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ABSTRACT

Agricultural development is central in the debate on the post-2015 development agenda, food se-
curity and poverty eradication being directly linked to agricultural production. Development actors
are working to translate identified priorities into implementable policies aimed at increasing small

Sfarmers’ productivity, which is one of the most important barriers to agricultural development.

Agricultural extension is deemed as a way to transfer innovation to farmers. Despite the develop-
ment of extension programs, few studies investigate their impacts through rigorous evaluation
methods. Impact evaluation exercises, by incorporating the methodology of the counterfactual, play
a pivotal role in identifying the effects of agricultural programs in a causal manner, allowing the
selection of the most cost-effective interventions and providing information for evidence-based pol-
icy making. The paper underlines the role of impact evaluation methods applied to agricultural de-
velopment programs. It focuses on agricultural extension projects and briefly presents the results
of a case study in rural Ethiopia.
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1. INTRODUCTION

A large proportion of the world’s poor live in rural areas (FAO, 2014) and for
70% of them agriculture is the main source of income and employment (The
World Bank, 2015). Inclusive growth, poverty alleviation and food security are di-
rectly linked to agriculture, which is one of the main focuses of the debate on the
new post-2015 development agenda. In fact, agriculture plays a pivotal role in nur-
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turing healthy ecosystems and in supporting the sustainable management of land,
water and natural resources, while ensuring world food security.

In order to be effective in fostering a dynamic and inclusive growth, agriculture
requires a productivity revolution in smallholder farming (Christiaensen and Dem-
ery, 2007). One important barrier to the increase in farmers’ productivity is linked
to informational constraints, low diffusion of basic agricultural knowledge and
slow adoption of good practices and simple technologies. Several countries have
tried to fill this gap through agricultural extension programs aimed at transferring
information from both the global knowledge base and local research to farmers,
thus enabling them to clarify their own goals and possibilities, helping them to
make better decisions, and stimulating desirable agricultural development (van der
Ban and Hawkins, 1996). Despite the effort put into these programs all over the
world', in sub-Saharan Africa agriculture is still at subsistence level and technol-
ogy adoption is still scarce (Krishnan and Patnam, 2014). Understanding how new
technologies and good practices are (not) adopted by farmers is therefore an open
issue and has been an important focus of the agricultural economics research agen-
da (Udry, 2010). Relatively few studies attempt to shed light on the actual impacts
of agricultural development programs in general and on agricultural extension in
particular (DFID, 2014). For this purpose, the implementation of monitoring and
evaluation tools is increasing at all levels, with the aim to provide impact assess-
ments. These can be used by implementers to improve the quality, efficiency and
cost-effectiveness of interventions, as the focus is on the results, rather than on the
inputs and outputs. Moreover, measuring program impacts raises public awareness
and promotes accountability by stakeholders, while, at a more global level, it con-
tributes to building knowledge on what does and does not work to reduce poverty,
improve welfare and sustain development.

In this paper we briefly review impact evaluation methodologies which make
use of the counterfactual, and we describe how they have been applied to agricul-
tural extension in developing countries. We then present a case study in rural
Ethiopia. The aim of this work is to contribute to the debate on the importance of
rigorously assessing the real impacts of development programs in order to influ-
ence policy making by informing all development actors: donors, implementers,
governments and communities. Empirical methods using the counterfactual are
now becoming a standard approach for many institutions and international organi-
zations, which are now endowed with specific research divisions dedicated to im-
pact evaluation. Several foundations and international research centers are currently
dedicating relevant investments to the evaluation of programs. We think that a bet-
ter understanding of this methodology and its systematic application to the evalua-

! Despite the dramatic decline in budgetary support for extension services in many develop-
ing countries over the past 20 years, large resources are still dedicated to such activities, for ex-
ample the Ethiopian government has dedicated resources close to 1% GDP on extension ser-
vices, in the last decade.
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tion of development projects will be a key tool in adopting effective development
strategies.

The rest of this paper is organized as follows: Section 2 presents the impact
evaluation methodology. Section 3 reviews the literature on the evaluation of ex-
tension programs in agriculture while focusing in particular on rigorous evalua-
tions. Section 4 presents a case study on rural Ethiopia. Section 5 concludes and
provides some policy recommendations.

2. IMPACT EVALUATION METHODS

Monitoring and impact evaluation systems constitute the backbone of evidence-
based public policies and programs. Impact evaluation investigates the change in
outcomes of policy relevance that are directly attributable to the program, in other
words it seeks causal effects. It shows what works and what does not, suggesting
what programs are worth scaling up. Considerations on the cost-effectiveness and
efficiency of policies and programs based on the evidence collected through impact
evaluation studies are extremely important when resources are scarce, as they al-
low identifying the best way to spend money for the goals of interest. Several
methods have been proposed to provide robust evidence to policy makers on the
impact of development programs.

In general terms, a rigorous impact evaluation requires the identification of the
counterfactual in order to answer the question on what would have happened if the
intervention had not been in place. There is a fundamental difference between
monitoring outcomes, which is limited to the description of the factual (what hap-
pens to project beneficiaries) and assessing impacts with the counterfactual, which
allows attributing changes in the outcomes to the intervention in a causal manner.

Assessing the impact of agricultural development policies, in our case extension
services, requires addressing the attribution issue through the use of identifications
which tackle endogeneity and selection bias problems. Endogeneity arises, for in-
stance, from the fact that allocation of extension efforts may not necessarily be
random across or within localities. For example, targeting more advantaged (disad-
vantaged) areas with extension services may respond to different policy aims, but
would bias impact estimations upwards (downwards). In other words, if we com-
pared advantaged targeted localities with disadvantaged untargeted ones we would
be unable to disentangle the actual impact of the project from the other factors
such as the higher quality of soils, better connectedness to markets, infrastructure
development, etc. The consequence of this would necessarily be an overestimation
of the project’s impacts.

Selection bias problems occur when observable and unobservable differences
between treated and non-treated individuals cannot be distinguished from the true
project impact, as the project’s process of selection into the project is driven by
observable or unobservable characteristics which influence the outcome. For exam-
ple, in the case of extension services, some farmers may decide to participate in
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project activities whereas others may decide not to do so. This decision is unlikely
to be random, instead, it is related to personal characteristics such as the level of
pro-activity, curiosity, propensity to learn and unobserved ability. Once again, the
comparison of the outcomes of participants and non-participants would lead to
misconclusions on the project’s impacts: participants are likely to perform better in
agriculture than non-participants even in the absence of project activities. The dif-
ference in outcomes would thus incorporate both the impact of the project and the
role of personal characteristics which led to both project participation and better
agricultural outcomes. Once again this would lead to an overestimation of the pro-
ject’s impact.

In order to correctly assess the causal impact of an agricultural extension pro-
ject, without including misleading factors, one would need to compare, for the
same subject, what happened under project participation (the factual) with what
would have happened without the program (the counterfactual). However, this ex-
ercise is never possible. Different statistical methods have been suggested to identi-
fy counterfactuals through control groups, allowing the proper comparison of out-
comes and leading to correct cause-effect assessments.

Impact evaluation methods using the counterfactual can be classified in two
main categories: experimental and non-experimental designs. Experimental designs
construct the counterfactual through the random assignment of individuals to either
treatment or control groups. As a consequence of that, individuals from the two
groups differ only in being (randomly) exposed to the program or not. This allows
the attribution of changes in the outcomes of interest to the intervention in a causal
manner. Randomized Controlled Trials (RCT), originally used in medical and epi-
demiological studies, have become an important methodology in development mi-
croeconomics over the last decade (Banerjee and Duflo, 2012). Non-experimental
methods are used when it is not possible to directly manipulate the assignment
process of project exposure and rely on observational data, derived from the obser-
vation of the natural development of events. The identification of the counterfac-
tual using non-experimental methods requires specific, fairly strong assumptions.
The most common techniques are difference-in-differences (DID), propensity score
matching (PSP), regression discontinuity design (RDD), instrumental variables (IV)
and panel data. All methods have important limitations and pitfalls which should
be taken into consideration®.

The implementation of impact evaluation systems is not exempt from limits
and critical issues. First of all, costs: evaluation designs guaranteeing sound infer-
ences require large samples of both treated and control units that are administered
long questionnaires, possibly in several points in time. This is more expensive than
collecting qualitative data or performance indices. Second, impact evaluation ana-
lysis like RCT may raise ethical issues, when the provision of benefits from pro-

% For an exhaustive discussion of experimental and non-experimental methods, their limits
and potentials see Imbens and Wooldridge (2009).
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jects or programs is only attributed to the treatment group, while the control group
is excluded. Although several operative solutions have been suggested®, further re-
flection is needed, should impact evaluation analysis become a standard and com-
mon procedure for policies and programs. Great attention to the “‘do no harm”
principle and to informed consent should be devoted to all experimental circum-
stances. Third, the issue of generalization, or external validity: a policy, which
may be successful in a given place, may not necessarily work elsewhere in the
same way. Evaluations should therefore go beyond the basic assessment of im-
pacts, trying to investigate the mechanisms and processes at work, aiming at more
generalizable conclusions. Replicating impact evaluations of projects in different
geographical contexts is a key practice in order to draw general lessons. Regular
systematic reviews of the available literature on the impact of particular interven-
tions replicated in different geographical areas, for instance through the use of
meta-analyses, are of extreme importance in order to draw generalized conclusions.

3. IMPACT EVALUATION OF AGRICULTURAL EXTENSION

Agricultural extension encompasses the entire set of organizations and activities
that support and facilitate people engaged in agricultural production to solve pro-
blems and to obtain information, skills, and technologies to improve their liveli-
hoods, well-being and productivity (Birner et al., 2009). Whilst there is demand
for evidence of the effectiveness of these programs, the empirical literature often
gives mixed results. Several scholars show that agricultural extension has a posi-
tive effect on several rural livelihoods including knowledge, skills, productivity,
consumption, and poverty reduction (e.g. Dercon et al., 2009) while others find
only negligible achievements (Rivera et al., 2001). These findings differ according
to the technology and context of project implementation, while the estimation of
the impact of these programs is often hampered by attribution issues, endogeneity
and selection bias. The causal interpretation of the results can therefore be challen-
ging. In the field of agricultural extension, few rigorous impact evaluations expli-
citly tackle the issue of endogeneity (Aker, 2011) through different empirical stra-
tegies. In what follows we present the main findings on extension impacts, ob-
tained through different methodologies, and we shortly describe the main insights
of each.

Dercon et al. (2009) make use of an IV approach to assess the impact of public
investments in agricultural extension and road quality on consumption growth and

3 Among the possible solutions, the phase-in-design exploits different timings in the assign-
ment of the treatment to obtain the control group which is not excluded from the intervention;
the encouragement design allows to random vary incentives to be treated or not, without pre-
venting anybody from the intervention; oversubscription and public lotteries allow to randomly
identify treatment and control group in a group of eligible beneficiaries, in a transparent and fair
way.
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poverty rates in rural Ethiopia. Impact measures using IV are based on the identifi-
cation of a proper, informative instrumental variable, i.e. strongly correlated to the
endogenous variable (receiving the treatment) and valid, i.e. unrelated to the out-
come of interest (consumption growth and poverty rates). The authors find that re-
ceiving at least one extension visit reduces headcount poverty by 9,8% and in-
creases consumption growth by 7,1%. The identifying assumption relies on the fact
that variations driven by the instrument on the outcome variable should occur only
through the instrumented variable, i.e. the endogenous factor.

Godtland et al. (2004) estimate the effect of a particular form of agricultural ex-
tension service, delivered through farmer field schools, on farmers’ knowledge of
integrated pest management practices. In order to tackle selection bias issues, they
use propensity score matching (PSM) methods to build a statistical comparison
group of farmers comparable to FFS graduates. Matching is a non-experimental
technique that allows the evaluation of treatment effect by comparing treated (FFS
participants) and non-treated (non-participants) units, which are matched along a
set of several observable characteristics summarized in a scalar, called propensity
score. They find that farmers who participate in the program have significantly
more knowledge about integrated pest management practices than those in the
non-participant comparison group. The identifying assumption is that, upon match-
ing the most relevant observables, the two samples are random, although the meth-
od is unable to account for unobserved heterogeneity.

Davis et al. (2012) also provide evidence of the impacts of a farmer field
school project in East Africa on the economic and production spheres by using a
combination of DID and matching estimation. DID design is based on the observa-
tions of, respectively, groups of households living in villages where FFS activities
were implemented (treatment group) or not implemented (control group)®. Surveys
carried out at two different times, before and after the program’s development, al-
low us to identify the program’s effects by calculating the double difference be-
tween the outcomes in the treatment vs control groups both before and after pro-
gram implementation. FFSs were shown to have a positive impact on production
and income among women, low-literacy, and medium land size farmers.

Similarly to DID, other studies have used panel data in which all the variables
of interest are observed in several points in time. This allows accounting for indivi-
dual heterogeneity and for unobservable variables such as cultural factors or, for
instance, differences in agricultural practices across villages. Effects are usually es-
timated through individual fixed effects. Moreover, it is possible to evaluate the
short and long term effects of a program. As in the simple DID model, the identifi-
cation of impacts relies on the assumption of time-invariant unobservable factors.
Several papers using panel data find that extension programs have a positive im-
pact in the short run and a negligible impact in the long run. Owens et al. (2003)
find that, after controlling for innate productivity characteristics and farmers’ abil-

* In this context, project activities were not randomly allocated, therefore endogenous place-
ment is likely to have occurred.
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ity, access to agricultural extension services raises the value of crop production by
about 15%. A positive impact of extension services on productivity is also found
in Romani (2003) in the Ivory Coast. Maffioli et al. (2011) evaluate the effective-
ness of the Farm Modernization and Development Program in Uruguay: relying on
both panel data and propensity score matching, they find a positive effect of the
program on improved production techniques, such as plantation density and the
rate of adoption of certified varieties. Maffioli et al. (2013) find evidence that ex-
tension programs increased plantation density. However, they find no evidence of
the program’s impact on yields for the period under study.

Ashraf et al. (2009) is the only work using RCT reporting on an extension pro-
ject implemented in Kenya and attempting to support farmers in adopting market
export crops by relieving financial and informational constraints. Farmers partici-
pating in self-help groups were randomly allocated to receive complete, partial or
no project services, the latter being the control group. Results suggest that after
one year the program led to an increase in the production of export-oriented crops
and lower marketing costs; this translated into household income gains for new
adopters. However, the services collapsed one year later because farmers could not
meet new EU production requirements.

4. A CASE STUDY: AGRICULTURAL EXTENSION SERVICES IN ETHIOPIA

In Bonan, Rotondi and Pareglio (2015) we contribute to the literature on the ef-
fect of extension services by evaluating a program implemented by CIAIL an Ita-
lian NGO, in a rural village in Ethiopia between 2013 and 2014. The program
aimed at introducing the cultivation of horticultural gardens along with some more
innovative techniques, products and inputs, and at contributing to welfare improve-
ment through diet diversification and revenues from the sales of products. The
farmers were made to attend two training sessions in 2013 and 2014, lasting three
days and focused on the horticultural cultivation of vegetables and fruits. Theoreti-
cal sessions on the advantages of vegetable and fruit production and consumption
to improve household welfare and diet were accompanied by the preparation of
show-gardens. Farmers were also trained to the correct use of pesticides, both nat-
ural and chemical, to control for major pests and diseases. Training on soil fertility
management, compost making and post-harvest practices was also provided. Parti-
cipants had the possibility to receive vegetable and fruit seeds and some agricultur-
al tools (hoes and racks). Farmers were then visited by project staff (in collabora-
tion with the local development office) for a technical follow-up on garden mainte-
nance and on the implementation of the techniques explained during the training
sessions. During the visit the project staff made a qualitative assessment of the
state of the garden and of the implementation of soil fertility management.

To assess the impact of the project, we used a mixed impact evaluation design
combining across-villages comparisons, through difference-in-differences (DID) es-
timations, with a within village randomized control trial design. To this aim, we
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used micro-data collected through field surveys carried out in two time periods
(2013 and 2014). The sampling procedure consisted of three steps: the random se-
lection, from a list of 545 potential beneficiaries, of 250 households that actually
received the treatment in the treated village; the random selection, from the pool of
remaining households, of a sample of 121 households that did not receive the treat-
ment; and, finally, a random selection, in another village with similar characteris-
tics as the treated village, of a pure control group composed of 250 households
from a list 425 farmers provided by the local administration authorities.

Empirically, we first exploited a difference-in-difference design to calculate the
effect of the treatment on the outcomes of interests by comparing the average
change over time in the outcomes of the treatment group with the average change
over time of the pure control groups. As mentioned above, this estimator relies on
the assumption that, conditional on observed characteristics, the evolution of the
outcomes in treated and pure control areas would have been the same in the ab-
sence of the project. We then exploited a within-village randomization design and
implemented an instrumental variable approach using as instrument the random as-
signment to treatment and control group. Randomization ensured that the two
groups were homogeneous and ‘‘identical on average™ on all aspects but treatment
exposure, and allowed us to attribute causal effects of the project to the observed
differences in outcomes. The within-village randomization approach, however,
bears the risk of violation of the assumption according to which the treatment sta-
tus of any unit does not affect the potential outcomes of the other units (non-inter-
ference). In fact, the control group situated in the same village of the treated group
might have directly or indirectly benefited to some extent from treatment exposure,
such as contacts and relationships between project beneficiaries and non-benefici-
aries, which might have led to imitation processes. Assuming that such spillover
effects, if any, are acting in the direction of the project’s aims (e.g. positive ef-
fects), the evaluation exercise tends to underestimate the effects of the programs.
In other words, this exercise gives us a lower-bound estimation of the real effect
of the program on the outcomes of interest.

The main results of the analysis are summarized in Figure 1 where the final le-
vels of treatment and control groups, together with confidence intervals, are
shown’. Impacts are significant if differences between groups exist and confidence
intervals do not overlap. We find that the project contributes to the diversification
of production, with the average introduction of two more products, which had not
been previously cultivated. Evidence suggests that this result is driven by an in-
crease of approximately 30% in the number of households that grow vegetables.
The results seem to show that extension services are an effective strategy to intro-
duce vegetables in home gardens. The impact of vegetable sales from small land
extensions, as proposed by the project, remains secondary and does not seem to

> Results reported are average of findings across different models and specifications detailed
in Bonan et al. (2015).
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impact total sales revenues. We do not find significant changes in diet diversifica-
tion levels in terms of number of different food items consumed and of Household
Dietary Diversity Score (HDDS) — an index developed by the Food and Nutrition
Technical Assistance Project (FANTA). However, we cannot conclude that the
program failed to improve the households’ nutritional status. The perishable nature
of the products introduced and their seasonality, combined with the relatively small
size of land dedicated to home gardens, the absence of irrigation and adequate
storing technologies, are important barriers to multiple cultivation cycles and to the
consequent persistence of effects on diet diversification across time. Arguably, bet-
ter results would have been reached by explaining the basics of storage and irriga-
tion technologies in the training sessions.

5. CONCLUSION

Agriculture is central in the debate on the new post-2015 development agenda,
food security and poverty eradication being directly linked to agricultural produc-
tion. However, evidence of the impact of development programs aimed at introdu-
cing extension services to improve agricultural productivity (DFID, 2014) is still
scarce, despite their relevance and the amount of money invested.

Although the use of impact evaluation studies for the analysis of policies, pro-
grams and projects by national and international institutions, agencies, donors and
NGOs, has considerably increased in the last decade, impact evaluation is still used
only in a minority of cases. Adopting proper impact evaluation designs has several
advantages. First of all, impact evaluation helps policy makers in understanding
what works and what does not. It therefore feeds the decision-making process in
terms of the efficiency and cost-effectiveness of solutions. Moreover, the design of
an impact evaluation exercise helps to better clarify program objectives, in particu-
lar because it establishes well-defined measures of a program’s success. It therefore
forces policy makers to be accountable and to set clearer goals to ensure that the
results will be highly policy relevant. Last, impact evaluation studies contribute to
increasing the global knowledge of development processes. The full support of
policy makers is a prerequisite for carrying out successful evaluations. Impact eva-
luation methods have also some relevant limitations; one over all is their inability
to fit all the contexts in the same way. For example, experimental methods are par-
ticularly suitable for evaluating simple replicable interventions, with clear objec-
tives and easy implementation protocols. They are very useful in assessing pilot
projects before scaling-up. Conversely, experimental methods cannot capture gen-
eral equilibrium effects. They are therefore unable to assess the consequences of
projects beyond the treatment and control groups. Nevertheless, we think that con-
siderations on cost-effectiveness and efficiency of policies and programs based on
the evidence collected through impact evaluation studies are extremely important
when resources are scarce as they allow identifying the best way to spend money
for the goals of interest.
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