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1. Background

In 2002, three out of four poor people in developing countries lived in rural areas, with the
majority of them relying, either directly or indirectly, on agriculture for their livelihoods
(World Bank, 2007, p. 26). Agriculture plays an important role in both poverty reduction
and economic growth. Agriculture remains the main source of income for around 2.5 billion
people in the developing world (FAO, 2003, p. 1). The impact of the agricultural sector is
wide-ranging and extends to economic growth, food security, poverty reduction, livelihoods,
rural development and the environment (Green et al., 2005). Moreover, the poorest half of
the population benefits significantly more from agricultural growth than growth in other
sectors of the economy (UN, 2008; World Bank, 2007). Nevertheless, despite evidence that
investment in agriculture has beneficial impacts on agricultural growth and poverty
reduction (Fan and Rao, 2003), since 1980 there has been a decline or stagnation in public
expenditure on agriculture in most developing countries (Akroyd and Smith, 2007).!
Likewise, the proportion of official development assistance (ODA) going to agriculture has
also declined from around 18 per cent in 1979 to 3.5 per cent in 2004 (World Bank, 2007,
p. 41).

Agricultural extension and advisory services play an important role in agricultural
development and can contribute to improving the welfare of farmers and other people living
in rural areas. Anderson (2007) defines the terms agricultural extension and advisory
services as “the entire set of organisations that support and facilitate people engaged in
agricultural production to solve problems and to obtain information, skills and technologies
to improve their livelihoods” (p. 6). Extension services can be organised and delivered in a
variety of forms, but their ultimate aim is to increase farmers’ productivity and income.
According to Anderson and Feder (2003) productivity improvements are only possible when
there is a gap between actual and potential productivity. They suggest two types of ‘gaps’
contribute to the productivity differential — the technology gap and the management gap.
Extension can contribute to the reduction of the productivity differential by increasing the
speed of technology transfer and by increasing farmers’ knowledge and assisting them in
improving farm management practices (Birkhaeuser et al., 1991; Feder et al., 2004Db).
Additionally, extension services also play an important role in improving the information
flow from farmers to scientists (Anderson, 2007; Birkhaeuser et al., 1991).

A range of approaches to extension delivery have been promoted over the years. Early
models focusing on transfer of technology using a ‘top-down’ linear approach were criticised
due to the passive role allocated to farmers, as well as the failure to factor in the diversity
of the socio-economic and institutional environments facing farmers and ultimately in
generating behaviour change (Chambers and Ghildyal, 1984; Birner et al., 2006). A number
of models have been implemented since the 1970s, combining approaches to outreach
services and adult education, including the World Bank’s Training and Visit (T&V) model
(Anderson et al., 2006), participatory approaches (for example, Hagmann et al., 1999), and
most recently farmer field schools (FFSs) (van den Berg and Jiggins, 2007). Additional
extension modalities include ICT-based delivery which provides advice to farmers on-line
and other approaches such as the promotion of model farms (Birner et al., 2006).

While there is a large literature dealing with issues related to agricultural extension in
developing countries, rigorous impact evaluations (IEs) of agricultural extension
interventions are less common. This is partly due to the complexity of evaluating such

1 Asiais the only region where real public expenditure on agriculture increased between 1980 and
2002 (United Nations, 2008).



interventions in the face of the wide range of additional factors that influence agricultural
outcomes — including agro-ecological climate, weather events, availability and prices of
inputs, market access, farmers’ characteristics, and so on. In addition, biases inherent in
attributing the impact of extension services on agricultural production mean that measured
effects might result from pre-existing differences rather than the programme under
evaluation (Wu et al., 2005). Romani et al. (2003) highlight three common types of bias.
Endogenous placement bias may occur where programmes are situated in areas seen as
more likely to be receptive to extension services. Selection bias occurs where skilled and
knowledgeable farmers are more likely to seek out extension services and, although this
source of bias may be reduced if extension agents initiate contact with the farmers, agents
themselves may also rather work with more experienced farmers. Simultaneity bias arises
in the sample of farmers visited by extension services if farmers only contact extension
agents when they have problems. These biases are well known, but nevertheless, the
analyses used in most evaluations do not allow for their control.

Nevertheless, evaluations and meta-evaluations have been conducted, as summarised in a
number of literature reviews (Birkhaeuser et al., 1991; Evenson, 1997; Purcell and
Anderson, 1997; Anderson and Feder, 2003; Anderson, 2007; van den Berg and Jiggins,
2007) and one meta-analysis (Alston et al., 2000). Most of these studies draw on data that
were not collected to high quality standards of impact evaluation — that is, utilising
experimental or quasiexperimental design in attributing the impact of extension services on
outcomes of interest.

Birkhaeuser et al. (1991) identified 48 studies conducted in 17 countries assessing the
effect of several aspects of extension, including knowledge diffusion, adoption of improved
technology and productivity. Their analysis suggests that extension can have a significant
relationship with these outcomes and while only five studies from developing countries
included estimates of the rate of return to investments, these suggest rates of return to
extension can be very high. However, most of the included studies rely on survey data from
one point in time and typically use multivariate (limited dependent variable) estimation
techniques, with inadequate control for sample selection bias. Purcell and Anderson (1997)
assessed the impact of World Bank support to the development of national research and
extension systems in the 1980s and 1990s. The study concludes that, despite serious
limitations in the systems receiving support, there have been significant positive effects of
World Bank interventions. However, this is also based on a review of project completion
reports rather than impact evaluative evidence.?

Alston et al. (2000) provide an extensive review of the economic returns to investment in
agricultural research and development. The analysis included over 1,128 estimated rates of
return, and while 512 of these were for research and extension, only 18 were from
extension-only investments. The results of the analysis showed an average rate of return of
47 per cent for research and extension investments, while for extension-only investments
this was 80 per cent. However, as with other reviews, the methodology of the included
studies is varied and few follow high quality impact evaluation methodologies. In a review of
57 studies, Evenson (1997) reported rates of return to extension of greater than 50 per
cent for the majority of countries but also found that returns varied widely.

2 Project completion reports are outcome monitoring documents produced by the Bank’s project
management teams. They provide an internal evaluation of the project’s effectiveness and provide
an overall rating of ‘unsatisfactory’, ‘satisfactory’ or ‘highly satisfactory’ depending on the extent to
which the project’s objectives have been achieved.



Anderson (2007) includes a critical review of the formal, grey and emerging literature on
the impact of different approaches to extension, including various governance structures,
approaches to capacity and management and advisory methods. The review highlights the
lack of knowledge of the impacts and cost -effectiveness of new reforms and concludes: “the
existing studies do not make it possible to identify which of those reform elements is
effective under which circumstances” (Anderson, 2007, p. 26). In a review of the training
and visit (T&V) system, including some evidence based on rigorous impact evaluations,
Anderson et al. (2006) analyse the challenges and causes of its lack of sustainability and
eventual abandonment. They identify a number of limiting characteristics of public extension
systems, and suggest that high costs combined with the lack of convincing evidence of
major gains attributable to extension are the likely factors that induced the fall of T&V.

Since the 1980s, the approach to extension service delivery has drawn increasingly on more
participatory methods. The main objective of participatory approaches to agricultural
extension is to empower farmers where the role of extensionists shifts from ‘teachers’ to
‘facilitators’ in this process.® Unfortunately, evidence assessing impact of sich methods
appears limited at best, but initial searches identified an evaluation of a participatory group
extension approach in Egypt (Hannover and El Wafa, 2003).

Since the emergence of the Farmer Field School (FFS) approach in Indonesia in the late
1980s, this approach to extension has become increasingly widespread and has been
introduced in some 78 countries (van den Berg and Jiggins, 2007). The FFS approach draws
on the participatory approach in terms of its focus on farmer experimentation and problem
solving. Van den Berg (2004) provides a synthesis of 25 evaluation studies of integrated
pest management (IPM) FFSs. Most studies focused on rice and measured immediate
impact of the FFSs in terms of reduced pesticide use and changes in yields, reporting
considerable reductions in pesticide use, with some studies also showing an increase in
yields. However, in common with other reviews of extension services, the methodology of
the studies is varied, highlighting the complexity of estimating impact for such interventions
and the lack of an agreed conceptual framework for doing so. The review revealed that
studies were either designed to be statistically rigorous, but with limited scope, or
comprehensive, but with limited coverage. Van den Berg (2004) argues that by combining
the results of different sources the comprehensiveness of the overall evaluation was
improved. Building on the latter, Van den Berg and Jiggings (2007) review studies
evaluating FFS and pest management, finding that FFSs have had additional benefits to that
of IPM including facilitating collective action, leadership, organisation and improved
problem-solving skills. Noting that discussions on the fiscal sustainability of FFSs should
include considerations of who will pay for the externalities of pesticide use, they conclude
that the evidence gathered in the review suggests that FFSs can be a cost-effective way of
increasing farmers’ skills and thus contributing towards escaping poverty.

However, discussing the fiscal sustainability of the FFS approach to extension, focusing on
Indonesia and the Philippines, Quizon et al. (2001) reached a different conclusion. Noting
that lack of fiscal sustainability has been described as a generic problem affecting many
large-scale public extension services, the authors conclude that FFSs face the same issues

There are four main phases in the operationalisation of participatory extension: social mobilisation,
in which communities are assisted in identifying and prioritising needs and problems; community-
level action planning, in which actionable solutions are identified; implementation and farmer
experimentation; and monitoring and sharing of experiences (Hagmann et al., 1999). Participatory
approaches also need to focus on supporting representation in development fora to foster
community links with service providers and political structures (Birner et al., 2006).



as other approaches. The cost per farmer is high and the evidence from Indonesia suggests
there is a low rate of informal diffusion. They suggest that as the situation for farmers, in
terms of political power, governance systems and day-to-day interactions among farmers, is
quite similar in many other developing countries in Asia and Africa, the results are relevant
for discussions of similar extension activities in these areas. They warn that while pilot
projects might indicate the viability of the FFS approach in certain circumstances, the issue
of fiscal sustainability may be particularly relevant when scaling up.

A wide range of factors are likely to influence effectiveness of agricultural extension
services. Figure 1 presents the basic elements of the causal chain from extension service
delivery inputs through indicators of service quality, farmer uptake and agricultural
outcomes, together with the underlying characteristics of extension services and contextual
factors influencing knowledge acquisition, uptake and effectiveness.

Figure 1 Causal model and characteristics of services and underlying conditions influencing
uptake and effectiveness
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Extension service: Quality of service: Farm households:

Outcomes: yields,

e.g. T&V, FFS, .| content, targeting, .| knowledge productivity, income,
participatory, ICT- timeliness, relevance, acquisition, capacity poverty, employment,
based, private efficiency increase, adoption empowerment

Characteristics of extension services:

Advisory method:

- Types of training or technology transfer:
demonstrations, field days, courses, farmer-to-
farmer diffusion

-Number of clientele: individual, group-based,
mass approaches

- Involvement of clients in planning and problem-
solving (“top-down” vs. participatory methods)
-Education orientation: social, cognitive

- Content: limited to specific crops/livestock or
dependent on needs identified by clients

- Types of media: training, radio, drama,
newspaper, ICT

Governance structures:
Role of public-private sectors in
financing/provision; decentralisation

Capacity and management:
Number of extensionists (staff-farmer ratio);
training level; management of system.

Contextual factors:

Policy environment (objectives):
Orientation (e.g. growth vs. poverty reduction,
high-value vs. staples); budget

Farming system:
Potential productivity; types of crops/livestock

Access to markets:
Inputs and outputs

Community:
Land availability/distribution; education levels;
conflict; gender

External factors:
Agro-ecological climate; weather events

Source: Birner et al. (2006).

The effectiveness of the extension system in fostering capacity building, technological
adoption and ultimately improved agricultural outcomes depends on key factors relating to
the advisory methods used, the governance, capacity and management structures of the



extension system, as well as underlying contextual factors such as the policy environment,
market access, characteristics of beneficiary communities and weather conditions. As noted
in Birner et al. (2006), the reasons for effective service delivery will be diverse, including
the appropriateness of the advisory methods, the capacity and numbers of extensionists,
and the management and governance structures of the organisations delivering the
services. And as highlighted by participatory models in particular, effectiveness may be also
influenced by the degree of feedback (indicated by the dashed arrows in Figure 1) and the
mechanisms of delivery of information from farmers to the research and extension system,
and thus the role of farmers in formulating demand and their ability to exercise voice. This
may depend in turn on the degree of decentralisation, the ratio of extensionists to farmers,
a responsive management approach, and indeed the use of participatory advisory methods
(ibid.). The policy environment determines the overall orientation of the advisory service,
the degree of resources devoted to it and the types of farmers targeted. Characteristics of
local communities, such as heterogeneity in terms of land- and asset-holdings, ethnicity,
education, gender roles and the degree of social exclusion, will determine the ability of the
extension services to penetrate communities and reach the disadvantaged, and the degree
of farmer-to-farmer diffusion. Finally, all of these factors, together with market access and
weather conditions will determine the degree of adoption of techniques and final outcomes
such as yields (for example, production per unit of land), income and empowerment.

2. Objectives

The objective is to provide a synthetic review of literature examining the effectiveness of
interventions in agricultural extension and advisory services in fostering improved outcomes
for farmers, and the reasons for differing levels of effectiveness in different contexts.

3ie synthetic reviews are conducted to Campbell/Cochrane Collaboration standards of
systematic review (Higgins and Green, 2009), while also emphasising variation in
programme outcomes arising from the context in which the intervention is carried out, as
well as the behavioural nmechanisms which underlie social change (Pawson, 2006). Van der
Knapp et al. (2006) provide an example of a review following this approach, and in a
recently completed synthetic review of the impact of water, sanitation and hygiene
interventions on childhood diarrhoea (Waddington et al., 2009) we synthesise information
along the causal chain from outputs through to outcomes.

The review will aim to synthesise quantitative estimates of effectiveness of extension
interventions relating to intermediate outcomes such as knowledge acquisition, adoption
and diffusion of technology, and final outcomes such as agricultural yields, household
income and poverty status. Because of the diversity of local agro-ecological conditions and
farming systems across, and even within, developing countries, the specific technology,
crops and management techniques recommended by extension programmes will be
different depending on the local context and needs of the farmers. Therefore, the focus of
the Review will be on extension as a mechanism or tool for improving farmers’ knowledge
and management practices in a way that leads to improved agricultural productivity,
incomes and welfare for farm households.

The review will also provide special focus on farmer field schools (FFSs), the extension
modality which has received much attention from policy makers in recent years. In addition
to information collected from IEs, the synthetic review will conduct a systematic search and
synthesis of quantitative and qualitative literature examining the facilitators or determinants
of, and barriers to, effectiveness of FFS interventions using a thematic approach. The



qualitative evidence will not be used in the effectiveness synthesis, but the findings from
these two arms of the study will be brought together in an attempt to understand why, how
and in which contexts agricultural extension interventions are effective (Noyes et al., 2008).
Development programmes implement complex interventions in a range of different
contexts, making the limitations of a systematic review focusing solely on effectiveness
particularly apparent. For the review to be more useful for policy-makers and practitioners it
is essential that syntheses also provide insights into why and how interventions are
successful or not in achieving their intended outcomes. Context-mechanism-outcomes
configurations will guide our overarching framework, and will use more established
approaches to qualitative evidence synthesis, particularly meta-ethnography and/or
thematic synthesis (Mays et al., 2005; Noblit and Hare, 1988; Thomas and Harden, 2008),
in an attempt to operationalise the approach while remaining true to the standards of
systematic review set out by the Campbell/Cochrane Collaborations.

3. Study team

Hugh Waddington (literature search, literature review, study coding, data analysis, write-
up) manages the 3ie Synthetic Reviews Programme, was principal investigator of a
synthetic review of water and sanitation evaluations (Waddington et al., 2009) and has
previous experience in impact evaluation and meta-analysis in the areas of health and
nutrition at the World Bank (Charmarbagwala et al., 2004; OED, 2005).

Birte Snilstveit (literature search, literature review, study coding, write-up) is the 3ie
Synthetic Review Programme’s Research Assistant, with previous experience in synthetic
review (Waddington et al., 2009). She holds an MA in Political Economy of Development,
training in research methods and an interest in social analysis of poverty and development.

Dr Howard White (technical advisor) is the Executive Director of 3ie, previously at the
Independent Evaluation Group of the World Bank and Fellow of the Institute of Development
Studies, University of Sussex. He is a proponent of theory-based impact evaluation design
and has led a number of impact evaluations in the areas of education, health, rural
development and rural electrification. He also has experience of meta-evaluation and meta-
analysis (for example, Charmarbagwala et al., 2004; IEG, 2008; Waddington et al., 2009).

Dr Jock Anderson (technical advisor) has over 40 years’ experience in agricultural
development research and policy, including positions as Professor of Agricultural Economics
at the University of New England, Armidale, Australia and Evaluation Adviser at the World
Bank. He has written extensively on agricultural extension, including a number of recent
review articles (see, for example, Anderson, 2007).

4. Methods

The Review aims to synthesise both quantitative and qualitative information relating to
effectiveness of agricultural extension interventions and the reasons underlying this. The
Review will aim to synthesise data from studies providing quantitative estimates of
effectiveness of agricultural extension and advisory service interventions and studies
examining reasons for implementation success or failure. The study will therefore aim to
synthesise both quantitative estimates of impact - measured by effectiveness in fostering
farmers’ knowledge acquisition, adoption of technological improvements or enhanced
productivity - and quantitative and qualitative information following a programme theory



approach, focusing on factors underlying the extent of service delivery quality, technological
adoption and diffusion, and sustainability.

4.1 Study selection criteria

Quantitative effectiveness studies

Studies eligible for inclusion in quantitative synthesis are rigorous impact evaluations (IEs),
based on experimental design (randomised assignment to the intervention) or quasi-
experimental design, including those based on statistical matching methods such as
propensity score matching (PSM) or studies based on survey data that use multivariate
techniques with adequate control for confounding variables and statistical methods to
account for sample selection bias, such as instrumental variables and difference-in-
difference estimation. Conversely, studies that do not attempt to control for these factors
will be excluded from quantitative synthesis. Articles will be selected that:
- report specific interventions providing agricultural extension and advisory services;

are conducted in developing (low- or middle-income) countries;

are based on data collected at the farm or household level;

estimate impact on farmers’ knowledge, including farmer-to-farmer diffusion,

adoption of improved technology, and/or outcomes such as agricultural yields,

incomes and poverty status.

This review limits the definition of extension and advisory services to those modalities
focusing on providing information or education on improved techniques, inputs or produce,
as opposed to those addressing issues related to marketing of produce, such as provision of
information on prices (for example, Jensen, 2007). The study will include those
interventions which provide extension as defined here in combination with additional
interventions, such as credit and market linkages, as in Ashraf et al. (2008).

Initial searches returned 14 quantitative IEs which are likely to meet the inclusion criteria, 8
of which examine farmer field schools: Ashraf et al. (2008); Cerdan-Infantes et al. (2008);
Feder et al. (2004); Godtland et al. (2004); Khan et al. (2005); Khan and Iqubal (2005);
Mancini (2006); Nkonya et al. (2008); Owens et al. (2001); Reddy and Suryamani (2005);
Romani (2003); Wu et al. (2005); Yamazaki and Resosudarmo (2008); Yang et al. (2008).
Information on these studies is summarised in Appendix 1. The searches also returned a
number of additional evaluations suffering from methodological weaknesses, such as lack of
control for endogenous programme placement and selection bias (Bindlish et al., 1993; De
Jager et al., 2006; Huan et al., 1999; Rola et al., 2002; Tripp et al., 2005). The nature of
agricultural extension interventions is seen to make randomisation difficult and most
evaluations therefore tend to use quasi-experimental methods including designs using
regression analysis and survey data. Only one evaluation involving randomised assignment
of an intervention aiming to assist farmers in adopting and marketing export crops by
providing advisory services, credit and marketing assistance has been identified (Ashraf et
al., 2008).* A common weakness with the identified IEs is that they mostly rely on relatively
small samples and often provide little information on the control group apart from that there
is no intervention in the village. Moreover, the inclusion of details of the intervention itself is
varied and often limited. We therefore envisage contacting study authors to elicit further
details and conduct additional searches for programme/project documentation.

4 This is common across agricultural interventions. Duflo et al. (2006), Duflo et al. (2009) and Gine

and Yang (2009) appear to be the only other impact evaluations in the field of agriculture that use
randomised assignment.



Non- IE studies

The in-depth analysis of farmer field school (FFS) interventions will draw on the quantitative
IEs, including any background programme/project documentation which we are able to
obtain on the interventions related to the IEs. Furthermore, additional non-IE studies will be
drawn on which report results of primary data analysis. Methods for assessing inclusion
status and study quality in qualitative synthesis are still under development, and there is no
universally-agreed methodology for doing so. We will adopt a two-stage approach to
inclusion of non-IE evidence, which, in addition to removing studies based on the usual
relevance criteria (intervention, population, relevance to research question, study type and
location), removes studies of particularly low quality in the first round (Thomas et al., 2003;
Spencer et al., 2003). Assessments of quality are then made in the second round, which can
then be used in sensitivity analysis of findings. The two-stage approach with minimum
quality criteria is useful in that studies suffering from clear methodological flaws are
excluded at an early stage and one avoids having to go through full data extraction and
quality appraisal, which can be laborious for an unnecessarily large number of studies.
Drawing on Thomas et al. (2003), and having reviewed CASP and Spencer et al. (2003), we
have developed a similar two-stage approach to quality appraisal for the review of
qualitative studies on farmer field schools (see Appendix 2).

Studies eligible for inclusion are based on quantitative, qualitative or mixed methods of
analysis that:
- report specific interventions providing agricultural extension and advisory services;
are conducted in developing (low- or middle-income) countries;
are based on primary data collected from clients, extension agents or experts;
assess determinants/facilitators of, or barriers to, at least one of the following:
service delivery quality; knowledge acquisition and/or diffusion; adoption of
technological improvements; sustainability;
report at least some information on all of the following: the research question,
procedures for collecting data, sampling and recruitment, at least two sample
characteristics.

A number of studies have been identified examining factors underlying effectiveness of FFSs
using mixed methods of research. Drawing on Rogers’ (2005) theory of the diffusion of
innovations, Feder and Savastano (2006) assess the characteristics and influence of opinion
leaders on the diffusion of new knowledge in the context of the FFS programme in
Indonesia. They find excessive socio-economic distance between opinion leaders and
followers reduces the effectiveness of diffusion. Johnson et al. (2003) assess the
technological, economic, human and social impacts of involving participatory methods in
extension service delivery, including FFSs in Indonesia, suggesting participation resulted in
more relevant technologies and higher economic impact. Similarly, Simpson and Owens
(2002) report on the findings of qualitative research conducted on FFSs in Ghana and Mali,
including group and individual interviews with stakeholders, and finding that programmes
paying more attention to consultations with farmers to identify local needs tended to result
in greater adoption and impact.

4.2 Search Methods for Identification of Studies

Electronic Searches



Because of the relatively specific nature of the interventions, combined with the limited
numbers of hits in preliminary searches, we will search using the following broad terms:
‘farmer field school* OR ‘agricultural advisory service* OR ‘training and visitt OR
‘integrated pest management’ OR ‘agricultural extension” OR ‘rural extension’ OR
‘participatory extension’. The following databases will be searched: AgEcon, CAB Abstracts,
Social Science Citation Index, International Bibliography of Social Science, EconLit, US
National Agricultural Library, JOLIS, BLDS, IDEAS. Google, Google Scholar, Networked
Digital Library of Theses and Dissertations Index to Theses and the ProQuest dissertation
database will also be searched to ensure maximal coverage of unpublished literature.

To identify quantitative impact evaluations, we will combine the following terms using
Google and Google Scholar (in other words, 7 separate searches): (‘farmer field school*’ OR
‘agricultural advisory service*’ OR ‘training and visit’ OR ‘integrated pest management’ OR
‘integrated nutrient management’ OR ‘integrated production and pest management’ OR
‘integrated crop management’ OR ‘agricultural extension” OR ‘rural extension’ OR
‘participatory extension’) AND (evaluation OR impact OR effectiveness). For the detailed
examination of farmer field schools, we will use the following broad terms using Google and
Google Scholar: ‘farmer field school*’ OR ‘Integrated pest management’ OR ‘integrated
nutrient management’ OR ‘integrated production and pest management’ OR ‘integrated crop
management’. Searches of Google and Google Scholar will be limited to the first 1,000 hits
sorted by relevance.

For all other databases, we will use the general search terms
(‘farmer field school* OR ‘agricultural advisory service* OR ‘training and visit' OR
‘integrated pest management’ OR ‘agricultural extension” OR ‘rural extension’ OR
‘participatory extension’).”

Although we have pre-selected a number of ‘themes’ relating to the causal chain
(knowledge, adoption, diffusion), which we were originally going to pair with these broader
terms, we decided we would allow for broader searches which may subsequently determine
the themes iteratively through the papers identified.

The initial search will be limited to titles and abstracts, and references for papers on which
full text copies are sought will be entered into reference management software Refworks.

Hand search and reference snowballing

We will conduct bibliographic back-referencing and citation tracking of included studies and
conduct a hand-search of relevant journals and shelves at the library of the University of
Birmingham, UK. Finally, we will identify and contact key researchers and organisations
working in the field of agricultural extension, including IFAD, IFOAM, ICARDA, Agricultural
program IFAP, Environment and Society (Essex University), ODI (Agricultural research and
extension network), IEG, IDRC, CGIAR research centres (including IFPRI), FAO, Inmasp,
Global IPM Facility, Poverty Action Lab, World Bank, Environment for Development, Practical
Action, Oxfam, FarmAfrica, and key bilateral donors.

5 Many of these search terms have been taken from the keywords of identified articles.



4.3 Data Collection and Analysis

The following data, where available, will be extracted for each included study:

General information Author, publication date, publication type,
funding agency, author affiliation.
Intervention design Intervention type, methods of service

delivery, time period and frequency of
intervention, governance structures, capacity
and management, additional interventions
provided.

Study design Study type, description of treatment and
comparison group, method, frequency and
period of data collection, allocation method,
sample size, sample attrition, spillovers,
contamination.

Study quality IEs: high quality/low quality assessment
(see below). Non-IEs: see Appendix 2.
Context Country, location, confounding variables,

community characteristics, agro-ecological
climate and weather, baseline input use,
market access.

Intermediate outcomes Knowledge acquisition by farmers, farmer-
to-farmer diffusion of knowledge,
technological adoption.

Final outcomes Yields, income, poverty status.

Qualitative/quantitative information Information relating to thematic synthesis:

including determinants of, and barriers to
service delivery quality, diffusion of
information, adoption of technological
improvements, sustainability.

Impact data will be collected from each reference selected for review including on
computation procedure of the outcome variable, and the estimated effect and 95 per cent
confidence interval. The review will stratify extension and advisory services into groups of
related interventions, including those examining FFSs, T&V, decentralised service delivery
and privatised or fee-for-service delivery (following Anderson and Feder, 2003). Information
will also be collected on additional agricultural interventions (for example, access to inputs
such as credit) carried out simultaneously, in an attempt to assess whether, or under which
circumstances, additional complementary interventions are necessary.

Studies will also be classified as of high or low quality. ‘High quality’ IEs are those based on
experimental or quasi-experimental data, in which comparison groups are described
adequately (in particular in respect of the nature of the interventions being received) and in
which clear measurement of and control for confounding variables is made. ‘Low quality’ IEs
are those with inadequate or inadequately described comparison groups, no control for
sample selection bias, or no clear measurement or control for confounding variables. For the
in-depth analysis of FFSs, we will use a check-list to assess quality of non-IE studies,



making judgements on the adequacy of the data collection, presentation, analysis and
conclusions drawn, as shown in Appendix 2 (and drawing on CASP, 2006).

4.4 Data Synthesis

Synthesis of quantitative effectiveness estimates

Quantitative evidence from impact evaluations will be synthesised by random effects meta-
analysis, using STATA software (STATA Corporation, College Station, TX, USA). The meta-
analysis estimates and 95% confidence intervals will be presented for each category and
sub-category of study, together with forest plots. Where appropriate, sub-group analysis
will be performed to examine heterogeneity among study results arising from differences in
study design and quality, effects of location and baseline conditions, and characteristics of
the population being treated. Statistical tests for publication bias and heterogeneity will be
carried out as appropriate.

Synthesis of non-IE evidence on FFSs

Systematic reviews have largely focused on synthesising evidence on effectiveness from
quantitative research. However, the contribution of different types of evidence, including
qualitative research evidence, is increasingly recognised in methodological discussions on
systematic reviews. Pope et al. (2007) suggest that “for the more complex questions facing
policy-and decision- makers a myriad of other forms of evidence in the widest sense —
including qualitative research, non-trial based quantitative research, views of stakeholders
and expert panels — will potentially be relevant” (p. 12). In addition to the synthesis of
quantitative data on effectiveness, the review will also provide a synthesis of quantitative
and qualitative evidence relating to the underlying factors that determine or hinder the
effectiveness of FFSs. As yet there is no agreed framework for the synthesis of diverse
forms of evidence, such as quantitative and qualitative research findings. Thus, we will draw
on a number of methods for qualitative synthesis suggested in the literature, such as realist
synthesis, thematic synthesis and meta-ethnography (Noblit and Hare, 1988; Pawson 2006;
Pope et al., 2007; Thomas et al., 2008).

A matrix will be constructed identifying determinants or facilitators of, and barriers to,
effectiveness, organised under the preliminary themes of service delivery quality,
knowledge acquisition, farmer-to-farmer diffusion, adoption of technology and
sustainability. Other themes emerging from the primary studies will also be included. We
will then attempt to draw on the idea of a ‘lines of argument’ synthesis suggested by Noblit
and Hare (1988) by comparing and contrasting findings from different study contexts, with
the aim of discovering “a ‘whole’ among a set of parts’ (Noblit and Hare, 1988, p. 63). The
implications of these findings for programme planning will then be discussed.

5. Plans for Updating the Review

The review will be updated after a period of 36 months, or once a significant amount of new
primary study evidence is available.



6. Timeframe

Searches for studies: January-March 2010.

Assessment of relevance of studies: February-April 2010.
Extraction of data: March-May 2010.

Quantitative and qualitative synthesis: June-July 2010.
Preparation of draft report: August 2010.

Dissemination: SeptemberNovember 2010.

Revision of draft report: December 2010.

7. Statement Concerning Conflict of Interest

There are no conflicts of interest to declare arising from researcher interest or financial
sources.



8. Appendix 1 Impact evaluations identified in preliminary searches

Study Location Description of intervention Study arms IE methods Outcomes measured
Ashraf et al Kenya Scheme encouraging small-holder (1) Extension (incl Cluster-RCT, Adoption of inputs and
(2008) farmers to produce horticultural market linkages) (2) difference -in- export crop production,
export crops, providing training as | Extension (incl market difference value of harvest,
well as links to exporters, linkages) + credit (3) estimator household income, follow-
commercial banks, retail providers | Control up
of farm inputs and transportation
services. Implementing NGO
initially provides orientation course
to farmers on the process of
producing for export, where
farmers learn about the need to
employ good agricultural practices
on their farms to ensure the
quality and safety of their produce.
In the credit-treatment group, the
NGO also helps coordinate in-kind
loans from agricultural retailers.
Cerdan-Infantes Argentina Extension programme providing (1) Extension (2) PSM, panel data Yield, quality of produce
et al (2008) advice on grape production, such Control; programme fixed effects
as irrigation, fertilisers and pruning | offered to all grape regression
producers, farmers
participated on voluntary
basis.
Feder et al. Indonesia Farmer field schools (FFSs) (1) FFS (2) Control Panel data Adoption (pesticide use),
(20044, b) providing training on integrated receiving traditional difference -in- farmer-to-farmer diffusion,
pest and crop management to rice | extension services; FFS difference yields
farmers, typically involving 8-12 location based on village | estimator
weeks of non-formal training accessibility and
focusing on problem solving presence of active
approaches and knowledge farmer groups
transfer
Godtland et al. Peru FFS providing training on IPM to (1) FFS (2) traditional PSM, Heckman Knowledge of IPM
(2004) potato farmers extension (3) synthetic practices
control
Khan and Iqubal India FFS providing training on IPM to (1) FFS attendees (2) Matching, panel Knowledge and beliefs,

(2005)

cotton farmers (group activities

carried out over 22 training
sessions during crop production

season)

non-FFS exposed
farmers (3) control

data difference -in-

difference
estimator

decision-making capacity,
adoption (pesticide use),
productivity, income




Study Location Description of intervention Study arms IE methods Outcomes measured
Khan et al (2005) | Pakistan FFS providing training on IPM to (1) FFS attendees (2) Matching, panel Farmers’ knowledge,
cotton farmers non-FFS exposed data difference -in- | decision-making capacity,
farmers (3) control difference knowledge retention,
estimator adoption, income
Mancini 2006, India FFS providing training on IPM to (1) FFS attendees (2) Matching, panel Farmers’ knowledge,
Mancini et al cotton farmers non-FFS exposed data difference -in- | adoption (pesticide use),
2008 farmers (3) control difference yield, health, gender and
estimator social implications, labour
allocation, environmental
impacts.
Nkonya et al, Nigeria Community driven development (1) Programme PSM, difference -in- | Provision and use of
2008 agricultural project in Nigeria. beneficiaries (2) control difference demand driven services,
Interventions include demand- estimator income poverty, access to
responsive advisory services infrastructure and
(support for services that will productive assets, capacity
enable beneficiaries to adopt building, conflict
output enhancing teghniques and resolution.
more profitable marketing
practices), as well as rural
infrastructure investment,
productive asset aquisition
support, capacity building and
conflict resolution
Owens et al, Zimbabwe Extension to resettlement areas; (1) Beneficiaries (2) Panel data Yield, value of production
2001 activities undertaken through control (no access to difference -in-
group meetings and individual extension) difference
farm visits, typically focusing on estimator
crop spacing, fertiliser application,
but also fallowing, field contouring
and crop rotation.
Reddy and India IPM FFS to cotton farmers (1) Beneficiaries (2) Matching, panel Farmers’ knowledge, skills,
Suryamani control (unclear data difference -in- | adoption of IPM practices,
(2005) extension access) difference diffusion
estimator
Romani, 2003 Cote Extension services provided (1) Beneciaries (2) Panel data fixed Cocoa, coffee and food
d’lvoire through network of agents and Control (not registered in | effects estimator crop yields, revenue

agronomists residing in villages
who are in charge of creating and
running contact groups and of
diffusion of innovation themes and
techniques, providing advice on

prog)




Study Location Description of intervention Study arms IE methods Outcomes measured
fertilisation and pesticide
treatments, creation of plant
nurseries.
Wu et al (2005) China FFS (1) FFS graduates (2) Matching, panel Adoption (pesticide use),
non-FFS exposed data difference -in- | yield, profit
farmers (3) control difference
estimator
Yamazaki and Indonesia IPM FFS (1) FFS attendees (2) Single difference Diffusion, adoption, yield
Resosudarmo, non-FFS exposed estimator
2008 farmers (3) control
receiving traditional
extension services
Yang et al., 2008 | China FFS and conventional extension to | (1) FFS attendees (2) Panel data Knowledge acquisition and
provide training on pest control (receiving difference -in- decision-making ability
management techniques to conventional extension) difference
vegetable farmers estimator




9. Appendix 2 Non-IE study inclusion and quality assessment criteria
Stage 1 (study inclusion)
Is the paper related to some form of agricultural extension?

Does the paper report an primary research, collected from clients, extensionists or
experts?

Is the research undertaken in a developing country?
Does the study assess determinants/facilitators of, or barriers to:
- service delivery quality?
- knowledge acquisition and/or diffusion?
- adoption of technological improvements? and/or
- sustainability?

Does the study report at least some information on all of the following:

research question;

procedures for collecting data;

sampling and recruitment; and

at least two sample characteristics?

Stage 2 (study quality)

Is the aim of the research clearly stated?

Is there a clear link to relevant literature/theoretical framework?
Does the paper include a clear description of:

- the context?

- the sample selection?

- methods for data collection and recording?

- methods of analysis?

If the findings are based on quantitative analysis of survey data, are multivariate
techniques used to control for potential confounding variables?

Are the findings supported by the data?
Are the analysis and conclusions based on the findings from the research?

Does the paper discuss ethical considerations related to the research?
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