
nance in epIA results and in budgetary al-
locations encourage ‘free riding’ in the 
sense that institutes that do not carry out 
epIAs are not penalized and those that do 
are not rewarded because donors need ac-
countability information for the system as  
a whole. In effect, some can ride on the 
coat tails of others as long as a minimum 
threshold level of epIA is carried out for the 
system as a whole.

Under conditions where the results of epIA 
are divorced from budgetary allocations, 
the incentives for the conduct of epIA will 
also be dampened. The analysis of reward 
structures for investing in epIAs is beyond 
the scope of these guidelines. Suffice it to 
say that incentives for carrying out epIAs 
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and the disincentives for not undertaking 
them are likely to be context specific and 
depend as much on perceptions as on em-
pirical facts. It is fundamental to these 
guidelines that economics teaches that an 
adequate incentive structure is needed to 
ensure the health of both epIA-related ac-
countability and learning.

Good practice 4.1. EpIA should be viewed 
as an integral part of evaluating research. 
The forging and strengthening of links 
between epIA and priority setting in 
general, and between epIA and ex ante 
impact assessment in particular, are them-
selves priorities. 

Good practice 4.2. Although accountability 
is the main objective of epIA, impact practi-
tioners are encouraged to view epIA as a 
dual-purpose activity that can also contrib-
ute to strategic learning, particularly with 
respect to the value of the research in 
economic, social, and environmental terms. 
EpIAs should inform about the implications 
of the results for kindred technologies and 
policies in the same research area.

Good practice 4.3. Improving the incen-
tive structure for carrying out epIAs 
should result in both enhanced account-
ability and learning. Indeed, research on 
the structure of incentives for epIA is war-
ranted from the perspectives of both in-
ternational and national agricultural 
research institutes.

 Key references
Fuglie K.O. 2007. Research Priority Assess-
ment for CIP 2005–2015 Strategic Plan: 
Projecting Impacts on Poverty, Employ-
ment, Health, and the Environment. • 
‘Routine’ priority setting that draws on in-
formation in past epIAs and casts results in 
terms of the MDGs.

Kelley T.G., Ryan J.G., and Patel B.K. 1995. 
Applied participatory priority setting in 
international agricultural research: 
Making trade-offs transparent and 
explicit. • A detailed and thorough priority 
setting exercise that analyses the interac-
tions between the ex ante and ex post as-
sessment of impact.

Box 4.1.	 Ex ante predictions and ex post reality in generating and delivering vaccines 
against Newcastle disease

In the 1980s and 1990s, ACIAR invested in several projects to develop vaccines to combat 
the Newcastle disease virus, a chronic source of mortality amongst village chickens in the 
developing world. The projects were technically successful, generating several innovative 
vaccines designed to suit village circumstances. The first ex ante assessment on one of the 
vaccines estimated large net benefits equivalent to an NPV of A$144 million in several 
countries in Southeast Asia (Johnston and Cumming, 1991). 

Two subsequent ex ante assessments in 1998 and 2005 showed lower (but still attractive) 
levels of benefits, since early adoption did not match expectations. A later program 
review noted that the evidence of adoption was scanty and concluded that the challeng-
es of uptake in smallholder low-input systems may not have been fully appreciated 
(ACIAR, 2006). The review recommended that ACIAR undertake economic, community, 
and institutional research to better understand the poor levels of adoption. 

The prospects for these vaccines now seem brighter in southern Africa as several govern-
ments are supporting their distribution, admittedly still on a small scale, via public-sector 
extension. In addition, ACIAR-supported projects have subsequently been much more 
grounded in the reality of village chicken production, with important diagnostic work 
carried out to adapt the technology to village circumstances in both the research and ex-
tension components (Alders et al., 2005). This experience reinforces the point that there 
are diminishing returns to ex ante assessments, and the opportunity costs of not 
engaging in ex post (e.g. early acceptance studies) analysis can be high.

Sources: Johnston and Cumming (1991); Alders et al. (2005); ACIAR (2006)
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Gestation lags, new initiatives, and 
epIA

Technological change attributed to agricul-
tural research has been aptly called ‘slow 
magic’ (Pardey and Beintema, 2001). It 
takes time. The development of technology 
hinges on basic research discoveries and 
requires investment in applied, and/or 
adaptive research. In turn, diffusion entails 
the adoption and disadoption of technolo-
gies and usually falls well short of covering 
100% of the target area. Successful agricul-
tural research generates both benefits and 
costs, with success being a product of many 
factors. These include, at times, good luck 
in making unexpected and fortunate dis-
coveries. Depending on the context, the 
costs of transferring the technology are 
often substantially greater than the costs of 
the research. The technology transfer costs 
may continue for many years after 
adoption has started, particularly for main-
tenance research (Marasas et al., 2003). 
However, for most successful research inter-
ventions, the benefits will dwarf the costs 
by several orders of magnitude.

Profiles of technology generation and dif-
fusion typically show a gestation lag of 
around 10 years from the start of applied 
research to the release of an intervention 
for adoption (Alston et al., 1998). Techno-
logical advances in the conduct of research, 
such as marker-assisted selection, participa-
tory plant breeding, and computer 
modeling, may reduce this gestation lag in 
the future, but thus far such gains have not 
translated into significant practical impact 
in shortening the time it takes to go from 
the laboratory to the farmer’s field.

Because of the long gestation time, the 
hallmarks of successful agricultural research 
are the continuity of research mandates 
and the stability of research teams (Eicher, 
2001). In the past 15–20 years, the 
mandates of agricultural research institutes, 
particularly those in the CGIAR, have 
become more dynamic and extensive 
because few of the ‘old’ areas have been 
divested but new areas have been added 
on. For example, in one IARC, these ‘new’ 
areas now represent 30% of total expendi-
ture (Fuglie, 2007). The ‘new’ areas are not 
as productivity-oriented as the ‘old’ areas 
and it is considerably more difficult to set 

priorities for and conduct epIAs on them. If 
programmatic areas change every 4–5 
years, then agricultural research is unlikely 
to pay productivity dividends and epIAs, if 
conducted, will have limited relevance to 
either accountability or learning.

Assuming that a new initiative is equivalent 
to a new research area, then an epIA will 
not be expected to take place for some 
time, perhaps for as long as 10 years into 
the implementation of a program. This is 
the time it takes for most major field crops 
to reach the stage of varietal release. It is 
also the gestation period of the develop-
ment and testing of past resource manage-
ment technologies, such as the vertisol 
technology options or alley farming in the 
1980s. Policy-oriented research could well 
have a shorter gestation period, but the 
prospects for uptake and influence may not 
be nearly as bright as for technology-
oriented research.

This 10-year gestation lag is subject to 
several caveats. Firstly, more fundamental 
research that is the basis for new areas may 
be developing so rapidly that technology 
development exceeds expectations and 
occurs sooner. Carrying out epIAs sooner 
than expected would be a bonus for these 
‘rising stars’. Secondly, the initiative may be 
newly organized, but the research areas it 
encompasses may not be new to the 
CGIAR. This reservation may apply to 
research areas in newer initiatives such as 
the Challenge Programs. CGIAR donors 
have invested in some component research 
areas in these programs for several years 
and even decades. The organization and 
orientation may have changed, but the dis-
aggregated research area may have stayed 
the same. 

In this case of waiting for technologies to 
mature, it may be in the interest of new ini-
tiatives to invest in epIAs that focus on a 
successful technology undertaken by 
another program, but that fit squarely 
within their own area of research. For 
example, the HarvestPlus Challenge 
Program could invest in a collaborative 
epIA with CIMMYT on the impacts of 
quality protein maize on human nutrition. 
Such a technology could not be claimed by 
the new initiative, but the epIA could be 
substantially more informative for the  
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prospects of its expected potential technol-
ogies than the predicted effects from ex 
ante assessments.

Furthermore, ‘waiting’ 10 years or more 
before initiating an epIA does not imply 
that no evaluations of research and uptake 
need take place. In the interim, other mech-
anisms, such as annual review and planning 
meetings, internal CCERs, EPMRs, outcome 
mapping, and early acceptance studies, can 
be deployed to monitor and evaluate 
research so that mid-term corrections can 
be undertaken.

Good practice 4.4. A reasonable expecta-
tion on the desirability of carrying out an 
epIA in a truly new research area should 
be about 10 years after the start of the 
program in a research institute that 
focuses on applied research. Other moni-
toring and evaluation tools are more ap-
propriate than epIA during the ‘gestation’ 
phase of a new initiative.

Good practice 4.5. New research programs 
containing research areas previously 
invested in by the CGIAR are encouraged 
to conduct epIAs on technologies of 
earlier programs of the same research 
genre while they await the generation of 
mature technologies.

Meeting multiple donor demands 
for accountability

The demand by donors for results from 
epIA is a recurring theme in these guide-
lines. A recent survey conveys the multi-
faceted nature of donor demands (Raitzer 
and Winkel, 2005). Their report contains 
several ‘take home’ messages: 

Donor representatives want evidence for 
general accountability to support their 
budgetary allocations to the CGIAR
Donor representatives are optimistic 
about the prospects for future impact 
from the CGIAR’s research areas, irre-
spective of an area’s past impact
Donor representatives want to see 
impact on a comprehensive set of con-
sequences that are closely related to 
the MDGs of food security, poverty 
alleviation, and environmental sustain-
ability. 

Of the above three goals, donors are most 

n

n

n

interested in the impact on alleviating 
poverty.

To respond to the needs and demands of 
donors, these guidelines propose a two-
stage sequential approach (the minimalist 
good practice model) to carrying out epIAs. 
For technology-oriented research, the first 
stage (Stage I) should focus on the technol-
ogies’ impacts on their users. This can then 
be followed by a second-stage (Stage II) 
inquiry that documents significant effects 
further along the impact pathway.

Aspects relating to Stage I and Stage II 
epIAs warrant more discussion and some 
reiteration from the perspective of donor 
demands. The minimalist good-practice 
model seems deceptively simple, but its 
‘looks’ are deceiving. Moreover, the need 
for the more comprehensive impact assess-
ments desired by donors requires a skill set 
that is considerably beyond that needed to 
carry out a simple good-practice epIA. 

Because it is usually difficult to establish the 
subject matter focus for Stage II epIAs, the 
most important element in the skill set 
needed to carry out such assessments is in-
tuition about the feasibility of studying the 
deeper consequences of a technology. 
Although EpIAs of agricultural research are 
not overly complex, researchers with a doc-
torate in the social sciences or an allied ag-
ricultural field will usually find them diffi-
cult to carry out because they do not have 
the required specialist knowledge to assess 
multiple impacts associated with specific 
disciplines and sub-disciplines in Stage II 
epIAs. The donor demand study suggested 
that donors often want epIAs that stretch 
the limits of human capability. With limited 
human capital this can result in impact as-
sessments made up of unconvincing story 
telling.

The aforementioned review of meta-
analyses of the impact evaluation of social 
programs (Center for Global Development, 
2006) serves as a guide for the appropriate 
focus of epIAs. Although all programs will 
indirectly contribute to the MDGs, almost 
none of the reviewed evaluations ‘failed’ 
for not addressing the MDGs directly. Only 
a few of the evaluations were persuasive; 
most of them lacked internal validity as 
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‘they could not distinguish impacts on the 
relevant population that were specific to 
the program from changes attributable to 
other factors’ (ibid. p. 17). 

Most of the evaluations were judged to be 
inadequate because they could not provide 
persuasive evidence on a highly-focused 
question. The focus of epIAs on technolo-
gies and programs for policy change should 
be the same as for assessing the impact of 
social programs. The main questions to ask 
are whether or not the selected technology 
or program (1) had the intended impact on 
the target beneficiary population (Stage I 
epIA); or (2) had a beneficial effect on one 
or two relevant, hypothesized, and specific 
consequences further along the impact 
pathway (Stage II epIA). As the definition  
at the beginning of this paper suggests, 
large unintended positive and negative 
consequences could also belong to the 
possible candidate impacts being assessed.

Good practice 4.6. To meet donors’ 
primary demand for general accountabil-
ity on what has worked, and their multiple 
secondary demands to see impact related 
to achieving the MDGs, these guidelines 
propose a two-stage, sequential approach 
to epIA. For technology-oriented research, 
the first stage should focus on the impacts 
on the users of the technology. The pro-
spective second-stage inquiry should 
document significant effects further along 
the impact pathway. For accountability to 
donors, impact practitioners should focus 
on the purposive sampling of perceived 
success stories rather than random 
sampling. The latter is more apt if the 
primary purpose is to learn from the level 
of impact.

Good practice 4.7. The carrying out of 
epIAs is a dynamic process requiring a ver-
satile skill set, including a good grounding 
in general agriculture and statistical 
analysis.

Good practice 4.8. In terms of the MDGs, 
epIAs on the impacts of agricultural 
research should be held to the same stan-
dards as epIAs in other sectors. Successful 
epIAs are those that focus on the purpose 
of the intervention and on a small subset 
of intended and unintended consequences 
along the impact pathway. As much as 

possible, purposes should be crafted in 
terms of intermediate outcomes that are 
characterized in the literature by well-es-
tablished empirical linkages to the 
achievement of the MDGs.

Building EpIA into project design 
and funding for EpIA

The building of epIA into agricultural 
research project design is not a straightfor-
ward task, particularly in the context of the 
CGIAR. For restricted core projects, the 
earliest time when successes can be docu-
mented will usually be 5–10 years after the 
usual 3-year project ends. Even if success is 
achieved and the project’s technology is 
adopted, donor representatives may 
change and sometimes they will have little 
interest in documenting successes overseen 
by their predecessors. Thus, at the end of a 
research project, about the only determina-
tion that can be made for certain is 
whether or not a project has been techni-
cally successful and whether or not this 
technical success has been translated into 
early acceptance by users. For projects with 
promising initial rates of adoption, an epIA 
can be planned when a next phase or vari-
ation of the project is subsequently 
funded. As argued earlier in this chapter, 
effective epIAs are more likely to take 
place on projects with very specific 
purposes and intended consequences.

In research areas that are funded serially 
from unrestricted core resources – a declin-
ing possibility nowadays – support for epIA 
could, in principle, be funded from 
program funds. This scenario applies to 
plant breeding programs where the main 
form of epIA is likely to be the evaluation 
of programs. But administratively, it is 
probably easier to do this at the level of the 
CGIAR centers as a whole rather than at the 
program level, where the competition for 
the recurrent budgets for operational 
expenses is usually severe. Also, carrying 
out epIAs at the center level will result in 
economies of scale. In the next section, we 
argue that the locus for conducting epIAs 
has implications for the credibility of assess-
ments and that this favors taking a center-
level approach.
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Turning to the issue of the resources 
needed to conduct epIAs, there are only a 
few reference points. The General Ac-
counting Office of the United States Gov-
ernment recommends that 3% of total 
project budgets go to evaluating impact 
(E. Chelimsky, ex-Director of Evaluation in 
the U.S. Federal Government, personal 
communication, 1998). For the IARCs of 
the CGIAR, a 2.5–3% allocation seems rea-
sonable in both technology-oriented and 
policy- and management-oriented research 
institutes. The important caveat here is 
that the involved scientist(s) are likely to 
be working on impact evaluation and as-
sessment more broadly. EpIA may be only 
one part of a broader agenda that includes 
activities such as ex ante impact assess-
ment, priority assessment, establishment 
and analysis of baseline surveys, and early 
adoption studies. All of these are building 
blocks for subsequent epIAs. Expenditure 
on EpIA, in a strict sense, may comprise 
only one half to two thirds of the suggest-
ed 2.5–3% allocation. This level of effort is 
comparable with large NARS such as ACIAR 
and the Brazilian Agricultural Research 
Corporation (EMBRAPA), both of which 
devote an estimated 1–1.5% of their total 
expenditure on epIA (Jeff Davis and Flavio 
Avila, impact assessment researchers at 
ACIAR and EMBRAPA, respectively, 
personal communications, 2008). 

The approach recommended in these 
guidelines means that the amount of 
funding allocated for carrying out epIAs 
will depend on having success stories to 
analyze. If the selection process described in 
the first section of Chapter 3 (Selecting the 
research-related technology or policy for 
epIA) does not result in viable candidate 
technologies, epIAs will not happen, irre-
spective of budget being allocated for 
impact assessment. In this case, the 
emphasis on impact assessment would shift 
from accountability to learning as the 
research institute would be unable to con-
tribute information on ‘what worked’ for 
the general accountability of the system as 
a whole.

An important issue in the allocation of re-
sources for epIA in the international and 
national agricultural research centers is the 
need to fund epIAs from the centers’ core 
recurrent resources. As discussed, donors 

and governments may build impact assess-
ment into specific projects, but because of 
the long gestation periods, special project 
funding for generalized epIA is often dif-
ficult to procure. Unless funds are set aside 
for recurrent expenditures on epIA at the 
level of a research organization or a 
funding mechanism is available for such 
work, it may not make sense to establish a 
scientific presence for carrying out epIAs at 
a research institute. The scientists who are 
charged with conducting epIAs will find it 
difficult to elicit funding for their work. The 
frequent lack of core resources allocated to 
epIA also means that funds are often 
lacking to hire external assessors. This issue 
needs further investigation to test the hy-
pothesis that the lack of core operational 
support is a binding constraint on the use-
fulness, quantity, and quality of epIA.

Good practice 4.9. The time lags in the re-
alization of benefits and donors’ short 
funding cycles mean that it is often a chal-
lenging task to build epIA into project 
design in agricultural research. Funding 
for epIA that is not tied to project budgets 
needs to be reserved and targeted at the 
level of the research institute and not at 
the level of the institute’s programs.

Good practice 4.10. Assigning up to 3% of 
the total annual budget of an agricultural 
research institute to assessing impact 
seems like a reasonable amount to 
allocate. EpIAs should command a sizable 
share of that amount and should be 
viewed as a maintenance research activity 
that warrants recurring expenditure. It 
should not be subjected solely to the 
vagaries of special project funding.

Who should conduct EpIAs?

Context looms large in determining the 
trade-off between external and internal 
evaluation. In the CGIAR, EPMRs are 
arguably the main mechanisms for demon-
strating accountability. In contrast to EPMRs 
carried out by outsiders, the vast majority 
of epIAs conducted in the CGIAR have been 
carried out using internal human and other 
resources. With some notable exceptions, 
epIAs of CGIAR-related research by external 
consultants are conspicuous by their 
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absence in the peer-reviewed literature. 
The question to ask is: should external eval-
uators play a larger role in CGIAR epIAs?

A range of human resources from inside 
and outside research institutes should be 
tapped to carry out impact assessments. A 
balance needs to be struck between cred-
ibility and the potential for learning in 
deciding who should undertake them. 
Whilst program team members could un-
dertake these assessments to maximize the 
scope for learning, doing it this way could 
well lead to a lack of objectivity and to an 
unbalanced focus on desirable outcomes, 
particularly where a program leader is 
forceful and highly committed to demon-
strating a technology’s success.

At the other extreme, consultants may be 
employed to conduct the evaluation with 
only limited inputs available from the scien-
tists involved. Outsider evaluation is 
presumed to be more ‘objective’ and insider 
evaluation is not nearly as credible for con-
vincing the public through press releases  
(B. Rose, former executive director of the 
Harvest Plus Secretariat, personal communi-
cation, February, 2002). A mixed option 
could combine the best of both approaches 
with insider evaluation at the pilot and 
early acceptance stages, when mid-course 
corrections can be facilitated, followed by 
outsider evaluation by consultants in the 
late adoption stage to provide accountabil-
ity. It is important that both stages are sub-
jected to peer review.

One alternative is epIA carried out by insti-
tute scientists who have not been involved 
in the project or program under review. A 
meta-analysis of rates-of-return studies 
showed that external economic rate of 
return estimates were significantly higher 
than insiders’ estimates (Alston et al., 2000). 
The finding that outside consultants tend 
to be overly optimistic (or that insiders are 
overly pessimistic) about the impact of the 
technological change is not surprising. A 
research intervention is often complex and 
its effects hard to understand. External as-
sessors largely have to believe what the 
involved scientists tell them. Favorable as-
sessments enhance the odds of the scien-
tists extending their employment. Another 
advantage of internal evaluation is that 
money spent on an outside consultant 

could go to the operational budget for 
carrying out epIAs instead.

The best type of outsider evaluation is one 
that is peer reviewed and subsequently 
published in the literature. Such evaluations 
are especially favorable because an institute 
usually does not have to pay for them and 
because of the resulting publicity that 
comes from published results by presum-
ably disinterested specialists. The prototype 
for this sort of evaluation is Dana Dalyrm-
ple’s assessment of the semi-dwarf wheat 
high yielding varieties in the 1970s (Dalrym-
ple, 1975). The economists at CIMMYT did 
not have to undertake an explicit economic 
rate of return analysis as Dalyrmple’s esti-
mates thoroughly vouched for widespread 
impact. Richard Norgaard’s epIA on the 
impact of biological predators on control-
ling cassava mealybug had the same 
outcome (Norgaard, 1988).

Interest in academic assessments by outsid-
ers has a downside in that it is limited by 
novelty. Efforts tend to be concentrated on 
‘hot’ topics, such as the dozens of evalua-
tions on the Puebla Project in Mexico in the 
late 1960s and early 1970s (e.g., Gladwin, 
1976). During the past decade, interest in 
the impact of biotechnology in developing 
countries has been intense (Smale et al., 
2006). However, because biotechnology has 
been slow in arriving in farmers’ fields, 
much of the evaluation still focuses on the 
ex ante assessment of impact. Success 
stories in sub-Saharan Africa also attract 
outsiders’ attention mainly because such 
stories are perceived as rare. Donors tend to 
be willing to fund impact assessments of 
hot topics and areas. In contrast, they are 
much less willing to fund the impact assess-
ment of more conventional research areas.

Being inside the center but outside the 
project under assessment implies the estab-
lishment of a small, independent evalua-
tion unit, project, or program that reports 
to the center’s Director of Research. This 
so-called impact czar model has the benefit 
that program scientists can be involved in 
evaluations but are insulated from pres-
sures to show very positive results. Staff in 
the evaluation unit should be respected as 
scientists and be seen as being impartial to 
reporting impact across diverse program-
matic areas.
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Another institutional option is to site epIA 
in particular, and impact assessment in 
general, in the social science division or de-
partment of an agricultural research insti-
tute. This arrangement reinforces the per-
ception that epIA is a research activity and 
is not being carried out strictly as a compli-
ance audit.

Whatever the organizational structure for 
epIA, as outlined in the first section of 
Chapter 3 there should be a fair selection 
process to ensure that all programs’ success 
stories have a good chance of being chosen 
for assessment. Typically, such a unit, de-
partment, or division will also conduct 
research on ex ante impact assessments and 
priority setting. Practitioners responsible for 
carrying out epIAs will, however, have no 
particular comparative advantage for being 
involved in monitoring and non-impact 
evaluation, which should be the responsibil-
ity of particular projects and programs.

Regardless of where epIA is located in a 
center and whether or not it is external or 
internal, peer review is crucial. Whilst com-
munication in academic journals is desir-
able, many epIAs are so laden with context 
that publication is a challenging task par-
ticularly for success stories with precedents 
in conventional research in Asia and Latin 
America. Having a formal mechanism for 
peer review at the level of the CGIAR 
system can be a welcome institutional  
innovation.

External input is most needed for carrying 
out the often resource- and skill-intensive 
Stage II epIAs. Stage I epIAs, as outlined in 
Chapter 3, are not rapid assessment exer-
cises. A reliable Stage I epIA usually takes 
months to carry out and requires careful 
field research. But, assuming that the 
research institute has invested in social 
science research, effective Stage I epIA 
should be achievable with internal resourc-
es. Depending on the consequence(s) for 
analysis, Stage II epIA may need a degree of 
specialization in one or more disciplines 
that exceeds the human capital available in 
even the strongest national and interna-
tional agricultural research centers.

Good practice 4.11. The carrying out of 
both internal and external evaluations is 
important although, in general, epIA  

conducted by practitioners located inside 
centers but outside the program have 
been a particularly viable model at some 
research institutes.

Good practice 4.12. The external peer 
review of both internally- and externally- 
conducted epIA is essential to ensure cred-
ibility.

Good practice 4.13. The desirability of em-
ploying external evaluation is greater in 
Stage II than in Stage I epIAs.

Key reference: Shadish W.R., Newman  
D.L., Scheirer M.A., and Wye C. (Eds) 1995. 
Guiding Principles for Evaluators. • Ethical 
standards for the evaluation profession 
with some discussion of internal versus 
external evaluations.

The communication and 
dissemination of EpIA results

A survey of donor demand for epIA 
suggests several ways to communicate and 
disseminate the results of these impact as-
sessments (Raitzer and Winkel, 2005). It is 
recommended that results are cast in easily 
understood numbers, such as the number 
of households affected by the technology, 
number of hectares covered, and the mag-
nitude of net benefits per beneficiary or 
per hectare adopted. Donors seem to value 
this type of general information as much as 
estimates of financial performance.

Donors, policy-makers, and government of-
ficials rarely have time to read lengthy 
research reports, although they say they 
value the information provided by epIAs. 
The dissemination of epIA findings in more 
bite-sized pieces, such as in research briefs, 
can make the findings more accessible. 
Research briefs that carry the imprimatur of 
centralized oversight and advisory bodies, 
such as those produced by the Standing 
Panel on Impact Assessment (SPIA) (see 
examples at http://impact.cgiar.org), may 
also enhance the credibility of materials 
that were disseminated originally in a less 
accessible form by a research institute. Insti-
tutional efforts at a system-wide level, 
which facilitate peer review, can also boost 
the credibility of epIAs and solve some of 
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the incentive problems relating to epIAs in 
a complex institutional setting.

The creative packaging of epIA-related 
briefs may also advance the storytelling po-
tential of successful R&D interventions. This 
storytelling should report not only the 
results of epIAs, but also how human lives 
have been touched by a technology or 
policy, which scientists were responsible for 
these developments, and how a technology 
or policy came about in terms of the pro-
cesses of science and innovation. The Inter-
national Crops Research Institute for the 
Semi-Arid Tropics’ (ICRISAT) Food-From-
Thought Briefs, published in the 1990s, are 
a good example of such multi-dimensional, 
condensed storytelling.

Good public awareness about the CGIAR’s 
work, and especially the work of its centers, 
complements the carrying out of impact as-
sessments. In the same way, impact assess-
ments complement the work of the CGIAR.  
Without epIAs, public awareness pays fewer 
dividends because less textured ‘raw 
material’ (results) is available for dissemina-
tion. Likewise, raising public awareness will 
increase the demand for epIA, particularly 
at the center level. 

In terms of accountability, one of the roles 
of epIA is to generate reliable information 
that can be used for raising public aware-
ness. Impact practitioners and public aware-
ness specialists need to work together with 
mutual respect to develop dissemination 
materials such as press releases, that project 
the desired message (as per the reliable in-
formation) in an accessible and readily un-
derstandable form to the intended 
audience.

Good practice 4.14. Information should be 
made available to donors on the number 
of hectares affected by and the number of 
households benefiting from the technol-
ogy in addition to estimates of financial 
parameters such as NPV and internal 
economic rate of return.

Good practice 4.15. Packaging the findings 
of epIAs in research briefs will make the 
findings more widely accessible and avail-
able. Emphasizing the diverse aspects of 
technologies, from the processes of 
science and innovation to estimating the 

impact on users and the effects on liveli-
hoods, will help to make a persuasive case 
for the importance of R&D activities.

Good practice 4.16. Institutional efforts at 
a system-wide level, which facilitate peer 
review, can boost the credibility of epIAs 
and also assist in resolving some of the in-
centive problems related to epIAs in 
complex institutional settings.

Good practice 4.17. Investments in epIA 
and public awareness raising are comple-
mentary and synergies can be exploited to 
improve the performance of both.
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These strategic guidelines are written by 
impact practitioners primarily for those 
who conduct epIAs on interventions gener-
ated by national and international public-
sector agricultural research institutes in de-
veloping countries. They are drafted from a 
pragmatic point of view and respect the 
fact that both resources and human capital 
for impact assessment are scarce in many 
institutes. Therefore, this document does 
not recommend what is ideal; rather, it 
points out what is practical and desirable. 
In the same spirit, these guidelines present 
information on many state-of-the art appli-
cations that come within the realm of the 
practical and the desirable.

The guidelines are grounded in the empiri-
cal reality of recent meta-analyses and syn-
theses that point to what could be 
improved in conducting epIAs and in re-
sponding to the demands of donors for 
greater documentation of impact closely 
related to the MDGs. The most acute need 
is to improve the quantity and quality of 
epIAs in research areas such as NRM, live-
stock, post-harvest, policy, and capacity 
building, where only a few epIAs have been 
carried out and where only limited funding 
has been allocated. For the assessments 
that have been conducted and evaluated, 
much of the resulting knowledge in key 
areas is especially fragile. The environmen-
tal consequences of a technology are not 
often reported reliably in epIAs of NRM and 
genetic improvement technologies, and the 
link between research output and decision-
making outcomes tends to be weak in 
policy-oriented epIAs.

These guidelines are also grounded in 
proven differences between assessing the 
impact of agricultural research and assess-
ing the impact of interventions in health, 
education, and other sectors. With agricul-
tural research, impact hinges on the 
adoption of research outputs and adoption 
is therefore a necessary condition for 
success. Such successes, however, tend not 
to be normally distributed because relative-
ly few research interventions are adopted 

by potential users. In general, documenting 
key success stories is essential to arrive at an 
initial understanding of the productivity of 
any agricultural research program. There-
fore, these guidelines advocate an 
approach that accumulates the results of 
economic rate of return assessments in 
what is called ‘impact accounting with 
success stories’. This approach results in 
lower bound estimates of the economic 
productivity of research. The lack of epIA 
studies documenting success stories can be 
used to identify underperforming research 
areas and thus highlight priorities for un-
dertaking research to understand why 
actual impact does not match expectations 
in certain areas.

These guidelines are also based on the un-
derstanding of where epIA fits into the 
carrying out of evaluations. In the CGIAR, 
EPMRs of its centers and internally commis-
sioned external reviews of the programs 
within centers are important mechanisms 
for evaluation. If these mechanisms did not 
already exist, these guidelines would have 
given more emphasis to the carrying out of 
external evaluation.

The following four themes weave their way 
through these guidelines and underscore 
the need to take a sequential approach to 
epIA.

Firstly, the two main types of epIA dis-
cussed are economic rate of return 
assessments and multi-dimensional 
impact assessments. The former focus on 
what are called Stage I outcomes and 
closely related impacts to adopters while 
the latter focus on one or more Stage II 
impacts further along the impact path-
way. In general, Stage I epIAs that focus 
on direct effects to adopters should be 
rigorously carried out before other con-
sequences along the impact pathway are 
evaluated in the usually more costly and 
specialized Stage II epIAs. In the same 
vein, multi-dimensional impact assess-
ments are a priority for research areas 
where economic rate of return assess-
ments have already been carried out. For 

n

5. Summary and Conclusions
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research areas where sufficient success 
has yet to be recorded, economic rate of 
return assessment remains the priority.
A second theme that resonates through-
out these guidelines is the need to 
enhance the depth of epIA by going 
along the ‘input–output–outcome–
impact’ pathway. Going further along 
the impact pathway does not argue for a 
comprehensive quantification of all pos-
sible impacts. In terms of the MDGs, 
epIAs in agriculture should be held to 
the same standard as epIAs in other sec-
tors. Successful epIAs are those that 
focus on the purpose of the intervention 
and on a small subset of intended and 
unintended consequences further down 
the impact pathway. As much as possi-
ble, purposes should be crafted in terms 
of intermediate outputs that are charac-
terized in the literature by well-estab-
lished empirical linkages to the MDGs.
A third and recurring theme is the need 
for better preparation for conducting 
epIAs. Careful elaboration of the input–
output–outcome–impact linkages using 
impact pathway analysis is one way to 
focus on priority outcomes and impacts 
for evaluation. Three detailed impact 
pathway maps are presented in these 
guidelines. Outcome mapping also holds 
promise in laying a foundation for subse-
quent epIA. State-of-the-art applied field 
research that contributes to the elucida-
tion of specific environmental, nutrition-
al and health, and social consequences 
should be recognized as supporting 
future epIAs. These guidelines describe a 
participatory process involving all the sci-
entists in a research institute in choosing 
which interventions should be the sub-
ject of an epIA. Such a process should 
also contribute to enhancing the efficacy 
of epIA. Lastly, data from the increasing-
ly available national surveys on house-
hold income and consumption expendi-
ture often represent underutilized 
resources that could contribute to more 
informative epIAs. Practitioners should 
become more familiar with such datasets 
in the regions where their research insti-
tutes operate.
The final recurring theme centers on the 
issue of quality in terms of the conduct 
of epIAs. The hallmarks of good-practice 
epIA are transparency and analytical 
rigor. Desirable traits for good-practice 

n

n

n

economic rate of return assessments also 
include sufficiency of information for 
meta-analyses; reasoned hypotheses on 
expected but undocumented conse-
quences; and technological generalizabil-
ity, readability, and peer review. 
Examples of good-practice epIA are 
referred to in the text in key references 
at the end of the sections and subsec-
tions, and in Annex A.

For impact practitioners, research 
managers, donors, and other readers, these 
guidelines may not only confirm conven-
tional wisdom about epIA but also provide 
several surprises. EpIA should be viewed as 
an integral part of research evaluation as it 
is a dual-purpose activity that contributes 
to both accountability and strategic 
learning. The linkages between epIA and 
research priority setting in general, and 
between epIA and ex ante impact assess-
ment in particular are priorities for 
strengthening. Siting epIA in the research 
domain of research centers also helps to 
engender an impact culture because scien-
tists see epIA as a scientific exercise and not 
as a subjective undertaking that marshals 
information mainly for press releases or as 
a component of compliance auditing. 
Perhaps more surprising is the importance 
assigned to agricultural experimental data 
in estimating benefits, the emphasis on 
generating reliable estimates of adoption, 
and the view that, unlike multi-dimensional 
impact assessments, good-practice 
economic rate of return assessments can 
now be conducted without before-and-
after comparisons.

Poverty alleviation is the capstone conse-
quence in a hierarchy of desired outcomes 
and impacts presented in these guidelines. 
Poverty alleviation is also the consequence 
that most interests donors to public sector 
agricultural research. How to make epIAs 
more poverty friendly in terms of docu-
menting specific impacts on poverty’s 
multiple aspects commands considerable 
attention in these guidelines. A small step 
towards enriching the documentation of 
the impact on poverty is to extend 
economic rate of return assessments in the 
direction of multi-dimensional impact as-
sessments. Ways to enhance the poverty  
assessment content of economic rate of 
return assessments include:
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Estimating the importance of an inter-
vention’s net benefits on the incomes of 
poor beneficiary households
Eliciting human interest stories
The qualitative assessment of key pover-
ty aspects that condition the conse-
quences of and contextualize the 
research intervention.

These guidelines identify several areas 
needing further research to improve the 
conduct of epIA. They range from multi- 
disciplinary research on how to better 
document the nexus between output–
uptake–influence–outcome in policy 
decision-making, to institutional assess-
ments of the incentives for investing in 
epIAs.

This guidance document suffers from the 
limitations outlined in the introduction. 
Mostly, they are less inclusive and compre-
hensive than they could be as they focus 
mainly on the impacts of technology and 
less on policy-oriented research interven-
tions. They do not address the contribution 

n

n

n

of research to scientific knowledge or to 
capacity building. Most adequately funded 
and staffed agricultural research projects 
and programs should be able to claim to 
have contributed to scientific knowledge 
and capacity building, which in turn should 
eventually translate into new technologies. 
The practical impact of such technologies is 
the overriding concern of these guidelines.

In closing, it is important to point out that 
these guidelines dispense advice on epIA. 
They are not, however, the last word. Their 
publication is timely because the years 2007 
and 2008 were marked by two watershed 
events for agricultural R&D: the World Bank 
revisited agriculture in its World Develop-
ment Report for the first time in 25 years 
and world food prices reached historic highs. 
It is hoped that these events will focus more 
energy and efforts towards agricultural 
research and reverse the declining trend in 
real funding over the past 20 years. The 
pursuit of these guidelines should help to 
instill confidence that renewed interest in 
agricultural R&D is certainly not misplaced.
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The following list provides examples of 
‘substantially demonstrated’ epIAs as cited 
in Maredia and Raitzer (2006) (marked with 
*) and Raitzer (2003) (marked with **). The 
classification of these studies as ‘substan-
tially demonstrated’ is based on the criteria 
of transparency and analytical rigor that 
are discussed in chapter 2 of this document.

Ahmed M.M., Masters W.A., and Sanders 
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Crops Research Institute for the Semi-
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Bokonon-Ganta A.H., Groote H. de, and 
Neuenschwander P. 2002. Socio-
economic impact of biological control 
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Agriculture, Ecosystems, and 
Environment, 93, 367–378.*

Byerlee D. and Traxler G. 1995. National and 
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American Journal of Agricultural 
Economics, 77, 268–278.**

Elbasha E., Thornton P.K., and Tarawali G. 
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International Livestock Research 
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Fuglie K.O., Zhang L., Salazar L.F., and Walker 
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Rohrbach D.D., Lechner W.R., Ipinge S.A., 
and Monyo E.S. 1999. Impact from 
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Center (CIP): Lima, Peru.*
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ILRI Impact Series Number 7. 
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Annex A. Studies That Have ‘Substantially Demonstrated’ Impact
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Yapi A.M., Debrah S.K., Dehala G., and 
Njomaha C. 1999. Impact of Germplasm 
Research Spillovers: the Case of 
Sorghum Variety S35 in Cameroon and 
Chad. Impact Series Number 3. 
International Crops Research Institute 
for the Semiarid Tropics (ICRISAT): 
Patencheru, India.*

Zeddies J., Schaab R.P., Neuenschwander P., 
and Herren H.R. 2001. Economics of 
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in Africa. Agricultural Economics, 24, 
209–219.**

The complex causes that underlie poverty 
make the assessment of the relationship 
between agricultural research and poverty 
alleviation complex. Given the diversity of 
livelihoods found amongst poor people 
(e.g., many poor households are simulta-
neously farmers, labor suppliers, net food 
buyers, and earn non-farm sources of 
income), poor households may experience 
gains in some dimensions and losses in 
others when a new technology or policy is 
introduced (Hazell, 2008). Despite this un-
certainty of the magnitude and direction 
of the impact of a specific technology or 
policy, a large amount of research has 
been carried out on poverty issues and a 
number of studies shed useful light on 
how improved technologies can benefit 
the poor at farm and community levels. 
Some of the major findings and results 
reported in the literature are summarized 
below.

There is a strong positive relationship 
between economic growth and reduc-
tion in absolute poverty, but no determi-
nate impact on decreasing inequality 
(Deininger and Squire, 1996).
There is a positive relationship between 
increased crop productivity and reduc-
tions in the number of poor people 
(Ravallion and Datt, 1996; Thirtle et  al., 
2003; Fan 2007).
Improvements in productivity in agricul-
ture generate more poverty reduction 

n

n

n

impact than a comparable shift in pro-
ductivity in other sectors (Fan et al., 
1999; Ravallion and Datt, 2002, Ravallion 
and Chen, 2007; World Bank, 2007).
There are differential prospects for agri-
cultural research to alleviate poverty 
across developing regions (Thirtle et al., 
2003). Lifting one rural person above the 
poverty line was several orders of magni-
tude more costly in terms of investments 
made in agricultural research in Latin 
America (a more transforming and 
urbanized region) than comparable 
expenditures in Asia and  sub-Saharan 
Africa (which are more agriculture-based 
regions).
When landholding is severely skewed 
and technological change is capital 
intensive, agricultural research becomes 
a blunt instrument to alleviate poverty. 
For instance, the dramatic technological 
change that took place in Brazil in soy-
bean production, in minimum tillage, 
and in other commodity areas in the 
1990s probably contributed little to the 
widespread reduction in rural poverty. 
This reduction was achieved mainly via 
income transfers and employment in the 
rural non-farm economy (World Bank, 
2007). In contrast, strong performance in 
labor-intensive horticultural crops in 
Chile fueled a significant reduction in 
absolute poverty mainly through the 
rapidly rising demand for agricultural 
labor (Anriquez and Lopez, 2007).

n

n

Annex B. Evidence of the Impact on Poverty of Agricultural Research
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