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Plain Language Summary 
Background 
Many poor people living in Africa depend on their small farms for survival. There has been a 
lot of interest in trying to reduce poverty in the region by supporting these farmers to produce 
more and make a profit from their farms. This has included providing training programmes 
for farmers and introducing new products and farming techniques, such as fertilizers or new 
types of crops. Although a substantial amount of money has been invested in these 
approaches by governments and international donors, the effects of these interventions on 
food security and economic outcomes are unclear. We therefore set out to systematically 
review the available evidence.  

Approach 
We searched thoroughly in major academic databases related to agricultural development 
(e.g. CAB abstracts, EbscoHost), as well as in the grey literature for all relevant research 
about the effects of training or the introduction of new approaches on smallholder farmers in 
Africa. We took steps to ensure we only selected the research that was relevant to our 
question and where we had confidence in the results. We synthesised the results of included 
studies using meta-analysis, although some sub-groups of studies could not be combined 
due to heterogeneity of outcome measures and lack of consistent reporting of statistical 
information.  

Findings 
Out of the many thousands of research studies available on farming in Africa, we identified 
19 relevant studies. Our analysis does not provide a coherent picture of the effects of 
training, innovation and new technology interventions on smallholder farmers’ livelihoods. 
The conducted meta-analyses are based on very limited samples of rigorous research. 
Keeping this limitation in mind, there seems to be some promise that agricultural input 
innovations, in particular orange-fleshed sweet potato (OFSP), might have positive effects 
on smallholders’ levels of food security (g=0.71; 0.44, 0.98). There are also some positive 
indications that training interventions might have beneficial effects on farming households’ 
income although these findings are not statistically significant (g=0.12; -0.04, 0.27; n=4). 

Implications 
Our systematic review presents training, innovation and new technology interventions as 
holding some potential to support African smallholder farmers’ livelihoods. However, the true 
potential of these interventions is difficult to assess due to a lack of rigorous research 
evidence, and the prevailing heterogeneity in context and risk of bias in the limited sample of 
available research. 
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Summary 
Background 
The majority of the rural poor in Africa depend on smallholder farming as a livelihood 
strategy. Yet smallholder farming systems are constrained by a lack of agricultural inputs 
and access to farming resources. Smallholder farming thus rarely exceeds levels of 
subsistence production. Interest in African smallholders has been growing in the last decade 
(World Bank, 2007). Improving smallholder farming systems has a direct nexus to 
agricultural development and poverty reduction. Smallholder farming interventions aim to 
improve both household income and food security among rural households. As a result they 
have been presented as a holistic and cost-effective approach to target rural development 
and poverty reduction. The introduction of innovation and new technologies and the 
provision of training represent two important interventions targeted at smallholder farmers in 
Africa.  

Objectives 
To systematically review evidence on the effects of training, innovation and new technology 
on African smallholder farmers’ economic outcomes and food security. 

Search strategy 
An exhaustive search of the academic and grey literature covering the literature published 
between 1990-2014 yielded 18,470 citations derived from 39 sources. Reference lists from 
previous reviews and from included studies were also examined. A systematic map of 
evidence further informed the scope and specificity of search terms and sources. Search 
strings were developed in conjunction with information scientists and covered key terms 
related to smallholder farming, impact evaluation, Africa, and the interventions of interest. 

Selection criteria 
This review includes impact evaluations that investigate the effects of training, innovation 
and new technology on the economic outcomes and food security of African smallholder 
farmers. To be eligible for inclusion in this review studies were required to: a) be conducted 
in Africa; b) feature smallholder farmers as the target population; c) evaluate a training 
programme and/or facilitation of innovation and new technology; d) measure the effects of 
these interventions on economic outcomes or food security; and e) use experimental or 
quasi-experimental methods.  

Data collection & analysis 
Data were extracted from the included studies using a detailed coding tool. The risk of bias 
of the included studies was assessed using the risk of bias tool developed by the Cochrane 
Methods group (Higgins et al. 2011) and adapted for non-randomised studies (Sterne et al. 
2013). To ensure the uniform application of these tools, we evaluated the reliability of 
reviewers’ assessments through the calculation of an inter-reviewer Cohen’s kappa score. 
Coding, screening and quality appraisal was done on EPPI-Reviewer (Version 4.3.6.0), 
which was further used to store data throughout the review process. We conducted a 
statistical meta-analysis of standardised mean differences for agricultural input innovations 
and training interventions. Due to heterogeneity and lack of statistical information the studies 
assessing the effects of agricultural practice innovation were synthesised narratively.  
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Results 
A total of 19 studies reported in 32 papers (comprising a total of 4,493 participants) met the 
inclusion criteria of the review. These studies assessed mainly the effects of innovation and 
new technology interventions (n=14). Agricultural input innovations, such as biofortified food 
crops present the most common form of innovation (n=12). Only five studies investigated the 
effects of training interventions. Of these, three training programmes assessed the effects of 
farmer field schools.  

The overall quality of the included studies was mixed and roughly split into two halves. The 
first half (11 studies) consisted of reliable evidence with nine low and two moderate risk of 
bias ratings. The second half consisted of eight studies and presented less reliable evidence 
as six studies were judged at serious risk of bias and two at critical risk of bias. Of the nine 
studies rated as low risk of bias, seven used randomised control trial designs (RCTs) and 
two evaluations applied rigorous quasi-experimental designs.  

We are unable to reach definitive findings regarding the effects of the reviewed smallholder 
farming interventions on farmers’ economic outcomes and food security. The conducted 
meta-analyses are based on very small samples of evidence and are further compromised 
by large heterogeneity across studies’ effect sizes and risk of bias. In this context we present 
the detailed results of our statistical syntheses: 

• Synthesising the effect sizes of six agricultural input innovations, we identified an 
improvement in farmers’ levels of food security as measured by nutritional indicators 
(g=0.71; 0.44, 0.98). 

• Synthesising the effects of five OFSP interventions, we identify an improvement in 
farmers’ levels of food security as measured by nutritional indicators (g=0.86; 0.59, 
1.13). 

• Synthesising the effects of three agricultural input innovations, we identify an 
improvement in farmers’ income as modelled on the increased monetary value of 
their total harvest (g=0.26; 0.1, 0.41). 

• Synthesising the effects of five training interventions, we fail to find an effect on 
farmers’ income as modelled on the monetary value of their total harvest (g=0.12;          
-0.04, 0.27). 

We caution against using these pooled effect sizes as rigorous evidence of the positive 
effects of the reviewed interventions on smallholder farmers’ livelihoods in Africa. Given the 
small sample and its risk of bias, the findings of our limited statistical analyses merely 
provide evidence that innovation and new technology, as well as training interventions hold 
potential to support smallholder farmers. As we did not identify evidence of harm caused by 
these programmes, the small amount of the available and synthesised evidence does lend 
some cautious support to the positive effects of these interventions.  

Within the reviewed interventions OFSP, as a Vitamin A rich staple food, presented the most 
promising intervention approach. OFSP programmes yielded positive effects on nutrition in 
four different contexts and programmes have successfully been taken to scale. 
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Authors’ conclusions 
The evidence identified by our systematic review does not allow for definite conclusions on 
the effects of training, innovation and new technology interventions on smallholder farmers’ 
economic outcomes and food security in Africa.   

The limited synthesised evidence suggests agricultural input innovations might increase the 
nutritional status of farming households. They might also, albeit to a lesser degree, increase 
the monetary value of famers’ harvest. Training programmes potentially might lead to 
increased household income as well; similarly through an increase of the monetary value of 
farmers’ harvests. However, more rigorous research, that is theory-based impact evaluations 
of smallholder farming interventions, is required to explore these promising findings.  

In the context of renewed interest in smallholder farming as a key approach to rural 
development, this review provides cautious support to sustain this focus on smallholder 
farmers. The limited synthesised evidence points into the direction that efforts to support 
smallholder farmers have the potential to improve rural livelihoods. We made specific 
recommendations to policy-makers, researchers, and future review teams.  



v 

Contents 

Plain language summary ..................................................................................................... i 
Summary ............................................................................................................................. ii 
List of figures and tables…………………………………………………………………………..v 
1. Background .................................................................................................................. 1 

1.1. Food security and poverty reduction for smallholder farmers in africa ..................... 1 
1.2. The interventions .................................................................................................... 2 
1.3. How the interventions might work ........................................................................... 5 
1.4. Why it was important to do this review .................................................................... 8 

2. Objectives ................................................................................................................... 10 
3. Methods ...................................................................................................................... 11 

3.1. Criteria for considering studies for this review ....................................................... 11 
3.2. Search methods for identification of studies .......................................................... 16 
3.3. Data collection and analysis .................................................................................. 18 

4. Results ........................................................................................................................ 25 
4.1. Description of studies ............................................................................................ 25 
4.2. Risk of bias in included studies ............................................................................. 30 
4.3. Publication bias ..................................................................................................... 33 
4.4. Synthesis of results ............................................................................................... 34 

5. Discussion .................................................................................................................. 54 
5.1. Summary of main results ...................................................................................... 54 
5.2. Overall completeness and applicability of the evidence ........................................ 54 
5.3. Quality of the evidence ......................................................................................... 55 
5.4. Limitations and potential biases in the review process .......................................... 56 
5.5. Discussion of the main results............................................................................... 56 
5.6. Deviations from protocol ....................................................................................... 58 
5.7. Agreements and disagreements with other studies and reviews ........................... 59 

6. Authors’ conclusions ................................................................................................ 61 
6.1. Implications for practice and policy ....................................................................... 61 
6.2. Implications for research ....................................................................................... 61 

References ........................................................................................................................ 64 
7. Information about this review ................................................................................. 107 

7.1. Review authors ................................................................................................... 107 
7.2. Roles and responsibilities ................................................................................... 110 
7.3. Sources of support .............................................................................................. 111 
7.4. Declarations of interest ....................................................................................... 111 
7.5. Plans for updating the review .............................................................................. 111 
7.6. Author declaration ............................................................................................... 111 

8. Tables ....................................................................................................................... 113 
8.1. Summaries of included studies ........................................................................... 123 
8.2. Annotated intervention categories ....................................................................... 149 

Appendix 1: overlapping literature reviews and systematic reviews .......................... 154 



vi 

Appendix 2: risk of bias tool .......................................................................................... 156 
Appendix 3: search records for each database ............................................................ 179 
Appendix 4: coding sheet ............................................................................................... 194 
Appendix 5: risk of bias table ........................................................................................ 203 
Appendix 6: effect size calculation formulae ................................................................ 206 
Appendix 7: additional forest plot ................................................................................. 207  



vii 

List of figures and tables 
Figure 2: An initial causal pathway ......................................... Error! Bookmark not defined. 
Figure 3: Review flow chart ................................................................................................. 26 
Figure 4: Map of included studies........................................................................................ 28 
Figure 5: Risk of bias results ............................................................................................... 33 
Figure 6: Funnel plot ........................................................................................................... 33 
Figure 7: Meta-analysis of agricultural input innovation on food security ............................. 38 
Figure 8: Meta-analysis of agricultural input innovation on income ...................................... 44 
Figure 9: Meta-analysis of training interventions on income ................................................ 49 
Figure 10: Annotated causal pathway ................................................................................. 58 
 

Table 1: A revised framework of innovation and new technologies........................................ 3 
Table 2: Dimensions of training interventions ........................................................................ 4 
Table 3: Defining smallholder farming for this review .......................................................... 13 
Table 5: Overview of effect size calculations ....................................................................... 34 
Table 6: Sensitivity analysis of food security outcomes in agricultural input innovation 

interventions ......................................................................................................... 39 
Table 7: Moderator analysis of food security outcomes in agricultural input innovation 

interventions ......................................................................................................... 40 
Table 8: Narrative overview of agricultural practice innovation and income ......................... 45 
Table 9: Narrative overview of agricultural practice innovation and food security ................ 47 
Table 10: Sensitivity analysis of income outcomes in training interventions ........................ 51 
Table 11: Moderator analysis of income outcomes in training interventions ........................ 51 
Table 12: Characteristics of included studies .................................................................... 113 
Table 13: Agricultural input innovation & food security ...................................................... 149 
Table 14: Agricultural input innovation & economic outcomes ........................................... 151 
Table 15: Training & economic outcomes: farmer field schools & other training ................ 152 



1 

1. Background 
1.1. Food security and poverty reduction for smallholder farmers in Africa 

A large proportion of the world’s poor live in rural areas, dependent on subsistence farming 
for their survival (Food and Agriculture Organisation [FAO], 2011). Smallholder farmers have 
been credited with providing up to 80 per cent of food in developing countries (International 
Fund for Agricultural Development [IFAD], 2012), which creates the potential for 
smallholders to not only feed themselves but also to supply urban food markets. Vietnam’s 
smallholder farmers are often highlighted as an exemplary case transforming the country 
from a net-importer of food to a major exporter (IFAD, 2012).  

Whilst definitions of smallholder farming vary, the concept usually incorporates a number of 
key elements (Morton, 2007): farms on which labour is predominantly provided by the family 
unit (‘family farms’) (IFAD, 2009); farmers and farms that are resource poor in terms of 
farming and financial inputs (Nagayets, 2005; Dixon et al. 2003); farms of a particular size, 
most commonly two hectares (Nagayets, 2005; Hazell et al. 2010; Wiggins et al. 2010; 
World Bank 2003; IFAD, 2011a); and farms which are predominantly run for subsistence 
(Narayan & Gulati, 2002).  

Smallholder farming is of particular significance to Africa for two overarching reasons. Firstly, 
the economies of most African states continue to be dominated by agriculture (Massett et al. 
2011). The agricultural sector employs on average about 65 per cent of the labour force in 
African states (Alliance for a Green Revolution in Africa [AGRA], 2013). Wages derived from 
agricultural labour are a main source of household income in rural areas, and smallholder 
farming presents an economic livelihood strategy for the majority of the rural poor in Africa 
(World Bank, 2007). Secondly, smallholder farming also serves as a subsistence strategy for 
rural households. In the absence of an established formal economy, access to markets, and 
commercial institutions, subsistence production often is the only means for households to 
meet adequate food consumption. Around 500 million African smallholder farmers are 
believed to produce agricultural products for subsistence (World Bank, 2006). This 
production is, for example, estimated to account for more than 75 per cent of cereals and 
almost all root crops consumed on the continent (AGRA, 2o13).   

Despite this central role in national and regional food systems, smallholder farmers 
themselves often belong to the continent’s poorest and most marginalised people (World 
Bank, 2007). With less than $2 per day, the average income earned from agricultural labour 
is insufficient to meet household needs and to finance investment (AGRA, 2014; Internatioal 
Food Policy Research Institute [IFPRI], 2011). In addition, small plots, little use of 
agricultural inputs such as fertilizer, as well as unfavourable soil and climate conditions, 
leaves subsistence farmers at the constant risk of food insecurity. AGRA (2014) estimates 
that 223 million people in Africa are undernourished, most of these living in rural areas. The 
2014 Global Nutrition Report adds evidence to this, identifying high rates of stunting and 
wasting prevailing in particular in smallholder households (IFPRI, 2014). The majority of 
smallholder farmers in Africa neither meet their monetary nor dietary needs through the 
practice of small-scale agriculture.  

Agricultural growth is regarded as a two-sided mechanism to promote rural development in 
Africa (World Bank, 2007; IFPRI, 2011). Firstly, increasing the agricultural production of 
smallholders will lead to increased revenues from sales at domestic (and potentially 
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international) food markets, allowing for more agricultural investment as well as increased 
employment of agricultural labour. This factor is assumed to unlock the potential of local 
economies in rural areas. Secondly, an increased production of agricultural products allows 
for more stable and improved household diets due to the larger availability of, and access to, 
foodstuff. This factor is assumed to improve the food security of the rural poor leading to 
long-term benefits such as better health and increased human capital (World Bank, 2007; 
IFPRI, 2011). 

In the African context, the low productivity of smallholder farmers, as compared to former 
low-income country peers in Asia or Latin America, has been identified as a main cause of 
the continued underperformance of the agricultural sector in Africa (IFPRI, 2011; AGRA, 
2013). Between 2000 and 2010, the average grain yields in Africa were 1.1-1.5 metric tons 
per hectare; this presents around one-third to one half of the world’s average (3.2 metric 
tons per hectare). It is widely acknowledged that the Green Revolution, which led to large-
scale development successes particular in Asia, has mainly bypassed Africa (Terry, 2010; 
World Bank, 2007). While there are different explanations as to why the adoption of Green 
Revolution technologies and practices has been slow in Africa (Terry, 2010), consensus has 
emerged that the increase of smallholders’ productivity is key to fostering agricultural growth 
in Africa (AGRA, 2013; IFPRI, 2011). 

In summary, the importance of smallholder farming in Africa in contributing to household 
food security as well as providing a productive economic livelihood strategy in rural areas 
has established smallholder farming as a key theme in rural development and poverty 
reduction.  

1.2. The Interventions  

There are currently a multitude of agricultural interventions in place across Africa (Sapa, 
2009). The focus of these interventions has shifted as the understanding of the relationship 
between agriculture and poverty has developed (Massett et al. 2011). Early interventions 
focused on increasing productivity to meet a perceived lack of food. With the realisation that 
undernourishment persists alongside high levels of production (Reutlinger & Pellekaan, 
1986), structural issues came to the fore and the concept of food security was introduced 
(Sen, 1981). Interventions shifted towards income generation, access to markets, and the 
production of more nutritious and calorific foods.  

Agricultural productivity can be improved in different ways and programmes designed for this 
purpose need to take into consideration a complex set of contextual, political, and socio-
economic factors. The 2013 Africa Agriculture Report singles out the “increased use of 
agricultural inputs, modern farming techniques, and reduced market inefficiencies” (AGRA, 
2013:20) in order to improve agricultural productivity in the region. Specific examples of 
technological innovations to improve the efficiency and output of smallholder famers include 
treadle pump irrigation technology (Adeoti et al. 2009); biofortification and health information 
(de Brauw et al. 2013); and adopting export crops and marketing techniques (Ashraf et al. 
2008). 

Two groups of interventions in particular have been implemented to increase food security 
and reduce poverty among smallholders in Africa:  the training of farmers on agricultural 
practices and inputs as well as encouraging farmers to adopt agricultural innovations and 
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new technologies. These interventions are not mutually exclusive and both groups of 
interventions are discussed in detail below.  

1.2.1. New technology and innovation 

Interventions that are categorised as new technology/innovation emphasise the introduction 
of a ‘new’ farming method, product, or service. These new technologies and innovations can 
include: fertilizers; new crops; more nutritious crops; and new industries (Ton et al. 2011); 
and incorporate these technical developments into new farming systems (Adjei-Nsiah et al. 
2008). Well-known examples of interventions promoting new technologies and innovations in 
Africa include the provision of genetically improved crops, such as the new Bt cotton variety 
(Bennett et al. 2004). Bt cotton is an insect-resistant and higher-yielding cotton crop that was 
introduced to smallholder farmers in South Africa aiming to establish a commercially viable 
cotton industry cluster. The intervention category also includes the introduction of different 
farming methods. For instance, conservation agriculture (CA) as a less resource-intensive 
and more sustainable practice of farming presents an agricultural innovation (Wanyama et 
al. 2010), as does the promotion of OFSP as a Vitamin A rich staple food (Gilligan et al. 
2014). 

For our review we adopted a framework separating innovation and new technologies into 
three sub-categories, drawing on an existing framework developed by Sunding and 
Zilberman (2001) (Table 1). Firstly, agricultural practice innovations refer to new ways of 
practicing smallholder farming. This entails new farming processes at the micro-level, e.g. 
legume intercropping to prevent soil nutrient loss (Wanyama et al. 2010). It also refers to 
macro-level changes such as the fundamental shift from subsistence cultivation to 
production of crops targeted for export markets (Ashraf et al. 2008). The emphasis of the 
category is therefore on processes and practices rather than inputs and products. 

Table 1: A revised framework of innovation and new technologies 

Component Example 

Agricultural practice innovation Commercial agriculture, soil management 

Agricultural product innovation Fertilizers, biofortification, new crop varieties 

Technical input innovation Tractors, drip-irrigation, information and 
communication technologies (ICTs) 

Secondly, agricultural product innovations refer to the introduction of new biological or 
chemical inputs to support smallholders. The emphasis of these innovations remains on the 
production input itself rather than the manner in which it is cultivated or marketed. Common 
forms of product innovations include biofortified crop varieties that have, for example, 
greater nutritional value or lead to higher yields (Akalu et al. 2010; Hotz et al. 2012a). 
Fertilizers present another form of product innovation, as does the introduction of foreign 
crop varieties that are not necessarily biologically modified. The establishment of Ariabta 
coffee farms in Uganda, for instance, can be regarded as the introduction of a new crop 
(Isoto et al. 2014).   
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Lastly, technical input innovations comprise any form of machinery that is applied to improve 
smallholder farming. This can range from large-scale investments such as tractors or storing 
facilities, to basic technologies such as drip-irrigation (Burney, 2010). This category also 
includes most recent innovations in the field of ICT. In particular, the increased use of mobile 
phones is affecting smallholders’ purchase and sales habits (Aker et al. 2010).        

1.2.2. Agricultural training/knowledge  

Training interventions place emphasis on facilitating knowledge or skills transfers on topics 
of agricultural benefit to farmers. The content of such training might not necessarily be new 
to farmers, but rather might not have been widely adopted. Training interventions for farmers 
vary considerably. Some interventions focus directly on teaching farmers agricultural 
knowledge using top-down ‘train and visit’ approaches (Hume, 1991). Such training 
interventions are also often packaged as ‘extension services’, a broad term for programmes, 
which aim to “support and facilitate people engaged in agricultural production to solve 
problems and to obtain information, skills and technologies” (Anderson, 2007: 6).  

Although traditionally considered as a top-down approach to training, extension services 
have over time become more participatory in nature (Waddington et al. 2014). Specifically 
farmer field schools, which may be one component of broader agricultural extension 
services, use a more bottom-up approach to training and knowledge transfer (Waddington et 
al. 2009). Farmer field schools aim to be participatory, empowering, and experiential in 
nature, focusing on problems and priorities identified by farmers themselves, rather than 
those determined by outsiders (Waddington et al. 2014). Initially developed to tackle an 
over-reliance on pesticides, field schools have now been implemented to address a range of 
different issues across more than 80 countries (van den Berg, 2004).  

For this review, three aspects of these training interventions were of particular relevance: 
how experiential or participatory the training was; the duration of the training; and the 
content of the training – see Table 2.  

Table 2: Dimensions of training interventions 

Was the training experiential or 
participatory? 

Fully participatory designed to empower farmers and provide 
experiential learning 
Partly participatory with limited experience provided 
Limited participation by farmers with didactic teaching 
approaches 

How long did the training last? Less than one day 
1-7 days 
Longer than one week 

What was the content of the training? A new technology or innovation  
Other 

The work of the Japan International Cooperation Agency (JICA) in enhancing rice production 
in Uganda provides a good example of the range of different training programmes (Kijima, 
2014). JICA’s training has been offered in the form of a yearlong extension service in which 
JICA staff visit smallholder farmers regularly and demonstrate new cultivation practices on 
experimental plots on the farmers’ own land. Other JICA projects aim to build the capacity of 
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local extension workers. In these programmes, smallholder farmers travel to local research 
sites where extension activities are conducted. In contrast to the on-field visits, no farming 
inputs are provided to farmers and the training is less participatory. Lastly, in the most 
rudimental form, training can be facilitated by the mere provision of agricultural guidebooks. 
In an effort to save staffing costs – a major factor disabling the sustainability of JICA’s work 
– a pilot programme produced detailed agricultural guidebooks with written and animated 
information on effective cultivation practices. These guidebooks were issued to smallholder 
farmers in the belief that farmers could teach themselves relevant practices (Kijima, 2014).  

1.3. How the interventions might work 

The intended outcomes of these interventions (i.e. new technology/innovation; training) are 
wide-ranging: from investment (in seed, land, livestock, or labour), to increased yields, 
productivity, income generation, health, nutrition, food security, and poverty reduction (World 
Bank, 2007). In particular, there is increasing emphasis amongst international donors on the 
‘end-point’ outcomes of food security and poverty reduction. Smallholder farming has long 
been positioned with the potential to end food insecurity (Sen, 1981; Reutlinger & Pellekaan, 
1986) and more recently it has been connected to the concept of ‘pro-poor growth’ (AGRA, 
2013).    

The mechanisms by which these interventions work involve several intermediate steps. 
These steps are multi-faceted, and dependent on factors such as the environmental context, 
political stability, economic climate, as well as more direct elements such as farmers’ scope 
to change their practice and increase their productivity. As Figure 1 illustrates, there are key 
intermediate outcomes on the pathway from intervention to increased food security and 
increased income or wealth, including investment, knowledge transfer, adoption of 
innovation, diffusion of innovation, increased yields and productivity.  

Figure 1 provides an outline of a detailed casual pathway on how innovation, new 
technology, and training interventions may lead to improved wealth, income, and food 
security outcomes for smallholder farmers. The figure lays out a number of steps that 
illustrate the processes that might allow the applied programmes to affect the desired final 
outcomes. On the right hand side of the diagram we outline a number of key assumptions 
associated with each step.  

The first step refers to the adoption of the interventions. If smallholder farmers have no 
demand for the interventions or the programmes are not appropriate to local contexts, 
farmers will at best not partake in the activities and might even actively resist them. Having 
adopted the interventions, farmers are expected to experience a change in agricultural 
inputs, outputs, or practice. However, some interventions (training programmes in particular) 
might not aim to primarily change agricultural inputs or outputs, but rather target changes in 
farming practices such as integrated pest management techniques. The mechanisms 
through which smallholder farming interventions are assumed to exert their beneficial effects 
on farmers are therefore diverse.  

Furthermore, a number of intermediate outcomes might play a role in the translation of these 
changes in agricultural inputs, outputs, and practices into final economic and food security 
outcomes. These intermediate outcomes refer to: a) the potential diffusion of the new 
technologies; b) changes in agricultural productivity and investment; c) changes in farmers’ 
yields; and d) changes in agricultural knowledge and skills.  
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The last step of the causal pathway represents the final outcomes that the reviewed 
interventions ideally could achieve. The focus of our review was on economic and food 
security outcomes. We admit that contextual factors might mitigate the effects of potentially 
beneficial interventions. For example, a training programme might succeed in changing 
framers’ levels of agricultural knowledge but due to a draught in the area none of the 
participants might experience improvements in income, wealth, or food security. We also 
aimed to assess whether gender factors might contribute or prevent effective changes in 
smallholder farmers’ livelihoods. 
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Figure 1: An initial causal pathway 
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1.4. Why it WAs important to do this review 

Smallholder farming is key to improving social and economic development in rural Africa. 
Both national and international agencies are aiming to improve the productivity of 
smallholder farming. For instance, in 2009, the G8’s L’Aquila initiative pledged $22 billion for 
agriculture in developing countries (G8, 2009). In 2012, IFAD launched the Adaptation for 
Small Holder Agriculture Programme (www.ifad.org/climate/asap/). On a national level, 
heads of state in Africa are increasingly stressing the need for support for smallholder 
farmers. In 2003, African heads of state signed the Maputo Declaration promising to spend 
at least 10 per cent of their national budgets on agriculture development. (African Union 
[AU], 2003.) More recently, South African President Jacob Zuma also emphasised the need 
for support of smallholder famers in his 2013 State of the Nation Address (Republic of South 
Africa [RSA], 2013).  

Donor organisations similarly have placed a renewed focus on smallholder agriculture 
(IFAD, 2012). The Bill and Melinda Gate foundation alone has committed more than $2 
billion to support an African Green Revolution (Bill and Melinda Gates foundation, 2015). 
Likewise, the World Bank believing “agricultural development to be one of the most powerful 
tools to end extreme poverty” has increased the lending for agricultural development in 
Africa in 2014 to $ 1.6 billion, a 59 per cent increase as compared to lending in 2010. (World 
Bank, 2015).  Taken together, these efforts are hoped to support smallholder farmers’ 
productivity and resilience to shocks. Assuming that these investments could lead to a 
doubling of farmers’ yields, 400 million smallholder farmers might be able to lift themselves 
out of poverty over the next 20 years. 

While there is consensus on the need to support smallholder farming, it is not clear which 
programmes are most effective. Funders, such as the Bill and Melinda Gates foundation, 
increasingly demand evidence of programme impact and cost-effectiveness. However, 
evidence from individual impact evaluations fails to systematically compare different 
interventions with each other. Previous systematic reviews have identified land property 
rights and farmer field schools as promising interventions (Lawry et al. 2014; Waddington et 
al. 2014). Evidence of the effects of smallholder farming has since been forthcoming in the 
context of an increased importance of funding allocated to support smallholders.  

In order to avoid duplication of efforts and address an evidence gap, the scope of this review 
was informed by a detailed map of all published and ongoing evidence products assessing 
the impact of smallholder farming interventions in Africa (Stewart et al. 2014a). The map 
followed initial discussions and scoping exercises with agricultural stakeholders in Africa. In 
2013, we initiated meetings with government agencies and non-governmental organisations 
(NGOs) supporting smallholder farmers in Africa and identified their priorities for evidence to 
inform their programmes. Having consulted widely on the range of interventions 
implemented and their intended outcomes, we identified the need for clear evidence on the 
effects of innovation, new technology and/or training interventions, and their impacts on both 
poverty reduction and food security. We then conducted an initial scoping review to 
ascertain the extent to which published reviews had already answered these questions. It 
highlighted how more focussed reviews provided evidence on one intervention, but did not 
answer the question that donors and NGOs raised around which intervention to invest in and 
why. (See Box 1 and Appendix 1 for more on this preliminary scoping work.) 
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Box 1: An overview of our ‘review of reviews’ (reproduced from Stewart et al. 2014a, 
with authors’ permission)  
A total of 21 systematic reviews of relevance to smallholder farming in Africa were found. Of 
these, 18 reviews were complete, two protocols were published (Loevinsohn and Sumbug 
2012; Knox, Daccache and Hess, 2013) and a third protocol is currently under peer review 
(Dorward et al. 2013). The protocols both focus on agricultural infrastructure (Loevinsohn 
and Sumbug, 2012; Knox, Daccache and Hess, 2013), whilst Dorward and colleagues’ 
review will focus on agricultural finance. The scopes of the 18 completed reviews were 
categorised into four broad intervention categories: training, innovation and new technology, 
infrastructure and finance. Only one of the 18 focussed on training, specifically farmer field 
schools (Waddington et al. 2014). Reflecting the search for new and better ways of farming, 
we found nine systematic reviews that evaluated the impacts of innovation and new 
technology (Bayala et al. 2012; Bennet and Franzel, 2009; Berti, Krasevec and FitzGerald, 
2004; Hall et al. 2012; IOB 2011; Girad et al. 2012; Gunaratna et al. ,2010; Masset et al. 
2011; Rusinamhodzi et al. 2011). These included evaluations of the effectiveness of 
conservation agriculture in general (Bayala et al. 2012, Bennet and Franzel, 2009, 
Rusinamhodzi et al. 2011), as well as specific conservation agriculture interventions, 
including: parkland trees associated with crops (Bayala et al. 2012), coppicing trees (Bayala 
et al. 2012), green manure (Bayala et al. 2012), mulching (Bayala et al. 2012), crop rotation 
and intercropping (Bayala et al. 2012; Rusinamhodzi et al. 2011), traditional soil and water 
conservation (Bayala et al. 2012), tillage management (Rusinamhodzi et al. 2011), and 
residue retention (Rusinamhodzi et al. 2011). These systematic reviews also considered the 
impacts of organic agriculture (Bennet and Franzel, 2009) and genetically modified crops 
(Hall et al. 2012), as well as specific interventions aimed at increasing nutritional status of 
households, such as home gardening (Berti, Krasevec and FitzGerald 2004; Girad et al. 
2012; Masset et al. 2011), cash cropping (Berti, Krasevec and FitzGerald, 2004), irrigation 
(Berti, Krasevec and FitzGerald 2004), and biofortification (Masset et al. 2011; Gunaratna et 
al. 2010). The impact of interventions to increase food production have been reviewed (IOB, 
2011), including particular forms of agriculture, specifically livestock (Berti, Krasevec and 
FitzGerald, 2004), in particular poultry development (Masset et al. 2011), animal husbandry 
(Masset et al. 2011) and dairy development (Masset et al. 2011); fish ponds (Masset et al. 
2011), aqua culture (Masset et al. 2011), and mixed garden and livestock (Berti, Krasevec 
and FitzGerald, 2004). Five completed reviews have considered finance for farmers, in 
particular: index insurance (Cole et al. 2012), micro-credit (Duvendack et al. 2011; Stewart 
et al. 2010, 2012), micro-savings (Stewart et al. 2010, 2012), micro-leasing (Stewart et al. 
2012), and agricultural investment grants (Ton et al. 2013). Lastly, three systematic reviews 
focussed on the impact of agricultural infrastructure interventions, specifically agricultural 
interventions and food security (IOB, 2011); infrastructural investments in roads, electricity 
and irrigation (Knox, Daccache and Hess, 2013); and land property rights (Hall et al. 2012). 

Despite the somewhat extensive literature base outlined in Box 1, Stewart and colleagues’ 
(2014a) systematic map found that there were three gaps in the African evidence-base, two 
of which were addressed by this review, namely the lack of systematic reviews addressing 
various interventions’ effects on a) the income and wealth of smallholder farmers; and b) on 
their food security. The scope of this review was therefore directly informed by a review of 
the existing evidence and consultations with evidence users in the agricultural domain in 
Africa.   
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2. Objectives 
Our objectives in conducting this Campbell systematic review were to:  

1. Systematically review the available evidence on the effects of a) training 
interventions; and b) innovations and new technologies on the economic outcomes 
and food security of smallholder farmers in Africa.  

2. Review and assess any effects on intermediate outcomes, specifically: investment, 
knowledge transfer, adoption of innovation, diffusion of innovation, yield, and 
productivity.   
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3. Methods1 
3.1. Criteria for considering studies for this review 

3.1.1. Types of studies 

Methods used in the primary research considered relevant to this review included RCTs, 
cluster randomised controlled trials, and a range designs that employ non-randomised 
allocation approaches. These included those using assignment rules (regression 
discontinuity designs), a natural experiment where external factors determined allocation, or 
self-selected assignment (by the research team, or the research participants) (Waddington 
et al. 2012). For studies to be included, they had to have assigned participants at the 
individual, group, cluster, district, or provincial levels.  

To have been eligible for inclusion in the review, studies had to have well defined 
intervention and comparison groups and were required to have collected pre- and post-
intervention data from both experimental groups.  Studies were eligible for inclusion when 
one of the following was true:  

• Participants were randomly assigned (using a process of random allocation, such as 
a random number generation). 

• A pseudo-random method of assignment was used and pre-treatment equivalence 
information was available regarding the nature of the group differences (and groups 
generated were essentially equivalent). 

• Participants were non-randomly assigned but matched on pre-tests and/or relevant 
demographic characteristics (using observables, or propensity scores) and/or 
according to a cut-off on an ordinal or continuous variable (regression discontinuity 
design); or, participants were non-randomly assigned, but statistical methods were 
used to control for differences between groups (for example, using multiple 
regression analysis, including difference-in-difference, cross-sectional [single 
differences], or instrumental variables regression). 

Examples of each of these designs are provided below.  

1. RCTs: where individual participants, groups, or clusters were randomly assigned to 
control and intervention treatments. Ashraf and colleagues’ (2008) study is an 
example of a RCT that was included in this review. They collected baseline data and 
assessed the impacts of the intervention after one year across two treatment groups 
(both of which received the ‘DrumNet’ intervention, and one of which also received 
microcredit), and a control group.  

2. Pseudo-randomised trials: where allocation of individuals, groups, and clusters to 
control and intervention arms was done on the basis of a pseudo-random sequence, 
for example, by last name or assignment in alternation. No studies of this design 
were identified.  

                                                        
 
1 The methods employed in this review have been peer reviewed on a number of occasions via funding bodies 
and the Campbell Collaboration. A detailed Campbell protocol was prepared, peer reviewed and published 
(Stewart et al. 2014b). 
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3. Quasi-experimental designs: where participants, groups, or clusters were non-
randomly assigned to control and intervention treatments but matched on relevant 
demographic characteristics, or where appropriate statistical analysis techniques had 
been applied to adjust for baseline differences between control and intervention 
groups. For the benefit of illustration, Low and colleagues (2007) used a quasi-
experimental design in which prospective intervention and control areas were 
identified. The allocation of the intervention, however, was not random as two 
intervention districts and one control district were purposely chosen. Within each 
district the identification of the intervention and control households followed a 
process of random sampling. Baseline characteristics of households were used to 
control for comparability of experimental groups, and, based on this data, a fixed 
level regression model was employed during analysis to account for any pre-existing 
observable or unobservable characteristics between the intervention and control 
households.  

It is important to highlight that the operationalisation of our main design criteria (i.e. well 
defined experimental groups; pre- and post-intervention data from both groups) resulted in 
the exclusion of regression-based quasi-experimental designs (e.g. Owen et al., 2001; 
Dercon et al., 2008). Whereas the above mentioned regression designs were eligible as a 
method of analysis and for the control of comparability between experimental groups, 
studies gathering one set of data that then retrospectively used regression techniques to 
model an intervention and control group in order to measure correlations between variables, 
were not eligible for inclusion. Such regression-designs neither met the criterion of 
independent empirical experimental groups, nor the criterion of pre- and post-data. This 
approach differs, for example, from Waddington and colleagues’ (2014) farmer field schools 
review, explaining the different number of included studies.  

3.1.2. Types of participants and settings 

To be included, a study must have comprised of African farmers of smallholder farms. 
Interventions that did not target smallholder farmers specifically were excluded. 

Farmers could have included both men and women who either owned their farms or farmed 
land owned by others. We did not limit by age as we acknowledge that there are large 
numbers of child-headed households in Africa, and it is feasible that smallholder farmers 
could be very young.  

Smallholder farms can be defined in a number of ways. Whilst farm size is often cited – most 
commonly less than two hectares – the productivity of the land could mean that in some 
countries much larger farms were considered to be ‘smallholdings’. In Tanzania for example, 
farms of up to 50 hectares have been classified as smallholder farms. The nature of the 
land, the crops grown, and the types of livestock kept all shape the resource level of farms. 
Farmers may own their land, although this is often not the case. Similarly smallholder farms 
are usually assumed to be rural, yet peri-urban farms can also be included. This review 
employed a definition of smallholder farms as ‘resource-poor’, where the “resources of land, 
water, labour and capital do not currently permit a decent and secure family livelihood” 
(Chalmers, 1985). Table 3 provides a framework for how we operationalised our definition of 
smallholder farms. 
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Women farmers, young farmers and landless labourers were highlighted by our advisory 
group as key populations of interest within this review. All three groups were eligible for 
inclusion within the review, and, where relevant, study populations coded accordingly.  

Table 3: Defining smallholder farming for this review 

 

Of the range of dimensions that are relevant for the definition of smallholder farms, we 
selected four, at least two of which should have been met to qualify for inclusion in this 
review: 

Limited size of farm (reported as below two hectares or as compared to other farms in the 
sector). 

Mostly dependent on family labour, but also incorporating landless labourers. 

Subsistence farming or mix of subsistence and market-oriented farming, often with limited 
market access.  

Reportedly limited resources in terms of land, technical and technological support, and/or 
capital for maintenance and investment. 

Studies that used the term ‘smallholder farm’ without defining it were included. 

3.1.3. Types of interventions 

This review focused on two broad intervention types; namely new innovation or technology, 
and training. A detailed description of these categories is provided in section 2.1.  Studies 
were included in the review if they met at least one of the following criteria:  

• Their main focus was the transfer of knowledge and/or experience to smallholder 
farmers. 

• They sought to train farmers in the use of one of the types of innovation or new 
technology outlined above. 

• They introduced, or otherwise promoted, a technology or innovation to smallholder 
farmers that was new to the farmers, even if it was already used by others. 

• Some form of training was used as the means of introducing a new technology, (such 
as the introduction of a ‘new’ farming method, product, or service), including 
knowledge transfer through training, demonstration, advice, and formal workshops 
would help encourage farmers’ adoption. 

By ‘main focus’ (see first bullet point above) is meant that the new innovation, technology, or 
training programme was required to present the main intervention component in order for the 
study to be included in the review. It is challenging to attribute the effects of complex 
development interventions such as the Fadama II programme evaluated by Nkonya et al 
(2008), which combined a wide range of programme components (e.g. infrastructure 
investment, market access, as well as extension services), to a single one of these 
programme components. Where there was no clear indication that the reported effects could 
be attributed to the intervention component eligible for inclusion in the review, studies were 
excluded from the review. 
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Information on whether studies specifically targeted either women or young farmers (defined 
as under 20 years of age) was sought, but was unavailable in the identified literature with the 
exception of Gilligan and colleagues’ (2014) follow-up on the Harvest Plus programme in 
Uganda. 

3.1.4. Types of outcome measures 

Primary outcomes 

This review focused on two broad types of primary outcome areas: farmers’ economic 
outcomes, and food security.  

 Economic outcomes 

We defined economic outcomes as any form of: a) financial income; or b) assets that a 
household generates; for example, income from selling food products or savings from not 
having to buy food products could improve disposable household income. On the other 
hand, a farmer’s economic outcomes could also change due to an acquisition of assets such 
as land or machinery.   

Specifically, we extracted data on the following outcome measures for financial income: 

• Household income (including intra-household distribution of income if available) 

• Household savings 

• Smallholders’ profit from farming activities 

• Value of smallholders’ agricultural production.  

With regards to assets, the following outcome measures were eligible to be included: 

• Household accumulation of non-financial assets 

• Household accumulation of financial assets 

• Smallholders’ access to economic capital (e.g. market access, information, 
collaborative). 

 Food security 

According to the 2009 Declaration of the World Summit on Food Security, food security 
exists when all people, at all times, have physical and economic access to sufficient, safe, 
nutritious food to meet their dietary needs and food preferences for an active life (FAO, 
2013). Therefore, food security is the availability of food and one's access to it and we used 
the above definition of food security in our review. Based on this definition, our review took 
into account improved access to, availability, and nutrition of food. 

We included any study purporting to assess food security, including (but not limited to) the 
following specific outcome measures for food security: 

• Household food consumption by weight of food  

• Per capita calorific intake  

• Household perceptions of food security 

• Household food expenditure.  
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We also included an ‘other’ category that considered food security measures that did not fall 
under those mentioned above. For instance, Vitamin A intake measured by level of serum 
retinol concentrations was used in a number of studies as an indicatory of food security (Low 
et al. 2007).  

Studies that did not consider one of these primary outcomes were excluded from the review. 

Secondary outcomes 

For included studies we also extracted data on the following secondary/intermediate 
outcomes:  

• Investment in agricultural capital (e.g. machinery)  

• Agricultural knowledge and skills 

• Adoption of innovation 

• Diffusion of innovation 

• Yield 

• Productivity. 

Validity of outcome measures 

No specific restriction was placed on the type of outcome measure or the duration of the 
follow-up period to measure outcomes, and no studies were excluded from the review due to 
unreliable outcome measures. Rather, the validity of outcome measures was part of the risk 
of bias assessment, and, where judged as critical, the findings of studies with unreliable 
outcome measures were not included in the synthesis. For example, studies assessing the 
effects of smallholder programmes on yields with a minimum follow-up period of less than 
six months between receipt of intervention and measurement of the end-impacts would have 
been judged as having a critical risk of bias. Shorter follow-up may have produced 
misleading results. For instance, an intervention that introduced a new breed of cattle could 
lead to increased access to meat in the diet in the immediate term, but it would be 
misleading to label the consumption of these cattle as an increase in food security in the 
longer term.2 

3.1.5. Other criteria for including or excluding studies 

Studies were not excluded from the review on the basis of language. Searches were 
conducted in English and translations obtained for foreign language papers where possible.  

We included only studies conducted since 1990. Both the methodologies for assessing 
impact of these interventions, and the nature of the interventions, have developed 
significantly since 1990 (Romani, 2003; Sapa, 2009) making it highly unlikely that we would 
identify any relevant literature prior to this date. We therefore searched only for papers 
published since 1990 and screened on study dates. Where any data in a study published in 
or after 1990 was collected prior to 1990 (e.g. baseline), the study was excluded.  

                                                        
 
2 The danger of measuring end-impacts such as financial income using short-term measures is discussed in 
more detail in Korth et al. (2012). 
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3.2. Search methods for identification of studies 

This section describes the search methods that were used to identify potentially relevant 
literature.  

3.2.1. Electronic searches 

In order to identify the literature for this review as comprehensively as possible, we designed 
our search strategy to include both general and specialist sources, with both broad search 
terms and more specialist ones. We took advice from two search specialists, from the 
Campbell Collaboration and the EPPI-Centre, in the design of these searches. An initial 
round of searches were conducted between April and October 2013. More specialised 
searches were conducted between October 2013 and March 2014. The searches were 
updated in February 2015 and therefore include academic literature published between 1990 
and 2014.  

Electronic sources  

• AgEcon  

  http://ageconsearch.umn.edu 

• AGRA 

http://archive.agra.org/our-results/ 

• Agricola 

  http://www.ebscohost.com/academic/agricola 

• Africa bib. databases (specifically, African periodical literature/African Women’s 
Bibliographic database)  

http://www.africabib.org/ 

• Africa Wide  

http://www.ebscohost.com/academic/africa-wide-information 

• AGRIS, the research database of the FAO 

  http://agris.fao.org/ 

• British Library for Development Studies (BLDS) 

http://bldscat.ids.ac.uk/ 

• CAB Abstracts  

  www.cabdirect.org 

• IDEAS  

http://ideas.repec.org/ 

• Web of Science – specifically, the Social Science Citation Index and Science Citation 
Index  

• 3ie impact evaluations database 

http://ageconsearch.umn.edu/
http://www.ebscohost.com/academic/agricola
http://www.africabib.org/
http://www.ebscohost.com/academic/africa-wide-information
http://agris.fao.org/
http://bldscat.ids.ac.uk/
http://www.cabdirect.org/
http://ideas.repec.org/
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http://www.3ieimpact.org/evidence/impact-evaluations/ 

Other sources (including websites and grey literature) 

• Bill and Melinda Gates Foundation 

http://www.gatesfoundation.org 

• CGIAR 

http://www.cgiar.org 

• IFAD evaluation reports  

  http://www.ifad.org/evaluation/public_html/eksyst/doc/index.htm 

• IFPRI publications  

http://www.ifpri.org/publications 

• Abdul Latif Jameel Poverty Action Lab (JPAL) evaluations 

http://www.povertyactionlab.org 

• The Millennium Challenge Corporation 

http://www.mcc.gov 

• United States Agency for International Development (USAID) 

http://www.usaid.gov 

• Platform for African-European Partnership in Agricultural Research for Development 
(PAEPARD) blog  

http://paepard.blogspot.com/  

Search terms 

The key concepts in our review are summarised below:  

a) Smallholder farm  

b) Impact evaluation  

c) Africa 

d) Intervention (specifically training and innovation/new technology). 

We had some concerns that combining the four concepts in our searches may have been 
too narrow and may have excluded some relevant studies. From test searches, the ‘Africa’ 
concept was challenging to search for (because it contained numerous search terms and 
many search engines did not accept the large number of terms required), and was also 
relatively easy to screen for (the country where a study was conducted was usually reported 
clearly in the abstract). We therefore searched for only three concepts in some databases 
combining the concepts for smallholder farms, impact evaluation and the interventions of 
interest in the following way:  

((smallholder farm AND impact evaluation AND (training OR innovation)) 

http://3ieimpact.org/evidence-hub/impact-evaluation-repository
http://www.gatesfoundation.org/
http://www.cgiar.org/
http://www.ifad.org/evaluation/public_html/eksyst/doc/index.htm
http://www.ifpri.org/publications
http://www.povertyactionlab.org/
http://www.mcc.gov/
http://www.usaid.gov/
http://paepard.blogspot.com/
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We developed detailed search strings in order to ensure we captured all possible search 
terms for each of our concepts (see Appendix 3 for our full search record). However, some 
databases used relatively simple search functions making long strings of terms difficult to 
employ. The proposed strings were therefore adapted to suit each of the databases as 
appropriate. Where available, we searched within the title and abstract fields. Where this 
option was not available we searched the full record. We also applied appropriate controlled 
terms where available.  

3.2.2. Searching other resources 

Apart from database searches, we also consulted a number of different search sources that 
could potentially provide relevant literature on smallholder farming in Africa:  

a) We contacted our advisory group and requested any relevant impact evaluations. 

b) Citation searches were conducted using Google Scholar, Web of Knowledge, and 
Scopus for related systematic reviews and key impact evaluations as listed in 
Appendix 3.   

c) Both the ‘include’ and ‘exclude’ lists of the identified overlapping systematic reviews 
were screened for relevance to this review (see Appendix 1 for a list of these 
systematic reviews). 

d) We searched the reference lists of all potentially relevant impact evaluations, which 
include the reference lists of all studies included in the review. In addition, we 
checked the reference lists of a recently published scoping map of agricultural 
innovation in sub-Saharan Africa:  

Percy, R., Tsui, J., & Sutherland, A. (May 2013). Agricultural innovation in sub-
Saharan Africa and South Asia:  A scoping study. 
http://www.3ieimpact.org/media/filer/2013/06/28/3ie_scoping_study_report_1.pdf 

e) Relevant studies were requested from key contacts. These individuals included 
members of our project advisory group and first authors of relevant reviews, as listed 
in Appendix 3. 

3.3. Data collection and analysis 

3.3.1. Selection of studies 

Two reviewers independently assessed the full text papers against the inclusion criteria, and 
extracted data from included studies. Discrepancies were resolved by consensus, and a 
third reviewer was available to resolve any disagreements. 

We noted that non-randomised studies have greater potential for bias. Having met our 
inclusion criteria, no study, irrespective of study design, was subject to data extraction 
without first being assessed for risk of bias. Our risk of bias judgements (see section 4) were 
considered in both decisions about which studies fed data into the syntheses and how to 
interpret this data in comparison of findings from studies of a different risk of bias. 

3.3.2. Data extraction of study information 

We used a detailed coding sheet (see Appendix 4) with screening information that 
determined whether a study was to be included or excluded for this review. Details on the 
target population, the type of intervention, scale of intervention, outcomes and how they 

http://3ieimpact.org/evidence-hub/publications/scoping-reports/what-evidence-available-and-what-required-humanitarian
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were measured, and funding agencies were collected. The coding sheet also incorporated a 
pre-designed data extraction form where specified variables were extracted and recorded 
from included studies for each outcome of interest (see Appendix 4).  

Initial coding and screening was done on EPPI-Reviewer, and additional quantitative data 
extraction for included studies was done in Microsoft Excel. This facilitated standardisations 
of effect measures for outcomes in included studies. 

During the screening, as well as the data extraction process, a randomly selected sample of 
ten per cent of the studies was double-screened/double-coded by an independent member 
of the review team. Inter-rater reliability scores (per centage matches) were calculated and 
Cohen’s Kappa was applied (Higgins et al. 2011). Disagreements were discussed and 
resolved and a consensus decision regarding inclusion or code was adopted.  

Studies published in multiple reports were handled by only using the most recent, and/or 
comprehensive report; all other reports were linked to the ‘main’ report on EPPI-Reviewer. 
These other reports were used to supplement the data from the ‘main’ report. To help 
identify linked reports, we collected information on funding bodies and intervention 
programme names in our preliminary coding questions. Our aim was to identify all reports 
connected under the same affiliations before detailed coding took place.  

3.3.3. Assessment of risk of bias  

We assessed the potential risk of bias of the included studies using the risk of bias tool 
developed by the Cochrane Methods group (Higgins et al. 2011) and adopted for non-
randomised studies (Sterne et al. 2013). Specifically, these included screening questions to 
determine whether particular bias was controllable in a given study, guidance for the 
reviewer to rely on while scoring the risk of bias for the outcome, and the justification for 
making a judgement for every domain and outcome reported. The six domains included in 
the tool are summarised below. See Appendix 2 for the full tool we employed. 

1. Bias due to baseline confounding was assessed based on whether the research 
design succeeded in constructing an experimental situation that controls for 
observable and unobservable characteristics between intervention and control 
groups. This differentiates between a random allocation of the interventions (each 
subject in the target population had the same chance to be included in the 
intervention/control group), and a process of random sampling in purposively 
selected intervention and treatment populations. Baseline confounding referred to the 
allocation of participants to the control or intervention groups, in particular any 
application of randomisation, and assessed the comparability of experimental groups 
at baseline. Systematic differences between control and intervention groups present 
a major risk of bias in non-randomised studies. Consequently, the risk of bias tool 
guided reviewers to assess the rigour and comparability of experimental groups at 
baseline. (This domain is referred to as selection bias in relation to clinical trials.)  

2. Bias due to selection of participants into the study was assessed by taking into 
account whether start of follow-up coincided with the start of the intervention and 
whether appropriate adjustments in the analysis were performed if intervention and 
follow-up did not coincide. Note that this referred to selection bias as it is usually 
used in relation to observational studies and less commonly used in relation to 
clinical trials (see point 1 for selection bias in clinical trials).   
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3. Bias due to departure from intended interventions was assessed using questions on 
whether interventions were clearly defined and implemented to facilitate a reasonable 
comparison of the outcomes. We also considered if co-interventions were balanced 
and whether switches were limited across interventions, and if adjustments 
techniques were used to correct for imbalances when occurring. 

4. Bias due to missing data was evaluated by considering whether there were critical 
differences in missing data between intervention and control arms. We considered 
whether the intervention was fully implemented, whether data were complete on 
outcomes and other variables for analysis, whether reasons for missing data were 
similar, and whether appropriate statistical methods were applied to account for 
missing data. 

5. Bias due to measurement of outcomes was assessed through consideration of any 
potential bias arising from the assessment of each outcome, whether an objective or 
subjective measurement was used, and whether assessment methods were similar 
in both intervention and control groups. We adapted the risk of bias tool to better fit 
the context of international development. The original tool required a blinding of 
outcome assessors and arguably even a blinding of participants and implementers. 
For the purpose of reviewing smallholder farming interventions, we neither deemed 
this feasible nor desirable. 

6. Bias due to selection of results was based on considerations of whether the 
outcomes reported were the significant findings among many other outcomes, and 
whether the outcomes were pre-specified in an analysis plan or a protocol.  

Risk of bias assessments were done for every relevant outcome in all the six domains 
above, as well as for an ‘overall’ judgement for each outcome. The risk of bias for each 
outcome domain was judged as low, moderate, serious, or critical; and where sufficient 
detail to make a judgement was unavailable, the risk was deemed as unclear. After 
assessing each domain, the overall risk of bias per outcome was determined using a 
numeric threshold. Once two out of the six risk of bias domains were judged at a given high 
risk of bias, the outcome was allocated the overall judgement of these two domains. For 
instance, if an outcome received four low risk ratings, but two serious risk ratings, the overall 
judgement for the outcome was recorded as at serious risk of bias. This threshold was 
applied for the allocation of moderate and serious risk ratings only. In the case of critical risk 
of bias judgements, a single critical rating in any of the six domains led to the immediate 
overall outcome judgement to be regarded as critical.  

Note that for the majority of included studies, our judgements were the same for all 
outcomes within that study. This gives the impression that we were judging the risk of bias 
on the study-level, whereas we did apply the risk of bias tool on the outcome-level.  The 
findings for any outcomes judged to be at overall critical risk of bias were reported, but not 
considered for synthesis. See Appendix 5 for more details on each of these judgements. 

3.3.4. Measures of treatment effect  

Calculating effect sizes 

We used a structured coding sheet for data extraction (see Appendix 4). Extracted data 
included sample sizes, means, standard deviations, confidence intervals, and rates of 
dropouts for both control and intervention at each time of follow-up. Where information was 
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missing, we contacted authors for more details but up until the time of submission were 
unsuccessful in obtaining missing information. Where missing information could be 
calculated from other variables, we did so, as per Higgins and colleagues (2011).  

We calculated effect sizes, standard errors, and confidence intervals based on the 
information provided in the included studies. To ensure a meaningful comparison across 
outcome measures reported in the sample of included studies, we used Hedges’ g (sample 
size corrected) standardised mean difference (SMD)3. This statistic measured the effect size 
of the interventions in units of standard deviations. This standardisation allowed for the 
comparison of outcomes, for example, yields measured in kilogram and harvest measured in 
bales. All studies reported continuous outcome data. For those studies where no 
standardised effect size could be extracted for meta-analysis, statistical information (e.g. 
gain scores) was reported. 

EPPI-Reviewer version 4 software was used to calculate g. This software made use of the 
pooled standard deviation of experimental groups rather than the standard deviation of the 
control group only. Formulae for effect sizes and standard error calculations are reported in 
Appendix 6.  

A common challenge in meta-analysis of continuous outcomes is whether to base effect size 
calculations on endline mean values of experimental groups, or whether to use the change 
between mean values from baseline to endline (gain score) of experimental groups to 
calculate effect sizes (Deeks et al. 2011). We intended to derive g from gain scores. 
However, it was rare in the identified literature that we were able to report these scores, in 
particular their standard deviations. Since the correlation between initial and final mean 
values was not reported and could neither be computed, we resorted to use endline mean 
values of experimental groups for calculations of g. Had these values been available, it 
would have allowed us to calculate the missing values.  

Dependent effect sizes 

We only included a single effect size per study to feed into each meta-analysis (Becker et al. 
2007). This ensured that each meta-analysis only pooled findings that were statistically 
independent. Where studies reported outcomes at different times of follow-up, the data point 
at the longest period of follow-up was used for effect size calculations. The period of follow-
up was further used as a parameter for sensitivity analysis. Where studies reported multiple 
outcome measures assessing the same outcomes (e.g. weight-for-age [WAZ] and height-
for-age [HAZ] to assess nutrition), we recorded effect sizes for each outcome measure. Only 
the most rigorous outcome measures, as indicated by our risk of bias assessment (see 
Appendix 6), were used for meta-analysis. In case outcome measures were judged at similar 
risk of bias (e.g. Bezner-Kerr et al. 2010), we selected the outcome that was most commonly 
reported across included studies. In total, 18 instruments were used to measure outcomes in 
the 17 studies included for synthesis. This variety challenged the application of outcome 

                                                        
 
3 We concede that the response ratio (RR) would provide another useful way to calculate effect sizes. However, 
by the time the protocol for this review was formulated, the use of RR effect sizes was still experiential in 
systematic reviews in international development. We further point to a recent review (Waddington et al. 2014), 
which calculated both SMD and RR, and did not find any systematic differences in the results of either statistical 
analysis.  
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measures as a parameter for sensitivity analysis.  

Prior to analysis, during the coding stage of the review, we linked papers reporting the same 
data to ensure that data from a single study was only used once to generate a single effect 
size. The study citation in the meta-analysis relates to the main paper in which the effect 
size originated. Linked papers can be found in the reference list of included studies under 
the study’s citation. Where a single paper described more than one experiment, these were 
separated into two or more ‘studies’, of which statistical information was analysed separately 
(e.g. Akalu et al. 2010; Bulte et al. 2014). We identified four cases (Ashraf et al. 2008; 
Waarts et al. 2012; Hotz et al. 2012a; Hotz et al. 2012b) in which the study featured either 
multiple intervention arms or multiple control groups. However, in none of these cases was it 
deemed appropriate to combine the groups to create a single experiment or single control 
groups. For example, the intervention’s design in the additional treatment was not covered 
by our inclusion criteria (Ashraf et al. 2008). 

Unit of analysis and accounting for clustering 

We adjusted standard errors and sample sizes from cluster-randomised trials using the 
following formula (Higgins & Green, 2011):  

SEcorrected = SEuncorrected * √[1+(m-1)*ICC]  

where m is the number of observations per cluster and ICC presents the intra-cluster 
correlation coefficient. We assumed the ICC to be o.05 as proposed by Waddington and 
colleagues (2014). A single study (Akalu et al. 2010), in which households in 17 villages 
were clustered into four groups based on their location relative to the nearest main road, 
required adjustment of effect sizes for clustering.  

3.3.5. Method of synthesis  

Meta-analysis is the most rigorous method to synthesise quantitative evidence (Lipsey & 
Wilson, 2001; Borenstein et al. 2009). As a statistical approach it aggregates the numerical 
findings, i.e. effect sizes, of primary research to report a pooled overall numerical value. This 
numerical value – the pooled effect size – expresses the overall finding derived from the 
combined primary research results. The pooled effect size reflects the direction and 
magnitude of the observed primary effects sizes, which are allocated different weight in the 
analysis depending on sample sizes and variance. Meta-analysis has become an accepted 
method in social science (Gough et al. 2012) and has been successfully applied in related 
systematic reviews (e.g. Waddington et al. 2014).  

We synthesised quantitative effect estimates (calculations explained above) using inverse-
variance random effects model meta-analysis constructed in EPPI-Reviewer (Version 
4.4.1.0). A random effects model was applied as we identified a range of reasons other than 
chance, which could explain why effect sizes would differ across the sample of includes (e.g. 
crops used, intervention design, and implementation). 

In this report, we present individual effect sizes graphically on forest plots and only 
synthesised effect sizes to yield a pooled effect size where appropriate. The decision to pool 
effect sizes did depend on the degree of heterogeneity within the context, intervention 
design, and outcome measures of the included studies. Sensitivity and moderator analyses 
are reported in tabular format. In two meta-analyses we combined the findings of RCTs and 
quasi-experimental studies. We acknowledge that the pooling of these study designs could 
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introduce bias to the analysis in case effect sizes are dependent on study design rather than 
the effectiveness of the intervention. Prior to pooling these designs, we therefore conducted 
sensitivity analyses to assess systematic association between effect size magnitude and 
study design. These are provided in tabular format below each meta-analysis. 

Moderator analyses 

We stated intended moderator analyses a priori in our protocol (Stewart et al. 2014b). These 
referred to three types of moderators following Lipsey (2009): extrinsic, methodological, and 
substantive. Additional moderator variables based on intervention and farmer characteristics 
were determined a posteriori following the review of qualitative literature. However, due to 
the limited sample size of studies included in the meta-analysis as well as incomplete 
reporting within individual studies, we were unable to control for all moderating variables as 
intended. Moderator analyses are reported in tabular format below each meta-analysis. The 
following variables were assumed to moderate the true effect of the interventions on 
smallholders’ economic outcomes and food security: 

• Crop type (e.g. OFSP, QPS, export crops) 

• Farming practices (e.g. participatory agriculture, home gardens) 

• Farmers’ organisation (e.g. collectives, community groups) 

• Participants’ gender 

• Participants’ age 

• Participants’ education 

• Year of implementation  

• Duration of programme 

• Socio-economic context (e.g. level of poverty, access to markets) 

• Training activities (on field visits, online training) 

• Training design (e.g. participatory, emphasis on local context) 

• Training type (e.g. farmer field schools, extension service).  

Moderator analysis was conducted using EPPI-Reviewer software to calculate a one-way 
random effects ANOVA model. That is, the mean effect size and standard error for each 
group of studies is calculated to the test whether these means are statistically significant 
from one another.   

Assessment of heterogeneity  

We anticipated a large degree of heterogeneity within the sample of included studies and 
subsequently in the reported effects of the interventions. A number of approaches towards 
testing the differences underlying the results of the studies included in the meta-analysis 
have been developed (Higgins et al. 2003). This test for heterogeneity was important as any 
generalisation of the meta-analysis’ findings is undermined by an inconsistency of results 
within the included studies. Acknowledging the limitations of a quantification of heterogeneity 
and the different strengths of statistical approaches, we assessed heterogeneity using 
inspection of the forest plots for a lack of overlap of confidence intervals; calculated the Q 
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statistic as a statistical test of heterogeneity (Hedges & Olkin, 1985); as well as equally 
calculated the i2 and Tau2 statistic to provide estimates of the magnitude of the variability 
across study findings caused by heterogeneity (Higgins, 2002; Higgins, 2003). 

In order to explore possible reasons for heterogeneity, we attempted a number of different 
analyses. We conducted sensitivity analysis in which we tested the change in meta-analysis 
findings after excluding visually outlying studies that exhibit higher or lower effect sizes from 
the pooled effect size. We also analysed heterogeneity according to context and 
implementation factors in the above moderator analyses. Meta-regression to investigate 
sources of heterogeneity was not feasible as insufficient variables were reported across the 
included studies.  

Following Higgins and Green (2008), we used the sensitivity analysis primarily as a visual 
tool to allow for informal comparisons whether the results of our meta-analyses are sensitive 
to methodological decisions our review team made. These decisions referred to our applied 
criteria regarding the choice of included study type (random, and non-random designs), the 
risk of bias of studies, differences in outcome measures and the applied period of follow-up. 
Due to the controversy of pooling studies of random and non-random design, as well as of 
different risk of bias, we followed up the sensitivity analyses of these two variables with a 
one-way random effects ANOVA model used for moderator calculations.   

Missing data and publication bias 

We contacted authors in May 2014 to obtain missing data on effect size calculations and risk 
of bias assessment. At the time of write up (July 2015), we had not received any additional 
data. We only attempted to obtain additional information for studies included in the 
synthesis.  

We addressed publication bias in two ways. Firstly, we conducted an extensive search of the 
published and unpublished literature and followed up on studies’ publication status at the 
end of the review. Secondly, we used funnel plots as a visual exploratory tool to assess for 
possible publication bias (Egger et al. 1997; Palmer et al. 2008).  

Treatment of qualitative data 

This review focused on evidence of effectiveness. In keeping with Campbell guidance, only 
studies that met our inclusion criteria and reported quantitative impact data were included in 
this review. Qualitative data on context was extracted to inform the interpretation of findings.  
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4. Results 
4.1. Description of studies 

This section describes the results of our searches and outlines the characteristics of the 
studies included in this review. Descriptions of the settings, participants, interventions, and 
outcomes of the included studies are presented. This section concludes with a brief 
discussion of the excluded studies and the comprehensiveness of the reviewed evidence.  

4.1.1. Results of the search 

Our exhaustive search was conducted in two phases starting in April 2013 and completed in 
March 2014. Searches were updated in February 2015 to cover the literature published 
between 1990 and 2014. The search yielded 18,470 citations derived from 39 sources. 
Sources consisted of ten academic databases and 20 grey literature sources, e.g. 
organisational websites. These were screened on title and abstract. As a result, we excluded 
the majority of citations (18,008), as they did not present evaluations of smallholder farming 
in Africa (see Figure 2). Full-texts of the remaining 462 studies were then sought. We 
obtained all but six full-text publications. These 456 preliminary includes were then subjected 
to in-depth coding. Data were stored and managed using EPPI-Reviewer version 4 software 
(V.4.3.6.0). We excluded a further 437 studies, with most of these studies (343) not meeting 
our study design criteria. Other reasons for exclusion comprise studies not being conducted 
in Africa (18); not assessing relevant outcomes (15); a relevant population (24); data being 
collected before 1990 (7); and interventions not referring to our classification of training, new 
technology and innovation (30).  As a result, 19 studies reported in 32 papers were eligible 
for inclusion in our review. These 19 includes were then subjected to a risk of bias 
assessment and further data extraction regarding statistical information to compute effect 
sizes.   
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Figure 2: Review flow chart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1.2. Included studies 

We identified 19 studies reported in 32 papers that investigated the effects of training, 
innovation or new technology on African smallholder farmers’ income and food security (see 
Reference List 7.1. for the 19 studies and 32 papers)4. The term ‘study’ refers to a unique 
dataset, which in several cases was reported in multiple papers. The work by Hotz and 
colleagues (2012a; 2012b) is a special case in this regard as the authors reported the 
evaluation of two interventions in two different countries, both in combined and individual 
publications. Irrespective of the nature of the reporting, we treated this dataset as two 
distinct studies.  

The characteristics of the 19 included studies are presented in Table 12 (in section 9.1. of 
this report).  

Settings 
There was large heterogeneity across the identified studies in terms of research setting and 
socio-economic context in which the intervention was conducted. The earliest included study 
                                                        
 
4 Note that throughout this section and in related tables, studies are referred to by their first author and date in 
order to conserve space. 

SEARCH FOR STUDIES 

Total number of search hits 
18,470 

SCREENED ON TITLE & ABSTRACT 

Identified full-texts 
462 

FULL-TEXT SCREENING & CODING 

• Not date: 7 
 

• Not Africa: 18 • Not intervention: 30 

• Not outcomes: 15 • Not population: 24 • Not design: 343 

19 Final includes 
 

19 studies reported in 32 papers 
 

18,008 excluded as not evaluation of 
smallholders in Africa 

6 full-texts unavailable 
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was published in 2002 (Faber et al. 2002) while the most recent studies were published in 
2014 (Bulte et al. 2014; Kijima, 2014). The countries where studies were located included 
Kenya (n=5), Uganda (n=5), South Africa (n=2) Ethiopia (n=2), Mozambique (2), Tanzania 
(n=2), Benin (n=1), Malawi (1), and Swaziland (1)  (see Figure 3).The geographical spread 
of the studies revealed that all studies were conducted in sub-Saharan Africa, and the large 
majority of these were located in East and Southern Africa. Only a single study identified 
focused on a country in West Africa. Research from Africa’s most populous state, Nigeria, 
was absent altogether. The fast-growing region of East Africa featured most prominently 
within the sample of included studies, as Ethiopia, Kenya, Tanzania, and Uganda combined 
contributed more than half of the total includes (n=12). With regards to agricultural 
interventions, the application of training interventions was centred within East African 
countries. Innovation and new technology programmes featured a more even geographical 
spread. 

The more immediate socio-economic setting reflected high levels of deprivation in the study 
areas. Agriculture was cited as the only source of community income in eight studies and 
two-thirds of the studies (n=12) reported a prevalence of subsistence agriculture. 
Malnutrition was reportedly widespread in seven studies.   

Participants 
The included studies featured a diverse range of participants. In terms of the age of 
participants in studies – keeping in mind that households as a social unit presented the 
study population in most of the reviewed evidence – there were a number of studies that had 
participants of mixed ages (n=4). The remaining studies only provided information on the 
age of the participants in the sample used for assessment. For instance, when an 
agricultural input innovation (new crop variety) was introduced to farmers, the effects of this 
innovation on nutrition were measured at the household level and studies only reported the 
socio-economic characteristics of the sample used to measure the effects. This explains 
why, of these studies, seven stipulated that participants were children between the ages of 
six up to 39 months who were not direct programme participants. Additionally, of these four 
studies that had participants of a variety of ages, the age of the female caregivers was either 
not specified (n=1), the mean age was between 28 and 29 (n=2), or the study simply stated 
that 12 per cent of participants were over the age of 45. Two studies reported the average 
age of household heads as 45 to 50 years. Finally, one study stated that the average age of 
participants was 52 (n=1). In total, eight studies did not specify the age of their participants. 
Of the 19 included studies, participants from six studies were mostly male, four studies had 
mostly females as participants, and one study had exactly the same number of male and 
female participants. There were seven studies that did not specify the sex of participants. In 
general, the manner of reporting socio-economic characteristics varied across the included 
studies, challenging an overview of the average programme participants. 
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Figure 3: Map of included studies 

 
 

 

 

 

 

Interventions  
We coded the identified studies according to the above mentioned pre-defined intervention 
categories (see Section 1.2.). Studies in most cases reported complex programme designs, 
in which different intervention components could fit different categories. In these cases, we 
identified the main intervention component and allocated the study exclusively to the 
intervention category of this component. Two studies, Faber and colleagues (2004) and 
Wanyama and colleagues (2012) can be regarded as assessing the most fluid programme 
designs. To illustrate the first case, the study investigated the effects of the introduction of 
OFSP in South Africa using home gardens as a delivery mechanism. One could therefore 
argue that the research assessed an agricultural product innovation (i.e. OFSP), or similarly 
that the study investigated an agricultural practice innovation (i.e. home gardens). After 
extensive discussion, we allocated the study into the input category following the authors’ 
own reporting.  

The majority of studies (n=14) assessed innovation and new technology interventions. Only 
five studies focused primarily on training interventions to improve smallholders’ livelihoods. 
Within the innovation and new technology category, agricultural input innovations such as 
new and improved crop varieties dominated (n=9). This was followed by agricultural practice 
innovations (n=3) aiming to establish the commercial cultivation of export crops, for example. 
Technical input innovations remained a niche category within the identified studies and only 
two studies were found, both of which assessed the effects of irrigation technologies on 
smallholder farmers.  
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As discussed below, OFSP present the main agricultural input innovation investigated in five 
different studies and four different country settings. New maize seed varieties were 
introduced in two studies (Akalu et al. 2010; Matsumoto, 2013). Single studies each 
investigated the effects of genetically enhanced cotton crops (Hofs et al. 2006) and the 
introduction of higher-yielding cowpea seeds respectively (Bulte et al. 2014).   

With regards to training interventions, we identified five studies that engaged smallholders 
into programmes to enhance their agricultural knowledge and skills. In three cases, farmer 
field schools were used as a training method, while one programme in Uganda provided 
agricultural guidebooks to farmers (Kijima, 2014). The remaining study (Benin et al. 2007), 
similarly conducted in Uganda, evaluated a national extension initiative funded by the 
Ugandan government in which farmers were advised by private sector consultants through 
field visits.  

Lastly, the manner in which participants were recruited into the studies varied. The most 
common criteria included the presence of a child of a certain age in the farmer household 
(n=6); willingness to participate (n=3); the practice of subsistence farming (n=5); soil and 
climate conditions (n=2); and membership in a specified farmers’ group (n=5). Other 
eligibility criteria included livelihood dependence, at least to an extent, on agriculture; the 
absence of other interventions; high levels of child malnutrition; and limited access to 
physical or financial assets in participating households. Three studies did not stipulate their 
eligibility for participation criteria. 

Outcomes 
There was heterogeneity across the applied outcome measures. In particular, measures of 
food security varied extensively among studies. Of the eight studies that focused on food 
security outcomes, seven used improvements in nutrition as a proxy for increased food 
security. Nutrition was either measured via anthropometric indicators (weight-for-age/height-
for-age) or as Vitamin A/serum retinol concentrations or intakes. Regarding economic 
outcomes, which was assessed by 11 studies, evaluations exclusively measured the change 
in household income expressed in monetary terms.  

We also aimed to extract data on intermediate outcomes. However, rigorous reporting of 
intermediate outcome was sparse in the identified literature limiting us to presenting 
information on these outcomes in narrative format. Outcome measures along a detailed 
causal pathway of how the intervention might improve smallholder farmers’ livelihoods were 
only provided in two studies (Benin et al. 2007; Waarts et al. 2012). A total of eight studies 
collected information of a single intermediate outcome, most commonly changes in yields 
(n=4). In five cases, two or more outcome measures were investigated in relation to a causal 
pathway. Lastly, six studies did not report any information on intermediate outcomes.  

Study design 
The study designs applied in the included evidence can broadly be divided in two types of 
designs: RCTs and prospective quasi-experimental designs. Seven studies applied an RCT 
research design. Of these seven, four used cluster-random designs. The remainder of the 
included studies followed a quasi-experimental research design. These studies modelled a 
controlled trial design, but did not attempt to allocate the intervention randomly. Three quasi-
experimental studies combined propensity score matching and difference-in-difference 
methods to mitigate the effects of possible unobservable characteristics of experimental 
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groups influencing the study results. In two studies the authors tested the comparability of 
experimental groups at baseline at least for observable characteristics, whereas in the 
majority of quasi-experimental designs no such tests were attempted.  

Following our methodological inclusion criteria, the research setting of the included studies 
provided the comparison condition as the ‘status quo’ agricultural situation prevailing in the 
absence of the smallholder farming intervention. The interventions’ effects were therefore 
investigated using a comparison between the intervention settings and prevailing non-
intervention conditions in terms of agricultural practices, inputs, and training. For example, 
Hotz and colleagues (2012a) compare the introduction of OFSP in rural villages in Uganda 
with villages that do not receive this intervention. A number of the included studies assessed 
the effects of different treatment packages (e.g. demonstration plots and guidebooks, and 
guidebooks only [Matsumoto, 2013]) against the ‘natural’ farming setting. As explained 
above, only the strongest treatment was eligible for inclusion in such cases.  

Lastly, there were a variety of ways in which participants were recruited to participate in 
studies. These included recruitment through some form of farmers’ group (n=8); according to 
population data lists, which included data from preceding projects or phases of projects 
(n=6); through factories supplied with farmers’ produce (n=1) using snowballing techniques 
(n=1); and through self-selection, which happened in the context of either a hospital 
organised meeting or those household’s whose children had attended growth monitoring 
sessions at the local clinic (n=2). Three studies did not report how participants were 
recruited. 

4.1.3. Excluded studies 

A total of 437 studies did not meet our inclusion criteria after full-text screening and were 
consequently excluded from the review. The reasons for exclusion are summarised in 
Reference List 7.2. As indicated above, three-quarters (n=343) of studies were excluded for 
methodological reasons, followed by interventions that were not within the scope of this 
review (n=30), and a lack of focus on smallholders (n=24).  

4.2. Risk of bias in included studies 

As indicated above, we pre-piloted a new Cochrane critical appraisal tool for assessing the 
risk of bias in non-randomised studies (Sterne et al. 2013). This tool (see Appendix 2) uses 
a domain-based approach to investigate the risk of bias in studies. It assesses six different 
areas of bias within each outcome in each study to allow for both specific and overall 
conclusions to be drawn on the reliability and rigour of the research. An overall judgement is 
also made. Four scales of bias were applied: low, moderate, serious, and critical. Appendix 
5 summarises the risk of bias in each included publication.  

We assessed the risk of bias for each outcome reported in the studies and relevant to our 
inclusion criteria. We identified 37 outcomes measured in the 19 included studies. There 
were seven studies within which the risk of bias differed between outcomes. In four studies 
this led to the exclusion of individual outcomes due to critical risk of bias. In three studies 
there was a disagreement between the risk of bias of intermediate and final outcomes. We 
used the risk of bias of the final outcome as an overall bias score for the study. The detailed 
risk of bias assessment per outcome is reported in Appendix 5.  

 



31 

4.2.1. Bias due to confounding 
Bias due to confounding at baseline was the most common form of bias in the included 
studies. Only nine studies were judged to be of low risk of bias with seven studies being of 
either serious or critical risk. These results were mainly due to a failure to randomise access 
to the intervention – a so-called random assignment in which each subject in the target 
population would have had the same known chance of being exposed to the programme. A 
random sampling technique where the sample in each experimental group is chosen at 
random (but the allocation to groups is not random, leaving bias in the purposeful selection 
which population is eligible to receive the intervention) was further inadequately applied in 
many of the reviewed studies. Additional drawbacks included the lack of information on 
comparability of samples at baseline and/or endline as well as inadequate matching 
characteristics if experimental groups were constructed retrospectively. Study authors also 
failed to apply (or report that they applied) statistical measures to control (where possible) 
for confounding variables.  

4.2.2. Bias in the selection of participants (follow-up)5 
Bias in the selection of participants, which in the piloted tool referred to the period of follow-
up, presented a marginal source of bias in the included publications. All but two of the 
reviewed studies followed-up the applied intervention in line with the agricultural cycle of 
sowing and harvesting, and were consequently rated at low risk.  

4.2.3. Bias due to departures from intended interventions (spill-overs) 
Spill-overs and changes in the applied programme design were a common feature in the 
reviewed studies (n=9). Study authors were however aware of the issue of spill-overs and in 
seven studies controlled for its effect on the measured outcomes. The very nature of 
agricultural interventions makes it difficult to prevent spill-overs entirely. For example, the 
effect of the introduction of more nutritious food varieties such as OFSP can rarely be 
contained to treatment households as these might share food and/or sell some of their 
products to community members. Only studies that had a sufficient geographical reach or 
adopted a cluster randomised design were able to avoid the advent of spill-overs altogether. 
Further, changes in programme design – such as the initiation of open-days in the middle of 
the implementation period – impeded the attribution of potential effect sizes to the initial 
intervention. Only two studies were rated as either of serious or critical risk of bias due to 
departures from intended interventions.  

4.2.4. Bias due to missing data (attrition)  
Bias due to missing data presented the second main risk of bias within the included studies. 
We judged a total of six studies as having either serious or critical risk of bias. The critical 
studies lost more than half of their samples between baseline and endline. Even one of the 
RCTs was challenged with high attrition of up to 28 per cent in one treatment arm. None of 
the studies adequately explained, or controlled for, these high rates.  

 

                                                        
 
5 As explained above in section 3.3 this domain should not be confused with ‘selection bias’ as refered to in 
clinical trials  
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4.2.5. Bias in measurements of outcomes  
There was only a small level of bias in measurement of outcomes in the reviewed studies 
(n=4) and we judged the large majority of 15 studies as of low risk. These studies did report 
on the applied outcome measures in detail and each used standard measures, based on 
verifiable indicators. Interestingly, one of our included studies (Bulte et al. 2014) attempted a 
double-blind RCT of cowpeas seeds. While the trial’s results are hampered by attrition in the 
blinded treatment arm, the study has been cause for debate regarding the need for blinding 
when reviewing development interventions (Ozler, 2012; Collin, 2014). So far, consensus 
has emerged that behavioural effects are at the heart of any policy or programme in 
international development and one therefore has few incentives to conduct double-blind 
impact evaluations in the sector (Collin, 2014; Das et al. 2013).  

4.2.6. Bias in selection of reported results 
Most studies (n=15) transparently and comprehensively reported their results. We rated only 
two studies as of serious and critical risk of bias respectively. However, acknowledge that 
we did not have access to study protocols and can therefore not ascertain whether selective 
reporting was applied based on the initial study design. 

4.2.7. Overall risk of bias 
All in all, we only identified nine studies that are of low risk of bias. Two studies were rated 
moderate, six studies were judged as serious, and two as critical. Thus, the included 
evidence split into two halves. We regarded the 11 low or moderate rated studies as fairly 
reliable evidence, whereas for the other half of the evidence (n=8), we had serious doubts 
regarding the reliability of findings. On closer analysis, we further found that the studies 
judged at serious risk of bias did not present a homogenous set. While some studies in this 
group were reflective of the shortcomings in their evaluation design, e.g. admitting that 
experimental groups were not similar at baseline, other studies omitted detailed information 
on baseline characteristics altogether. All else equal, and despite having recognised the 
reflexivity of researchers, we still rated these studies as being of serious risk of bias. An 
overview of the proportion of included studies with different risks of bias is shown below in 
Figure 4.  
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Figure 4: Risk of bias results 

 

4.3. publication bias 

Publication bias (or ‘file drawer effects’) is well-known in the social sciences and 
development research. It refers to the underreporting of studies establishing a negative or 
mixed evaluation finding (Franco et al. 2014). We conducted statistical analysis in the form 
of funnel plots as a visual exploratory tool to investigate possible publication bias in the 
identified literature (Egger et al. 1997; Palmer et al. 2008). Figure 5 shows the funnel plot 
plotting studies’ standard errors against effect sizes for the full sample of included studies.  

On visual analysis, there seemed to be little evidence of systematic asymmetry reflected in 
the funnel plot – and therefore few indications of publication bias potentially prevailing in the 
literature.  There was a lack of small-sample studies within the identified research as only 
one study featured a sample of a population below 100 participants. This lack of small-
sample studies might either be a true reflection of the absence of research of this kind or hint 
at an underreporting of such studies. However, this interpretation should be treated with 
caution as the heterogeneity in outcome measures and intervention characteristics might 
influence effect size estimates (Waddington et al. 2014). 

 Figure 5: Funnel plot 
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4.4. Synthesis of results  

We conducted meta-analyses of the included sample of studies to assess the effects of 
training, innovation, and new technology interventions on African smallholder farmers’ 
income and food security outcomes. We present results separately for training interventions 
and innovation and new technology programmes. The meta-analyses are reported by 
outcome and displayed study citations should therefore be interpreted as such. We used a 
random effect meta-analysis model as the true effect across studies is likely to differ related 
to various socio-economic backgrounds, intervention designs, etc.  

The results of the different meta-analyses are graphically represented on forest plots. 
Results from sensitivity and moderator analyses are reported in tabular format. In cases 
where effects from studies using different study designs were combined, we investigated the 
effects' sensitivity to this variable prior to statistically pooling the effects. While all studies for 
which we were able to calculate standardised mean differences are indicated on the relevant 
forest plots, we highlight clearly which studies were synthesised to generate the pooled 
effect size.  

Of the 19 included studies, two were excluded from the statistical meta-analysis as they had 
a critical risk of bias (Burney, 2010; Terry, 2012) and their findings were therefore not eligible 
for inclusion in the synthesis. We were able to calculate standardised mean differences for 
14 of the remaining 17 studies included in the synthesis. Of the three studies for which we 
were not able to compute standardised mean difference, two studies (Ashraf et al. 2008; 
Davis et al. 2012), report regression coefficients to measure the effects of smallholder 
interventions, but fail to provide either the standard deviation of the error term in the 
regression, or the sample standard deviation, or the treatment and control standard 
deviations. One further study (Wanyama et al. 2010) provided mean values as the only 
statistical information, leaving us similarly unable to calculate the standardised effect size of 
the study.  

From the 14 studies included in the statistical synthesis, we calculated 16 effect sizes to 
feed into the synthesis. The studies produced by Bulte and colleagues (2014) and Akalu and 
colleagues (2010) each feature two experiments reported in the same paper. These 
experiments each feature an independent sample of participants and independent 
intervention setting, which justifies the calculation of independent effect sizes. Table 5 
provides an overview of the calculated effect sizes per study and intervention category. An 
annotated version of Table 5 with more details on intervention, contexts, and findings can be 
found in section 9.1 of this report. Table 4:  

Table 5: Overview of effect size calculations 

Innovation & New technology  

Study Setting Outcome  Outcome measure Results (SMD; CI) 

Agricultural input innovation 

Akalu (2010cluster) 
Akalu (2010random) 

Ethiopia 
Ethiopia 

Food Security  
Food Security 

Weight-for-height 
Weight-for-height 

+0.23 (-0.02, 0.48) 
+0.40 (-0.03, 0.83) 
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Faber (2002)6 South Africa Food Security  Serum retinol  +0.39 (0.12, 0.66) 

Hagenimana (1999) Kenya Food Security  Vitamin A consumption + 0.79 (0.46, 1.12) 

Hotz (2012a) Uganda Food Security Serum retinol + 1.24 (0.95, 1.53) 

Hotz (2012b) Mozambique Food Security Serum retinol + 1.12 (0.87, 1.37) 

Low (2007) Mozambique Food Security  Serum retinol + 0.76 (0.60, 0.92) 

Bulte (2014open) Tanzania Income Total cowpeas harvest in kg +0.30 (-0.01, 0.61) 

Bulte (2014blinded) Tanzania Income Total cowpeas harvest in kg +0.05 (-0.26, 0.36) 

Hofs (2006) South Africa Income Bt cotton yield income (ZAR) +0.33 (-0.55, 1.21)  

Matsumoto (2013) Uganda Income Maize yield income (Ush/ha) +0.33 (0.11, 0.55) 

Agricultural practice innovation 

Ashraf (2008) Kenya Income Ksh value of total harvest 32% value increase  

Wanyama (2010) Kenya Income Ksh value of total harvest 24% value increase 

Bezner-Kerr (2010) Malawi Food Security Weight-for-age + 0.06 (-0.14, 0.26) 

Technical input innovation 

Burney (2010) Benin Food Security Food consumption (kg/month) Critical RoB 

Terry (2012) Swaziland Income Net $ income / ha Critical RoB 

Training 

Study Setting Outcome Outcome measure Results (g; CI) 

Farmer Field Schools 

Davis (2010) East Africa Income Monetary value of harvest 62% value increase 

Todo (2011)  Ethiopia Income Household income in USD +0.42 (0.05, 0.79) 

Waarts (2012) Kenya Income  Ksh value of tea harvest +0.25 (-0.02, 0.52) 

Other training 

Benin (2011) Uganda Income Ush value of total harvest +0.01 (-0.17, 0.19)   

Kijima (2014) Uganda Income Rice yield income in USD +0.02 (-0.14, 0.18) 

Ksh=Kenyan shilling; USD=US dollar Ush=Ugandan shilling; ZAR=South African Rand; ha=hectar; pa=per annum 

Study 

 

                                                        
 
6 For ease of labeling, the surname of the first author and the year have been used to refer to studies in the 
tables and forest plots from this point on.  
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4.4.1. What are the effects of innovation or new technology interventions on African 
smallholder farmers’ economic outcomes and food security? 

A total of 12 included studies assessed an innovation or new technology intervention aiming 
to improve African smallholders’ livelihoods. We were able to calculate twelve standardised 
mean differences from the experiments reported in these 12 studies (Table 5 and Appendix 
7). We did not conduct a pooled meta-analysis due to the heterogeneity in intervention 
characteristics and outcomes reported. As Table 5 indicates, there were three types of 
innovation and new technology interventions that we regarded as too heterogeneous for 
meta-analysis. Pooling the results from diverse programmes such as the introduction of 
genetically modified maize (input innovation), the promotion of participatory agriculture 
(practice innovation), and the investment in irrigation equipment did not appear justified.  

In addition, there was heterogeneity across the desired outcomes of interventions. An input 
innovation as the above mentioned maize crop used biofortification to improve the crop’s 
nutritional value (Akalu et al. 2010), but crops can also be modified in order to produce 
higher yields to increase agricultural revenue, as is the case in the genetically enhanced 
cotton variety Bt cotton (Hofs et al. 2006). Again, combining effect sizes in this case did not 
seem justified as one refers to the food security of farmers while the other refers to their 
income. We therefore only considered studies for statistical meta-analysis that featured the 
same intervention type as well as targeted outcome.   

The results reported in table 5 indicate that a number of studies found a statistically positive 
effect of new technology and innovation interventions on smallholder livelihoods in Africa. 
Six studies identified such statically significant effects, though an equal number of studies 
could not rule out the probability of negative or absent effects. Three studies further 
established statistically significant and positive findings but provided insufficient information 
to allow for effect size calculations. Yet, we could not draw reliable conclusions from the 
mere observation of individual effect sizes. In the following, therefore, we present the 
synthesised evidence drawn from homogenous intervention types and outcomes.  

Agricultural input innovation and food security 
We identified six studies that investigated the effects of input innovation on food security. 
Input innovation could, for example, refer to the introduction of new agricultural products 
such as new seed varieties. Of the six studies only four provided information on intermediate 
and process outcomes. These were: changes in knowledge regarding Vitamin A (Faber et 
al. 2002; Low et al. 2007), household perception of crops affecting adoption (Hagenimana et 
al. 1999), as well as gendered factors of adoption (Gilligan et al. 2014)7. We were unable to 
calculate effect sizes for these intermediate outcomes, which further seem too 
heterogeneous in order to justify the conduct of a statistical meta-analysis. We therefore 
combined narrative information on intermediate and process outcomes based on sections 
9.1 and 9.2 in the appendices to provide a better understanding of the applied interventions. 
This is meant to provide relevant contextual information before reporting on the results of the 
statistical synthesis.  

                                                        
 
7 This paper is linked to Hotz et al. (2012).  
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All six studies introduced a new seed variety to smallholder farmers. These new seed 
varieties were biofortified in order to have greater nutritional value. The identified input 
innovations aimed to address the nutritional deficits of rural households through increasing 
the intake of additional nutrients and proteins by modifying farming households’ staples. The 
two experiments facilitated by Akalu et al. (2010) applied a protein enhanced maize variety, 
quality protein maize (QPM). In the experiments, households were supplied with the new 
seeds free of charge for one cropping season and also received some initial technical advice 
and extension support in planting the seeds. No information on intermediate outcomes was 
available in the study.  

The remaining five studies each refer to the introduction of OFSP in four different country 
settings. The assessment of the above listed intermediate outcomes provides some 
contextual information to the effects of OFSP on farming households’ food security. OFSP 
were introduced in the context of nutrient deficient household diets. Each of the interventions 
explicitly justified their programme rationale as embedded in the prevailing state of 
malnutrition. The introduction of inherently nutrient-rich staple crops such as OFSP was 
assumed as a direct way to increase the intake of important nutrients such as Vitamin A. 
Since these foods fit into the context of prevailing starch-reliant diets, households were not 
required to greatly alter their existing consumption or food preparation habits.  

However, OFSP vary in appearance and taste from traditional crops. They are further 
considered as a crop predominantly cultivated by females (Gilligan et al. 2014; Hagenimana 
et al. 1999).  As a result, each of the OFSP programmes supplemented the introduction of 
the crop with a small-scale education intervention aimed at communicating the nutritional 
benefits of the crop. These information programmes focused on explaining the nutritional 
benefits of the new crops or providing guidance on methods of preparing the crop for 
consumption (cooking recipes etc.). Assessing the effects of these educational programmes 
through pre- and post-knowledge tests with a non-random sample of a subset of the total 
population, Low and colleagues (2007) establish a statistical significant improvement in 
nutritional knowledge for both women and men. Similarly, Faber and colleagues (2002), 
using a non-random sub-sample only identified statistically significant changes in nutritional 
knowledge for females.  

There is qualitative evidence based on a single study (Hagenimana et al. 1999) that positive 
household perceptions of OFSP resulted from the crop’s appealing colour as well as its 
variable cooking characteristics (e.g. easier to mash; less time consuming to boil). Gilligan 
and colleagues (2014) aimed to follow-up on these ideas by assuming that OFSP were 
primarily cultivated by females and that female bargaining power (as measured by the share 
of land, and non-land assets controlled by women) predicted the adoption of the crop. While 
they did find that females preferred cultivating OFSP on their plots, they failed to establish a 
link between female bargaining power and OFSP adoption. The authors therefore concluded 
that male farmers did not oppose the cultivation of the crop.  

Unfortunately, none of the five studies assessed outcome measures along the full causal 
pathway. We could therefore only assume that farming households’ increased nutritional 
knowledge might have supported not only the cultivation of the crop but further informed its 
incorporation into household diets. As we did not identify an OFSP programme without a 
built-in educational nutrition component, we could not statistically control for the magnitude 
of the overall effect of OFSP, which might be explained by these educational campaigns. 
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Lastly, in three studies (Low et al. 2007; Hotz et al. 2012a; 2012b) the intervention was 
compared to providing farming households with Vitamin A capsules (in addition to a 
conventional control group). OFSP performance was equal to, or more effective than, 
capsules in these trials.  

Having discussed the limited information available on intermediate and process outcomes, 
we next report the results of the meta-analysis. 

The effects sizes of the six identified agricultural input innovation were pooled in a statistical 
meta-analysis. Each of these six studies assessed nutritional outcomes as an indicator of 
the input innovation’s effect on food security. The majority of studies (n=4) assessed serum 
retinol concentration as a proxy for smallholders’ nutritional status, while one study observed 
Vitamin A intake, and, lastly, one study examined anthropometric measures (i.e. weight-for-
age) as a proxy. We regarded these outcome measures as sufficiently comparable, justifying 
our decision to combine them in a meta-analysis. Each of these instruments is used in the 
literature as a reliable indicator of nutrition levels. Given the limited sample of evidence 
available we sought it acceptable to pool studies at a higher conceptual level – i.e. nutrition 
in this case. We are confident that each individual effect size represent a reliable indicator of 
nutritional change, regardless of which instrument was used to measure this change. As a 
result, we the statistical aggregation of these effect sizes to yield more accurate insights on 
nutritional changes justified.   

The results of the meta-analysis of these six studies are presented below (Figure 6). Effect 
sizes for food security are expressed in terms of the SMD of the respective outcome 
measures and display the change in food security in the smallholder farmers receiving the 
input innovation over the non-participants in the control group. The pooled effect size can be 
read as the number of standard deviation changes in the respective food security of 
experimental groups.  

Figure 6: Meta-analysis of agricultural input innovation on food security8 

 

 

 

 

 

 

 

 

 

                                                        
 
8 Food security outcome measures included: serum retinol concentration; weight-for-height; and Vitamin A 
consumption.  

NOTE: Weights are from random effects analysis

Overall  (I-squared = 86.3%, p = 0.000)
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Akalu (2012a)

Hagenimana (1999)
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0.71 (0.44, 0.98)

0.39 (0.12, 0.66)

1.24 (0.95, 1.53)

1.12 (0.87, 1.37)

0.76 (0.60, 0.92)

0.23 (-0.02, 0.48)

0.40 (-0.03, 0.83)

0.79 (0.46, 1.12)
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-1.6 0 1.6

Further heterogeneity statistics: Q=40.6; tau2=0.11; Total participants: 1,974 
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The meta-analysis suggest that agricultural product innovations might lead to improvements 
in smallholder farmers’ food security. The pooled effect size of 0.71 (0.44, 0.98) provides 
some evidence for the positive effects of input innovations, such as the introduction of 
biofortified vegetable varieties. The small number of included studies as well as the nutrition-
focused outcome measures, however, caution against extensive claims to the interventions’ 
positive effects. In addition, there was considerable heterogeneity (indicated across all 
measures of heterogeneity) that needs to be taken into account. We explored possible 
factors of heterogeneity using sensitivity and moderator analysis.  

We investigated whether the variance in effect sizes might be caused by factors related to 
the applied evaluation design (i.e. study type, risk of bias, outcome measure, and period of 
follow-up) (Table 6). For example, a more rigorous evaluation approach might systematically 
yield different effect sizes from a less robust evaluation design. We therefore investigated 
the sensitivity of our pooled effect estimate to the above design factors. It is, however, 
important to note that Table 6 presents merely an observational approach to uncover 
possible sensitivities that we then formally assessed statically using a one-way random 
effects ANOVA model9. 

In our combined meta-analysis, we pooled studies of randomised controlled and quasi-
experimental evaluation approaches. Comparing whether means for both variables are 
significantly different from each other, we can rule out that there is a systematic difference 
between RCTs and quasi-experimental studies (Q=0.14; p= 0.71; heterogeneity explained: 
0%). We therefore ruled out study design as an explanation for heterogeneity and our results 
are not sensitive to which evaluation approach was applied. The same finding holds true for 
studies of different risk of bias (Q=5.7; p=0.48; heterogeneity explained: 0%). We did not run 
formal statistical analyses for outcome measure and period of follow-up variables as in each 
group one variable was informed by a dataset from a single study.   

Table 6: Sensitivity analysis of food security outcomes in agricultural input 
innovation interventions 

Variable SMD 95% CI Q Tau2 I2 P-value Sample 

Input Innovation: all studies  0.71 0.44, 0.98 40.6 0.11 86.3% 0.00 7 

Study type: 
Randomised controlled trial 
Quasi-experimental design 

 
0.76 
0.65 

 
0.24, 1.29 
0.41, 0.90 

 
32.9 
5.99 

 
0.26 
0.03 

 
90.9% 
66.6% 

 
0.00 
0.05 

 
4 
3 

Risk of bias: 
Low risk of bias 
Serious risk of bias  

 
0.77 
0.58 

 
0.42, 1.12 
0.18, 0.99 

 
33.2 
0.06 

 
0.13 
0.112 

 
87.9% 
71.7% 

 
0.00 
0.06 

 
5 
2 

Outcome measure: 
Serum retinol concentration 
Anthropometric 

 
0.87 
0.27 

 
0.54, 1.20 
0.02, 0.51 

 
23.3 
0.29 

 
0.01 
0.00 

 
87.1% 
0.00% 

 
0.00 
0.59 

 
4 
2 

                                                        
 
9 The same process applies to all sensitivity analyses reported in this review.  
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Period of follow-up 
1 year or less 
2 years or less 
>2 years 

 
n/a  
0.529 
1.17 

 
no observation 
0.29, 0.77 
0.98, 1.37 

 
 
15.1 
0.37 

 
 
0.05 
0.00 

 
 
73.5% 
0.00% 

 
 
0.00 
0.54 

 
 
5 
2 

Aside from factors related to study design, there might also be further variables that could 
systematically influence the differences in effect sizes. The meta-analysis includes seven 
studies, which applied a variety of programme approaches, were implemented in diverse 
settings, focused on a different population, and so forth. It was expected that the true effects 
of the interventions would vary across these programmes and contexts. We therefore aimed 
to assess possible factors moderating the identified effects of agricultural input innovation on 
smallholders’ food security. Using the same structure as in the sensitivity analysis, we firstly 
constructed a descriptive table of all possible moderator variables (Table 7). 

The intended moderator analysis was challenged by the limited information reported in the 
six studies assessing agricultural input innovations. Information such as age or socio-
economic status of participants was not reported consistently. It was therefore challenging to 
examine whether characteristics of programmes or participants moderate the findings. Table 
7 below summarises the intended moderators as well as the moderator analyses for which 
sufficient information was available. Moderators identified a posteriori are indicated with an 
asterisks and emerged during the review of the included studies. We were unable to conduct 
a formal comparison between the mean values of different moderators. None of the 
moderator categories featured two moderator variables that both included data from at least 
two independent studies. 

Table 7: Moderator analysis of food security outcomes in agricultural input innovation 
interventions 

Variable SMD 95% CI Q Tau2 I2 P-value Sample 

Input Innovation: all studies  0.71 0.44, 0.98 40.6 0.11 86.3% 0.00 7 

Crop type: 
Orange Flesh Sweet Potato* 
Quality Protein Maize 
Export Crops 

 
0.85 
0.27 
n/a 

 
0.58, 1.13 
0.02, 0.51 
no observations 

 
23.3 
0.29 

 
0.08 
0.00 

 
82.9 
0% 

 
0.00 
0.59 

 
5 
2 

Farming practices: 
Participatory agriculture 
Conversation agriculture 
Export/Cash crops 
Home gardens 

 
n/a 
n/a 
n/a 
0.39 

 
no observations 
no observations 
no observations 
0.12, 0.65 

 
 
 
 
0 

 
 
 
 
0.00 

 
 
 
 
n/a 

 
 
 
 
n/a 

 
 
 
 
1 

Farmers group*: 
Collectives 
Community groups 
Female groups 

 
n/a  
1.02 
0.79 

 
no observations 
0.71, 1.33 
0.47, 1.12 

 
 
10.7 
0 

 
 
0.06 
0.00 

 
 
81.3% 
n/a 

 
 
0.00 
n/a 

 
 
3 
1 

Participants’ gender:         
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Predominately male 
Predominately female 
Mixed 

 
0.92 

no information 
0.62, 1.21 
no information 

 
8.05 

 
0.05 

 
75.2% 

 
0.02 

 
3 
 

Year of implementation:  
2010-2014 
2005-2010 
2000-2005 
<2000 

 
0.61 
0.76 
0.39 
0.79 

 
0.09, 1.13 
0.60, 0.92 
0.12, 0.65 
0.47, 1.12 

 
67 
0 
0 
0 

 
0.32 
0.00 
0.00 
0.00 

 
94% 
n/a 
n/a 
n/a 

 
0.00 
n/a 
n/a 
n/a 

 
5 
1 
1 
1 

Duration of programme 
1 year or less 
2 years or less 
>2 years 

 
n/a 
0.44 
1.17 

 
no observations 
0.16, 0.72 
0.97, 1.37 

 
 
35.7 
0.37 

 
 
0.10 
0.00 

 
 
86% 
0% 

 
 
0.00 
0.54 

 
 
6 
2 

Socio-economic context Insufficient information 

Participants’ age Insufficient information 

Participants’ education Insufficient information 

Apart from the small sample size, a number of additional factors limit the generalisability of 
the meta-analysis findings. Firstly, as stated above, input innovations in practice referred to 
the introduction of merely two new biofortified crops: OFSP as a Vitamin A rich staple crop 
and QPM as a protein rich staple. We are cautious to use the limited evidence of two crops 
to make wider claims regarding the applicability of agricultural input innovations to improve 
household food security.    

Secondly, the effects of agricultural input innovations on food security were exclusively 
measured in children or women. This is a common approach when assessing nutritional 
levels, as an adequate nutritional intake specifically during childhood and pregnancy is a 
major determinant of child growth and development of cognitive abilities (Black et al. 2008; 
Mendez & Aidar, 1999). Yet, this exclusion of male adults and youth in the evaluation of 
programmes compromised the generalisability of outcomes, as it excludes a sizeable group 
of the general population. Males might see larger gains from consuming more nutritious 
staple crops to which they have larger access in instances where they control household 
recourses. Alternatively, males might see fewer gains if the new crop, as in the case of 
OFSP, Gilligan (2014), is regarded as a ‘women’s crop’ and since not as widely consumed 
among men. Yet, as none of the studies had measured nutritional changes in male adults 
and youth, we cannot synthesise the effects of the programmes on these population groups.     

Lastly, the focus of most impact evaluations of agricultural input innovation was on changes 
of Vitamin A levels (n=5). Serum retinol blood concentration and bio-intake of Vitamin A 
were the applied outcome indicators and, as an observation, showed a larger effect than 
anthropometric outcome measures. This finding suggests caution regarding the long-term 
impacts of input innovations on smallholders’ levels of food security. Serum retinol 
concentration is a reliable indicator of the prevalence of Vitamin A deficiency but beyond this 
allows few insights into the nutritional state of an individual. An individual might see 
improvements in their Vitamin A status but remain in a state of malnutrition (WHO, 2011). 
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Anthropometric measures are therefore more reliable to assess the long-term change in 
nutritional levels. Evidence of positive effects on Vitamin A levels might therefore not reflect 
positive effects on anthropometric measures or food security. That said, we can neither rule 
out that anthropometric measures might have increased in the Vitamin A centred 
interventions as this was not recorded in the reviewed studies.  

The introduction of OFSP was the most common form of agricultural input innovation (n=5). 
Most prominently among this group of interventions, the Harvest Plus programmes in 
Uganda and Mozambique extended to more than 10,000 farmers (Hotz et al. 2012a; 2012b). 
Further, one of the reviewed OFSP programmes had been conducted previously in 1999 in 
Kenya. OFSP therefore seems to have achieved proof of concept and there is evidence of 
programmes beginning to scale up. Low and colleagues’ (2006) study, for example, 
evaluated the pilot version of the later Harvest Plus programme. 

Synthesising the evidence on programmes introducing OFSP only, we find a positive effect 
on farmers’ food security (g=0.86; 0.59, 1.13). The corresponding forest plot is reported in 
Appendix 7 due to its large overlap with the plot presented in Figure 6. As an observation, 
this effect size is slightly larger than the overall effect size of agricultural input innovations 
(g=0.71; 0.44, 0.98), and this finding, admittedly based on a very small sample, is 
statistically significant (Q=9.99, p<0.05). Three of the five studies investigating the effects of 
OFSP are further of a low risk of bias. Based on this limited sample, we see some promise 
for OFSP interventions to improve the Vitamin A intake in farming households, potentially 
supporting the overall food security of household members.  

Agricultural input innovation and economic outcomes 
The remainder of the reviewed agricultural input innovations (n=3) assessed the input 
innovations’ effects on farmers’ economic outcomes (Figure 7). Each of these three studies 
introduced a new crop variety and assessed the value of the total harvest as an indicator for 
changes in household income. The experiments reported in Bulte and colleagues (2014) 
focus on the provision of a higher-yielding cowpeas variety, while Hofs and colleagues 
(2006) investigated the estimated profitability of an insect-resistant cotton crop. Hybrid maize 
providing higher yields was the evaluated intervention in Matsumoto’s (2013) RCT.  

Each of the three studies reported intermediate outcomes illustrating how agricultural input 
innovations might contribute to farmers’ income. These intermediate outcomes referred to 
assessing yields (Bulte et al., 2014; Matsumoto, 2013) and the adoption of technology (Hofs 
et al. 2006; Matsumoto, 2013). Unfortunately, we were unable to calculate effect sizes for 
intermediate outcomes due to insufficient reporting of statistical information. However, the 
small sample size renders a meta-analysis of the intermediate unfeasible in the first place. 
We therefore again resort to a narrative approach of reporting intermediate and process 
outcomes before presenting the results of the meta-analysis. As above, this is based on 
more detailed information provided in sections 9.1. and 9.2.  

The experiments by Bulte and colleagues (2014) relied on the basic assumption that the 
usage of higher-yielding and pest-resistant cowpeas seeds leads to a larger harvest, which 
then generates a larger income when supplied for sale to markets. Hofs and colleagues 
(2006), on the other hand, investigated reduced insecticide use – and thus monetary saving 
in farming inputs – as the mechanism through which farmers’ income might be improved. 
Lastly, Matsumoto (2013) investigated whether, in addition to a change in yields and 
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projected sales revenues from these yields, the free distribution of hybrid maize seeds also 
altered the demand for such inputs among neighbouring farmers that initially did not have 
access to such. They hypothesised that such spill-overs would reflect a process of social 
learning, presenting an important mechanism in the study of technology adoption.  

The link between higher-yielding seeds, increased harvest as an intermediate outcome, and 
a higher market value of this harvest in Bulte and colleagues (2014) could be expected. The 
intervention was administered without extension support to the farmers and no assessment 
took place of whether farmers were able to find markets for their increased harvest. 
Similarly, the decrease in farmers’ use of insecticides due to the adoption of an insect-
resistant cotton variety (Bt cotton) seems logical. Matsumoto’s (2013) RCT, on the other 
hand, yielded more detailed insights into the mechanisms through which input innovations 
might affect farmers’ incomes. The study closely investigated the manner in which the freely 
provided hybrid maize seeds and fertilizers were adopted by farmers. Neighbouring farmers 
were found to be more likely to purchase the fertilizer applied by their peers in the treatment 
groups; but, were less likely to purchase maize seeds. The author explains these paradox 
spill-over adoption effects by unpacking the intervention’s casual pathway. While 
neighbouring farmers observed that their peers produced higher yields after using the 
fertilizers, they also recognised that the labour input required to cultivate the maize crops 
offset the gains made from higher yields and thus higher revenues. Social learning did take 
place, but due to the intervention’s failure to increase household income once family labour 
was included as a cost factor, social learning did, understandably, not result in an increased 
adoption of the intervention.  

Having contextualised agricultural input innovation, the results of the meta-analysis of their 
combined effect on farmers’ income follows below.  

We pooled the results of the three studies examining the effects of input innovations on 
income and present the forest plot below in Figure 7. As above, effect sizes for income are 
expressed in terms of the SMD of the respective outcome measures and display the change 
in income in the smallholder farmers receiving the input innovation over the non-participants 
in the control group. Each of the three studies measured income as the projected market 
value of farmers’ harvest, justifying our pooling of the calculated effect sizes.  

We identify a statistically significant improvement in income due to the introduction of input 
innovations (g=0.26; 0.1, 0.41). Despite the positive pooled effect size, we caution that the 
evidence available on income does not support reliable conclusions as a sample of three 
studies in which only a single study is of low risk of bias limits the strengths of the finding. 
The limited sample of studies further prohibits us to undertake sensitivity and moderator 
analyses. It also should be noted that none of the studies measured income indicators 
empirically. Bulte and colleagues (2014) as well as Matsumoto (2013) both projected the 
income farmers would gain if they sold the total value of their harvests. The assessment of 
Bt cotton’s household income effects similarly relied on projection models as the authors 
(Hofs et al. 2006) calculated the savings made from a reduced usage of pesticide, adding 
this to the reported yield income from the previous season.   
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Figure 7: Meta-analysis of agricultural input innovation on income10 

 

 

 

 

 

 

 

 

 

 

 

 

Agricultural practice innovation and income 
Agricultural practice innovation interventions refer to a reorganisation of the manner in which 
smallholders cultivate their farms. Such a change in agricultural practices may lead to the 
implementation of new farming systems that are fundamentally different from previous 
systems and practices. We identified three agricultural practice innovations in our review 
(Table 8), two of which targeted an improvement in farmers’ income levels. Each practice 
innovation intervention was implemented with the rationale of changing the prevailing 
practice of subsistence farming in the respective populations.  

Given this small sample of only two studies, we did not attempt to conduct a meta-analysis 
of agricultural practice interventions’ effect on smallholders’ level of income or associated 
intermediate outcomes. In addition, both studies lacked statistical information to calculate 
SMD. Ashraf and colleagues (2008) used regression analysis lacking information to 
calculate g, while Wanyama and colleagues (2010) did not report information on variance, 
similarly preventing the calculation of g. As a result, we will report the effects of practice 
innovations on smallholders’ income in narrative format based on Table 8. This narrative 
synthesis includes information on intermediate outcomes assessed in the three studies.  

 

 

 

 

                                                        
 
10 Income measures included: Total cowpeas harvest in kg, Bt cotton yield income (ZAR); Maize yield income 
(Ush/ha).  

NOTE: Weights are from random effects analysis
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Further heterogeneity statistics: Q=2.2; tau2=0.0; Total participants: 600 
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Table 8: Narrative overview of agricultural practice innovation and income 

Study Programme Context Findings  

Ashraf (2008) 
[+] 

Promotion of horticultural 
exports (certif beans, baby 
corn and passion fruits)  

 

Additional support: access 
to credit, linkages to 
retailers, transportation 
services, and exporters 

Rural Kenya 

 

Low previous production 
of export crops  

 

Better-off farmers benefit 
more  

 

Production for EU 
markets requiring quality 
criteria 

 

Increased production of export 
crops, reduced marketing costs, 
resulting into increased household 
income 

 

Full Treatment   -0.09 (SE 0.11),  
[HH income] 

 32% income increase 

 

Wanyama 
(2010) [~] 

Inorganic planting 
fertilizers: diammonium 
phosphate (18:46:0), 
mono-ammonium 
phosphate (MAP), calcium 
ammonium nitrate (0:26:0) 
and urea (0:46:0) 

Rural Kenya 

 

Extension services 

 

Fertilizers supplied by 
research team 

Increase in the yield of maize by 
3.1 bags per acre of maize of 
90kgs per bag 

 +243kg of yields 

 

Differences between value of 
harvest Ksh 7008 

 

Key Critical RoB              [!] Serious RoB             [~] Moderate RoB      [*] Low RoB        [+] 

Subsistence farming is associated with a stagnant rural economy and regarded as 
underproductive due to its low use of farming inputs (World Bank, 2007). As explained 
above, agriculture in Africa is assumed to have large untapped potential concerning farmers’ 
productivity. The two identified practice innovations aimed to transform smallholder farming, 
and thus provide farmers with incentives to adopt more productive agricultural practices. 
Incentives referred to increased income as a result of the adoption of new crop varieties and 
improved yields.  

The first of the reviewed agricultural practice innovations suggested the production of cash 
crops embedded in input-intensive agricultural practices as a pathway out of rural poverty. 
Ashraf and colleagues (2008) evaluated the implementation of DrumNet, an export grower 
scheme that provided a holistic range of services to support farmers in Kenya wanting to 
engage in the cultivation of cash crops for export markets. Farmers received access to cash 
crops and fertilizers, formal linkages to exporters and marketing services, as well as credit 
and storage facilities. The second study (Wanyama et al., 2010) assessed a programme that 
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encouraged farmers to adopt more sustainable agricultural practices as part of an integrated 
soil fertility management programme. The intervention did not aim to move away from the 
practice of subsistence farming per se, but hoped to improve smallholders’ returns from 
farming without depleting natural resources such as soil conditions.  

There is limited evidence that agricultural practice interventions might increase household 
income in the short-term. The results of the two identified studies report a positive financial 
effect of the reviewed interventions on farming households. However, we stress that these 
findings are not synthesised and that the study by Wanyama and colleagues (2010) is 
subject to a serious risk of bias. Rigorous evidence was provided by Ashraf and colleagues’ 
(2008) RCT of DrumNet, which estimates a 32 per cent increase in household income for 
farmers switching to the production of export crops. Wanyama and colleagues’ (2010) quasi-
experiment similarly identified an increase in household income indicated by a significantly 
higher value of farmers’ total harvest. This increase in harvest came as a result of the 
decreased use of chemical fertilizers and the adoption of more sustainable soil management 
practices.  

The findings from Ashraf and colleagues (2008) underline how smallholder farmers might be 
encouraged to adopt export-orientated agriculture, including a change from staple to cash 
crops. The study assessed adoption rates of the export production as an intermediate 
outcome. Farmers in the export-orientated DrumNet programme were willing to change their 
practices and the production of cash crops resulted in higher returns. Yet, there was some 
evidence that ‘better-off’ farmers were more likely to enjoy these benefits. More affluent 
farmers were reported as more likely to take up the intervention, and they were further found 
to benefit more from it. This finding presents a challenge to the narrative of overcoming 
subsistence agriculture through agricultural practice innovation interventions. If programme 
effects are disproportionally captured by farmers that are better-off, the most vulnerable 
farmers that rely predominantly on subsistence agriculture are unlikely to change their 
farming practices. More affluent farmers might be better equipped to make use of practice 
interventions in particular because they have already decreased their dependence on, and 
practice of, subsistence agriculture.  

Since agriculture practice innovation interventions advocate and target widespread change 
in smallholder farming systems, we expected the reviewed studies to attempt to measure 
long-term effects of the interventions on poverty levels. Unfortunately, neither of the two 
studies attempted to do so. Ashraf and colleagues (2008) evaluation of the DrumNet 
programme had – in the words of the authors – “a disturbing epilogue”. DrumNet did lead to 
substantial changes in the farming communities in which the programme was implemented 
and showed signs (as evidenced in the evaluation) of positive effects on smallholders’ 
income. However, a year after the evaluation, the European Union, DrumNet farmers’ export 
market, changed their policy on agricultural imports from Africa. DrumNet farmers’ products 
were no longer allowed to be sold on the European market forcing the initiative to close 
down and leaving farmers with large losses as they were unable to sell their cash crops at 
scale locally.  

Agricultural practice innovation and food security 
We identified one study assessing the effect of agricultural practice innovations on food 
security rather than economic outcomes. The study by Bezner-Kerr and colleagues (2010) 
investigated an intervention in Malawi promoting participatory agricultural practices. The 
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effects of this programme on food security were assessed   by measure of the height-for-age 
z-scores of farmers’ children. No intermediate outcomes were measured. A narrative 
summary of the study is provided in Table 9. 

The intervention provided a participatory agriculture and nutrition project (the Soils, Food 
and Healthy Communities (SFHC) project) with the agricultural component featuring 
intercropping of legumes (crops included peanut, pigeon pea, and soy beans). Participatory 
aspects included the formation of village groups and the targeted communication of 
nutritional information to care takers, who were then asked to partake in the agricultural 
decision-making. The quasi-experimental evaluation did not identify any significant positive 
effect of the programmes on children’s level of food security, as measured by 
anthropometric indicators (g= 0.06; -0.14, 0.26)  

Table 9: Narrative overview of agricultural practice innovation and food security 

Study Programme Context Findings  

Be
zn

er
-K

er
r (

20
10

) [
~]

 

Promotion of participatory 
agriculture with a special focus 
on advocating legume 
intercropping                      
(peanut, peas, beans)  

Rural Malawi 

 

Maize main staple  

 

Outcomes measured in 
farmers’ children 

Positive effect on height-for-
age (HAZ) 

 

SDM: + 0.06 (-0.14, 0.26) 

Key Critical RoB              [!] Serious RoB             [~] Moderate RoB      [*] Low RoB        [+] 

Technical input innovation and food security/income 
We identified two studies assessing technical input innovations aiming to improve 
smallholder farmers’ income and food security (Burney, 2010; Terry, 2012). Both studies 
implemented irrigation infrastructure in rural areas. Due to the evaluation designs being 
subject to a critical risk of bias, the findings of both studies are excluded from the synthesis.  

Evidence on the effects of innovation and new technology  
Our systematic review identified limited evidence of the effects of innovation and new 
technology to support African smallholder farmers’ livelihoods. Using meta-analysis, we 
identify a positive effect of input innovations on the food security of farming households 
(g=0.71; 0.44, 0.98). However, because of the small number of studies, as well as the risk of 
bias in those studies, the findings should be interpreted with caution.  

There is also heterogeneity across the effect sizes of the individual studies and the majority 
of outcome measures assessed short-term effects only. Given these caveats, the most 
promising programmes focused on the introduction of OFSP as a Vitamin A rich staple food 
to smallholders. These programmes were combined with informational campaigns on the 
health benefits of the crop and how to prepare it for consumption. Evaluations of the 
introduction of OFSP have yielded positive effects on nutritional indicators in four different 
contexts and programmes have successfully been taken to scale. The assessment of input 
innovations’ effects on farmers’ level of income is only based on effect sizes derived from 
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three studies. Despite the meta-analysis suggesting a positive effect (g= 0.26; 0.1, 0.41), we 
are cautious to treat this as reliable evidence of the interventions’ effect as the size and 
nature of the included sample of evidence is too limited. Due to the small sample of included 
studies that assess the effects of practice innovations we are unable to comment on the 
effects of these interventions on smallholder farmers in Africa. The systematic review did not 
identify any rigorous evidence on the effects of technical input innovations. 

4.4.2. What are the effects of training interventions on African smallholder farmers’ 
economic outcomes? 

Training interventions encompass any type of programme that delivers agricultural 
knowledge or skills transfer to smallholder farmers. Agricultural extension services or farmer 
field schools are examples of prominent training programmes for farmers. However, to be 
considered as a training intervention the applied training programme needed to represent 
the main intervention component. Nutritional education as part of an agricultural input 
innovation intervention thus would not be classified as an independent training intervention. 

Our review identified five studies rigorously evaluating smallholder training interventions in 
Africa. Each of these five studies focused on improving farmers’ income. We did not find any 
training programme measuring food security outcomes. All studies reported information on 
intermediate outcomes, namely: changes in agricultural knowledge (n=2); adoption of 
agricultural practice (n=3); changes in productivity (n=1); and changes in yields (n=5). 
Unfortunately, we were unable to calculate effect sizes for the first two outcomes categories 
due to insufficient statistical information available. Regarding yields, data on effect size 
calculations were available. However, as effect size calculations for income outcomes were 
based on income figures extrapolated from this yield data, running both meta-analyses 
would have resulted in the analyses creating two pooled effect sizes which were inherently 
based on the same data set. We therefore decided only to run the meta-analysis on income 
effect sizes as income presented the final outcome. We therefore present a combination of 
narrative information on intermediate and process outcomes, which is based on the data 
reported in 9.1. and 9.2.  

As stated above, training interventions exclusively targeted an improvement in smallholders’ 
income, which was assumed to result from a more efficient use of farming inputs (e.g. less 
fertilizer, more rational division of labour), more effective farming techniques (e.g. legume 
intercropping), and introductions to marketing and processing methods. To foster these 
desired changes, farmers were involved in different training programmes aimed at 
transferring the necessary skills and knowledge. Farmer field schools were the main type of 
training programme (n=3), a single study described itself as providing ‘agricultural advisory 
services’ (Benin et al 2011), while Kijima (2014) assessed the effect of an agricultural 
guidebook on smallholder farmers. Despite commonalities in type, the focus of the 
programmes varied. Training was based on facilitating technology adoption and more 
efficient fertilizer use as well as allocation of fertile land (Benin et al. 2011; Kijima, 2014); 
improved export tea production (Waarts et al. 2012); integrated production and pest 
management in cotton farming (Davis et al. 2010); and commercial forestry (Todo & 
Takahashi, 2011).  

Each of the farmer field school programmes was reported as participatory in approach and 
claimed to have involved the farmers directly in the training activities. Yet, only Davis and 
colleagues (2010) provided information on the form of participation citing to create “school 
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without wall” with an explicit pedagogical application of experimental learning principles. This 
was further the only example in which details on the training activities were reported. No 
study communicated details on how the facilitators were qualified and identified. Most 
training programmes (n=4) extended between one and two years and were facilitated with 
the support of already organised formal agricultural collectives. The agriculture extension 
programme described itself as “demand-driven” without any further definition of the term 
(Benin et al. 2011). It presented, however, the single locally-conceived and implemented 
programme, being facilitated by the Ugandan government. The agricultural guidebook 
developed in Kijima’s (2014) study was described as being tailored to the Ugandan context. 
The three farmer field schools were each funded, implemented, and evaluated by 
international bodies.   

Agricultural knowledge outcomes improved in both studies in which these were assessed 
(Benin et al. 2007; Waarts et al. 2012). While Waarts and colleagues (2012) used a farmer 
fields school approach to communicate agricultural knowledge, the programme evaluated by 
Benin and colleagues (2007) applied an extension system based on on-plot demonstration 
by private agricultural consultants. The adoption of agricultural practices was examined in 
three studies (Benin et al. 2007; Todo & Takahashi, 2011; Waarts et al. 2012). Only the 
quasi-experiment by Todo and Takahashi (2011) identified a statistically significant change 
in adoption of practices, generated by a farmer field school approach. All studies assessed 
changes in yields as an intermediate outcome. As estimates of farmers’ agricultural income 
were based on calculations using yield and harvest data as a key factor, changes in yields 
follow the same pattern as changes in income reported below. Davis and colleagues (2010) 
used data on yield changes to calculate farmers’ productivity. They found a 31 per cent 
increase in the value of production per hectare.  

Below we will report on the results of the combined effect of training interventions on 
farmers’ levels of income based on the meta-analysis (Figure 8). 

Figure 8: Meta-analysis of training interventions on income11 

 

 

 

 

 

 

 

 

 

                                                        
 
11 Income measures included: Household income in USD; Ksh value of tea harvest; Ush value of total harvest; 
Rice yield income in USD. 

NOTE: Weights are from random effects analysis
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We conducted a meta-analysis to synthesise the effects of training interventions on 
smallholder farmers’ income. The five identified studies used similar-enough outcome 
constructs to justify pooling their effect sizes. Each study calculated changes in household 
income as a function of measured yields and the market prices of the respective harvests. 
Income data were therefore not empirically collected at household level but rather estimated 
from empirical data on yields. We were able to calculate effect sizes for all but one study. 
Unfortunately, Davis and colleagues (2012) did not report sufficient statistical information to 
calculate SMD12.   

As above, effect sizes for income are expressed in terms of SMD of the respective outcome 
measures and display the change in income in the smallholder farmers receiving the training 
intervention over the non-participants in the control group. The results of the meta-analysis 
are presented on the forest plot above (Figure 8). The meta-analysis identifies a pooled 
effect size of 0.12 (-0.04, 0.27) standard deviations reflecting a small but statistically non-
significant increase in farmers’ levels of income. We therefore cannot rule out the possibility 
that training interventions have no effects on smallholder farmers’ levels of income. We 
explored sensitivity (Table 10) and moderator analysis (Table 11) to generate more diverse 
insights into the meta-analysis finding. However, this analysis is based on a small sample 
size (n=4).  

The meta-analysis findings are sensitive to the inclusion of a single study, Benin (2011) 
(Q=6.47; p=0.01), which is also the only study rated as of a serious risk of bias.  As a result, 
the findings of the meta-analysis are sensitive to different levels of risk of bias (same 
calculations), and it emerges that studies judged of low and moderate risk of bias have a 
statistically significant larger pooled effect size (g= 0.32; 0.16, 0.48). Pooling the best 
available evidence indicates that training interventions might be able to improve farmers’ 
income. Meta-analysis findings were not sensitive to the applied study design (Q=1.23; p= 
0.27). We can also rule out period of follow-up as an explanatory variable since all identified 
studies assessed outcomes after one year.   

The results of the moderator analysis were compromised by the limited sample size of four 
studies and we are restricted to an observational overview of different variables, which might 
moderate the meta-analysis findings (Table 11). In neither moderator category does it 
appear sensible to run formal statistical analyses of the differences between variable groups’ 
means. There is not a single category in which two moderating variables each feature at 
least two studies – e.g. two studies assessing cash crop and two studies assessing food 
crops. In all moderator categories we could only compare the group mean of one variable 
with a single study’s effect size.   

 

 

 

 

                                                        
 
12 Sufficient information is provided though to calculate the response ratio effect size. For yields, the response 
ratio is 1.23 (1.00, 1.51).   
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Table 10: Sensitivity analysis of income outcomes in training interventions 

Variable SMD 95% CI Q Tau2 I2 P-value Sample 

Training: all studies  0.12 -0.04, 0.27 5.64 0.01 48.7% 0.12 4 

Study type: 

RCT 

Quasi-experimental (PSM) 

Quasi-experimental  

 

0.02 

0.18 

0.01 

 

-0.14, 0.19 

-0.07, 0.25 

-0.17, 0.19 

 

0 

3.76 

0.00 

 

0.00 

0.06 

0.00 

 

n/a 

73.4% 

n/a 

 

n/a 

0.52 

n/q 

 

1 

2 

1 

Risk of bias: 

Low &moderate risk of bias 

Serious risk of bias  

 

0.32 

0.18 

 

0.16, 0.48 

-0.20 0.55 

 

0.55 

4.05 

 

0.00 

0.06 

 

0% 

75.3% 

 

0.76 

0.04 

 

3 

1 

Period of follow-up 

1 year or less 

2 years or less 

>2 years 

 

n/a  

0.12 

n/a 

 

no observation 

-0.04, 0.27 

no 
observations 

 

 

5.64 

 

 

0.01 

 

 

48.7% 

 

 

0.12 

 

 

4 

 

Table 11: Moderator analysis of income outcomes in training interventions 

Variable SMD 95% CI Q Tau2 I2 P-value Sample 

 

Training: all studies  0.12 -0.04, 0.27 5.64 0.01 48.7% 0.12 4 

Crop type: 

Cash crops 

Food crops 

  

0.19 

0.02 

 

-0.01, 0.27 

-0.14, 0.19 

 

4.71 

0 

 

0.03 

0.00 

 

57.5% 

n/a 

 

0.09 

n/a 

 

3 

1 

Training type: 

Farmer Field School 

Extension programme 

Other 

 

0.31 

0.01 

0.02 

 

 0.09, 0.53 

-0.17, 0.19 

-0.14, 0.19 

 

0.53 

0 

0 

 

0.00 

0.00 

0.00 

 

0% 

n/a 

n/a 

 

0.48 

n/a 

n/a 

 

2 

1 

1 
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Training design: 

Participatory 

Locally developed 

Tailored to local context 

  

0.32 

0.01 

0.02 

 

0.16, 0.48 

-0.17, 0.19 

-0.14, 0.19 

 

0.55 

0 

0 

 

0.00 

0.00 

0.00 

 

0% 

n/a 

n/a 

 

0.76 

n/a 

n/a 

 

3 

1 

1 

Farmers group:* 

Collectives 

Community groups 

Female groups 

 

0.19 

n/a 

n/a 

 

-0.05, 0.42 

no 
observations 

no 
observations 

 

4.71 

 

0.03 

 

57.5 

 

0.10 

 

3 

 

 

Participants’ gender: 

Predominately male 

Predominately female 

Mixed 

  

0.12 

n/a  

n/a 

 

-0.04, 0.27 

no 
observations 

no 
observations 

 

5.64 

 

0.01 

 

48.7% 

 

0.12 

 

4 

 

 

Duration of programme 

1 year or less 

2 years or less 

>2 years 

 

n/a 

0.22 

n/a 

 

no 
observations 

0.03, 0.41 

no 
observations 

 

 

7.02 

 

 

0.02 

 

 

57.3 

 

 

0.00 

 

 

4 

 

Year of implementation:  

2010-2014 

2005-2010 

2000-2005 

 

0.19 

0.01 

n/a 

 

-0.05, 0.42 

-0.17, 0.19 

no 
observations 

 

4.66 

0 

 

 

0.02 

0.000 

 

 

57.1% 

n/a 

 

 

0.10 

n/a 

 

 

3 

1 

 

Training activities Insufficient information 

Socio-economic context Insufficient information 

Participants’ age Insufficient information 

Participants’ education Insufficient information 
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The findings from Davis and colleagues’ evaluation of farmers field schools in Kenya, 
Tanzania, and Uganda is missing from the meta-analysis as we could only calculate the 
response ratio for this study. The combined response ratio effect size of participating in the 
schools on farmers’ income is estimated as 1.23 (1.00, 1.51) (Waddington et al. 2014). This 
study adds additional evidence that training programmes might be able to improve 
smallholder farmers’ livelihoods in the short-term. It also adds support to the assumption that 
farmer field schools present a more effective approach to deliver training interventions. 
Taken together with the two studies of which SMDs were calculated (Todo, 2011; Waarts et 
al. 2012), there are three studies of a low or moderate risk of bias that identify a positive 
effect of this training approach.  

No information was available on the long-term effects of training programmes. This is 
particularly concerning in the context of knowledge and skill transfers, raising the question of 
retention levels. Unfortunately, the reviewed evidence did not allow for conclusions in this 
regard. 

Evidence of the effects of training interventions 
In sum, we are cautious to provide conclusions on the effects of training interventions on 
smallholder farmer’s level of income. While only a single study is at a serious risk of bias, the 
identified sample of studies is very small (n=4). The pooled effect size of the meta-analysis 
(0.12; -0.04, 0.27) is not statistically significant and consequently does not to present 
evidence of changes in smallholders’ levels of income. This effect, however, is sensitive to 
the level of bias within the studies and synthesising the best available evidence only (n=3) 
yields a larger effect size (g=0.32; 0.16, 0.48).  In addition, we question the usage of harvest 
value as the main empirical variable to calculate changes in income. There is also a 
concerning lack of data on retention levels for potential knowledge and skills gains.   
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5. Discussion 
5.1. Summary of main results 

We identified 19 studies that investigated the effects of training, innovation, and new 
technology interventions on African smallholders’ economic outcomes and food security. 
The included sample was characterised by its small number, a serious overall risk of bias, 
and diversity across study design and comprehensiveness of reporting. We conducted a 
statistical meta-analysis of agricultural input innovations’ effects on farming households’ food 
security and income, as well as training interventions’ effects on household income.  

The results for input innovations suggest a positive effect on food security outcomes 
(g=0.71; 0.44, 0.98; n=6). Similarly, we found a positive effect of input innovations on income 
(g=0.26; 0.1, 0.41; n=3). Finally, for training interventions our findings are not statistically 
significant leaving us unable to provide an indication of the interventions’ effect of 
smallholders’ income (g=0.12; -0.04, 0.27; n=4). However, these statistical analyses are 
based on a limited sample of rigorous research evidence that are furthermore 
heterogeneous in context and applied outcome measures. 

OFSP as a Vitamin A rich staple food introduced to smallholder farmers presented the most 
promising reviewed intervention and was the most applied intervention type. OFSP 
programmes were found to have positive effects on household nutrition levels as an 
indicator of food security in four different contexts (g=0.86; 0.59, 1.13; n=5) and programmes 
have successfully been taken to scale.  

Few studies reported on the effects of agricultural practice innovation interventions on 
farmers’ levels of income and food security, and the evidence is further compromised by a 
serious risk of bias. There is evidence from individual evaluations that practice innovations 
might have increased farmers’ income in the short-term, but we cannot aggregate these 
effects. Only a single study assessed practice innovations in relation to food security 
outcomes. This study found no evidence of changes in smallholders’ food security due to the 
use of innovative farming practices. Research evidence regarding the effects of technical 
input innovations was excluded from the synthesis of our review as a result of critical risk of 
bias.  

We were unable to statistically synthesise evidence of intermediate outcomes and report on 
the identified outcome in narrative format where applicable. There is evidence from 
individual studies that training interventions improved agricultural knowledge. Process 
information indicates that farmers were willing to adopt interventions and each of the 
reviewed programmes reportedly was able to implement its activities as scheduled.  

In the following section we discuss the implications of the systematic review’s findings. 
However, before drawing conclusions, it is necessary to critically reflect on the strength of 
the identified evidence as well as the rigour of our review effort (outlined in sections 5.2 to 
5.4).  

5.2. Overall completeness and applicability of the evidence 

Despite an exhaustive search of the literature, we only identified 19 studies that met the 
inclusion criteria of our review. Having conducted a systematic map of the evidence prior to 
the full review (Stewart et al. 2014a), we are confident that our research has been 
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comprehensive. The limited amount of evidence encountered in the review is thus likely to 
present an accurate reflection of the size and nature of the available evidence.  

As reported in section 4.3, using a funnel plot to visually explore the prevalence of 
publication bias in the included sample of studies does not indicate clear results. Our 
included evidence features a marginal amount of studies with a small sample, which can 
either result from an underreporting or an absence of such studies in the literature.  

The general applicability of the identified evidence is compromised by poor study design and 
reporting quality as outlined in the following section. In addition, studies’ reporting of both 
contextual and statistical information tended to be incomplete. This made conducting any 
form of synthesis difficult.  

5.3. Quality of the evidence  

A large number of included studies were judged to have a serious risk of bias (n=8). A 
further two studies were judged as critical, leaving only nine studies with a low risk and two 
studies at moderate risk. Bias due to confounding was the most prevalent form of bias in the 
reviewed sample of studies. This bias emerged from a failure to allocate the intervention at 
random, or if random allocation was not feasible, a failure to have at least used a random 
sample selection paired with transparent procedures to control for possible confounders and 
differences between experimental groups. A second main source of bias was attrition or 
missing data. Seven studies were at either serious or critical risk of bias, with some studies 
losing up to half of their sample between baseline and endline. Lastly, bias due to 
departures from intended interventions was the third most prevalent source of bias, which 
prevailed at serious or critical levels in four studies. Given the communal structures, the 
advent of spill-overs was a common feature in the reviewed studies. In a majority of cases, 
however, authors adequately controlled for this bias domain. Bias in the selection of 
participants, measurement of outcomes, and bias due to selective reporting presented 
marginal sources of bias in the reviewed studies. 

There were no major differences between the risk of bias of income and of food security 
outcomes. This was surprising, as we expected studies assessing food security outcomes to 
be found in the health literature. Food security is most commonly measured through medical 
instruments, e.g. anthropometric indicators (WAZ/HAZ) and we therefore assumed studies 
to follow the more rigorous evaluation protocols applied in the health sector. While our 
assumption was partly correct as studies focused on food security outcomes were more 
likely to have applied a randomised control design, in total, though, there was no difference 
in the level of bias between studies assessing income and studies assessing food security 
outcomes. 

In sum, the evidence investigating the effects of training, innovation, and new technology to 
improve the livelihoods of African smallholder farmers is limited. We excluded 437 
publications at full-text due to methodological design flaws. Even within the 19 included 
studies there was a limited amount of information available on how control groups were 
chosen and whether experimental groups had comparable characteristics at baseline and 
endline. Studies that attempted to apply matching techniques in order to construct 
comparable control groups rarely used a sufficient set of matching criteria and failed to 
report procedures transparently.  
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5.4. Limitations and potential biases in the review process 

This systematic review presented the third stage of an extensive and thorough review 
process reported elsewhere (Stewart et al. 2014b). The review followed a detailed peer-
reviewed protocol (Stewart et al. 2014a) and was embedded in a larger effort to map the 
evaluation evidence on efforts to support smallholder farming in Africa. This larger set of 
work generated a systematic map of all available evidence products on smallholder farming 
interventions’ effects including existing systematic reviews and impact evaluations focusing 
on different programme and outcome types. We further had guidance from our multi-
disciplinary advisory group and are therefore confident that we have reduced the potential 
bias in the design of this review process as far as possible.  

An exhaustive search effort has formed the basis of this review. The applied search strategy 
was reviewed by two information scientists, who helped develop, test, and apply our search 
strategy. The search strategy incorporated academic as well as grey literature sources. We 
applied a structured coding and risk of bias tool in order to assess the included studies. To 
ensure the uniform application of these tools, we evaluated the reliability of reviewers’ 
assessments through the calculation of inter-reviewer Cohen’s Kappa score (Cohen, 1968). 
The calculated reliability Kappa score was deemed satisfactory with a value of 0.75. In case 
of disagreement between reviewers, a third reviewer acted as a moderator to reach a final 
decision.  

A source of potential bias in the review processes might have been that reviewers were not 
blind to publication and author names, and might have rated well-known studies or authors 
more favourable. We also became aware of one trial through expert commentary and media 
coverage. There is therefore a risk that the reputation of studies might have influenced the 
review team. In practice, however, it was not feasible to code publication and author name to 
allow for a ‘blind’ review process. This notwithstanding, we consider it unlikely that we have 
introduced systematic biases in the process of conducting the review, which could have 
impacted its conclusions.  

Our systematic review was by design limited in scope and objective. Firstly, we only 
considered evidence from Africa, reducing the ability to generalise findings on a larger scale. 
Secondly, our objective was to conduct a review of effects. As a result, the inclusion of 
evidence was limited to quantitative impact evaluations using a rigorous experimental 
design. The objective of assessing the effects of a collective body of evidence also limited 
possible approaches to the synthesis of findings. Our review was focused on statistical 
meta-analysis as a means to aggregate the findings of the included studies. This focus on 
quantitative aggregation came as a trade-off to the inclusion of more configurative, 
qualitative evidence. Keeping in mind the above limitations, we resume the discussion of our 
main results in the following section. 

5.5. Discussion of the main results 

Our systematic review identified a limited sample of evidence that reviewed the effects of 
agricultural interventions on smallholders’ livelihoods in Africa. The evidence-base is 
heterogeneous in context and comprises of studies with a relatively high risk of bias, leaving 
us unable to make definite claims regarding overall effects.  

Nevertheless, the results of our meta-analyses suggest that agricultural input innovation may 
have positive effects on food security and income. Training interventions my have positive 
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effects on income too, but the identified effect is not statistically significant. All in all, the 
review findings suggest that agricultural programmes targeting smallholder famers – in this 
case the wide range of training, innovations, and new technology represented in this review 
– may present a feasible tool to support the lives of the rural poor.  

Integrating the evidence identified in our review with our initial causal pathway, we are able 
to offer a number of comments on each of the steps of the pathway.  

Regarding the first step, we aimed to use process data reported in the included studies to 
assess whether farmers were willing to adopt the reviewed interventions. This data were not 
reported systematically, with most studies merely stating the number of participants 
involved. Nevertheless, each of the reviewed interventions was successfully implemented 
and completed within the scheduled timeframe. Farmers reportedly did participate in training 
activities and used the new agricultural inputs that they were provided with. This lends some 
support to the observation that farming systems and practices are not inherently resistant to 
external inputs as suggested by some commentators when assessing the absence of a 
Green Revolution in Africa (Terry, 2012).   

Similarly, we are unable to draw from a pool of rigorous synthesised evidence to answer the 
question whether the adoption of the interventions might have contributed to changes in 
agricultural inputs, outputs, and practices. Process information, such as the adoption of 
programmes, as well as evidence from individual studies do suggest that programmes might 
have influenced changes. Farmers reportedly used new vegetable products and were open 
to engage with new agricultural practices. This reinforces the above observation that African 
smallholder farmers are willing to experiment with new farming practices and inputs. 

Step three on the pathway referred to a number of important intermediate outcomes that 
might indicate a change in agricultural inputs, outputs, and practices. As discussed above, 
we were unable to conduct a statistical synthesis on these intermediate outcomes.  
Individual studies do support the assumption that changes in agricultural and nutritional 
knowledge influence the production and consumption of crops, in particular in the context of 
OFSP programmes. Changes in yields, as a result of adopting new agricultural inputs and 
practices, were further observed in a majority of studies. Evidence from a single study 
identifies positive changes in agricultural productivity. The last step on the pathway reflects 
changes in final outcomes, i.e. farmers’ economic and food security outcomes. These have 
been discussed in detail already.  

All in all, our causal pathway analysis is limited due to the small sample of identified 
evidence. There is potential for the pathway to present some guidance to the conception of 
smallholder farming interventions, as individual studies (e.g. Hotz et al 2012a; 2012b; 
Matsumoto, 2013) contributed evidence along each step of the pathway.   
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Figure 9: Annotated causal pathway 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.6. Deviations from protocol 

The final review product differs from the published protocol in three aspects. Firstly, the 
proposed intervention categories, while feasible when conducting the systematic map of 
evidence, were less suited to classify studies with multiple intervention components. This 
challenged the conduct of the statistical meta-analysis as studies were initially assigned to 
multiple intervention categories, resulting in double counting of the same effect sizes in 
different categories. To allow for a rigorous, quantitative synthesis, we therefore revised our 
intervention categories to formulate mutually exclusive intervention categories.  

Secondly, the definition of the initial wealth outcome was revised as well. The initial outcome 
construct referred to ‘financial wealth’. But in order to ensure an adequate coding of studies, 
a clear distinction between income (finance) and wealth (assets) was required. As a result, 
we used the term economic outcomes when referring to the main outcome. In the discussion 
of individual studies, we then highlighted whether these assessed income or asset measures 
as an indicator of economic outcomes.  

 

Process information reflect 
that interventions were 
adopted. 

No systematic evidence was 
identified.  

No systematic evidence was 
identified.  

Limited systematic evidence 
suggests potential 
improvements in final 
outcomes. 
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Lastly, the causal pathway developed in the protocol was adjusted to reflect the insights 
gained from the empirical evidence. Initially, we assumed increases in yields as the main 
mechanism through which training, innovation and new technology interventions might 
support smallholder farmers. This proofed to be an overly simplistic understanding of the 
mechanisms through which these interventions might work. Consequently, we adjusted our 
pathway in order to reflect the more complex nature of the interventions as outlined in Figure 
1. 

5.7. Agreements and disagreements with other studies and reviews 

In our systematic map of evidence, 21 systematic reviews of smallholder farming in Africa 
were identified. There was some overlap, in particular with a number of reviews assessing 
the impact of innovation and new technologies on smallholder farming (Berti et al. 2003; 
Masset et al. 2011; Policy and Operations Evaluation Department, Ministry of Foreign 
Affairs, the Netherlands [IOB], 2011). It should however be noted that only one of these 
reviews (Masset et al. 2011) conducted a statistical meta-analysis, yielding quantitative 
results that are comparable to our meta-analysis’ findings. 

Berti and colleagues (2003) assessed the effectiveness of agricultural interventions on 
nutritional outcomes. Similar to our review, they found a dearth of reliable research evidence 
but nevertheless reported some synthesised findings using framework analysis. In particular, 
the review highlighted the potential for home gardening to improve farming households’ 
nutritional intake. It confirmed the effectiveness of OFSP to increase Vitamin A intake, but 
this finding was based on a single study, which was also included in our review. All in all, the 
impact of agricultural interventions on nutrition was described as mixed by Berti and 
colleagues (2003).  

The systematic review by Masset and colleagues (2011) also investigated the impact of 
agricultural interventions on nutrition, but differed in conclusion both from our review and that 
of Berti and colleagues (2003). The authors confirmed the mixed impacts of agricultural 
interventions on nutrition and explained this finding as being due to methodological 
weaknesses of the reviewed studies rather than flaws in the programme approach. The 
review conducted a sub-group analysis of the effectiveness of biofortification programmes. 
Biofortified crops were found to present an acceptable addition to household diets and 
seemed to increase the intake of valuable micronutrients. Our findings hinted at a similar 
conclusion.  

Lastly, the IOB (2011) review examined food security outcomes as a result of agricultural 
production, value chains, market access and regulation, and land security. In line with our 
review, it identified vast heterogeneity across intervention designs and outcome measures 
that negated the application of a statistical meta-analysis. Global in scope, one of the 
specific findings for Africa was the success of interventions that applied disease resistant 
crop varieties. Our review findings did not support this particular claim and the findings of the 
IOB (2011) report were based on the inclusion of efficacy trials – a study design excluded in 
the context of our review of effects.  

With regards to the effects of training interventions, we are aware of one systematic review 
that focuses on the impact of farmer field schools to improve farming practices and farmer 
outcomes (Waddington et al. 2014). Based on a statistical analysis, the quantitative module 
of the review concludes that farmer field schools have a positive impact on agricultural yields 
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and income, among other things. This finding, albeit based on a larger sample size and 
generating a larger effect size (RR=1.19, 95% CI=1.11, 1.27; Q=1, tau2=0, i2=0%), is 
supported by our systematic review only when synthesising the effects of the low risk of bias 
studies. Waddington and colleagues (2014) similarly identify an absence of evidence 
investigating the long-term impact of farmer field schools. They conclude – in line with this 
review – that the evidence-base evaluating smallholder farming interventions is 
compromised by a serious risk of bias. All in all, there is thus considerable overlap between 
both reviews, and both studies are in agreement about the main findings.  
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6. Authors’ Conclusions 
6.1. Implications for practice and policy 

Our review presents cautious evidence that innovation and new technology interventions 
have the potential to positively influence the livelihoods of African smallholder farmers. Our 
systematic review based on a meta-analysis of the available relevant evidence finds 
statistically significant effects of agricultural input innovations on smallholder farmers’ 
income and food security respectively. The positive effect for training interventions is only 
evident when considering the studies at a low risk of bias. These findings are, however, 
limited by the small amount of available research evidence and the prevailing risk of bias 
and heterogeneity within the sample of included studies. Drawing on the systematic review 
findings, we suggest the following implications for practice and policy:  

There is evidence that,  

a) Agricultural input innovations, most significantly OFSP, have the potential to lead to 
improvements in farming households’ levels of food security.  

b) Training interventions – farmer field schools in particular – might be able to contribute 
to improvements in farming households’ levels of income. 

c) Training, innovation, and new technology interventions present an acceptable and 
feasible programme approach to small-scale farmers in Africa. 

There is no evidence to show whether or not, 

a) Agricultural practice innovations have an effect on smallholder farmers’ levels of 
income or food security.  

b) Technical input innovation have an effect on smallholder farmers’ levels of income or 
food security. 

c) Training interventions have an effect on smallholder farmers’ levels of food security. 

d) Smallholder farming interventions have effective or sustainable long-term effects. 

e) Smallholder farming interventions cause harm to farmers or their communities.  

6.2. Implications for research 

There is a clear need for more and better designed primary research into the effects of 
training, innovation, and new technology interventions on African smallholder farmers. The 
limited sample of included studies in this review is testimony to that. Studies aiming to 
assess the effects of interventions should adopt rigorous impact evaluation designs and 
ensure adequate reporting of methodological and contextual information. The increased 
conduction of RCTs and quasi-experimental designs based on rigorous matching techniques 
might be able to improve the evidence-base of smallholder farming. Impact evaluations 
could also gain from comparing multiple variations of the same treatment to understand 
which programme components drive results. Ashraf and colleagues (2012) present a helpful 
example in this regard, pairing an export production programme with access/no access to 
credit, as well as provision/no provision of training on marketing techniques. These should 
ideally follow a theory-based evaluation approach and be paired with qualitative studies to 
better understand the mechanisms and context at play. Longer follow-up periods would 
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allow us to draw conclusions about long-term outcomes and intervention sustainability. 
Lastly, our understanding of smallholder farming would benefit from more studies explicitly 
assessing the cost-effectiveness of interventions. 

Our efforts to conduct meta-analysis were compromised by the lack of consistent use of 
outcomes measures, and a lack of reporting of statistical information. Better reporting and 
more standardised outcome measures would help enable statistical methods of synthesis. In 
particular, the absent reporting of gain scores and the corresponding standard deviations 
challenged the application SMD effect sizes. The provision of endline values only is 
challenging in the context of few study designs being able to construct comparable 
experimental groups at baseline. Studies using regression techniques as a method of 
analysis could support the calculation of standardised effect sizes if more information on 
mean values would be reported, as well as either the standard deviation of the error term in 
the regression, or of the dependent variable.      

We identified a common practice across the reviewed evidence to extrapolate results 
measured in surrogate outcome constructs to make conclusions on final outcomes. Studies 
assessing smallholders’ income, almost exclusively, modelled and projected changes in 
household income based on the presumed revenue farmers could gain from selling their 
increased harvests. These outcome constructs, while based on sophisticated economic 
models factoring household labour, for example, are nevertheless based on the strong 
assumption that farmers have effective market access and bargaining power. Future 
research should aim to measure changes in household income with the help of more 
empirical outcome constructs. The same recommendation applies to food security 
outcomes, in which a majority of studies used changes in Vitamin A levels as an indicator for 
improved household food security. Studies that explicitly place smallholder interventions in 
the context of poverty reduction and international development should also consider using 
outcome indicators relevant to the development domain (e.g. World Bank poverty lines).  

There is a need to improve the standard and design of impact evaluations across the board. 
In addition, impact studies should include measurement of costs within their design.  

We identified a number of themes in our systematic review that were outside the scope of 
our review, and could give rise to new research questions. By highlighting these, we hope to 
encourage future review teams to make provision for the assessment of such themes: 

• Which approaches are most effective in introducing uncommon food products (e.g. 
OFSP) to farming communities? 

• Which type of farmers benefit most from agricultural programmes?  

• Which type of nutritional education programme is most effective in encouraging the 
consumption of more nutritious food? 

• What is the impact of nutritional education on male farmers? 

• What are the indirect benefits of smallholder farming interventions, and who are the 
potential beneficiaries?  

We encourage the production of a systematic map of the evidence as a first step in the 
systematic review process. Our review benefitted greatly from two systematic mapping 
exercises that we conducted prior to the formulation of the final review. Having assessed 
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both the systematic review and impact evaluation landscapes, we were confident in 
investigating a genuine review question that was both as yet unanswered and of importance 
to stakeholders. This systematic review thus presents the final product of a three-stage 
review process (Stewart et al. 2014b). We invite future review teams interested in producing 
research synthesis on the topic of African smallholder farming to draw from the first two 
stages of this review to inform research scope and focus.  

In general, future systematic reviews of smallholder interventions in Africa would benefit 
from the application of an ‘effectiveness plus’ approach to systematic reviewing (Snilstveit 
2012). An ‘effectiveness plus’ review would allow reviewers to broaden the type of included 
evidence and make use of more configurative approaches to research synthesis. In light of 
the large but methodologically limited evidence-base on the effectiveness of African 
smallholder farming, there appears to be some rationale to develop a rigorous and 
transparent review that can draw from more diverse study designs and a wider range of 
synthesis methods.   
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8. Tables 
 
Table 12: Characteristics of included studies 

 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

[1] Akalu 
(2010) 
 
[two trails – 
cluster/complet
e random 
design] 

Cluster 
Randomized 
Trial 
 
QPM vs 
Conventional 
maize  

Low  362  Ethiopia Rural households 
with children 
starting from the 
age of 12 months.  

Innovation & New 
Technology  
 
-Product Innovation / 
Biological & Chemical 
 
Quality protein maize (Bio 
fortification) 

 Food Security  
 
- Other 
 
Anthropometric measures  
(WAZ / HAZ) 
 

Positive effect on Height for 
Age (HAZ) 
 
SDM: + 0.233 (-0.03, 0.50) 
Cluster RCT 
 
SDM: + 0.401 (-0.02, 0.82) 
Complete random RCT 
 

(2) Ashraf 
(2008) 
 
[two treatments 
–  +/- credit]  
 

RCT: cluster 
randomised 
control trial 
 
Full 
Treatment vs 
no 
treatment/vs 
no-credit 

Low 1,1
17 

 Kenya Farmers from self-
help groups in 
Gichugu division of 
the Kirinyaga 
district.  

Innovation & New 
Technology  
 
-Product Innovation / 
Agronomic 
 
Horticultural Exports 
(French beans, baby corn 
and passion fruits) 
 +Access to credit, 
Linkages to retailers, 

 Economic outcomes 
 
- Household Income 
 
Log of Household Income 
Values of harvested 
produce in KShs 1000 
Deposit in formal 
Institutions 

Increased production of 
export crops, reduced 
marketing costs, resulting 
into increased household 
income. 
 
Full Treatment   -0.087 (SE 
0.11),  [HH income] 
→ 32% income increase 
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

Transportation services, 
and Exporters 

(3) Bulte (2014) 
 
[two trials – 
open/closed]  
 

RCT 
 
New 
Cowpeas vs 
Traditional 

Low 583  Tanzania  Farmers in Mikese 
in the Morogoro 
region 

Innovation & New 
Technology  
 
-Product Innovation/ 
Biological and chemical  
 
New cowpeas with a 
higher yield 

 Economic outcomes 
 
- Other  
 
Yields/Harvest measured 
in KGs 
 

New seeds resulted in a 
higher harvest  
 
SDM: +0.300 (-0.01, 0.61) 
open RCT 
SDM: +0.054 (-0.25, 0.36) 
double-blind RCT 

(4) Hotz 
(2012a) 
Uganda 
 
[Two 
programmes – 
intensive/reduc
ed] 
 

RCT: cluster 
randomised 
control trial 
(regression) 
 
Reduced 
Program vs 
Control/vs 
intensive 
 

Low 3,2
46 

 Uganda  Households that 
were part of 
community based 
farmer groups in 
rural villages  

Innovation & New 
Technology  
 
Product Innovation / 
Biological & Chemical 
 
Orange/Sweet Potatoes 
Information or Growing 
techniques, and health 
benefits of Vitamin A 

 Food Security  
 
- Other 
 
Serum retinol (Vitamin A) 
concentration 
Vitamin A intake 
Dietary intake measures  

Vitamin A Serum retinol 
concentration increased  
 
SDM: + 1.116 (0.85, 1.37) 
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

(5) Hotz 
(2012b) 
Mozambique 
 
[Two 
programmes – 
intensive/reduc
ed] 
 

RCT: cluster 
randomised 
control trial 
(regression) 
 
 
Reduced 
Program vs 
Control/vs 
intensive 
 

Low 10,
800 

 Mozambi
que  

Women and 
children in rural 
communities of 
Zambézia province  

Innovation & New 
Technology  
 
Product Innovation / 
Biological & Chemical 
 
Orange/Sweet Potatoes 
Information or Growing 
techniques, and health 
benefits of Vitamin A 

 Food Security  
 
- Other 
 
Serum retinol (Vitamin A) 
concentration 
Vitamin A intake 
Dietary intake measures 

Vitamin A Serum retinol 
concentration increased  
 
SDM: + 1.239 (0.94, 1.53) 
 
 

(6) Kijima 
(2014) 

RCT: 
controlled trial 
randomised 
at the 
individual 
farmer 
 
Resource 
book training 
vs no training 

Low 570  Uganda Randomly selected 
practicing farmers 
in villages part of 
the national 
extension 
programme 

Training 
 
- Agricultural Guide Book 

 Economic outcomes 
 
- Household income 
measured in $ price of 
yields per ha 
 
Intermediate: 
Yields (kg/ha) 

No changes in HH income 
 
SDM:  +0.02 (-0.14, 0.19) 
 
 
 
Increased adoption of rice 
cultivation 
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

(7) Low (2007) 
 

Quasi-
experimental, 
prospective, 
controlled, 
and 
longitudinal 
 
OFSP vs no 
treatment 
(which means 
they received 
Vitamin A 
capsules) 

Low 741  Mozambi
que 

Children in farmer 
households 
in three districts, 
namely Mopeia, 
Namacurra, and 
Nicoadala 
 

Innovation & New 
Technology  
 
- Product Innovation / 
Biological & Chemical 
 
Orange/Sweet Potatoes 

 Food Security  
 
- Other 
 
Vitamin A levels (serum 
retinol) 
WAZ/HAZ (not complete 
endline) 
Food intake 
 

Vitamin A Serum retinol 
concentration increased  
 
SDM: + 0.757 (0.59, 0.91) 
 

 (8) Matsumoto 
(2013) 

RCT: 
controlled trial 
randomised 
at household 
level 
 
Hybrid maize 
vs no inputs 

Low  639  Uganda Farming 
households 
randomly selected 
within villages 
participating in the 
RePEAT 
programme 

Innovation & New 
Technology  
 
- Product Innovation / 
Biological & Chemical 
 
Improved hybrid maize 
seeds, base fertilizer, top-
dressing fertilizer 
 

 Economic outcomes 
 
-Household income as 
measured by median price 
of yields 
 
Intermediate: 
Yields (kg/ha) 
Demand measured as 
input purchase during 
commercial sale 

Increased HH income  
SDM:  
 
SDM: +0.33 (0.11, 0.56) 
 
Increased Demand for 
fertilizer but not for hybrid 
seeds 
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

(9) Todo (2011)  Quasi-
experimental 
design, 
prospective, 
controlled  
[PSM/ DID] 
 
Participation 
in farmer field 
schools  vs 
Non-
participation 
(PSM, kernel 
matching)  
 

Low 1,3
28 

 Ethiopia Farmers from one 
of the 30 villages or 
80 sub-villages in 
Gera district, and 
14 villages and 46 
sub-villages in 
Shabe Sombo 
district. 

Training 
  
- Farmer field schools 
 
Forrest management - 
learned new agricultural 
technologies and 
practices, such as farm 
management, seedbed 
preparation, proper 
spacing, new varieties, 
and sowing methods 

 Economic outcomes 
 
-Household income 
 
Income measured in $ 
Agricultural practices 

Participating in the farmer 
field schools, agricultural 
households increased their 
real income per worker by 
about 60-160 US dollars in 
two years on average. 
 
SDM: +0.420 (0.04, 0.79) 

(10) Davis 
(2010) 

Quasi-
experimental 
design; 
controlled and 
matched from 
baseline 
[PSM] 
 
Participation 
in farmer field 

Moder
ate 

1,1
25 

 Uganda, 
Kenya,  
Tanzania  

Farming 
households 
randomly selected 
within villages 
participating in the  
IFAD-FAO farmer 
field schools (FFS) 
project 

Training 
 
- Farmer field schools 
 
Integrate Production &  
Pest Management  
 [IPPM] 
 
 

 Economic outcomes 
 
- Agricultural income 
(Value of harvest in local 
currency) 
Intermediate 
Productivity (value of 
production per unit area) 
 

Productivity increased by 
31% in the combined 
sample; Income increased 
by 62% in the combined 
sample.  
 
Different effects for female 
farmers, and farmers 
located closer to the main 
road. 
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

schools  vs 
Non-
participation 
(PSM)  
 

Empowerment (sub-group 
analysis impact on female 
farmers) 

(11) Waarts  
(2012) 
  
[two treatments 
– FFS/RA]  

Quasi-
experimental, 
prospective, 
controlled 
[DID] 
  
Participation 
in farmer field 
schools vs 
non-
participation/v
s participation 
in RA training  

Moder
ate  

356  Kenya Tea-producing 
farmers that 
provide green leaf 
tea to four Kenya 
Tea 
Development 
Agency (KTDA) 
factories. 

Training 
 
- Farmer field  
schools 
 
Tea production  - training 
on production methods, 
empowerment, 
diversification 

 Economic outcomes 
 
-Household income 
 
Income (calculated based 
on yields and factors of 
production) 
Yields  
Agricultural practices 
Agricultural knowledge 

FFS: Net income from tea 
production in 1,000 KsH 
($11.38) increased by 11.3.  
 
SDM: +0.247 (-0.03, 0.52) 
 
 

(12) Benin 
(2007) 

Cross-
sectional, 
constructed 
control 
[PSM/DID] 
 

Seriou
s 

894  Uganda  Households  that 
belong to farmer 
groups in Ugandan 
villages 

Training 
 
- Other 
 
National Agricultural 
Advisory Services  

 Economic outcomes 
 
-Household income 
 

NAADS program has had 
significant positive impact 
on agricultural revenue. 
 
SDM: 0.009 (-0.16, 0.18)   
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

Participation 
in training vs 
non-
participation 
Sub-group 
analysis for 
distance 
(indirect 
benefits) 

 Income (estimated as 
Agricultural Income: Value 
of Crops/HH members) 
Household assets 
Adoption of tech 
 

(13) Bezner-
Kerr  (2010) 

Quasi-
experimental, 
prospective, 
matched-
control, 
Phase-in 
 
Participatory 
Agriculture  & 
Nutrition vs 
Conventional  

Seriou
s 

3,8
38 

 Malawi Children in farmer 
households in  a 
rural village in 
Northern Malawi 

Innovation & New 
Technology  
 
- Process Innovation 
 
Participatory Agriculture  
(including the introduction 
of new crops) 
Training 
Nutrition education  
 

 Food Security  
 
- Other 
 
WAZ/HAZ 

Positive effect on Height for 
Age (HAZ) 
 
SDM: + 0.057 (-0.14, 0.26) 

(14) Faber 
(2002) 

Quasi-
experimental, 
prospective, 
controlled 

Seriou
s  

164  South 
Africa  

Children in farmer 
households in 
Ndunakazi 

Innovation & New 
Technology  
 

 Food Security  
 
- Other 

Vitamin A Serum retinol 
concentration increased  
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

 
Home 
gardens vs 
no-home 
gardens  

village,kwa Zulu 
Natal, South Africa 
 

- Process Innovation / 
Product Innovation 
 
New vegetables including 
OFSP grown in home 
gardens   
 

 
Serum retinol 
concentration 
Food Consumption 

SDM: + 0.388 (0.12, 0.65) 
 

(15) 
Hagenimana 
(1999) 

Quasi-
experimental, 
prospective, 
controlled 
 
OFSP vs no 
treatment 

Seriou
s 

163  Kenya Women’s groups in 
two districts- 
Ndhiwa/Nyarongi 
and Rongo in 
Kenya 
 

Innovation & New 
Technology  
 
- Product Innovation / 
Biological & Chemical 
 
Orange/Sweet Potatoes 
Heath + Nutrition training  
 

 Food Security  
 
- Other 
 
Food frequency and 
Vitamin A consumption 
(HKI-scale) 
 

Vitamin A Serum retinol 
concentration increased  
 
SDM: + 0.794 (0.46, 1.12) 
 

(16) Hofs  
(2006) 

Quasi-
experimental, 
prospective, 
controlled 
 
Insecticide vs 
no-insecticide 

Seriou
s 

20  
(ho
use
hol
ds) 

 South 
Africa 

Cotton farmers n 
Makathini, kwa Zulu 
Natal, South Africa 

Innovation & New 
Technology  
 
-Product Innovation / 
Agronomic 
 
Bt cotton  

 Economic outcomes 
 
- Other 
 
Relative cost-
effectiveness  
Yields 

New pesticide use 
increases income; the 
increase cotton protection 
cost was more in non-Bt 
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

Insecticide use 
 

 farmers by ZAR 168.5 
($16.28)13 
 
SDM: +0.329 (-0.55, 1.21) 

(17) Wanyama 
(2010) 
 
  

Quasi-
experimental, 
prospective, 
controlled 
 
Programme 
participants 
vs non-
participants 

Seriou
s 

192  Kenya Farmers in 
Matunda in Trans 
Nzoia and 
Chobosta in Uasin 
Gishu-Kenya 

Innovation & New 
Technology 
 
- Biological and chemical / 
Agronomic  
 
Integrated soil fertility 
management (ISFM) 
technologies 
 
Training                                                      
(not discussed in paper) 
 

 Economic outcomes 
 
- Other  
 
Yield 
Social Capital  
Food Security  
Poverty status  
 

Increase in the yield of 
maize by 3.1 bags per acre 
of maize of 90kgs per bag. 
 +243kg of yields 
 

                                                        
 
13 Rand/Dollar Exchange rate 29 May 2014 
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 Study details  Intervention details   Outcome details Findings & Effect size 

Design/ 
Comparison 

Risk 
of 
bias 

N  Country Population Intervention/sub-
category 

 Outcome & Measures  

(18) Burney 
(2010)  

Quasi-
experimental, 
prospective, 
matched 
control 
 
Solar-
powered drip 
irrigation vs 
conventional 
practice 

Critica
l  

115 
(ho
use
hol
ds) 

 Benin Farmers in rural 
northern Benin and 
the Sudano– Sahel 

Innovation & New 
Technology 
 
- Mechanical 
 
Solar-powered drip 
 irrigation  
 

 Food Security  
 
- HH food consumption 
 
Food availability in kg 
Additional Food intake in g 
Survey of frequency of not 
meeting food needs 
HH consumption 
expenditure (on food) 
 

STUDY AT CRITICAL RISK 
OF BIAS 

(19) Terry 
(2012) 

Quasi-
experimental, 
prospective, 
controlled 
 
Access to 
technologies 
vs no-access 
to 
technologies  

Critica
l 

154  
(ho
use
hol
ds) 

 Swazilan
d 

Farmers in the 
Komathi and 
Usuthu valleys in 
Swaziland 

Innovation & New 
Technology 
 
Mechanical / Biological & 
Chemical  
 
Green Revolution 
Technologies  
(Irrigation) 
 
 

 Economic outcomes 
 
-Household income 
 
HH Income (Average per 
capita in $) 
 
Wealth indicators  
HH expenditure on food  
 

STUDY AT CRITICAL RISK 
OF BIAS 
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8.1. Summaries of included studies  

Akalu, G., Taffesse, S., Gunaratna, N.S., & De Groote, H. (2010). The effectiveness of quality 
protein maize in improving the nutritional status of young children in the Ethiopian 
highlands. Food and Nutrition Bulletin, 31(3), 418-430. 

Country and 
research site: 

Ethiopia, Wama Bonaya and Sibu Sire districts (page 420).  

Country 
context (where 
available): 

It is estimated that 38.4% of Ethiopian children under the age of five years are 
underweight due to the lack of access that especially rural households have to 
nutritious food. Although conventional maize (CM) has become a staple crop in 
Ethiopia, its sole consumption is problematic because typically quality protein 
maize (QPM) is not consumed. 

Research site 
context: 

The research sites for this study were selected based on a number of criteria: (i) 
high levels of maize production and consumption per capita, (ii) low prevalence of 
other starchy foods, and (iii) widespread child undernutrition. Other factors that 
played a role in selection included: being high rainfall and medium altitude (1000 – 
1800m above sea level) areas, ease of access during the rainy season, presence 
of extension workers, and distance to Addis Ababa. 

Description of 
population / 
sample: 

46% of the 156 participating children from Wama Bonaya were boys. Six to 12 
month old children constituted 25% of the total sample of participating children from 
Wama Bonaya, while 12 to 24 month old children made up 64% of the sample; the 
remaining 11% were children over the age of 24 months. The majority of children – 
89% - were fully vaccinated. 88% of mothers of participating children were illiterate; 
only 11% and 1% had completed primary and secondary school respectively. The 
average size of land owned was 1.7ha, with 53% households owning a single cow, 
24% owning two, and another 24% owning more than two cows. In terms of 
income, 25% of households earned a maximum of 35 Birr per month, 30% earned 
26 – 50 Birr per month, and 21% of households earned more than 50 Birr monthly 
income. In terms of other variables (chicken ownership, latrine type, water source, 
and home gardening status), the control and intervention groups in Wama Bonaya 
were very similar. In the second study site, Sibu Sire, the intervention and control 
groups were not significantly different in terms of number of children within the 
participating household (on average 4.2 children), age and education) status of 
household head (mean age 35 years; mean education level 3.7 years) and spouse 
(mean age 29 years; mean education level 1.4 years), food expenditure, food 
expenditure, the production of crops and the area with planted crops. However, the 
control and intervention groups differed in terms of the respective areas planted 
with maize The marital status of participating households was also similar; 96.2% 
were married and lived together, while 4.3% were single parent headed 
households. Households spent 48% of their income on food and planted all crops – 
except maize – on the same sized area. The size of the area planted with maize 



124 

differed between the control (0.66ha) and intervention groups (1.07ha). The 
amount and kind of livestock ownership in the two groups was very similar; on 
average, ownership consisted of one ox, one cow, less than a single goat or sheep, 
and less than two chickens in each household. Because vegetable and root crops 
were also generally scarce, it can be said that access to protein on farm was very 
limited.  

Intervention 
delivered: 

There were two treatments in this study – a group that produced and consumed 
QPM and one that produced and consumed CM. The QPM group was provided 
with – free of charge by Sasakawa Global 2000 – 15kg of seed of BHOP 542 (QPM 
variety). The CM group received the same amount of BH 140 (conventional maize 
seed). Each group also received technical support from extension workers, and 
fertilisers on a credit basis. All children in participating households were treated for 
intestinal worms at six month intervals and an outbreak of malaria was prepared for 
(prophylactics were on hand). Both household members and development workers 
were provided with nutrition education on the consumption of food and hygiene. To 
monitor the maize grain stocks of the participating households, the project bought 
back part of farmers’ produce, with the – unspoken – intention of returning these to 
the respective farmers at the end of the project.  

Outcome 
assessed 
(including 
measure): 

In both study areas the outcome assessed was nutrition, measured using the 
anthropometric measures of children from participating households.  

Theory of 
change / 
rationale: 

Treatments were provided in the form of seed and inputs on a credit basis, and 
were delivered in line with the daily practices of households. Further to normal 
practice, the off-farm sale of produce was permitted. Children in both studies 
consumed the maize grown from the seed provided as part of the intervention. 
Because the protein available from the consumption of milk, meat, and vegetables 
was measured to be inadequate to fulfil protein requirements, the change in the 
anthropometric measurements of children was attributed with some confidence to 
the intervention. QPM was consumed in a variety of forms: bread, kita, injera, and 
boiled maize. Roasted and porridge forms were consumed less frequently. The 
suitability of a maize variety to the cooking of injera (Ethiopian crepe-like bread) 
plays a large role in determining uptake of QPM. Additionally, the favourable quality 
of injera made from QPM compared to that made from wheat or tef grain – as well 
as the relative affordability of QPM compared to wheat or tef grain – makes QPM 
uptake an appealing alternative. Successful adoption of QPM also requires a 
variety with a competitive yield compared to that of CM. Agronomic characteristics 
such as QPM grain size, compactness, and density – although reportedly reducing 
susceptibility to weevil attack – can negatively impact marketability when sales are 
volume dependent.  
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Ashraf, N., Gine, X., & Karlan, D. (2008). Finding missing markets (and a disturbing 
epilogue): Evidence from an export crop adoption and marketing intervention in Kenya. 
Washington DC: World Bank. 

Country and research 
site: 

Kenya, Gichugu division of the Kirinyaga district. 

Country context (where 
available): 

Kenya’s horticultural sector has experienced fast, sustained growth 
in European exports. However, there is some evidence to suggest 
that the contribution of smallholder farmers to horticultural exports 
has decreased over time, mostly attributed to the cost and difficulty 
of complying with export production requirements.  

Research site context: No information on the socio-demographic / geographic context of 
research site is provided. 

Description of population 
/ sample: 

The participating farmers received about half of their household 
income from on-farm activities. The remainder of farmers’ income 
was derived from employment (both formal and informal), 
remittances, or pensions. The majority of farmers owned their 
cultivated land; the average size of farms was one acre. The crops 
that farmers grew were divided between subsistence crops (such as 
beans, maize, potatoes, and kale) which made up approximately half 
of the crops grown and cash crops (such as coffee, bananas, or 
tomatoes) that constituted about 34% of the crops. Of the crops 
promoted by DrumNet, only 12% of farmers already grew French 
beans and no one grew baby corn. Farms typically used only manual 
human labour, with a third of farmers relying on family labour. Nearly 
all farmers used traditional networks to market their produce, and did 
not have a choice over the brokers, resellers, and other 
intermediaries they worked with. No one reported marketing their 
produce directly to large-scale buyers. Most farmers transported by 
their crops by foot, bicycle, or animal drawn carts, with transactions 
for produce occurring mostly at the farm gate. Participation in the 
DrumNet programme was requisite on the following farmer 
characteristics: (i) membership in a farmer or self-help group 
registered with the Department of Social Services, (ii) interest 
expressed in growing French beans, baby corn, or passion fruit 
(crops grown under DrumNet), (iii) possession of irrigated land, and 
(iv) ability to meet the financial commitment of roughly USD 10.  



126 

Intervention delivered: The DrumNet programme provided farmers with horticultural exports 
and cashless micro-credit. Additionally, it facilitated connections 
between smallholder farmers and commercial banks, transportation 
services, exporters, and retail providers.  

Outcome assessed 
(including measure): 

The outcome measured was whether farmers adopted, financed, 
and marketed export crops, and whether this led to an increase in 
income.  

Theory of change / 
rationale: 

There was evidence of a positive association between access to 
credit by farmers and the uptake of export-oriented crops. Literacy 
was found to be positively correlated with participating in DrumNet, 
but no significant correlation was found between participation in the 
programme and level of household income. Farmers with either 
larger landholdings or households were found to be more likely to 
join DrumNet, while those whose produce is sold directly to the 
market are less inclined to participate in DrumNet. The use of hired 
and other forms of labour (animal or machine) is not statistically 
significant, but is correlated negatively with joining DrumNet. Overall, 
it is not the wealthiest, the most efficient, or the poorest farmers in 
the self-help groups who participate in DrumNet.  

 

Benin, S., Nkonya, E., Okecho, G., Randriamamonjy, J., Kato, E., Lubade, G., & Kyotalimye, 
M. (2011). Returns to spending on agricultural extension: The case of the National 
Agricultural Advisory Services (NAADS) program of Uganda. Agricultural Economics, 42, 
249–267. 

Country and 
research site: 

 

Uganda. 

Country context 
(where 
available): 

 

The Ugandan agricultural sector has experienced several transformations in 
agricultural extension dating back from 1920 to 1997. There was a transition 
from regulatory to advisory and finally to educational services. Although 
extension services in Uganda fell under the responsibility of local government 
from 1997, various challenges were faced. These included budget constraints 
and lack of resources.  The Ugandan government in 2001 instituted the 
National Agricultural Advisory Services (NAADS) aimed as one of the 
approaches to reform the agricultural sector through the Plan for Modernisation 
of Agriculture (PMA). This programme was aimed at ensuring farmer 
empowerment through advisory services as well as enhancing market linkages.  
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Research site 
context: 

No sufficient information on the socio-demographic / geographic context of 
research site is available 

 

Description of 
population / 
sample: 

This programme was directed at poor farmers in rural households who had 
limited financial and non-financial resources. The sample was selected on the 
basis of gender, age, level of primary and secondary education, asset 
ownership as well as income sources. The average number of female-headed 
households in the intervention and control groups was 19 per cent of the 
sample population. The average age of the households heads in the sample 
was forty-three and those that had received primary schooling was 63 per cent. 
The samples for this study came from sub-counties where the programme had 
first been conducted between 2001/02 and as well as where the programme 
had begun in the periods 2002/3, 2005-2007. It also included sub-counties 
where the programme had not been implemented at the time the 2007 survey 
was conducted. 

Intervention 
delivered: 

By advancing and utilising farmer institutions, the NAADS programme’s main 
focus was to assist farmers with extension knowledge and marketing services 
and to provide links with relevant partners. Despite the NAADS being a public 
investment, it was up to the farmers to choose whether they wanted to be 
involved in the programme. Farmers who decided to participate, had to do so 
through membership of a NAADS-participating farmer group. Together with the 
members of the group, as well as with members of other NAADS-participating 
groups in the sub-county, they would request specific technologies and 
advisory services associated with their prioritized enterprises. They would also 
obtain grants for procuring the technologies and related advisory services. 
Originally, the grant was used to fund the setting up of a technology 
development site (TDS), which acted as a knowledge source and assisted 
farmers with developing their skills.  The profits that were generated from the 
technology development site were set apart for group members. 

Outcome 
assessed 
(including 
measure): 

The main outcomes considered in this study were wealth in terms of incomes 
and quality of life of farmers through increased agricultural productivity, and 
increased proportion of marketed production. These were assessed through 
the adoption of profitable enterprises and improved technologies and practices, 
increased agricultural productivity, and increased proportion of marketed 
production. 

 

Theory of 
change / 
rationale: 

The NAADS programme had a positive impact on agricultural revenue. This 
may have been due to the program being implemented in areas that had poor 
access to technology and hence it was well received by the participants and 
implemented. This is in contrast to areas that would have been better well of as 
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these farmers would have been able to have access to improved technologies 
by themselves. 

 

Bezner-Kerr, R., Berti, P.R., & Lizzie, S. (2010). Effects of a participatory agriculture and 
nutrition education project on child growth in northern Malawi. Public Health Nutrition, (8), 
1-7. 

Country and 
research site: 

 

Malawi, rural village in Northern Malawi. 

Country context 
(where 
available): 

 

A variety of factors affect smallholder farmers in Malawi. Some of these factors 
include limited access to land and high levels of poverty in the country. 
Although maize is a staple crop in Malawi, there are high levels of malnutrition 
amongst children, due to lack of diversity in diets. Gender equality is also an 
issue, particularly with regards to women as they have a numerous 
responsibilities and very little control over resources. Such problems present 
difficulties for women with regards to managing child nutrition and diseases 
such as HIV/AIDS. 

Research site 
context: 

Food insecurity is prevalent in smallholder households in Mzimba district, 
particularly in the areas that surround the small town of Ekwendeni. Diseases 
such as malaria are widespread in the area as well as high levels of 
malnutrition. 

 

Description of 
population / 
sample: 

A total of seventy seven villages were used in the study. The intervention 
group in this study comprised of self selected participants, whilst age and the 
food security status of children in households was used to match the control 
group.The number of intervention villages changed over time as some control 
villages would change to intervention villages due to demand. The children that 
were assessed were below the age of three years mainly because these are 
the ages that are most affected by malnutrition and related illnesses. A mixed 
model analysis was carried out for anthropometric assessments for weight and 
height. 

Intervention 
delivered: 

The intervention delivered is a participatory agriculture and nutrition 
programme to improve child growth. Farmers were given legume crops in order 
to assess whether these could positively impact soil fertility, child nutrition as 
well as food security. These legume crops included peanut, pigeon pea, velvet 
bean and soya beans. Although farmers were familiar with most of the legumes 
provided, they had not grown these on a large scale and had not used them to 
improve nutrition. Intercropping and rotations with maize were also promoted in 
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order to assess the impact of legumes. Home visits to participants from farm 
researchers as well as nutrition education also aided in promoting the core 
intervention. 

Outcome 
assessed 
(including 
measure): 

The outcome assessed in this study was food security through enhancing child 
nutrition. Anthropometric measures of weight and height were used to evaluate 
child growth. 

Theory of 
change / 
rationale: 

The length of time that the intervention had been in the village influenced the 
growth status of children. The longer the time, the better the growth status of 
children. Increased involvement of intervention groups also most likely led to 
improved growth levels. 

 

Bulte, E., Beekman, G., di Falco, S., Hella, J., & Lei, P. (2014). Behavioral responses and 
the impact of new agricultural technologies: evidence from a double-blind field 
experiment in Tanzania. American Journal of Agricultural Economics, 96(3), 813-830.  

Country and 
research site: 

 

Tanzania, Mikese in the Morogoro region. 

Country context 
(where 
available): 

 

Not included in study. 

Research site 
context: 

The research area, Mikese, is situated near a road that connects Dar es 
Salaam to the Democratic Republic of Congo and Zambia. 

Description of 
population / 
sample: 

Age of household head ranged from 45 – 50. The main sources of income in 
the participating households were trade and agriculture. Typically, households 
cultivated more than one plot, growing – but not specialising in – a range of 
crops, including cowpea. 

Intervention 
delivered: 

The intervention explored in this study was an agricultural development 
intervention which distributed seed varieties – both improved and local 
varieties – of cowpea to a random selection of farmers. The improved variety of 
seed was TUMAINI. Previous studies have identified this variety as being high 
yielding, early maturing, and as having an erect habit of growth; farmers 
participating in the open randomised controlled trial (RCT) were informed of 
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this while those participating in the double-blinded study were told that the 
seed types were indistinguishable from one another. This was achieved by 
dusting the seeds with the same insecticide powder. Farmers were required to 
plant all the seed they received in one of their plots and were allowed to 
combine the received seed varieties with other inputs (except their own 
cowpea seed). 

Outcome 
assessed 
(including 
measure): 

The outcome measured in this study was the total yield of cowpeas (measured 
as harvest divided by plot size and weight of cowpeas without pod). 

Theory of 
change / 
rationale: 

The results of this study suggest that effort matters since the harvest yields 
remain the same for the control and intervention groups in the double-blinded 
RCT. Farmers who were aware of which treatment they received in the open 
RCT performed worse. As such, the authors claim that the impact measured in 
the open RCT seems to be due to a reallocation of effort by the farmers. It is 
assumed that the population of smallholder farmers is rational and would 
respond to and optimise new opportunities. Indicators of health perception, 
education, and wealth (which includes access to tap water, owning a cell 
phone, non-farm income, and a positive expectation of future wealth) partly 
explain attrition rates in this study. 

 

Burney, J., Woltering, L., Burke, M., Naylor, R., & Pasternak, D. (2010). Solar-powered drip 
irrigation enhances food security in the Sudano–Sahel. Proceedings of the National 
Academy of Sciences of the United States of America, 107(5), 1848–1853.  

Country and 
research site: 

 

West Africa, rural northern Benin and the Sudano–Sahel. 

Country context 
(where 
available): 

 

In sub-Saharan Africa, most rural households that suffer from food insecurity 
rely on rain-fed agriculture in the farming of staple crop varieties. The Sudano-
Sahel is one such area, characterised by short rainfall patterns, normally 
limited to a period of 3-6 months. As a result of such challenges, households 
are often forced to extend their stored staple foods to the next harvesting 
season or to buy more food at ridiculous costs. Micronutrient deficiencies are 
also widespread in the dry season. Rural northern Benin and the Sudano–
Sahel have high incidences of malnutrition and poverty. 
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Research site 
context: 

No sufficient information on the socio-demographic / geographic context of 
research site is available. 

Description of 
population / 
sample: 

Photovoltaic- (or solar-) powered drip irrigation (PVDI) were set up in two 
treatment villages which had women’s farmer groups that were already 
existing. In order to assess the PVDI at ground level and underground pumping 
systems. The treatment villages were selected based on where they drew their 
water supply. Two different methods of drawing water were used in villages A 
and B. Village A had two similar water systems which were installed for the two 
women’s agriculture groups. In village B, a system that draws water from the 
borehole was implemented. The PVDI system was used by between 30-35 
women who belonged to agricultural groups and who manage their own pieces 
of land. The control group comprised of two villages that had been identified 
and had somewhat similar characteristics to the treatment groups. Such 
characteristics included the general setting, roads, size as well as 
administrative status. The control groups produced their vegetables in hand 
watered plots, a method the treatment groups had previously used. The 
different practices thus allowed for the two groups to be contrasted in terms of 
the PVDI and conventional ways. 

Intervention 
delivered: 

The intervention assessed was the Photovoltic- (or solar) powered drip 
irrigation as a way of promoting food security in rural Sudano-Sahel region of 
West Africa.  . This technology is useful in that roots absorb water and inputs 
such as fertiliser directly from the system thereby enabling the soil to 
continually retain moisture and increase fertility.  

Outcome 
assessed 
(including 
measure): 

The chief outcome was food security represented by household food 
consumption. Food security was also measured through the availability of food 
in kilograms as well as additional food intake in grams. Another measure 
employed was the number of times or frequency of unmet household food 
needs as well as the household expenditure on food. 

Theory of 
change / 
rationale: 

The introduction of the PVDI system to women farmers sought to improve rural 
livelihoods by enhancing food security. Through the adoption of the PVDI 
system, improvements were realised in the status of women who previously 
hand watered their crops. The incomes for these households and level of 
nutrition were noted and these resulted from the use of the solar-powered drip 
irrigation. 
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Davis, K., Nkonya, E., Kato, E., Mekonnen, D. A., Odendo, M., Miiro, R., & Nkuba, J. (2010). 
Impact of farmer field schools on agricultural productivity and poverty in East Africa. 
International Food Policy Research Institute (IFPRI).  

Country and 
research site: 

 

Kenya: Busia, Bungoma, and Kakamega districts; Tanzania, Uganda: Bukoba, 
Muleba, and Missenyi. 

Country context 
(where 
available): 

No specific information provided. All three countries are located in Eastern sub-
Saharan Africa, a region challenged by low use of modern agricultural inputs 
and practices.   

Research site 
context: 

No detailed information on research context is available. The study states 
though that the research areas were chosen based on: 

‘(a) relevance of crops and farming systems;  

(b) the need to develop an interface between smallholders and extension 
activities; 

(c) testing the FFSs under the new decentralized district governance structures; 
and (d) the potential linkage with ongoing IFAD extension activities.’ 

Description of 
population / 
sample: 

The only information on the sample available is in form of descriptive statistics 
at baseline. From this, it emerges that the majority of participants had low levels 
of education; household heads were large male between age 40-60; sales of 
home-grown crops provided the main source of household income closely 
followed by remittances from relatives living in urban areas. Qualitative focus 
groups established that field schools participants seemed to belong to the most 
disadvantaged community members.  

Intervention 
delivered: 

The IFAD-FAO FFS aimed to “a) expand the outreach and up-scaling of FFS 
interventions, while developing mechanisms for cost effectiveness and 
sustainability of 

the FFS approach; and (b) to broaden the scope of FFS, and establish the skills 
and methodologies necessary to enable the FFS to respond to farmers’ 
demands”. The thematic focus of the FFS was placed on Integrated Pest and 
Production Management (IPPM). The field school itself was delivered in a 
participatory manner empowering rather than instructing participants. This 
approached hoped to share generic skills required for farmers to independently 
find solutions suitable to their local agricultural systems.  

Outcome 
assessed 

The study used a survey instrument to collect outcome data. Some baseline 
data was collected using recall data as the initial surveys were not administered 
correctly in parts. The study assessed what type of farmers participated in the 
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(including 
measure): 

field school as well as what socio-economic factors might predict participation. 
Final outcomes assessed included crop productivity, crop/livestock value 
(termed agricultural income), and empowerment.  

Theory of 
change / 
rationale: 

The applied farmer field schools approach aimed to foster agricultural 
knowledge as well as empowerment at the same time. As a result, the training 
was designed to not focus on instructions being delivered top-down, but rather 
to give participants the tools to discover knowledge for themselves. This 
entailed farmers to engage in their own research centered around local 
problems and solutions. The main tools employed in this process were: 
discovery-based, learning exercises, group experiments, and agroecosystem 
analysis. 

 The FFS thereby was assumed to support farmers to develop analytical skills, 
critical thinking, and creativity required to make better decisions translating in 
the adoption of more effective agricultural practices and inputs. 

 

 

Faber, M., Phungula, M.S.A., Venter, S.L., Dhansay, M.A., Benadé, A., & Spinnler, J. (2002). 
Home gardens focusing on the production of yellow and dark-green leafy vegetables 
increase the serum retinol concentrations of 2-5-y-old children in South Africa. The 
American Journal of Clinical Nutrition, 76(5), 1048-1054. 

Country and 
research 
site: 

South Africa, Kwa Zulu Natal, Ndunakazi village. 

Country 
context 
(where 
available): 

 

South Africa faces problems in Vitamin A deficiency, however, this issue is not as 
widespread as in other countries in sub-Saharan Africa. The most affected are 
children in rural communities where out of every three children, one has low serum 
retinol concentrations. Home gardens are being adopted in order to alleviate the 
problem in rural areas in South Africa, however challenges in infrastructure limit the 
adoption of such practices. 

Research 
site context: 

Ndunakazi, a largely mountainous village is located 60km from Durban. The village 
is characterised by a population with a low socioeconomic status with limited access 
to services such as health and transport. High micronutrient deficiencies are also 
widespread in this area. Fruit and vegetables consumption in this area is low due to 
limited cultivation and production of these in the community which has resulted in 
Vitamin A deficiency in the area. As a result of these challenges, home based 
centres known as Isizinda were formed to promote the production and consumption 
of Vitamin A foods in the area. The home based centres were also used to deliver 
training activities in agriculture. 
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Description 
of population 
/ sample: 

The population comprised of children of between 2-5 years of age. The serum 
retinol concentrations and consumption of food of these children presents the 
baseline data. The control group was identified from a nearby village and this also 
had a growth- monitoring programme, similar to the intervention group. Both the 
control and intervention group were under the same tribal authority. The control 
group, however, did not have a program that enabled families to grow their own 
food. 

Intervention 
delivered: 

In this study, gardens were set up to demonstrate the cultivation of vegetables in the 
intervention villages.  A variety of yellow and dark leafy green vegetables were 
cultivated in each garden excluding vegetables that were alreading pre-existing in 
the villages. Apart from the cultivation of crops, the gardens were also used as  a 
base where training on nutrition education was provided to household 
representatives. This training was mainly focussed on promoting foods that 
addressed Vitamin A deficiency and the different methods which could be employed 
in cultivating such crops. 

Outcome 
assessed 
(including 
measure): 

The main outcome component was food security through consumption of foods that 
are rich in Vitamin A. Measurement of these outcomes was through anthropometric 
measures such as weight and height. Dietary intakes and blood sampling to detect 
serum retinol levels were also used in the study. 

Theory of 
change / 
rationale: 

Home gardens contribute significantly to improving the dietary intake of Vitamin A 
rich foods. However, home gardening was not necessarily new to the community. 
Some households grew their pumpkin, imifino, maize and cabbage. In some ways, it 
could be that the home gardens reinforced the gardening activities that already 
existed, hence leading to improved Vitamin A levels. 

 

Hagenimana, V., Oyunga, M.A., Low, J., Njoroge, S.M., Gichuki, S.T., & Kabira, J. (1999). The 
Effects of Women Farmers’ Adoption of Orange-Fleshed Sweet Potatoes: Raising Vitamin A 
Intake in Kenya.  International Center for Research on Women. 

Country and 
research site: 

 

Kenya, two districts, Ndhiwa/Nyarongi and Rongo. 

Country context 
(where available): 

 

Vitamin A deficiency is widespread amongst children in Kenya despite various 
attempts to address this. Such efforts include distribution of capsules to both 
children and breastfeeding mothers. Agricultural interventions through food-
based strategies are increasingly being adopted in order to combat Vitamin A 
deficiency in Kenya. One such intervention is the promotion of orange-fleshed 
sweet potatoes (OFSP), which are rich in B-Carotene, available throughout 
the year and cheaper to produce relative to other crops. OFSP is also widely 
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promoted in Kenya as it is considered a woman’s crop and therefore would be 
used for both subsistence and income generating purposes. 

Research site 
context: 

The study was carried out in two districts, Ndhiwa/Nyarongi and Rongo. 

Description of 
population / 
sample: 

The population comprised of 20 women’s groups, of which ten were taken 
from each district. Local leaders assisted in the identification of the women’s 
groups that were to be considered for selection. Ten groups came from the 
Ndhiwa/Nyarongi, while ten candidates were selected from Rongo district. 
Five women’s groups selected from each of the two districts of 
Ndhiwa/Nyarongi and Rongo participated in on farm trials and were provided 
with agricultural assistance. In addition to this the treatment group received 
training on nutrition education, food processing and had the help of an 
agricultural extension, which the control group did not receive. 

Intervention 
delivered: 

The intervention in this study was the introduction of OFSP as a Vitamin A 
source in order to manage nutrient deficiency in children who were potentially 
at risk. OFSP was meant to improve the dietary consumption of Vitamin A in 
children. In order to support and promote this intervention, training, marketing 
and nutrition education were provided. 

Outcome 
assessed 
(including 
measure): 

The outcomes assessed were the frequency of OFSP consumption as well as 
the increased bioavailability of Vitamin A in participants resulting from 
increased OFSP consumption. Intermediate outcomes included increased 
knowledge in women, specifically on the role of Vitamin A. 

Theory of change / 
rationale: 

Orange fleshed sweet potatoes introduced and accepted by the women and 
children. The conditions in which the OFSP were grown were favourable 
which contributed to the success and uptake of OFSP. Training in the form of 
nutritional education and processing of OFSP were significant contributors to 
the adoption of OFSP in the study. 
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Hofs, J., Fok, M., & Vaissayre, M. (2006). Impact of Bt cotton adoption on pesticide use by 
smallholders: A 2-year survey in Makhatini Flats (South Africa). Crop Protection, 25 (9), 984-
988.   

Country and 
research site: 

 

South Africa, KwaZulu-Natal, Makhatini. 

Country context 
(where 
available): 

 

No information on the country context in the study. 

Research site 
context: 

This study was undertaken in South Africa in the Makhatini Flats area during the 
2002–2003 and 2003–2004 growing seasons as part of a wider survey, which 
was centred on daily monitoring of a sample of smallholdings. At the time of 
study, the area was characterised by high temperatures of 30.5 maximum and 
19.8 minimum degrees. Mean annual rainfall patterns total 550mm. This area 
would ideally be conducive for cotton farming if the rainfall was more reliable as it 
has fertile sandy-clay soils. The number of cotton farmers in Makhatini varies 
annually and is dependent on the timing and frequency of rainfall. This makes 
cotton production very irregular in the area. The land available for cotton farming 
ranges from 1000-10000 hectares and relatively low mean crop yields. 

Description of 
population / 
sample: 

The sample comprised of ten Bt and ten non-Bt cotton farmers. Both treatment 
and non-treatment farmers belong to the same area of production and are within 
a radius of 10km. The farmers in the sample were experienced in cotton farming 
for at least 10 years. In attempts to avoid bias only two near isogenic cultivars 
were assessed, namely Bt Nupol and non- Bt Delta Opal. Bt cultivar NuCotn 37B 
farmers were excluded from the sample. 

Intervention 
delivered: 

The adoption of Bt cotton, a genetically improved crop with higher yield and 
resistance to pests was the main intervention assessed in the area. There was a 
follow of pest management practices from the day of planting up until the 
harvesting of each crop. Records were kept of the various pest management 
practices employed as well as the labour input used when applying insecticides. 
The number of times the crop was sprayed as well as the amount applied was 
also captured.  

Outcome 
assessed 
(including 
measure): 

The principal outcome was wealth in the form of household income as a result of 
reduction of pesticide use on Bt cotton. Yield was also an outcome measured by 
terms of kg per seed cotton and distribution frequencies. An intermediate 
outcome was the use or adoption of pesticides. 
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Theory of 
change / 
rationale: 

Bt cotton adoption led to reduction in chemical inputs, but did not alter pest 
control costs.  Other rational agricultural practices such as fertilisation and weed 
control could also have positively impacted farmers’ incomes. 

 

Hotz, C., Loechl, C., & de Brauw, A.  (2012). A large-scale intervention to introduce orange 
sweet potato in rural Mozambique increases Vitamin A intakes among children and women. 
British Journal of Nutrition, 108, 163–176. 

Country and 
research site: 

 

Mozambique, in rural communities of Zambézia province. 

Country context 
(where 
available): 

 

Mozambique has a moderate amount of sweet potato use as a staple crop. 
However, Vitamin A coverage is inconsistent while the prevalence of Vitamin A 
deficiency is high. 

Research site 
context: 

Zambézia province relies more on root and tuber crops than on maize. It has the 
lowest rate of Vitamin A supplementation in the country, but among the highest 
rates of stunting and wasting. It was hypothesized that OFSP and Vitamin A 
intake would increase in an intervention where participants would be exposed for 
a period of three years as opposed to one. To this end, there was a split in the 
intervention between model 1 (refresher training into the second and third year of 
the intervention) and model 2 (agricultural training and nutrition education ceased 
after the first year). Community-based promoters were trained by project-
employed extensionists. Promoters received performance-based incentives. 

Description of 
population / 
sample: 

Participating households were selected according to the following criteria: (i) 
households which had children aged 6–35 months, (ii) lowlands access (this was 
to facilitate vine conservation between growing seasons); (iii) the absence of any 
other agricultural interventions, and (iv) no participation in a preceding OFSP 
intervention study. 

Intervention 
delivered: 

The intervention promoted in this study was the household-level cultivation of 
OSP, using three components: (i) an agricultural component supporting the 
distribution of vines, and providing training for improved production practices 
(avoidance of pests and diseases, and the conservation of vines between annual 
planting seasons), (ii) a behaviour change component including maternal and 
child health education and nutrition topics targeting women in participating 
households, and a general public campaign to increase the awareness of OFSP 
as a source of Vitamin A (this was done through community drama, field-day 
events, and radio spots and programmes), and (iii) a marketing component 
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including training for OSP traders, and the creation of dedicated market stalls 
selling OSP and acting as a source of information on the crop (this was targeted 
at a smaller group of traders, businesses, and medium-scale growers in the area). 
The intervention was split in two levels of intensity depending on the duration and 
scope of modules ii) and iii) 

Outcome 
assessed 
(including 
measure): 

Food security with the proxy of the intake of OSP and Vitamin A by children and 
women, with secondary outcome measures as anthropometry and frequency of 
specified food consumption. 

Theory of 
change / 
rationale: 

The variety of OSP evaluated in this study have been found to be suitable in 
Africa in terms of preferred agronomic and consumer characteristics. This 
indicates that the orange colour of the flesh was not an obstacle for farmers’ 
adoption. New practices may be taken up partially because of the duration that 
individuals are exposed to various inputs (for instance, direct contact with project 
staff). The hypothesis of this study was that OSP intakes and Vitamin A would be 
greater after three years of key intervention exposure, as opposed to one year. 
The study was conducted with farmers who were familiar with another variety of 
white-fleshed sweet potato. 

 

Hotz, C., Loechl, C., Lubowa, A. (2012). Introduction of b-Carotene–Rich Orange Sweet 
Potato in Rural Uganda Resulted in Increased Vitamin A Intakes among Children and 
Women and Improved Vitamin A Status among Children. Journal of Nutrition, 142, 1871–
1880. 

Country and 
research site: 

Uganda, in Mukono, Bukedea, and Kamuli districts. 

Country context 
(where 
available): 

 

Despite the distribution of Vitamin A supplements and fortification of vegetable oil 
and fats, high levels of Vitamin A deficiency (VAD) persist in Uganda. Recent 
work suggests that even if both Vitamin A supplements were taken and all 
consumed vegetable oil fortified, at best it would decrease but not eradicate VAD. 
As a staple crop in Uganda, it may be possible to eradicate VAD with orange 
fleshed sweet potatoes (OFSP). 

Research site 
context: 

Participants were selected from households that were part of community based 
farmer groups in rural villages where approximately 80% of the land size was 
below 4.94 acres. 79% of participating farmers owned their land – the size of 
which averaged at about 2.27 acres. 53% of participating households operated 
land under use rights; the size of this land was, on average, less than one acre. 
The majority of farmer group members were women. 
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Description of 
population / 
sample: 

There were three groups included in the study: non-breastfed children aged 6–35 
months, children aged 3–5 years, and women. These women were constituted by 
the child’s mother or primary female caregiver. 

Intervention 
delivered: 

There were three components to the intervention assessed in this study: an 
agricultural component, a behaviour change component, and a market creation 
component. The agricultural component involved the distribution of OFSP vines, 
and the training of farmers in farmer groups on improved management practices 
(such as how to prevent pests and diseases and how to conserve vines). The 
behaviour change component was focussed on educating women within 
participating households on child and maternal health topics, and included 
increasing the awareness of the general public on the importance of OFSP for the 
prevention of VAD. This was achieved through field day events, community 
drama, and radio spots and programmes. The final component, that of market 
creation, involved the provision of information on opportunities to market OFSP 
within the farmer group, the training and recruitment of local OFSP traders at an 
area-wide level, and the establishment of market stalls that sold and provide 
information on OFSP. 

Outcome 
assessed 
(including 
measure): 

The intake of OSP and Vitamin A (indicated by an increase in serum retinol 
concentration levels) by children and women were used as proxy for food 
security. Secondary outcome measures were anthropometry and frequency of 
OFSP consumption. 

Theory of 
change / 
rationale: 

Sites were selected because of the relative importance of sweet potato production 
and consumption as a major food staple was present. As such, rural farmers were 
found to be willing to replace one-third of their usual sweet potato crop with 
OFSP. This level of substitution after a two year period (44%) was sufficient to 
increase Vitamin A levels by more than 100%, and effectively reduce VAD. A 
large impact is not necessitated by long periods of direct contact of participants 
with intervention workers (extension workers and trainers). There was a high 
prevalence of VAD deficiency among participants, particularly those children who 
had recently stopped breastfeeding, at baseline. The intervention evaluation 
occurred after a period of secular trend for improving Vitamin A status. As sweet 
potato is a seasonal crop; it cannot be grown throughout the entire year. 
Engaging in social and learning activities may have been a motivating factor. 
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Kijima, Y. (2014). Enhancing rice production in Uganda: Impact evaluation of a training 
programme and guidebook distribution in Uganda. JICA-RI Working Paper. JICA Research 
Institute: Tokyo. 

Country and 
research site:  

Uganda, Eastern and Northern districts.  

Country context 
(where available): 

Uganda consumes more rice than it produces. About half of the area under 
rice cultivation is located in the Eastern region (48%), followed by the Northern 
region (34%). The estimated total quantity of milled rice produced domestically 
increased from 122 thousand tons in 2008 to 232 thousand tons in 2011 and 
total rice production almost doubled. In the Eastern region, the largest amount 
of rice was produced (57% in 2011). In the Northern and Western regions, rice 
production has increased more rapidly than in the Eastern region. This is 
probably because upland rice cultivation has been expanding in the Northern 
and Western regions after the introduction of NERICA3. In 2011, the 
production in upland rice cultivating areas over the total rice cultivating areas 
accounted for 53% and 97% in the Northern and Western regions, 
respectively. 

Research site 
context: 

Criteria to select the sample districts were average rice cultivation experience 
as well as agro-ecological conditions so as to capture a wide variety of the 
rained lowlands and different levels of the rice cultivation skills. Five districts 
out of 28 Eastern and Northern districts were chosen. Butaleja and Lira 
districts have large irrigation schemes and farmers in these districts have 
longer experience of rice production than the other districts. Households in Lira 
and Dokolo districts have larger landholdings on average than the other 
districts. Two sub-counties that are locally well known as rice producing areas 
were selected from each district. 

Description of 
population / 
sample: 

Referred to as small-scale farming household. Descriptive statistics on socio-
economic characteristics of sample provided in appendix.  

Intervention 
delivered: 

Two interventions were designed to support the Ugandan rice sector through 
technology dissemination. One program was a JICA training program that 
provided on-the-job training at demonstration plots 3–4 times a year, while the 
other was to distribute a rice cultivation guidebook to households.  The lowland 
rice cultivation guidebook was prepared by the JICA experts for the project 
conducted in Uganda. It is 15-pages long with photos and written in English. 
The training was provided by the JICA experts and the extension workers to 
farmers at the demonstration plots. The field trainings are offered four times at 
each site per agricultural season: (1) the establishment of a demonstration plot 
including the construction of water channels in the surrounding area, and 
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levelling the main field (1-3 days); (2) the preparation of nursery beds and 
seedlings at the nursery beds (0.5 day); (3) the methods of transplanting and 
weeding (0.5 day); and (4) the methods of harvesting and threshing (0.5 day). 

Outcome 
assessed 
(including 
measure): 

The study assessed changes in the adoption of rice cultivation techniques as 
well as changes in yields per hectar. Income is estimated based on yields in $ 
per ha.   

Theory of change / 
rationale: 

Rice production in Uganda has fallen behind rice consumption. Changing 
cultivation is an easy and cost-free way for farmers to increase their 
production. The question is how to deliver the information on changing 
cultivation practices to farmers. Extension is needed but traditional face-to-face 
extension is too costly in SSA.  

 

Low, J.W., Arimond, M., Osman, N., Cunguara, B., Zano, F., & Tschirley, D. (2007). A food-
based approach introducing orange-fleshed sweet potatoes increased Vitamin A intake and 
serum retinol concentrations in young children in rural Mozambique, Journal of Nutrition, 
137, 1320–1327. 

Country and 
research site: 

Mozambique, Zambézia province. 

Country context 
(where available):  

Not available in report. 

Research site 
context: 

The study took place in drought-prone areas in Zambézia province in central 
Mozambique. Within this area, soil quality is low, with erratic rains. As a result, 
cassava – as a drought-resistant crop – has become a staple in the area. 
Irrespective, this area has high instances of child malnutrition in young 
children and a poor resource base. In the districts Mopeia, Namacurra, and 
Nicoadala, 827 households were purposely selected, based on the following 
criteria: the operation of the implementing partner, World Vision Mozambique, 
in the intervention districts of Mopeia and Namacurra; the presence of 
increased malnutrition and susceptibility to drought; the existence of a 
common dominant language; and the feasibility of travel for extension staff. 

Description of 
population / 
sample: 

Participating households were found to live in extreme poverty, as evidence 
from low quality of housing, limited livestock and asset ownership, 
dependence on low quality wells for water access, absence of latrines, and a 
monotonous diet with a heavy reliance on cassava. The only discrepancy 
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between the intervention and control groups were the higher instances of paid 
employment participation in control households, and the increased chances of 
control group referent children being wasted. There were very few other 
differences between the children, women, and men in the intervention and 
control groups. The women in both the control and intervention groups had 
low levels of education; this influenced the type and complexity of the 
interventions that could be delivered.  

Intervention 
delivered: 

The intervention comprised of three connected elements – farmers’ access to 
orange fleshed sweet potatoes (OFSP) vines, training aimed at increasing 
nutrition knowledge about OFSP and Vitamin A, and the development of a 
market for OFSP. Male extension workers worked at supporting the provision, 
cultivation, and preservation of OFSP vines, while female nutrition extension 
workers encouraged and informed behavioural change (using a variety of 
techniques in fully participatory group education sessions). The market 
creation component of the intervention was supported by various 
communication efforts, such as radio programmes, community theatre, 
promotional prizes, and advertising. 

Outcome assessed 
(including 
measure): 

The outcome assessed by this study was food security, measured by the 
increased Vitamin A intake by children as indicated by the levels of serum 
retinol and C-reactive protein (CRP). Other measures of this outcome 
included anthropometry of children and 24-hour recall data on dietary intake. 
Secondary outcomes included the transfer of nutrition knowledge relating to 
Vitamin A intake, and the production, sale and consumption of OFSP. 

Theory of change / 
rationale: 

The variety of OFSP introduced to farmers was accepted by both the farmers 
and by consumers (children), perhaps due to the presence of white fleshed 
sweet potatoes. A helminthic infection in the intervention villages meant that 
serum retinol concentration was lower in this group than the control. Limited 
health services amongst control children in year two of this study meant that 
their endline serum retinol levels were the same as their baseline levels, 
despite having received – and having had access to –vitamin A capsules 
during the study. In such contexts, a food-based approach is complementary 
to capsule distribution. 
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Matsumoto, T. (2013). Disseminating new farming practices among small scale farmers: An 
experimental intervention in Uganda. GRIPS Discussion Paper 13-18. National Graduate 
Institute for Policy Studies (GRIPS): Tokyo. 

Country and 
research site: 

Uganda, Eastern and Central Regions  

Country context 
(where available): 

Prior research in Uganda suggests that modern agricultural inputs lead to high 
physical returns. As a result, there is an active policy effort to promote the 
adoption of new technologies by smallholder farmers.  However, in practice the 
returns on technology adoption, such as fertilizers, varies depending on e.g. 
soil characteristics and price of credit.  Further, as a landlocked country, export 
markets for agricultural products are inaccessible due to high transportation 
costs.   

Research site 
context: 

The study was conducted under the umbrella of the RePEAT project and 
targeted 639 households who resided in 69 out of 71 RePEAT villages located 
in Eastern and Central regions. These regions are known as maize growing 
areas, and most farmers plant maize once or twice a year. The dissemination 
of modern inputs for maize production, however, is reported as very slow and 
incomplete.  

Description of 
population / 
sample: 

The households are located within 46 treatment villages (26 and 20 in the 
Eastern and Central regions, respectively) randomly chosen from the 69 target 
villages.  

Intervention 
delivered: 

Free maize inputs were delivered to 378 RePEAT households, which were 
then asked to allocate a quarter-acre of land (approximately 0.1 ha) as an 
experimental plot where the inputs would be applied. The free inputs 
distributed were uniform or non-tailored across villages as well as individual 
households. They comprised 2.5 kg of hybrid seed, 12.5 kg of base fertilizer, 
and 10 kg of top-dressing fertilizer. In addition, a 2-hour training session on the 
use of these modern inputs was delivered to the free-input recipients by an 
extension service worker.  

Outcome 
assessed 
(including 
measure): 

The study firstly assessed the change in yields and profitability of the new 
inputs for treatment households. Yields are measured in kg/hectar and income 
is measured by median price of the prices reported by those who sold maize. 
Profitability is assessed by dividing the reported revenue with the input price 
and amount of labour required to grow the crops. Lastly, the demand for the 
new inputs is measured by the actually purchase of the inputs during 
commercial sale meetings 1 year and 2 years after the free introduction of the 
technology.   
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Theory of change / 
rationale: 

The study assumed that the initial provision of free agricultural inputs would 
lead to an increase in yields and income in the treatment households. This was 
assumed to firstly increase the demand for these inputs in the following season 
by the treated households. Secondly, it was assumed that the social 
environment of the households would be motivated by the gains in yields and 
income to similarly demand the modern inputs. Both these were measured by 
the willingness of households to commercially purchase the inputs.    

 

Terry, A. (2012). Evaluating the Green Revolution after a decade: A Swaziland case study. 
International Journal of Agricultural Sustainability, 10, 135-149. 

Country and 
research site: 

Swaziland, Komathi and Usuthu valleys. 

Country context 
(where available): 

 

Poverty levels in Swaziland are acute, with 69% of the population living below the 
poverty datum line and 37% of the populace in extreme poverty. The majority of the 
population reside in rural areas whose livelihoods and income sources come from 
agricultural production. Swaziland’s agricultural policies in 1999 encouraged the 
commercialization of the small scale-farming sector in order to improve food security. 
Central to this initiative was the promotion of irrigation in attempts to manage the 
challenges of erratic rainfall patterns through the Komati Pilot Project (KPP). 

Research site 
context: 

Two areas were covered by the KPP, which were the Komati and Usuthu valleys. The 
Komati farmers belonged to the Nyakatfo Farmer’s Association, whilst farmers in the 
south made up the Lobovu Farmers’ Association. 

Description of 
population / sample: 

Twenty seven per cent of the sample for this study resided in KPP member 
homesteads. Of the sample population, 42% were below the age of 16, whilst only 45% 
were above 45. A common characteristic of the KPP members was that they had 
previously belonged to a cotton cooperative that was now not functional. There were 
also some none KPP members who had also belonged to this cooperative, but 
however did not join KPP when negotiations for the switch to sugarcane began. The 
members of KPP were an average of eight people in a homestead whilst the non KPP 
members were on average about 6.4. The total population that was sampled in 2007 
was 468 with an average of 8.2 per homestead for KPP members and 6.5 for non-KPP 
members. 

Intervention 
delivered: 

This study sought to evaluate the impact of irrigation-related Green Revolution 
technologies in changing Swaziland’s traditional methods of farming to more 
modernised farming practices. A key aspect of this development was the change from 
staple to cash crop farming. The KPP adopted Green Revolution technology in the 
form of various farming inputs such as seeds, chemical fertilisers, pesticides, 
herbicides and irrigation.   
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Outcome assessed 
(including measure): 

The study sought to assess whether the Green Revolution technologies would diffuse 
and spread to the community and how the impact would affect members of the 
community. Financial wealth through household income was also a significant outcome 
of this study. 

Theory of change / 
rationale: 

The KPP was meant to improve the financial wealth of the community members 
through the adoption of Green Revolution technologies. However, this was not 
successful as it did not yield positive results for the community. The project negatively 
impacted members through a reduction in resources and created vast wealth 
disparities amongst the community members. 

 

Todo, Y., & Takahashi, R. (2011). Impact of farmer field schools on agricultural income and skills: 
Evidence from an aid-funded project in rural Ethiopia: JICA-RI Working Paper, No. 30, May 2011. 

Country and 
research site: 

Ethiopia, the Belete-Gera Regional Forest Priority Area (RFPA) in the Gera & Shabe 
Sombo districts in the Oromia region. 

Country context 
(where available): 

 

Forest cover of total land mass in Ethiopia has declined from 35% in the early twentieth 
century to 16% by the early 1950s. By 2005, this figure dropped to 12.5%. Poverty is 
one of  the main driving forces behind this rapid deforestation since farmers living in 
poverty tend to clear forests for land to cultivate or sell wood gained from the clearing 
of forests. Improving the income of smallholders near or in forests can contribute to the 
protection of forests. 

Research site 
context: 

The total forest area in RFPA in Belete-Gera is approximately 1,500 square kilometres. 
It is unique because wild forest, as well as regular garden, coffee are produced there. 
Wild forest coffee refers grows spontaneously in the local forest and is genetically 
distinct from commercial varieties. It is divided into a forest coffee area and a highland 
forest area, without coffee production. In both areas in the forest, farmers are the 
dominant resident type. They produce cereals (wheat, barley, teff), vegetables, honey, 
and milk, as well as coffee in the coffee-producing areas of the forest. The forests are 
predominantly used by local farmers, with large scale loggers being absent. Despite 
this, deforestation is prevalent, mainly due to: (i) farmland expansion, (ii) wood 
extraction, and (iii) migrants from an ever-increasing population. 

Description of 
population / sample: 

The participants in this study were 16 males and 16 females, from one of the 30 
villages or 80 sub-villages in Gera district, and 14 villages and 46 sub-villages in Shabe 
Sombo district. 

Intervention 
delivered: 

The main element of the project was to form participatory forest management 
associations. After establishment of an association, the border between homeland and 
forest was demarcated, and unnecessary wood extraction within these areas was 
monitored and prohibited. Members of these associations were allowed to live in the 
forest area and to utilise non-timber forest products and produce coffee and honey. 
Two channels of income generation were introduced: WaBuB field schools that 
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provided agricultural skills training (farm management, proper spacing, new varieties, 
seedbed preparation, and sowing methods) to association members, and the WaBuB 
Forest Coffee Certification Program which supported producers in obtaining forest 
coffee certification from the Rainforest Alliance. In field schools, lectures took place in 
(open-air) classes and experimental plots for three to four hours every week, for a year. 
The main crops grown on the experimental plots were cabbages, onions, carrots, and 
beets. To promote reforestation, farmers also learned how to grow trees (grevillea, 
neem, avocado, and apple trees). Certificates were granted to participants who had 
attended more than 75% of the classes and passed the final exam. 

Outcome assessed 
(including measure): 

The outcome measured in this study was agricultural income and practices (income 
was evaluated based on the price and quantity of the harvest for each household’s 
reported agricultural product). 

Theory of change / 
rationale: 

Surveyed households may have been geographically or socially more accessible than 
others in the sample population. The third round of farmer field schools did not have 
extension workers to train the farmers. As such, there is an expected discrepancy in 
the quality of the farmer field schools within the project. 

 

Waarts, Y.R., Ge, L., Ton, G., & Jansen, D.M. (2012). Sustainable tea production in Kenya: Impact 
assessment of Rainforest Alliance and farmer field school training. LEI report 2012-043. The Hague: 
LEI Wageningen UR. 

Country and research 
site: 

Kenya, West and East Rift Valley. 

Country context 
(where available): 

Not included in study. 

Research site 
context: 

There were four training sites that were identified in the Rift valley. Kinoro factory, a 
Rainforest Alliance (RA) training site and Ndima, factory, a farmer field school (FFS) 
training site were located in the East Rift Valley. On the other hand Nyankoba factory, 
a RA training site and Litein factory, an FFS site were in the West Rift Valley 

Description of 
population / sample: 

The study specifically focused on households that supplied green leaf tea to four 
factories that were under KTDA management. The participants who were to undergo 
training were randomly selected for a baseline interview. The same was done for the 
comparison group who were not undertaking Farmer Field School (FFS) training. In 
2010, farmers had been selected to undergo RA, training in the Kinoro and Nyankoba 
factories. In the Ndima and Litein factories, 58 farmers were identified from each 
factory. Comparison groups were also identified in the each of these areas, thirty from 
nearby areas and another thirty from areas that were further from these areas. 
However, in 2012 these figures changed slightly as some farmers who had initially 
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planned to take part in the training activities had not done attended training.  A 
possible explanation could be that some farmers had not been part of the training 
activities conducted by the RA or possibly a spouse who had previously undergone 
training had been selected a second time.  

Intervention 
delivered: 

The main intervention was the introduction of FFS as an extension method in order to 
improve sustainable tea production through ensuring Good Agricultural Practice 
adoption (GAPS). The FFS approach was also adopted in efforts to improve profit 
levels of smallholder tea producers. 

Outcome assessed 
(including measure): 

The outcomes assessed with respect to the RA and FFS training models related 
wealth through productivity, household income and farmers’ livelihood improvements. 

Theory of change / 
rationale: 

The households of participating farmers benefitted from FFS in terms of knowledge, 
better farming skills, farm management and the acquisition of new skills. FFS also 
contributed to improvements in green leaf quality, productivity and income. Women 
empowerment and social benefits were also realised through FFS. 

 

Wanyama, J.M., Nyambati, E.M., Mose, L.O., Mutoko, C.M., Wanyonyi, W.M., Wanjekeche, E., & Rono, 
S.C. (2010). Assessing impact of soil management technologies on smallholder farmers' livelihoods 
in north western Kenya. African Journal of Agricultural Research, 5, 2899-2908. 

Country and research 
site: 

Kenya, Matunda in Trans Nzoia and Chobosta in Uasin Gishu. 

Country context 
(where available): 

 

Agriculture contributes significantly to Kenya’s population as 75% of the labour force 
is employed in this sector and it makes up 26% of the country’s gross domestic 
product. About 80% of Kenya’s population reside in rural areas and make a living 
through agriculture. 

Research site 
context: 

The study region was situated in a low highland, upper midland and upper highland 
agricultural zone, favourable to agricultural production. The region is a dominant net 
exporter of maize grain in the country and there is high maize technology adoption. 
Despite such successes in maize production, the maize yield is declining in the area 
due to poor farm management practices.  Farmers practised the mixed farming 
systems with crop farming being the main type in both areas.Trans Nzoia is an upper 
midlands zone where maize sunflower is the main type of crop grown, whilst Uasin 
Gishu is a lower highlands area where wheat/maize and barley are the main 
crops.The soil types found in these areas are nitosols, ferralsols, cambisols, acrisols 
and regosols. Poverty levels in Matunda and Chobosta were 54% and 42% 
respectively. 
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Description of 
population / sample: 

The treatment and control groups were identified for this study distinguishing those 
who benefitted from the technologies and those who did not experience these 
technologies. Panel data was generated for two periods in order before and after the 
implementation of the project. For secondary data, data was drawn from previous 
monitoring and evaluation records. Data on significant livelihood indicators was 
collected from both the treatment and control group before and after the intervention. 

Intervention 
delivered: 

The main intervention assessed in this study is integrated soil fertility management 
(ISFM) technologies. Two phases formed part of this project, with the development of 
technologies making up the initial phase and followed by the dissemination of such 
technologies. The technologies introduced or promoted included the use of inorganic 
planting fertilisers, combinations of both organic and inorganic fertilisers and the 
planting of legumes to promote food and soil fertility. Green manure and compost us 
were also promoted as part of the intervention. Legumes which are mostly cover 
crops were incooperated into the cropping patterns that were used and these were 
developed and distributed with aim of adding organic resources and making 
improvements in yield and profits. 

Outcome assessed 
(including measure): 

The outcomes measured were financial wealth through income generation and 
livelihood assets and yields. Physical, social, human and financial capital as well as  
food security and poverty status formed part of the outcomes assessed. Stakeholder 
partnerships, linkages and networks formed the secondary outcomes. 

Theory of change / 
rationale: 

The soil management technologies adopted by smallholder farmers show that FFS 
contributed to positive impacts in improvement of food availability and human and 
social capital accumulation. The project also impacted positively on target 
communities and other stakeholders who were involved in the project. 
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8.2. Annotated intervention categories  

Table 13: Agricultural input innovation & food security 

Study Programme Context Findings  

 

Ak
al

u 
(2

01
0)

 [+
] 

Provision of 15kg of quality 
protein maize (QPM) seeds to 
farming households 

 

Included extension services 
on how to plant the QPM, as 
well as basic nutrition 
education  

Rural Ethiopia 

 

High levels of maize production 
and consumption;  

Sufficient rainfall 

 

Outcomes measured in farmers 
children 

QPM acceptable in taste and 
cooking qualities  

Positive effect on Height for 
Age (HAZ) 

 

SMD: + 0.233 (-0.03, 0.50) 

Cluster RCT 

 

SMD: + 0.401 (-0.02, 0.82) 

Complete random RCT 

 
 

 

Fa
be

r  
(2

00
2)

 [~
] 

Home-based centre with 
gardens ‘Izisinda’ which give 
the community a space to 
produce more nutritious 
foodstuff such as yellow and 
dark green leafy veggies  
(including OFSP) 

 

Additional training on nutrition 
facilitated at the home 
centres, as well as 
information on farming 
practices  

Rural South Africa  

 

Maize main staple, and general 
low-nutrient diet. 

 

Outcomes measured in farmers 
children 

 

Vitamin A Serum retinol 
concentration increased  

 

SMD: + 0.388 (0.12, 0.65) 

H
ag

en
im

an
a 

(1
99

9)
 

[~
] 

Introduction of OFSP to 
women farming groups 

 

Nutrition education and 
training planting techniques 

Rural Kenya 

Women Farming   Groups  

 

Outcome measured among 
women 

Vitamin A Serum retinol 
concentration increased  

 

SMD: + 0.794 (0.46, 1.12) 
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H
ot

z 
(2

01
2a

) [
+]

 
Introduction of OFSP to 
farming households 

 

Awareness campaign on the 
nutritional benefits of OFSP 

 

Marketing component for 
surplus crops 

Rural Uganda 

 

Nutrient deficient diet 

 

Outcome measured in children 
and women 

 

Substitution of crops to allow 
farming of OFSP; OFSP 
acceptable in taste and 
appearance 

  

Vitamin A Serum retinol 
concentration increased  

 

SMD: + 1.116 (0.85, 1.37) 

 

 

H
ot

z 
(2

01
2b

) [
+]

 

Introduction of OFSP to 
farming households 

 

Awareness campaign on the 
nutritional benefits of OFSP 

 

Marketing component for 
surplus crops 

Rural Mozambique 

 

Nutrient deficient diet 

 

Outcome measured in children 
and women  

 

Substitution of crops to allow 
farming of OFSP; OFSP 
acceptable in taste and 
appearance 

 

Vitamin A Serum retinol 
concentration increased  

 

SMD: + 1.239 (0.94, 1.53) 

 

 

Lo
w

 (2
00

7)
 [+

] 

Introduction of OFSP to 
farming households 

 

Awareness campaign on the 
nutritional benefits of OFSP 

 

Marketing component for 
surplus crops 

Rural Mozambique 

 

Nutrient deficient diet 

 

Outcome measured in children   

 

Substitution of crops to allow 
farming of OFSP; OFSP 
acceptable in taste and 
appearance  

Vitamin A Serum retinol 
concentration increased  

 

SMD: + 0.757 (0.59, 0.91) 
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Table 14: Agricultural input innovation & economic outcomes 

Study Programme Context Findings 

 

Bu
lte

 (2
01

4)
 [+

] 

Provision of new cowpea 
seeds with increased yields 
and earlier harvest  

Rural Tanzania 

 

Open vs Blind RCT 

 

Behavioural effect 

New seeds resulted in a higher 
harvest  

 

SMD: +0.300 (-0.01, 0.61) 

open RCT 

SMD: +0.054 (-0.25, 0.36) 

double-blind RCT 

H
of

s 
(2

00
6)

 [~
] 

Promotion of Bt Cotton as cash 
crop. Special focus on its 
relation to pesticide use 

Rural South Africa 

 

Targeted large-scale farmers 

 

GM crop and seeds, fertiliser 
and pesticides provided by 
company 

New pesticide use increases 
income; the increase cotton 
protection cost was more in 
non-Bt farmers by ZAR 168.5 
($16.28)14 

 

SMD: +0.329 (-0.55, 1.21) 

M
at

su
m

ot
o 

(2
01

3)
 [+

] 

Free introduction of 2.5 kg 
hybrid maze, 12.5 kg base 
fertilizer, and 10 kg of top-
dressing fertilizer 

 

Availability of extension worker  

Rural Uganda 

 

Low uptake of agricultural 
inputs 

 

Outcome measured at HH 
level 

 

Aimed to assess social 
learning and diffusion of 
technologies to neighbours 

HH income increased 

 

SMD: +0.33 (0.11, 0.56) 

 

Yields increased 

 

 

Mixed impact on demand & 
social learning 

                                                        
 
14 Rand/Dollar Exchange rate 29 May 2014 
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 Table 15: Training & economic outcomes: farmer field schools & other training 

Study Programme Context Findings 

 

Be
ni

n 
(2

01
1)

 [~
] 

National Agricultural Advisory 
Services  

 

Demand-driven advisory 
services;  

 

Training on technology use 
and enterprise development  

Rural Uganda  

 

Government driven 

 

Targeted at most vulnerable 

 

Use of farming groups as level 
of implementation  

 

NAADS program has had 
significant positive impact on 
agricultural revenue. 

 

SMD: 0.009 (-0.16, 0.18)   

 

D
av

is
 (2

01
0)

 [+
] 

Farmer field school 

 

Integrate Production & Pest 
Management [IPPM]  

 

Participatory approach 

Rural Uganda, Kenya, and 
Tanzania 

 

INGO driven 

 

Targeted at most vulnerable 
based on community 
consultation 

 

Participation in FFS increased 
income by 61% due to an 
increase in agricultural 
productivity. 

Ki
jim

a 
(2

01
4)

 [+
] 

Free provision of an 
agricultural guide book on 
adopting improved rice 
cultivation techniques 

Rural Uganda 

 

Rice consumption exceeds 
rice production 

 

Outcomes assessed with 
individual farmers 

No change in HH income 

 

SMD: +0.02 (-0.14, 0.19) 
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To
do

 (2
01

1)
 [+

] 
Farmer field schools 

 

Forrest management:  

New agricultural technologies 
and practices, such as farm 
management, seedbed 
preparation, proper spacing, 
new varieties, and sowing 
methods 

 

Participatory approach. 

Rural Ethiopia 

 

IGO driven 

 

Use of farming association as 
level of implementation 

 

 

Participating in the farmer field 
schools, agricultural 
households increased their 
real income per worker by 
about 60-160 US dollars in two 
years on average. 

 

SMD: +0.420 (0.04, 0.79) 

W
aa

rts
 (2

01
2)

 [*
] 

Farmer field schools   

 

Tea production: training on 
production methods, 
empowerment, diversification 
and health issues 

 

Participatory approach 

Rural Kenya 

 

NGO driven 

 

Use of farming association as 
level of implementation 

FFS: Net income from tea 
production in 1,000 KsH 
($11.38)15 increased by 11.3.  

 

SMD: +0.247 (-0.03, 0.52) 

Key Critical RoB              [!] Serious RoB             [~] Moderate RoB          [*] Low RoB        [+] 

                                                        
 
15 Kenyan Shilling/Dollar Exchange rate 29 May 2014 
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Appendix 2: Risk of bias tool  

Tool for assessing risk of bias (ROB) 
This tool is closely based on the Cochrane Collaboration’s new tool for assessing ROB in non-randomised studies, currently being 

piloted by their ROB Methods Group (Stern et al. 2013). 

An overview ‘form’ is provided, with more detailed guidance provided in Section 2. 

Study details  

Study title  

Authors,  
Year Published 

 

Population targeted  

Main Intervention  
 

Other Interventions  1. 

 2. 

 3. 

Outcomes 1. 

 2. 

 3. 

 4. 
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Range of dates the study was 
conducted 

 

 

Section 1: Risk of Bias (RoB) Tool 

Bias due to confounding 
Outcome 1 Screening question: Is confounding potentially controllable in the context of this 

study? 
Description Rationale for RoB judgment 

 1.1.1 Did the authors conduct an appropriate analysis that controlled for all the 
critically important confounding domains? 

 

 1.1.2 If yes to 1.1.1: Were all of the confounding domains measured validly and 
reliably by the variables adjusted for in this study? 

 

 1.1.3. Did the authors avoid adjusting for post-intervention variables?  
Risk of bias judegment   
Outcome 2 Screening question: Is confounding potentially controllable in the context of this 

study? 
Description Rationale for RoB judgment 

 1.2.1. Did the authors conduct an appropriate analysis that controlled for all the 
critically important confounding domains? 

 

 1.2.2. If yes to 1.2.1: Were all of the confounding domains measured validly and 
reliably by the variables adjusted for in this study? 

 

 1.2.3. Did the authors avoid adjusting for post-intervention variables?  
Risk of bias judgment   
Outcome 3 Screening question: Is confounding potentially controllable in the context of this 

study? 
Description Rationale for RoB judgment 

 1.3.1. Did the authors conduct an appropriate analysis that controlled for all the 
critically important confounding domains? 

 

 1.3.2. If yes to 1.3.1: Were all of the confounding domains measured validly and 
reliably by the variables adjusted for in this study? 

 

 1.3.3. Did the authors avoid adjusting for post-intervention variables?  
Risk of bias judgment   
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Bias in selection of participants into the study 

Outcome 1  Description Rationale for RoB 
judgment 

 2.1.1 Do start of follow-up and start of intervention coincide?  
 2.1.2. If no to 2.1.1: Were adjustment techniques used that are 

likely to correct for the presence of selection biases? 
 

Risk of bias judgment   
Outcome 2  Description Rationale for RoB 

judgment 
 2.2.1 Do start of follow-up and start of intervention coincide? 

 
 

 2.2.2. If no to 2.2.1: Were adjustment techniques used that are 
likely to correct for the presence of selection biases? 

 

Risk of bias judgment   
Outcome 3  Description Rationale for RoB 

judgment 
 2.3.1 Do start of follow-up and start of intervention coincide? 

 
 

 2.3.2. If no to 2.3.1: Were adjustment techniques used that are 
likely to correct for the presence of selection biases? 

 

Risk of bias judgment   

Bias due to departures from intended interventions 
Outcome 1 Screening question: Were the intended interventions sufficiently 

clearly defined and implemented such that a reasonable 
comparison of them can be made? 

Description Rationale for RoB judgment 

 3.1.1 Were the critical co-interventions balanced across 
intervention groups? 

 

 3.1.2. Were treatment switches low enough that they do not 
threaten the validity of the estimated effect of intervention? 

 

 3.1.3. Was implementation failure minor and unlikely to threaten 
the validity of the outcome estimate? 
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 3.1.4. If no to 3.1.1, 3.1.2 or 3.1.3: Were adjustments techniques 
used that are likely to correct for switches, unbalanced co-
intervention and implementation failure? 

 

Risk of bias judgment   
Outcome 2 Screening question: Were the intended interventions sufficiently 

clearly defined and implemented such that a reasonable 
comparison of them can be made? 

Description Rationale for RoB judgment 

 3.2.1 Were the critical co-interventions balanced across 
intervention groups? 
 

 

 3.2.2. Were treatment switches low enough that they do not 
threaten the validity of the estimated effect of intervention? 

 

 3.2.3. Was implementation failure minor and unlikely to threaten 
the validity of the outcome estimate? 

 

 3.2.4. If no to 3.2.1, 3.2.2 or 3.2.3: Were adjustments techniques 
used that are likely to correct for switches, unbalanced co-
intervention and implementation failure? 

 

Risk of bias judgment   
Outcome 3 Screening question: Were the intended interventions sufficiently 

clearly defined and implemented such that a reasonable 
comparison of them can be made? 

Description Rationale for RoB judgment 

 3.3.1 Were the critical co-interventions balanced across 
intervention groups? 
 

 

 3.3.2. Were treatment switches low enough that they do not 
threaten the validity of the estimated effect of intervention? 

 

 3.3.3. Was implementation failure minor and unlikely to threaten 
the validity of the outcome estimate? 

 

 3.3.4. If no to 3.3.1, 3.3.2 or 3.3.3: Were adjustments techniques 
used that are likely to correct for switches, unbalanced co-
intervention and implementation failure? 

 

Risk of bias judgment   
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Bias due to missing data  
Outcome 1 Screening question: Are the intervention groups free of critical 

differences in participants with missing data? 
Description Rationale for RoB judgment 

 4.1.1. Are outcome data reasonably complete?  

 

 

 4.1.2. Was intervention status reasonably complete for those in 
whom it was sought? 

 

 4.1.3. Are data reasonably complete for other variables in the 
analysis? 

 

 4.1.4. If no to 4.1.1, 4.1.2 or 4.1.3: Are proportion of participants 
and reasons for missing data similar across interventions? 

 

 4.1.5. If no to 4.1.1, 4.1.2 or 4.1.3: Were appropriate statistical 
methods used to account for missing data? 

 

Risk of bias judgment 

 

  

Outcome 2 Screening question: Are the intervention groups free of critical 
differences in participants with missing data? 

Description Rationale for RoB judgment 

 4.2.1. Are outcome data reasonably complete?  

 

 

 4.2.2. Was intervention status reasonably complete for those in 
whom it was sought? 

 

 4.2.3. Are data reasonably complete for other variables in the 
analysis? 
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 4.2.4. If no to 4.2.1, 4.2.2 or 4.2.3: Are the proportion of 
participants and reasons for missing data similar across 
interventions? 

 

 4.2.5. If no to 4.2.1, 4.2.2 or 4.2.3: Were appropriate statistical 
methods used to account for missing data? 

 

Risk of bias judgment 

 

 

 

 

 Outcome 3 Screening question: Are the intervention groups free of critical 
differences in participants with missing data? 

Description Rationale for RoB judgment 

 4.3.1. Are outcome data reasonably complete?  

 

 

 4.3.2. Was intervention status reasonably complete for those in 
whom it was sought? 

 

 4.3.3 Are data reasonably complete for other variables in the 
analysis? 

 

 4.3.4. If no to 4.3.1, 4.3.2 or 4.3.3: Are the proportion of 
participants and reasons for missing data similar across 
interventions? 

 

 4.3.5. If no to 4.3.1, 4.3.2 or 4.33: Were appropriate statistical 
methods used to account for missing data? 

 

Risk of bias judgment  

 

 

Bias in measurement of outcomes or interventions   
Outcome 1  Description Rationale for RoB judgment 
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 5.1.1. Were outcome assessors unaware of the intervention 
received by study participants? 

 

 5.1.2. Was the outcome measure objective? 

 

 

 5.1.3. Were the methods of outcome assessment comparable 
across intervention groups? 

 

 Risk of bias judgment 

 

 

Outcome 2  Description Rationale for RoB judgment 

 5.2.1. Were outcome assessors unaware of the intervention 
received by study participants? 

 

 5.2.2. Was the outcome measure objective? 

 

 

 5.2.3. Were the methods of outcome assessment comparable 
across intervention groups? 

 

Risk of bias judgment 

 

  

Outcome 3  Description Rationale for RoB judgment 

 5.3.1. Were outcome assessors unaware of the intervention 
received by study participants? 

 

 5.3.2. Was the outcome measure objective? 
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 5.3.3. Were the methods of outcome assessment comparable 
across intervention groups? 

 

Risk of bias judgment 

 

 

 

 

Bias in selection of result reported 
Outcome 1  Description Rationale for RoB judgment 

 6.1.1. Is it unlikely that the reported effect estimate is available 
primarily because it was a notable finding among numerous 
exploratory analyses? 

 

 6.1.2. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
multiple outcome measurements within the outcome domain? 

 

 6.1.3. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
multiple analyses of the outcome measurements? 

 

 6.1.4. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
different subgroups? 

 

Risk of bias judgment 

 

 

 

 

Outcome 2  Description Rationale for RoB judgment 

 6.2.1. Is it unlikely that the reported effect estimate is available 
primarily because it was a notable finding among numerous 
exploratory analyses? 
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 6.2.2. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
multiple outcome measurements within the outcome domain? 

 

 6.2.3. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
multiple analyses of the outcome measurements? 

 

 6.2.4. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
different subgroups? 

 

Risk of bias judgment 

 

 

 

 

Outcome 3  Description Rationale for RoB judgment 

 6.1. Is it unlikely that the reported effect estimate is available 
primarily because it was a notable finding among numerous 
exploratory analyses? 

 

 6.2. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
multiple outcome measurements within the outcome domain? 

 

 6.3. Is the reported effect estimate unlikely to be prone to 
selective reporting (on the basis of the results) from among 
multiple analyses of the outcome measurements? 

 

 6.4. Is the reported effect estimate unlikely to be prone to selective 
reporting (on the basis of the results) from among different 
subgroups? 

 

Risk of bias judgment 
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Overall risk of bias 
judgment 

 

 Description Rationale for RoB judgment 

 

 

 

 

  

SECTION 2 
3. Bias due to baseline confounding 

Screening question 

Is confounding potentially controllable in the context of this study? 
 

(If ‘No’, go straight to judgment of ‘Critical risk of bias’) 

 

Preliminary considerations 

a. Within each confounding domain listed in the review protocol, list the relevant variables, if any, measured in this study. 

 

 

 

b. List additional confounding domains, if any, specific to the setting of this particular study. Within each domain, list the relevant variables, if any, 
measured in this study 
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c. List additional domains and corresponding measured variables, if any, that the study authors identified as potential confounders that are not included 
in the above domains 

 

 

 

Relationship between confounding domains and potential confounders. 

In the table below, “critically important” confounding domains are those for which, in the context of this study, adjustment is expected to lead to a clinically 
important change in the estimated effect of the intervention. “Validity” refers to whether the confounding variable or variables fully measure the domain, while 
“reliability” refers to the precision of the measurement (more measurement error means less reliability). 

 

Confounding 
Domain 

Is the domain 
critically 
important 

Measure
d 
Variable
s 

Did the authors demonstrate 
that controlling for this 
variable was unnecessary?* 

Is the domain measured validly 
and reliably by this variable (or 
these variables)? 

OPTIONAL: Is adjusting for this 
variable (alone) expected to 
move the effect estimate up or 
down? ** 

      

      

 

Signaling Question Rationale/Remark  

1.1. Did the authors 
conduct an appropriate 
analysis that controlled 
for all the critically 

Appropriate analyses to adjust for measured confounders include stratification, 
regression, matching, standardization, and inverse probability weighting. They may 
adjust for individual variables or for the estimated propensity score. Inverse probability 
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important confounding 
domains? 

weighting is based on a function of the propensity score. Each method depends 
assuming that there is no unmeasured or residual confounding. 

1.2. If yes to 1.1, Were all 
of the confounding 
domains measured 
validly and reliably by 
the variables adjusted 
for in this study? 

Appropriate control of confounding requires that the variables used are valid and 
reliable measures of the confounding domains. For some topics, a list of valid and 
reliable measures of confounding domains will be specified in the review protocol but 
for others such a list may not be available. Study authors may cite references to 
support the use of a particular measure. If authors control for confounding variables 
with no indication of their validity or reliability pay attention to the subjectivity of the 
measure. Subjective measures (e.g. based on self-report) may have lower validity and 
reliability than objective measures such as lab findings. 

 

1.3. Did the authors 
avoid adjusting for post-
intervention variables? 

Adjusting for post-intervention variables is not appropriate. Adjusting for mediating 
variables (those on the causal pathway from intervention to outcome) restricts 
attention to the effect of intervention that does not go via the mediator (the “direct 
effect”) and may introduce confounding, even for RCTs. Adjusting for common 
effects of intervention and outcome causes bias. 

 

 

Risk of Bias Judgment   

Low risk of bias (the study is comparable to a well-
performed randomized trial with regard to this domain) 

No confounding expected.  

Moderate risk of bias (the study is sound for a non-
randomized study with regard to this domain but cannot 
be considered comparable to a well-performed 
randomized trial): 

Confounding expected, all known critically important 
domains appropriately measured and adjusted for. 

And 

Reliability and validity of measurement of a critically 
important domain were sufficient that we do not expect 
serious residual confounding. 

 

Serious risk of bias (the study has some important 
problems); 

At least one known critically important domain not 
appropriately measured, or not adjusted for. 

 



168 

Or 

Reliability or validity of measurement of a critically 
important domain was low enough that we expect 
serious residual confounding. 

Critical risk of bias (the study is too problematic to 
provide any useful evidence); 

Confounding inherently not controllable, or use of 
negative controls strongly suggests unmeasured 
confounding. 

 

No information on which to base a judgment about risk 
of bias for this domain. 

Confounding expected, but no information on how or 
whether it is addressed in the reported result. 

 

 
4. Bias in selection of participants into the study 

Signaling Question Rationale/Remark Key Variations 

2.1. Do start of follow-up and 
start of intervention coincide? 

If subjects are not followed from the start of the intervention then a period 
of follow up has been excluded, and individuals who experienced the 
outcome soon after intervention will be missing from analyses. This may 
occur when prevalent, rather than new (incident), users of the intervention 
are included in analyses. 

 

2.2. If no to 2.1, Were 
adjustments techniques used 
that are likely to correct for the 
presence of selection biases? 

It is in principle possible to correct for selection biases, for example by 
using inverse probability weights to create a pseudo-population in which 
the selection bias has been removed, or by 168ertifica the distributions of 
the missing follow up times and outcome events and including them using 
missing data methodology. However such methods are rarely used and 
the answer to this question will usually be “No”. 

 

 The answer ‘yes’ corresponds to lack of selection bias, for example when 
controls were sampled from a defined population through random digit 
dialing, or from the patient register of the family doctor from which the 
case was recruited, or through a “nearest 168ertifica” procedure. 

For case-control studies: 

2.3 Were the controls sampled 
from the population that gave rise 
to the cases? 
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Examples of (usually) “no” would be when controls are sampled from a 
hospital ward. 

 

Risk of Bias Judgment   

Low risk of bias (the study is 
comparable to a well-performed 
randomized trial with regard to this 
domain) 

Start of follow up and start of intervention coincide  

Moderate risk of bias (the study is 
sound for a non-randomized study 
with regard to this domain but cannot 
be considered comparable to a well-
performed randomized trial): 

Start of follow up and start of intervention do not coincide, but the authors used 
appropriate methods to adjust for the selection bias. 

 

Serious risk of bias (the study has 
some important problems); 

Start of follow up and start of intervention do not coincide. A potentially important 
number of outcomes or potentially important amount of follow-up are likely to be 
missing from analyses 

 

Critical risk of bias (the study is too 
problematic to provide any useful 
evidence); 

A substantial number of outcomes or substantial amount of follow-up is likely to be 
missing from analyses. 

 

No information on which to base a 
judgment about risk of bias for this 
domain. 

There is no statement that the intervention group was restricted to incident users of 
the intervention, but no evidence that prevalent users were included 
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5. Bias due to departures from intended interventions 
Are the (pre-specified) co-interventions likely to be administered in the context of this study? 
 

 
Screening questions 
Were the intended interventions sufficiently clearly defined and implemented such that a reasonable comparison of them can be made? 

(If ‘No’, go straight to judgment of ‘Critical risk of bias’’) 

Rationale/remark: 

 

Signaling Question Rationale/Remark  

3.1. Were the critical co-
interventions balanced across 
intervention groups? 

Make a list of possible co-interventions that could differ between intervention 
groups and could have an impact on study outcomes. Are they likely to be 
administered in the context of this study? 

 

From this list of possible co-interventions select the critical one or more that is/are 
most likely to affect the impact of the intended intervention within each group. The 
selection may be based on the available literature or other plausible rationales. 

 

Consider if the co-interventions are balanced or unbalanced between intervention 
groups. In either case, a judgment must be made if the co-intervention has the 
potential to significantly impact the intended treatment effect. 

 

3.2. Were numbers of treatment 
switches low enough that they do 
not threaten the validity of the 
estimated effect of intervention? 

Intervention switches (crossovers or contamination) introduce bias if the 
comparison of interest is analogous to the per-protocol effect in the target 
randomized trial. 
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However they may not introduce bias if the comparison of interest is of initiation of 
treatment. 

When considering the interventions being compared, assess the following: 

a) Is there a potential for people receiving one intervention to switch to the 
other? 

b) Are multiple switches possible or likely? 
c) Was the extent of switching sufficient to impact the study outcomes? 
d) Does the study design minimize the impact of switches? 

3.3. Was implementation failure 
minor and unlikely to threaten the 
validity of the outcome estimate? 

Consider implementation fidelity in the context of complexity of the intervention 

a) adherence of intervention administrators 
b) adherence of study participants 
c) context of study 

 

3.4. If no to 3,1, 3.2 or 3.3: 

Were adjustments techniques 
used that are likely to correct for 
switches, unbalanced co-
intervention and implementation 
failure? 

Such adjustment techniques will rarely be reported, and may need to address the 
potential for time-varying confounding. Specialist advice may be needed. 

 

 

Risk of Bias Judgment   

Low risk of bias (the study is 
comparable to a well-performed 
randomized trial with regard to this 
domain) 

No bias due to departure from the intended intervention is expected, for example if 
both the intervention and comparator are implemented over a short time period, 
and subsequent interventions are part of routine medical care, or if the specified 
comparison relates to initiation of intervention regardless of whether it is continued. 

 

Moderate risk of bias (the study is 
sound for a non-randomized study 
with regard to this domain but cannot 

Bias due to departure from the intended intervention is expected, and switches, co-
interventions, and some problems with intervention fidelity are appropriately 
measured and adjusted for in the analyses. Alternatively, most (but not all) 
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be considered comparable to a well-
performed randomized trial): 

departures from intended intervention reflect the natural course of events after 
initiation of intervention. 

Serious risk of bias (the study has 
some important problems); 

Switches in treatment, co-interventions, or problems with implementation fidelity 
are apparent and are not adjusted for in the analyses. 

 

Critical risk of bias (the study is too 
problematic to provide any useful 
evidence); 

Substantial departures from the intended intervention are present and are not 
adjusted for in the analysis. 

 

No information on which to base a 
judgment about risk of bias for this 
domain. 

Bias due to departure from the intended intervention is expected, but there is no or 
limited information on how or whether it is addressed in the reported results. 

 

 
6. Bias due to missing data 

Screening question 

Are the intervention groups free of critical differences in participants with missing data? 

(If ‘No’, go straight to judgment of ‘Critical risk of bias’’) 

Rationale/remark: The question intends to address a combination of the numbers, the differential between intervention groups and the reasons for 

missingness. For example, if the number of participants with missing data is similar by group, but the reasons for them having missing data are likely to 
be very different (e.g. lack of efficacy vs. side effects) then the study might be considered to be at critical risk of bias. 

 

Signaling Question Rationale/Remark Key Variations 

4.1 Are outcome data reasonably 
complete? 

This aims to elicit whether the proportion of missing observations is likely to result in 
missing information that could substantially impact on our ability to answer the 
question being addressed. Guidance will be needed on what is meant by 
‘reasonably complete’. One aspect of this is that review authors would ideally try 

For case-control study, 
alter wording: 

Is exposure data 
reasonably complete?” 



173 

and locate an analysis plan for the study. If there is no mention of missing data, the 
risk of bias judgment is likely to be ‘Unclear’. 

4.2 Was intervention status 
reasonably complete for those in 
whom it was sought? 

Missing ‘exposure’ status (i.e. which intervention the participants received) may be 
a problem. This requires that the intended study sample is clear, which it may not 
be in practice. 

A special issue in case-control studies is that some investigators might simply 
replace individuals if exposure data cannot be collected (and we may or may not 
know about this from the report). 

For case-control study: 

OMIT 

4.3 Are data reasonably complete 
for other variables in the 
analysis? 

This relates particularly to missing covariate values when attempts were made to 
adjust for them in the analysis. 

 

4.4 If no to 4.1, 4.2 or 4.3, 

Are the proportion of participants 
and reasons for missing data 
similar across interventions? 

This aims to elicit whether either (i) differential proportion of missing observations or 
(ii) differences in reasons for missing observations could substantially impact on our 
ability to answer the question being addressed. 

 

When looking at unintended effects, an important consideration is whether the 
review authors are satisfied that follow-up has not systematically excluded nontrivial 
proportions of individuals in whom adverse effects may be prevalent (for example, if 
older people drop out more, and also have more adverse events). 

 

For case-control studies, an important consideration is whether the risk of missing 
exposure data differs systematically between cases and controls. 

 

4.4 If no to 4.1, 4.2 or 4.3, 

Were appropriate statistical 
methods used to account for 
missing data? 

It is important to assess whether assumptions employed in analyses are clear and 
plausible. Both content knowledge and statistical expertise will often be required for 
this. For instance, use of a statistical method such as multiple imputations does not 
guarantee an appropriate answer. Review authors should seek naïve (complete-
case) analyses for comparison, and clear differences between complete-case and 
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multiple imputation-based findings should lead to careful assessment of the validity 
of the adjustment method. 

 

Risk of Bias Judgment   

Low risk of bias (the study is 
comparable to a well-performed 
randomized trial with regard to this 
domain) 

All data were available.  

Moderate risk of bias (the study is 
sound for a non-randomized study 
with regard to this domain but cannot 
be considered comparable to a well-
performed randomized trial): 

Data were reasonably complete. 

Or 

Proportions and reasons of missing participants were similar across intervention 
groups. 

Or 

Missing data were addressed appropriately in the analysis. 

 

Serious risk of bias (the study has 
some important problems); 

Proportions of missing participants differ substantially. 

Or 

Reasons for missingness differ across interventions. 

Or 

Missing data were not addressed appropriately in the analysis. 
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Critical risk of bias (the study is too 
problematic to provide any useful 
evidence); 

There were serious differences between interventions in participants with missing 
data. 

 

No information on which to base a 
judgment about risk of bias for this 
domain. 

No information about missing data or the potential for data to be missing.  

 
7. Bias in measurement of outcomes or interventions 

Signaling Question Rationale/Remark Key Variations 

5.1 Were outcome assessors 
unaware of the intervention 
received by study participants? 

In some studies, blinding of outcome assessors may lead to an 
answer “yes” to this question. In other studies, outcome assessors 
may be unaware of the interventions being received by participants 
despite there being no active blinding by the study investigators. In 
studies where participants report their outcomes themselves, for 
example in a questionnaire, the outcome assessor is the study 
participant. 

For case-control study, alter wording: 

Were assessors of intervention received 
blinded to participants’ status (case or 
control)? 

5.2 Was the outcome measure 
objective? 

An objective outcome measure involves negligible assessor 
judgment, e.g. all-cause mortality or non-repeatable automated 
laboratory assessments 

For case-control study: 

OMIT 

5.3 Were the methods of outcome 
assessment comparable across 
intervention groups? 

Comparable assessment methods (i.e. data collection) would involve 
the same outcome detection methods and thresholds, same time 
point, same definition, same measurements. 

For case-control study, alter wording: 

Were the methods of assessment of 
intervention received comparable for the 
case and control groups? 

Risk of Bias Judgment 

If an answer to either of the first two questions is “yes” then it would be low risk of bias. A: depends on whether or not blinding was likely to be broken? 
We also note that the low risk of bias when there is no blinding, but the outcome is objective then this is subject to how the outcome was collected and 
recorded. 
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Risk of Bias Judgment   

Low risk of bias (the study is 
comparable to a well-performed 
randomized trial with regard to this 
domain) 

Identical assessment methods were used for an objective outcome measure, OR 
assessors (including participants if important outcomes were self-reported) were 
adequately blinded to (or otherwise aware of) the intervention received by study 
participants. 

 

Moderate risk of bias (the study is 
sound for a non-randomized study 
with regard to this domain but cannot 
be considered comparable to a well-
performed randomized trial): 

  

Serious risk of bias (the study has 
some important problems); 

  

Critical risk of bias (the study is too 
problematic to provide any useful 
evidence); 

Assessment methods were not comparable across intervention groups.  

No information on which to base a 
judgment about risk of bias for this 
domain. 

  

 
8. Bias in selected of reported result 

Signaling Question Rationale/Remark Key Variations 

6.1 Is it unlikely that the reported 
effect estimate is available 
primarily because it was a 
notable finding among numerous 
exploratory analyses? 

Exploratory studies may be entirely justifiable at an early stage of knowledge 
about associations between an intervention and outcomes. However, they are 
not comparable to a randomized trial. A randomized trial will almost always be 
confirmatory, in that it will pre-specify one or more PICO research questions 
and a sample size that will allow the trial to detect an important target 
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difference between intervention and control groups in a defined primary 
outcome. In an exploratory NRS there is likely to be a serious risk of selective 
reporting if the researchers are likely to have tested many associations and 
reported only the ones that were statistically significant (or that they selected 
in some other way). 

6.2. Is the reported effect 
estimate unlikely to be prone to 
selective reporting (on the basis 
of the results) from among 
multiple outcome measurements 
within the outcome domain? 

For a specified outcome domain, it is possible to generate multiple effect 
estimates for different measurements. If multiple measurements were made, 
but only one or subsets are reported, there is a risk of selective reporting on 
the basis of results. 

 

6.3 Is the reported effect estimate 
unlikely to be prone to selective 
reporting (on the basis of the 
results) from among multiple 
analyses of the outcome 
measurements? 

Because of the limitations of using data from non-randomized studies for 
analyses of effectiveness (imbalance in prognostic factors, substantial 
missing data, etc), analysts may implement different analytic methods to 
address the limitations. Examples include unadjusted and adjusted models; 
use of final value vs change from baseline vs analysis of covariance; different 
transformations of variables; different sets of covariates used for adjustment; 
different analytic strategies for dealing with missing data. Application of such 
methods generates multiple effect estimates for a specific outcome metric. If 
the analyst does not pre-specify the methods to be applied, and multiple 
estimates are generated but only one or a subset are reported, there is a risk 
of selective reporting on the basis of results. 

For case-control study, alter 
wording: 

Were the methods of 
assessment of intervention 
received comparable for the 
case and control groups? 

6.4 Is the reported effect estimate 
unlikely to be prone to selective 
reporting (on the basis of the 
results) from among different 
subgroups? 

Particularly with large cohorts often available from routine data sources, it is 
possible to generate multiple effect estimates for different subgroups. If 
multiple estimates are generated but only one or subsets are reported, there 
is a risk of selective reporting on the basis of results. 
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Risk of Bias Judgment  
Low risk of bias (the study is comparable 
to a well-performed randomized trial with 
regard to this domain) 

There is clear evidence (usually through examination of a pre-registered protocol or statistical analysis 
plan) that all reported results correspond to all intended outcomes, analyses and sub-cohorts. 

Moderate risk of bias (the study is sound 
for a non-randomized study with regard to 
this domain but cannot be considered 
comparable to a well-performed 
randomized trial): 

EITHER 
9. Outcome measurements are consistent with: a protocol or statistical analysis plan; or a 

registration record for the study; or IRB/REC approval; 
OR 

10. Outcome measurements are clearly defined in the paper and the paper is internally consistent 
regarding methods and results; AND 

The paper is externally consistent regarding measurements and analyses (e.g. there are no other papers 
with different measurements or analyses of the same measurements); AND 
There is no indication of selection of the cohort or subgroups for analysis and reporting on the basis of 
the results. 

Serious risk of bias (the study has some 
important problems); 

Outcome measurements are internally inconsistent between methods and results; or  
The paper is externally inconsistent regarding measurements and analyses (e.g. other papers with 
different measurements or analyses of the same measurements); or 
The cohort or subgroup is selected from a larger study for analysis and reported on the basis of the 
results. 

Critical risk of bias (the study is too 
problematic to provide any useful 
evidence); 

There is evidence or strong suspicion of selective reporting of results, and the unreported results are 
likely to be substantially different from the reported results. This is likely to arise from some explicit 
statement about selective reporting. It is impossible to specify a comprehensive list of what such 
statements might say but these could include a statement: (a) that results for outcomes relevant to the 
systematic review outcome domain were not reported because they were not significant; (b) that various 
cut-off criteria for dichotomizing/classifying a continuous variable were “tried out”. The specific text 
provoking a judgment of critical bias must be recorded in the free text box. 

No information on which to base a 
judgment about risk of bias for this 
domain. 

There is too little information to make a judgment, for example if only an abstract is available for the 
study. 
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Appendix 3: Search records for each database  
Below we present as much detail as possible on our search strategy, including how we 
adapted our generic search strings for application into our specific sources. 

Search strings adapted for each database 

Smallholder farming: 

(Poor NEAR/3 farm*) OR 

(Poor NEAR/3 agricultur*) OR 

(socioeconomic NEAR/3 farm*) OR 

(socioeconomic NEAR/3 agricultur*) OR 

(“Low income” NEAR/3 farm*) OR 

(“Low income” NEAR/3 agricultur*) OR 

(Subsistence NEAR/3 farm*) OR 

(Subsistence NEAR/3 agricultur*) OR 

(“low fertilizer” NEAR/3 farm*) OR (“low fertiliser” NEAR/3 farm*) OR 

(“low fertilizer” NEAR/3 farm*) OR (“low fertiliser” NEAR/3 farm*) OR 

(“Small scale” NEAR/3 (179ertificate*OR farm*) OR (“Small-scale” NEAR/3 agricultur* 
OR farm*) OR (Smallscale NEAR/3 agricultur* OR farm*) OR 

(Impoverished NEAR/3 farm*) OR (Disadvantaged NEAR/3 farm*) OR (“food insecure” 
NEAR/3 farm*) OR TS=(“small plot” NEAR/3 farm*) OR 

(Impoverished NEAR/3 agricultur*) OR (Disadvantaged NEAR/3 agricultur*) OR (“food 
179ertific*” NEAR/3 agricultur*) OR TS=(“small plot” NEAR/3 agricultur*) OR 

(“low input” NEAR/3 farm*) OR (“low labor” NEAR/3 farm*) OR (“low labour” NEAR/3 
farm*) OR 

(“low input” NEAR/3 agricultur*) OR (“low labor” NEAR/3 agricultur*) OR (“low labour” 
NEAR/3 agricultur*) OR 

(Small-hold* NEAR/3 farm*) OR (smallhold* NEAR/3 farm*) OR(“smallhold*” NEAR/3 
farm*) OR 

(Small-hold* OR smallhold* OR”smallhold*”) OR 

(Peasant* near/3 farm*) OR 

(Peasant* near/3 agricultur*) OR 

 (“Small-holder 179ertificate*” OR “Smallholder 179ertificate*” OR “Small holder 
179ertificate*”) OR 

(“Smallscaleagricultur*” OR “Small scale 179ertificate*” OR “small-scale 179ertificate*”) 
OR 
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(“Subsistence agriculture”) OR (subsistence NEAR/3 agricultur*) OR (subsistence 
NEAR/3 farm*) OR 

(“Low input agriculture”)OR (“Low-input agriculture”) OR 

(agro-pastoral* OR agro pastoral* OR pastoral*Oragropastoral*) 

Impact evaluation:  

(impact OR outcome OR evaluation OR trial*OR comparison study OR non-comparison 
study OR social performance NEAR/3assess* OR Imp-Act OR randomi*ed controlled 
trial OR controlled clinical trial OR placebo OR clinical trials OR random* OR controlled 
OR control group OR comparison group OR control group* OR comparison groups OR 
Intervention OR RCT OR experiment* OR program* evaluation OR “controls 
(experimental)” OR pilot scheme(s) OR Pilot study/iesOR pilot program* OR 
effectiveness NEAR/3intervention* OR performance assessment OR time series OR 
before NEAR/2 after study OR comparative analysis OR Quasi-experiment* OR post-
test* OR posttest*OR posttest*OR pre-test OrpretestOR pre test OR “participat* rural 
apprais*” OR performance apprais* OR project apprais*16  OR (random* NEAR/3 
allocat*) 

Training 

(“practical education” OR “extension education” OR “education program*” OR 
“community education” OR “agricultural education” OR “inservice training” OR 
“vocational training” OR “innovation adoption” OR “participatory extension” OR 
“agricultural advisory” OR “agricultural extension” OR “rural extension” OR course* OR 
class* OR lesson* OR teach* OR taught OR train* OR skill* OR adult w/5 educat* OR 
“adult learning” OR community w/5 educat* OR “Community learning” OR farmskills OR 
educating OR capacity building OR participatory learning OR “education* material*” OR 
“extension program*” OR “education* program*” OR “agricultural knowledge” OR 
“extension education” OR “technical knowledge” OR “technology transfer” OR “field 
school*” OR “farmer field school*”) 

Innovation and new technology 

(innovation OR adoption OR “technological innovation*” OR “ innovation technique*” 
“technical innovation*” OR “farming innovation” OR “agricultural technolog*” OR 
“agricultural 180ertificate180y*” OR “biotechnological innovation*” OR “new technolog*” 
OR “environmental technolog*” “agricultural innovation*” OR “agronomic innovation*” 
OR “social innovation*” OR “economic innovation*” OR “organizational innovation*” OR 
“management innovation*” OR “mechanical innovation*” OR “biological innovation*” OR 
“chemical innovation*” OR “process innovation*” OR “product innovation*” OR “local 
innovation*” OR “traditional innovation*” OR “Breeding technolog*” OR “innovative crop 
technolog*” OR “crop production technolog*” OR “plant and livestock breed*” OR “weed 
management” OR “storage technolog*” OR “post harvest management” OR “agro 
forestry” OR “cropping patterns” OR “soil conservation” OR “water harvest*” OR “soil 
and crop improvement” OR “conservation agriculture” OR “conservation farm*” OR 

                                                        
 
16 Adapted from Stewart et al. (2012) 
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“pest management” OR “disease management” OR “farm machinery” OR “organic 
farming innovation” OR “crop management” OR “pest control technologies” OR “crop 
improvement” OR “crop production” OR “crop diversification” OR “crop protection” OR 
“water management” OR “livestock and fisheries management” OR “post harvest 
technolog* and value addition” OR irrigation OR fertiliser OR manure OR “water 
management” OR “water conservation” OR “water harvesting” OR “maize storage” OR 
“seed storage” OR “contract farming” OR “organic farming” OR “organic certification” 
OR “land certification” OR “household gardens” OR “urban agriculture” OR “soil fertility” 
OR “soil conservation” OR “tillage practices” OR “cropping patterns” OR “pest control” 
OR “weed control” OR “disease control” OR “export horticulture” OR  biofortification OR 
“genetically modified crops” OR “seed varieties” OR “improved seeds” OR “improved 
agriculture” OR “improved technology”) 

Africana Periodical Database search strategy 

All searches had the date limit applied of 1990 onwards. The database is coded on subject 
and some records, but not most, have an abstract. Therefore, the search consisted of 
searching the subject terms and supplementing these with title searches where applicable. 
Some searching of abstracts was applied in test searches, but these did not seem fruitful. 

#1: Subject: Small farms 

#2: Subject: Agricultural Projects 

#3: Subject: Agriculture AND title: evaluation  

#4: Subject: Agriculture AND title: performance 

#5: Subject: Agriculture AND title: intervention 

#6: Subject: Agriculture AND title: small-scale 

Africawide  

We searched this database through EbscoHost and could since apply our master search 
string. 

(#1 OR #3 OR #4) AND #2  

#1 Smallholder farming: 

(Poor NEAR/3 farm*) OR (Poor NEAR/3 agricultur*) OR (socioeconomic NEAR/3 farm*) 
OR (socioeconomic NEAR/3 agricultur*) OR (“Low income” NEAR/3 farm*) OR (“Low 
income” NEAR/3 agricultur*) OR (Subsistence NEAR/3 farm*) OR (Subsistence NEAR/3 
agricultur*) OR (“low fertilizer” NEAR/3 farm*) OR (“low fertiliser” NEAR/3 farm*) OR (“low 
fertilizer” NEAR/3 farm*) OR (“low fertiliser” NEAR/3 farm*) OR (“Small scale” NEAR/3 
(ertificate*OR farm*) OR (“Small-scale” NEAR/3 agricultur* OR farm*) OR (Smallscale 
NEAR/3 agricultur* OR farm*) OR (Impoverished NEAR/3 farm*) OR (Disadvantaged 
NEAR/3 farm*) OR (“food insecure” NEAR/3 farm*) OR TS=(“small plot” NEAR/3 farm*) OR 
(Impoverished NEAR/3 agricultur*) OR (Disadvantaged NEAR/3 agricultur*) OR (“food 
ertific*” NEAR/3 agricultur*) OR TS=(“small plot” NEAR/3 agricultur*) OR (“low input” 
NEAR/3 farm*) OR (“low labor” NEAR/3 farm*) OR (“low labour” NEAR/3 farm*) OR (“low 
input” NEAR/3 agricultur*) OR (“low labor” NEAR/3 agricultur*) OR (“low labour” NEAR/3 
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agricultur*) OR (Small-hold* NEAR/3 farm*) OR (smallhold* NEAR/3 farm*) OR(“smallhold*” 
NEAR/3 farm*) OR (Small-hold* OR smallhold* OR”smallhold*”) OR (Peasant* near/3 farm*) 
OR (Peasant* near/3 agricultur*) OR (“Small-holder ertificate*” OR “Smallholder ertificate*” 
OR “Small holder ertificate*”) OR (“Smallscaleagricultur*” OR “Small scale ertificate*” OR 
“small-scale ertificate*”) OR (“Subsistence agriculture”) OR (subsistence NEAR/3 agricultur*) 
OR (subsistence NEAR/3 farm*) OR (“Low input agriculture”)OR (“Low-input agriculture”) 
OR (agro-pastoral* OR agro pastoral* OR pastoral*OR agropastoral*) 

#2 Impact evaluation: 

(impact OR outcome OR evaluation OR trial*OR comparison study OR non-comparison 
study OR social performance NEAR/3assess* OR Imp-Act OR randomi*ed controlled trial 
OR controlled clinical trial OR placebo OR clinical trials OR random* OR controlled OR 
control group OR comparison group OR control group* OR comparison groups OR 
Intervention OR RCT OR experiment* OR program* evaluation OR “controls (experimental)” 
OR pilot scheme(s) OR Pilot study/iesOR pilot program* OR effectiveness 
NEAR/3intervention* OR performance assessment OR time series OR before NEAR/2 after 
study OR comparative analysis OR Quasi-experiment* OR post-test* OR posttest*OR 
posttest*OR pre-test OrpretestOR pre test OR “participat* rural apprais*” OR performance 
apprais* OR project apprais*[1]  OR (random* NEAR/3 allocat*) 

#3 Training 

(“practical education” OR “extension education” OR “education program*” OR “community 
education” OR “agricultural education” OR “inservice training” OR “vocational training” OR 
“innovation adoption” OR “participatory extension” OR “agricultural advisory” OR “agricultural 
extension” OR “rural extension” OR course* OR class* OR lesson* OR teach* OR taught OR 
train* OR skill* OR adult w/5 educat* OR “adult learning” OR community w/5 educat* OR 
“Community learning” OR farmskills OR educating OR capacity building OR participatory 
learning OR “education* material*” OR “extension program*” OR “education* program*” OR 
“agricultural knowledge” OR “extension education” OR “technical knowledge” OR 
“technology transfer” OR “field school*” OR “farmer field school*”) 

#4 Innovation and new technology 

(innovation OR adoption OR “technological innovation*” OR “ innovation technique*” 
“technical innovation*” OR “farming innovation” OR “agricultural technolog*” OR “agricultural 
ertificatey*” OR “biotechnological innovation*” OR “new technolog*” OR “environmental 
technolog*” “agricultural innovation*” OR “agronomic innovation*” OR “social innovation*” 
OR “economic innovation*” OR “organizational innovation*” OR “management innovation*” 
OR “mechanical innovation*” OR “biological innovation*” OR “chemical innovation*” OR 
“process innovation*” OR “product innovation*” OR “local innovation*” OR “traditional 
innovation*” OR “Breeding technolog*” OR “innovative crop technolog*” OR “crop production 
technolog*” OR “plant and livestock breed*” OR “weed management” OR “storage 
technolog*” OR “post harvest management” OR “agro forestry” OR “cropping patterns” OR 
“soil conservation” OR “water harvest*” OR “soil and crop improvement” OR “conservation 
agriculture” OR “conservation farm*” OR “pest management” OR “disease management” OR 
“farm machinery” OR “organic farming innovation” OR “crop management” OR “pest control 
technologies” OR “crop improvement” OR “crop production” OR “crop diversification” OR 
“crop protection” OR “water management” OR “livestock and fisheries management” OR 
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“post harvest technolog* and value addition” OR irrigation OR fertiliser OR manure OR 
“water management” OR “water conservation” OR “water harvesting” OR “maize storage” 
OR “seed storage” OR “contract farming” OR “organic farming” OR “organic certification” OR 
“land certification” OR “household gardens” OR “urban agriculture” OR “soil fertility” OR “soil 
conservation” OR “tillage practices” OR “cropping patterns” OR “pest control” OR “weed 
control” OR “disease control” OR “export horticulture” OR  biofortification OR “genetically 
modified crops” OR “seed varieties” OR “improved seeds” OR “improved agriculture” OR 
“improved technology”) 

African Women Bibliographic Database search strategy 

The database is coded on subject and some records, but not most, have an abstract.  
Therefore, the search consisted of searching the subject terms and supplementing these 
with title searches where applicable. Some searching of abstracts was applied in test 
searches, and was included where they seemed fruitful.  

#1 Subject: Small farms 

#2 Subject: Agricultural Projects 

#3 Subject: Small enterprises 

#4 Abstract: smallholders 

#5 Abstract: small-scale 

#6 Title: smallholders 

#7 Title: trial AND subject: Agriculture 

#8 Title: impact AND subject: Agriculture 

#9 Title: evaluation AND subject: Agriculture 

#10 Title: intervention AND subject: Agriculture 

#11 Title: performance AND subject: Agriculture 

#12 Title: Impact AND subject: Agriculture 

British Library of Development Studies 

The database did not allow for application of boolean operators. We since searched for 
terms related to agriculture only.  

#1 Small-scale farm*  

#2 Small scale farm* 

#3 Smallscale farm* 

#4 Family farm* 

#5 Subsistence Farm*  

#6 Low Income farm* 
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#7 Low-Income farm* 

#8 Socioeconomic farm* 

#9 Socio-economic farm*  

#10 Impoverished farm*  

#11 Poor farm* 

#12 Disadvantaged farm*  

#13 Low input farm*  

#14 Poor farm*  

#15 Peasant farm* 

#16 Small-holder agricultur* ( 

#17 Smallholder farm*  

#18 Small-holder farm*  

#19 Small holder farm*   

#20 Smallholder agricultur*  

IDEAS 

The applied search string includes filters for date of publication and region. Limited 
numbers of boolean and search terms could be applied. 

#1 (“Small scale farm*” | ”small-scale farm*” | ”smallscale farm*” | ”small hold* farm*” | 
”small-hold* farm*” | ”smallhold* farm*” | ”poor farm*” | “socioeconomic farm*” | ”low income 
farm*” | “subsistence farm*” | ”low fertilizer farm*” | “low fertiliser farm*” | “impoverished 
farm*” | “disadvantaged farm*” | ”food insecur* farm*” | “small plot farm*” |”low input farm*” 
|”low labor farm*” | “low labour farm*” | “peasant farm*”)  ~(USA )  ~(Europe) ~(Asia)  
~(America) ~("Latin America" ) ~(China) ~(India) ~(Brasil) ~(Vietnam)   

Web of Science search strategy 

We searched the following databases together: 

Social Science Citation Index, Science Citation Index; Social Science Citation Index; 
Science Citation Index Expanded; Conference Proceedings Citation Index- Social Science & 
Humanities; Conference Proceedings Citation Index- Science.  

This database allowed for the application of our master search string: 

 #1 AND #2 AND (#3 OR #4) NOT #5  

#1 TS=((Poor NEAR/3 farm*) OR (Poor NEAR/3 agricultur*) OR (socioeconomic NEAR/3 
farm*) OR (socioeconomic NEAR/3 agricultur*) OR (“Low income” NEAR/3 farm*) OR (“Low 
income” NEAR/3 agricultur*) OR (Subsistence NEAR/3 farm*) OR (Subsistence NEAR/3 
agricultur*) OR (“low fertilizer” NEAR/3 farm*) OR (“low fertiliser” NEAR/3 farm*) OR (“low 
fertilizer” NEAR/3 farm*) OR (“low fertiliser” NEAR/3 farm*) OR (“Small scale” NEAR/3 
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(185ertificate* OR farm*)) OR (“Small-scale” NEAR/3 (185ertificate* OR farm*)) OR 
(Smallscale NEAR/3 (185ertificate* OR farm*)) OR (Impoverished NEAR/3 farm*) OR 
(Disadvantaged NEAR/3 farm*) OR (“food insecure” NEAR/3 farm*) OR (“small plot” 
NEAR/3 farm*) OR (Impoverished NEAR/3 agricultur*) OR (Disadvantaged NEAR/3 
agricultur*) OR (“food 185ertific*” NEAR/3 agricultur*) OR (“small plot” NEAR/3 agricultur*) 
OR (“low input” NEAR/3 farm*) OR (“low labor” NEAR/3 farm*) OR (“low labour” NEAR/3 
farm*) OR (“low input” NEAR/3 agricultur*) OR (“low labor” NEAR/3 agricultur*) OR (“low 
labour” NEAR/3 agricultur*) OR (“Small-hold*” OR smallhold* OR “small hold*”) OR 
(Peasant* near/3 farm*) OR (Peasant* near/3 agricultur*) OR (“Small-holder 185ertificate*” 
OR “Smallholder 185ertificate*” OR “Small holder 185ertificate*”) OR (“Smallscale 
185ertificate*” OR “Small scale 185ertificate*” OR “small-scale 185ertificate*”) OR 
(“Subsistence agriculture”) OR (subsistence NEAR/3 agricultur*) OR (subsistence NEAR/3 
farm*) OR (“Low input agriculture”) OR (“Low-input agriculture”) OR (“agro-pastoral*” OR 
“agro pastoral*” OR agropastoral* OR pastoral*)) OR ((“integrated control” OR “integrated 
production” OR “integrated management” OR “integrated pest” OR “integrated nutrient” OR 
“crop management”) OR (“practical education” OR “extension education” OR “education 
program*” OR “community education” OR “agricultural education” OR “inservice training” OR 
“vocational training” OR “innovation adoption” OR “participatory extension” OR “agricultural 
advisory” OR “agricultural extension” OR “rural extension” OR course* OR class* OR 
lesson* OR teach* OR taught OR train* OR skill* OR (Adult NEAR/5 educat*) OR “Adult 
learning” OR (community NEAR/5 educat*) OR “Community learning”) )  

#2 TS=(impact OR outcome OR evaluation* OR trial* OR “comparison study” OR “non-
comparison study” OR (“social performance” NEAR/3 assess*) OR “Imp-Act” OR placebo 
OR random* OR controlled OR “control group” OR “comparison group” OR “control group*” 
OR “comparison groups” OR Intervention* OR RCT OR RCTs OR experiment* OR 
(program* NEAR/1 evaluation) OR “controls (experimental)” OR “pilot scheme*” OR “pilot 
study” OR “pilot studies” OR “pilot program*” OR (effectiveness NEAR/3 intervention*) OR 
“performance assessment*” OR “time series” OR (before NEAR/2 “after study”) OR 
“comparative analysis” OR “Quasi-experiment*” OR “post-test*” OR posttest* OR “post test*” 
OR “pre-test” OR pretest OR “pre test” OR (participat* NEAR/1 “rural apprais*”) OR 
“performance apprais*” OR “project apprais*”)  

#3 TS=(Africa* OR sahara* OR sub-sahara* OR Maghreb* OR sahel* OR rift valley OR 
Swahili* OR Fula* OR Mandinka* OR Balanta* OR Papel* OR Manjaco* OR Mancanha* OR 
Bantu* or centrafricaine or Baya* or Banda* or Ovimbundu* OR ambundu* OR Hutu* OR 
Tutsi* OR Kikuyu* OR Luhya* OR Dahomey OR 185ertific* OR Somali* OR Benadiris* OR 
Burkina* OR Mosotho* OR Basotho* OR Nubia* OR Swazi* OR Ngwane OR Swatini OR 
Nyasaland OR Kongo* OR Malian* OR Tchad OR Chadian* OR M?uritani* OR togo OR 
Togolese OR ivo?rian OR Mo?ambi* OR Erythree OR caboverde* OR KabuVerd* OR 
Kabuverdianu OR Madagas* OR Malagas* OR Algeria* OR Angola* OR Benin OR 
Botswana OR “Burkina Faso” OR Burundi OR Camero* OR “Canary Island” OR “Canary 
Islands” OR Cape Verde* OR Chad OR Comor* OR Congo* OR “Democratic Republic of 
Congo” OR DRC OR Djibouti* OR “Equatorial Guinea” OR Eritrea* OR Ethiopia* OR 
Egypt*OR Gabon* OR Gambia* OR Ghana* OR Guinea OR “Guinea Bissau” OR Bissau* 
OR “Ivory Coast” OR “Cote d’Ivoire” OR Kenya* OR Lesotho OR Liberia* OR Libya* OR 
Madagasca* OR Malawi* OR Mali OR Mauritania* OR Mauriti* OR Mayot* OR Morocc* OR 
Mozambiq* OR Mocambiq* OR Namibi* OR Niger* OR Nigeria* OR Principe* OR Reunion* 
OR Rwanda* OR “Sao Tome” OR Senegal* OR Seychelles OR “Sierra Leone” OR Somali* 



186 

OR “St Helena” OR “saint Helena” OR Sudan* OR Swazi* OR Tanzania* OR Togo OR 
Uganda*OR “Western Sahara” OR Zaire OR Zambia* OR Zimbabwe)  

#4 TS=((developing or “under developed” or underdeveloped or “middle income” or 
underserved or “under served” or deprived or poor*) NEAR/1 (countr* or nation OR nations 
or population or populations or world)) OR ((developing or “under developed” or 
underdeveloped or “middle income”) NEAR/1 (economy or economies)) OR (lmic or lmics or 
“third world” or “lami countr*” OR “transitional countr*”) OR ((“less developed” NEAR/1 
(countr* or nation OR nations or population or populations or world or economy or 
economies)) OR (“lesser developed” NEAR/1 (countr* or nation OR nations or population or 
populations or world or economy or economies))) OR (“low* income” NEAR/1 (countr* or 
nation OR nations or population or populations or world or economy or economies))  

#5 (NOT) TS=microfinance OR micro-finance OR micro finance OR micro-lease OR micro-
insurance OR micro insurance OR micro-savings OR micro savings OR micro lease OR 
microlease OR microinsurance OR microsavings OR microfranchise OR microfranchis* OR 
micro- franchise OR micro-franchis* OR micro-enterprise OR microenterprise OR 
microleasing OR micro-leasing OR micro-banking OR micro-banks OR micro-business* OR 
microinsurance OR micro-insurance OR (banking NEAR/10 development) OR (banks 
NEAR/10 development) OR (bank NEAR/10 development) OR (savings NEAR/10 
development) OR (lease NEAR/10 development) OR (finance NEAR/10 development) OR 
(banking NEAR/10 poverty) OR (banks NEAR/10 poverty) OR (bank NEAR/10 poverty) OR 
(savings NEAR/10 poverty) OR (lease NEAR/10 poverty) OR (banking NEAR/10 “the poor”) 
OR (banks NEAR/10 “the poor”) OR (bank NEAR/10 “the poor”) OR (savings NEAR/10 “the 
poor”) OR (lease NEAR/10 “the poor”) OR (finance NEAR/10 “the poor”) OR (finance 
NEAR/10 poverty) OR ((finance OR insurance OR savings) AND poverty)) OR ((insurance 
AND (crop OR weather OR rain* OR index* OR climat* OR precipitation)) OR (risk AND 
crop) OR (risk AND weather) OR (risk AND rain*) OR (risk AND index*) OR (risk AND 
climat*) OR (risk AND precipitation))  

CAB Abstracts search strategy 

Notes 

Searches were limited to those published on or after 1st January 1990.The mode ‘Apply 
related words’ were used for all searches. 

Terms searched 

#1: AB (186ertificate* OR farm*) NOT AB America NOT AB China NOT AB India NOT AB 
Brazil NOT AB Bangladesh NOT AB Pakistan 

#2: AB (poor OR socioeconomic OR low income OR subsistence) NOT AB America NOT AB 
China NOT AB India NOT AB Brazil NOT AB Bangladesh NOT AB Pakistan 

#3: AB (low fertiliser OR low fertiliser OR small scale OR smallscale OR small-scale) NOT 
AB America NOT AB China NOT AB India NOT AB Brazil NOT AB Bangladesh NOT AB 
Pakistan 

#4: AB (impoverished OR disadvantaged OR food insecure OR small plot OR low input OR 
low labor OR low labour) NOT AB America NOT AB China NOT AB India NOT AB Brazil 
NOT AB Bangladesh NOT AB Pakistan 
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#5: AB (small hold* OR smallhold* OR small-hold* OR small scale OR smallscale OR small-
scale OR subsistence OR low-input) NOT AB America NOT AB China NOT AB India NOT 
AB Brazil NOT AB Bangladesh NOT AB Pakistan 

#6: AB (agropastoral OR agro-postoral OR agro pastoral OR pastoral) NOT AB America 
NOT AB China NOT AB India NOT AB Brazil NOT AB Bangladesh NOT AB Pakistan 

#7: #2 OR #3 OR #4 OR #5 OR #6 

#8: #1 AND #7 

#9: AB (comparison study OR non-comparison study OR social perfoemce OR impact OR 
outcome OR evaluation OR trial* OR Imp-act OR randomised control trial OR clinical trial* 
OR random* OR controlled OR controlled group* OR control group OR comparison group 
OR intervention OR rct) NOT AB America NOT AB China NOT AB India NOT AB Brazil NOT 
AB Bangladesh NOT AB Pakistan 

#10: AB (assess OR program* evaluation OR pilot scheme* OR pilot stud* OR pilot 
program* OR performance assess* OR time series OR comparative analys* OR quasi-
experiment OR posttest OR post test OR pre test OR pretest OR participant* rural apprais* 
OR performance apprais* OR project apprais*) NOT AB America NOT AB China NOT AB 
India NOT AB Brazil NOT AB Bangladesh NOT AB Pakistan 

#11: AB (effectiveness AND intervent*) NOT AB America NOT AB China NOT AB India NOT 
AB Brazil NOT AB Bangladesh NOT AB Pakistan 

#12: AB (before AND after) NOT AB America NOT AB China NOT AB India NOT AB Brazil 
NOT AB Bangladesh NOT AB Pakistan 

#13: #9 OR #10 OR #11 OR #12 

#14: #8 AND #13 

IFAD database search strategy 

Terms searched 

Poor AND farm$; poor AND agriculture$; socioeconomic AND farm$; socioeconomic AND 
agriculture$; “low income” AND farm$; “low income” AND agriculture$; subsistence AND 
farm$; subsistence AND agriculture$; “low fertilizer” AND farm$; “low fertiliser” AND farm$; 
“low fertilizer” AND farm$; “low fertiliser” AND farm$; “small scale” AND 187ertificate$; 
“small-scale” AND farm$; smallscale AND agricultur4; smallscale AND farm$; impoverished 
AND farm$; disadvantaged AND farm$; “food insecure” AND farm$; “small plot” AND farm$; 
impoverished AND agriculture$; disadvantaged AND agriculture$; “food insecure$” AND 
agriculture$; “small plot” AND agriculture$; “low input” AND farm$; “low labor” AND farm$; 
“low labour” AND farm$; “low input” AND agriculture$; “low labor” AND agriculture$; “low 
labour” AND agriculture$; small-hold$ AND farm$; smallhold$ AND farm$; “smallhold$” AND 
farm$; small-hold$; smallhold$; “smallhold$”; peasant$ AND farm$; peasant$ AND 
agriculture$; “small-holder agriculture$”; “smallholder agriculture$”; “small holder 
agriculture$”; “smallscaleagricultur$”; “small scale agriculture$”; “small-scale agriculture$”; 
“subsistence agriculture$”; subsistence AND agriculture$; subsistence AND farm$; “low 
input 187ertificate$”; “low-input agriculture$”; agro-pastoral$; agro pastoral$; pastoral$; 
agropastoral$.  
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Notes on searching IFAD 

The IFAD database was somewhat limited in its search functionality. Search strings were 
limited to single terms as the OR function did not work on the database. As such, where we 
had hoped to search using NEAR functions, the term AND had to be used as a substitute. 
Quotation marks did work in the database. Instead multi-word search terms were recognised 
in the database. The hits from the first searches were screened independently by two 
members of the systematic review team to ensure consensus. Once consensus was 
established, the remaining terms were divided up between the same individuals. The 
information recorded during the searching included the date of the search, the term, the 
number of hits, whether or not a particular study was included or excluded, and the reason 
for the exclusion. There were a few inconsistencies with searching the IFAD database. First, 
the number of hits per term would change when search terms were re-entered into the 
database, even if only minutes later. This made replicating the searches difficult. Secondly, 
only the first ten pages of ten search hits each would display. This was despite the fact that 
there were sometimes more than 100 results for a particular search term. We therefore 
screened the first 100 hits of each search conducted irrespective of the number of hits 
returned. 

AGRIS database search strategy 

Search string 

+( +agrovoc:”Africa” +(“small farms”~3 “small agriculture”~3 subsistence “small scale”~2 
“low input” “low labour” “low labor” “peasant farming”) +(intervention* impact* effectiveness 
pilot trial* random* apprais* performance “controlled study” comparison assessment 
experiment* program*) ) +date:[1990 TO 2013]Social Science Citation Index and Science 
Citation Index 

3ie impact database search strategy 

Given the limited scope for sophisticated searches within this database, we screened all 789 
entries.  

Citation searches will be conducted for the following reviews and impact evaluations 

Systematic reviews 

• Berti RP, Krasevec J, FitzGerald F (2004) A review of the effectiveness of 
agriculture interventions in improving nutrition outcomes. Public Health Nutrition, 7 
(5): 599-609.  

• Girard AW, Self JL, McAuliffe C, Oludea O (2012) The Effects of Household Food 
Production Strategies on the Health and Nutrition Outcomes of Women and Young 
Children: A Systematic Review. Paediatric and Perinatal Epidemiology 26(Suppl. 
1), 205–222.  

• Gunaratna NS, De Groote H, Nestel P, Pixley KV, McCabe GP (2010) A meta-
analysis of community-based studies on quality protein maize, Food Policy, (35): 
202–210   

• Hall C, Knight B, Ringrose S, Knox O (2012) What have been the farm-level 
economic impacts of the global cultivation of GM crops?Systematic Review 
No.CEE 11-002.  
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• IOB (2011) Improving food security.A systematic review of the impact of 
interventions in agricultural production, value chains, market regulation, and land 
security.IOB Study No 363.  

• Masset E, Haddad L, Cornelius A and Isaza-Castro J (2011) A systematic review of 
agricultural interventions that aim to improve nutritional status of children. London: 
EPPI-Centre, Social Science Research Unit, Institute of Education, University of 
London.  

• Waddington H, Snilstveit B, Hombrados J, Vojtkova M, White H (2013) Farmer 
Field Schools for improving farming practices and farmer outcomes in low and 
middle-income countries: a systematic review. Campbell Systematic Reviews.  

Impact evaluations 

• Abonesh Tesfaye, Ayalneh Bogale, Namara R E; Dereje Bacha (2008) The impact 
of small-scale irrigation on household food security: the case of Filtino and Godino 
irrigation schemes in Ethiopia. Irrigation and Drainage Systems. 22: 145-158.  

• Asfaw S, Shiferaw B, Simtowe F, Lipper L (2012) Impact of modern agricultural 
technologies on smallholder welfare: Evidence from Tanzania and Ethiopia. Food 
Policy. 37(3): 283-295. 

• Ashraf N, Gine X, Karlan D (2008) Finding missing markets (and a disturbing 
epilogue): evidence from an export crop adoption and marketing intervention in 
Kenya. Washington DC: World Bank. 

• Bennett R, Buthelezi T J; Ismael Y, Morse S (2003) Bt cotton, pesticides, labour 
and health: a case study of smallholder farmers in the Makhathini Flats, Republic of 
South Africa. Outlook on Agriculture. 32: 123-128.   

• Dercon S, Gilligan D O; Hoddinott J, Woldehanna T (2008) The Impact of 
Agricultural Extension and Roads on Poverty and Consumption Growth in Fifteen 
Ethiopian Villages. : International Food Policy Research Institute (IFPRI).  

• Katrak H (2006) Better Health, More Wealth: The Impacts of Farmer Training in 
Developing Countries. Pesticide News. 73: 18-20.Searching reference lists of 
included studies. 

• Friis-Hansen E (2008) Impact assessment of farmer institutional development and 
agricultural change: Soroti district, Uganda. Development in Practice. 18: 506-523.  

• Low JW, Arimond M, Osman N, Cunguara B, Zano F, Tschirley D (2007) A food-
based approach introducing orange-fleshed sweet potatoes increased Vitamin A 
intake and serum retinol concentrations in young children in rural Mozambique.. 
Journal of Nutrition. 137: 1320–1327.  

• Smale M, Mathenge M K; Jayne T S; Magalhaes E, Olwande J, Kirimi L, Kamau M, 
Githuku J (2012) Income and poverty impacts of USAID-funded programs to 
promote maize, horticulture, and dairy enterprises in Kenya, 2004-2010. East 
Lansing; USA: Michigan State University, Department of Agricultural Economics. 

• Todo Y, Takahashi R (2011) Impact of Farmer Field Schools on Agricultural Income 
and Skills: Evidence from an Aid-Funded Project in Rural Ethiopia. JICA-RI 
Working Paper, No. 30, May 2011.  

• World-Bank (2007). Project performance assessment report Ethiopia. Seed 
Systems Development Project. National fertiliser Sector Project. Independent 
Evaluation Group, Washington DC.  
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Requesting relevant studies from key contacts  

We wrote to key contacts requesting relevant studies. These included members of our 
project advisory group and first authors of relevant reviews, as listed below.  

Advisory group members 

Adelina Mensah   University of Ghana 

Birte Snilsveit   3ie 

Constanza Di Nucci   IFAD 

David Rohrbach   World Bank 

Karen Nortje   CSIR 

Marzia Perilli   IFAD 

Nikita Eriksen-Hamel   DFATD 

Phiko Kavinya   Ministry of Agriculture and Food Security (Malawi) 

Samuel Amanquah  AGRA 

First authors of overlapping reviews identified in our Review of Reviews 

Peter Berti, lead author of Berti et al. 2004. A review of the effectiveness of agriculture 
interventions in improving nutrition outcomes  

Amy Girard, lead author of Girard et al. 2012.  The Effects of Household Food 
Production Strategies on the Health and Nutrition Outcomes of Women and Young 
Children: A Systematic Review. 

Nilupa Gunaratna, lead author of Gunaratna NS et al. 2010 A meta-analysis of 
community-based studies on quality protein maize.   

Clare Hall, lead author of Hall et al. 2012 What have been the farm-level economic 
impacts of the global cultivation of GM crops?Systematic Review.  

Dr Ferko Bodnár and Dr Bart de Steenhuijsen Piters (Royal Tropical Institute, KIT – 
Amsterdam), who led the IOB review,  2011. Improving food security.A systematic 
review of the impact of interventions in agricultural production, value chains, market 
regulation, and land security.  

Edoardo Masset, lead author of Masset et al. 2011. A systematic review of agricultural 
interventions that aim to improve nutritional status of children.  

Hugh Waddington, lead author of Waddington et al. 2014 . Farmer Field Schools for 
improving farming practices and farmer outcomes in low and middle-income countries: 
a systematic review).  

Additional contacts recommended in previous feedback on this project 

Ken Giller, Theoretical Production Group at Wageningen University 

Professor Milla Mclachlan, The Food Security Project, Stellenbosch University 
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Circulation of requests for reports of impact evaluation through our advisory group 
members at IFAD.  

AgEcon database 

Search string  

#1 (Poor AND (farm* OR 191ertificate*)) AND (socioeconomic OR “low income” OR 
subsistence OR “low fertiliser” OR “small scale” OR impoverished OR “low input” OR “low 
labor” OR “low labour” OR small-hold* OR smallhold* OR “smallhold” OR peasant) 

#2 “practical education” OR “extension education” OR “education program*” OR “community 
education” OR “agricultural education” OR “inservice training” OR “vocational training” OR 
“innovation adoption” OR “participatory extension” OR “agricultural advisory” OR “agricultural 
extension” OR “rural extension” OR course* OR class* OR lesson* OR teach* OR taught OR 
train* OR skill* OR “adult learning” OR “Community learning” OR farmskills OR educating 
OR “capacity building” OR “participatory learning” OR “education* material*” OR “extension 
program*” OR “education* program*” OR “agricultural knowledge” OR “extension education” 
OR “technical knowledge” OR “technology transfer” OR “field school*”  

#3 innovation OR adoption OR technolog*OR  191ertificate191y* OR 191ertificate* OR crop* 
OR weed* OR control OR improve* 

AGRA website  

Notes  

Due to the nature of the AGRA search facility on the AGRA website being able to only 
search a single term at a time, we took a different approach to searching this database. The 
database seemed unable to differentiate between the variations of the same term, i.e. 
‘smallholder’ would yield the same results as the term ‘smallholding’. In the interest of 
avoiding duplication, we decided to carefully examine all sources of information on the 
AGRA database. As such, we screened every single article on a variety of pages on the 
website, namely: ‘news and events’, ‘resources’, and ‘our results’.  

PAEPARD project blog 

PAEPARD was a project blog suggested to us by a contact. It had a list of a number of 
related websites, whose publications were reviewed because of the limited nature of these 
websites search functions. As such, the publications – or most similar – page on each of the 
following websites was reviewed:  

• The Forum for Agricultural Research in Africa (FARA)  
• Agrinatura 
• Eastern Africa Farmers Federation  
• Collectif Stratégies Alimentaires (CSA) 
• The Regional Universities Forum for Capacity Building in Agriculture (RUFORUM) 
• COLEACP  
• Food, Agriculture and Natural Resources Policy Analysis Network (FANRPAN): The 

International Centre for development oriented Research in Agriculture (ICRA) 
• Southern African Development Community Food Agriculture and Natural 

Resources (SADC-FANR) 
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• Réseau des organisations paysannes et des producteurs agricoles de l’Afrique de 
l’ouest (ROPPA) 

• Plateforme régionale paysanne de l’Afrique Centrale (PROPAC) 

Agricola  

Search terms  

(skey “small-scale farming” OR skey “small farms”) AND (skey “Chad”  OR skey 
“Gambia”  OR skey “Guinea-Bissau”  OR skey “Mali”  OR skey “Mauritania”  OR skey 
“Niger”  OR skey “Senegal”  OR skey “Sub-Saharan Africa”  OR skey “Cameroon”  OR skey 
“Central African Republic”  OR skey “Chad”  OR skey “Democratic Republic of the 
Congo”  OR skey “Equatorial Guinea”  OR skey “Gabon”  OR skey “Republic of the 
Congo”  OR skey “Sao Tome and Principe”  OR skey “Burundi”  OR skey “Djibouti”  OR skey 
“Eritrea”  OR skey “Ethiopia”  OR skey “Kenya”  OR skey “Rwanda”  OR skey “Somalia”  OR 
skey “Sudan”  OR skey “Tanzania”  OR skey “Uganda”  OR skey “Angola”  OR skey 
“Botswana”  OR skey “Lesotho”  OR skey “Malawi”  OR skey “Mozambique”  OR skey 
“Namibia”  OR skey “South Africa”  OR skey “Swaziland”  OR skey “Zambia”  OR skey 
“Zimbabwe”  OR skey “Ascension”  OR skey “Comoros”  OR skey “Madagascar”  OR skey 
“Mauritius”  OR skey “Reunion”  OR skey “Saint Helena”  OR skey “Tristan da Cunha”  OR 
skey “Benin”  OR skey “Burkina Faso”  OR skey “Cote d’Ivoire”  OR skey “Gambia”  OR skey 
“Ghana”  OR skey “Guinea”  OR skey “Guinea-Bissau”  OR skey “Liberia”  OR skey 
“Mali”  OR skey “Mauritania”  OR skey “Niger”  OR skey “Nigeria”  OR skey “Senegal”  OR 
skey “Sierra Leone”  OR skey “Togo (Africa)”) 

AND published after 1989. 

Due to the restrictions on the search term length, the searches were run several times on 
the concepts ‘Small farming’ AND ‘Africa’ AND ‘published after 1989’.  

Technical Centre for Agricultural and Rural Cooperation (CTA) 

The website http://www.cta.int/ was explored and their ‘Publications’ and ‘Key Documents’ 
sections reviewed. In these sections, annual reports, policy papers, and publications listed 
were reviewed. In addition, the following terms were searched: 

#1: Subject: Small farms 

#2: Subject: Agricultural Projects 

#3: Subject: Agriculture AND title: evaluation  

#4: Subject: Agriculture AND title: performance 

#5: Subject: Agriculture AND title: intervention 

#6: Subject: Agriculture AND title: small-scale 

#7: Smallholder farming AND Impact evaluation AND Africa 

 

 

http://www.cta.int/


193 

Association for Strengthening Agricultural Research in East and Central Africa 
(ASARECA) 

The website http://www.asareca.org/ has Google search function enabled and the following 
combination of terms were searched:  

#1: Subject: Small farms 

#2: Subject: Agricultural Projects 

#3: Subject: Agriculture AND title: evaluation  

#4: Subject: Agriculture AND title: performance 

#5: Subject: Agriculture AND title: intervention 

#6: Subject: Agriculture AND title: small-scale 

#7: Smallholder farming AND Impact evaluation AND Africa 

International Crops Research for the Semi-Arid Tropics (ICRISAT) 

The website http://www.icrisat.org/ was explored for articles listed in relevant sections. The 
‘Publications’ section was chiefly explored for potential includes and all articles screened on 
title, abstract, and full text. The search function on this website uses Google engine and 
therefore the following words were searched:  

#1: Subject: Small farms 

#2: Subject: Agricultural Projects 

#3: Subject: Agriculture AND title: evaluation  

#4: Subject: Agriculture AND title: performance 

#5: Subject: Agriculture AND title: intervention 

#6: Subject: Agriculture AND title: small-scale 

#7: Smallholder farming AND Impact evaluation AND Africa 

JPAL  

Given the limited scope for sophisticated searches within this database, we screened all 453 
entries.  

SADC 

Given the limited scope for sophisticated searches within this database, we screened all 
entries in the sections ‘protocols’, ‘annual reports’, and ‘SADC technical and thematic 
reports’. SADC library database unavailable at time of searching.  

 

http://www.asareca.org/
http://www.icrisat.org/
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Appendix 4: Coding sheet  
1. General information 

1.1. Coded by:  

1.2. Date coded:  

1.3. Checked by:  

1.4. Study title: 

1.5. Author/s name: 

1.6. Date study published:  

1.7. Country / countries of intervention:  

2. Confirming study as included or excluded 

2.1. Was the data collected on or after 1990? 

� Yes: include 
� No: exclude (list date) 

2.2. Study design 

Are before-intervention / after-intervention dates reported?  

� Yes 
� No; exclude 
� Not sure, please check 

Are intervention AND control groups identified?  

� Yes  
� No; exclude 
� Not sure; please check 

2.3. Interventions 

� New technology / innovation 
� Training  
� Not relevant intervention; exclude.  

2.4. Outcomes  

� Food security  
� Financial wealth  
� Not relevant outcome; exclude. 

2.5. Target population  

Does the target population include smallholder farmers? 

� No; exclude.  
� Uses the term ‘smallholder farm’ but is not defined  

� Include  
� Exclude (provide reason):  

 

� Please check (provide 
reason): 

 

� References to collect 
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� Yes; describe AND tick all that apply (if information is available): 
� Farmers who have a limited size of farm; specify size:  
� Farmers who are mostly dependent on family labour  
� Farmers who practice subsistence farming or mix of subsistence and market-

oriented farming 
� Farmers who have limited resources in terms of land, technical and 

technological support, and/or capital for maintenance and investment. 
� Farmers who are young farmers (under the age of 20) 
� Farmers who are female farmers 
� Farmers who are landless labourers 
� Other; describe:  

 

3. Describing the study  

3.1. Interventions  

3.1.1. New innovation & technology 

a) How do they describe the intervention (provide as much detail as possible):  

 

b) Describe the type of innovation (tick all that apply): 

� Process innovation (a way to modify a gene in a plant) 
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� Product innovation (new varieties of vegetables or potatoes) 

 

� Mechanical (tractors, roads, water, irrigation) 

 

� Biological and chemical (new seed varieties, chemical, fertilisers and pesticides) 

 

� Agronomic (new management practices)  
 

� Organisation of inputs (seed, fertiliser, pesticides)  
� Organisation of output markets (diversification, processing, trade) 

 

� Biotechnological (computer technologies) 
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� Other; describe:  

 

3.1.2. Training & knowledge  

a) Type of training:  

� Farmer Field Schools 
� Other; describe: 

 

 

b) Was the training experiential or participatory? 

� Fully participatory designed to empower farmers and provide experiential learning 
� Partly participatory with limited experience provided 
� Limited participation by farmers with didactic teaching approaches 

c) How long did the training last? 

 

11. What was the content of the training?  

� A new technology or innovation  
� Other; describe:  
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3.1.3. Were the interventions delivered alongside other interventions? 

� No 
� Yes (specify): 

 

3.1.4. Intervention components 

a) What was the main element of intervention (tick one): 

� Genetic improvements  
� Environmental improvements 
� Improved management methods 
� Knowledge transfer 
� Access to assets 
� Other; describe 

 

b) List any secondary elements (tick all that apply) 

� None 
� Genetic improvements  
� Environmental improvements 
� Improved management methods 
� Knowledge transfer 
� Access to assets 
� Other; describe 
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3.1.5. Number of participants:  

a) Unit of measurement of participants (describe):  

b) List numbers in: 

� Control group:  
� Intervention group: 
� Total number of people evaluated: 
� Other; describe:  

 

3.1.6. Scale of intervention  

� Regional level (intervention delivered across a group of countries) 
� National level (intervention delivered within a country) 
� Intermediate level (intervention delivered within provinces within a country) 
� Local level (intervention delivered within a group of villages)  
� Individual level  

 

3.1.7. What was the duration of intervention? (Describe):  

 

3.1.7. Who delivered the intervention?  

� Limited reporting 

 

3.1.8. Who funded the study?  

� Not sure 
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3.2. Outcomes 

3.2.1. Food security and nutrition: 

� Household food consumption by weight  
� Per capita calorific intake  
� Household perceptions of food security 
� Other; describe:  

 

3.2.2. Financial wealth (tick all that apply) 

� Household income 
� Household accumulation of financial assets 
� Household accumulation of non-financial assets 
� Household food expenditure 
� Other; describe:  

 

3.2.3. Intermediate outcomes  

� Investment in capital  
� Knowledge transfer 
� Adoption of innovation 
� Diffusion of innovation 
� Yield  
� Productivity 
� Other; describe:  
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3.2.4. How was each of the outcomes measured (what did they measure and how did they 
measure it?) 

Outcome 1 (name):  

� Not reported  
� Reported; describe:  

 

Outcome 2 (name):  

� Not reported  
� Reported; describe:  

 

Outcome 3 (name):  

� Not reported  
� Reported; describe:  

 

Outcome 4 (name):  

� Not reported  
� Reported; describe:  
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Outcome 5 (name):  

� Not reported  
� Reported; describe:  

 

3.2.5. When were the outcomes measured?  

� Not reported  
� Reported; describe:  

 

12. Reference list checked? 

� Yes, no additional references. 
� Yes, additional references (number of studies identified):  

� Reference list printed and study details written on list  
� In pile ‘to find’ 
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Appendix 5: Risk of bias table  

Study Outcomes Confounding Selection of 
participants 

Departures 
from 

intervention 

Missing 
data 

Measurements  
of outcomes 

Selection of 
reported 
results 

Overall risk of bias: Low 

Ak
al

u 
(2

01
0)

 Anthropometric 
measures [+] [+] [+] [+] [+] [+] 

As
hr

af
 

(2
00

8)
 

Household income [+] [+] [+] [+] [+] [+] 

Bu
lte

 
(2

01
4)

 

Yield [+] [+] [+] [~] [+] [+] 

H
ot

z 
(2

01
2a

) 

Vitamin A levels 

(serum retinol 
concentrations) 

[+] [+] [+] [+] [+] [+] 

Food intake [+] [+] [+] [+] [+] [+] 

H
ot

z 
(2

01
2b

) 

Vitamin A levels 

(serum retinol 
concentrations) 

[+] [+] [+] [+] [+] [+] 

Food intake [+] [+] [+] [+] [+] [+] 

Ki
jim

a 
(2

01
4)

 Household income [+] [+] [+] [+] [+] [+] 

Yields [+] [+] [+] [+] [+] [+] 

Lo
w

 (2
00

7)
 

Vitamin A levels 

(serum retinol 
concentrations) 

[+] [+] [+] [+] [+] [+] 

WAZ/HAZ [+] [+] [+] [+] [+] [+] 

Food intake [+] [+] [+] [+] [+] [+] 

M
at

su
m

o 
(2

01
3)

 

Household income [+] [+] [+] [+] [+] [+] 
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Yields [+] [+] [+] [+] [+] [+] 

Profitability [+] [+] [+] [+] [+] [+] 

Technology diffusion [!] [!] [+] [+] [+] [+] 

To
do

 
(2

01
1)

 

Household income [+] [+] [*] [+] [+] [+] 

Overall risk of bias: Moderate 

D
av

is
 (2

01
0 

Productivity [*] [+] [*] [+] [*] [+] 

Income [*] [+] [*] [+] [*] [+] 

Empowerment [*] [+] [*] [+] [!] [+] 

W
aa

rts
 (2

01
2)

 Household income [*] [+] [*] [+] [+] [*] 

Yields [*] [+] [*] [+] [+] [*] 

Overall risk of bias: Serious 

Be
ni

n 
(2

01
1)

 

Household income [~] [+] [*] [+] [~] [+] 

Be
zn

er
-K

er
r 

(2
01

0)
 

WAZ/HAZ [*] [+] [~] [~] [+] [*] 

Fa
be

r (
20

02
) 

Vitamin A levels 
(serum retinol 

concentrations) 
[~] [+] [*] [+] [+] [~] 

Food intake [~] [+] [*] [+] [+] [~] 

H
ag

en
im

an
a 

(1
99

9)
 

Vitamin A intake [~] [+] [*] [+] [+] [+] 
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H
of

s 
(2

00
6)

 

Cost-effectiveness [~] [+] [+] [~] [+] [+] 

Yields [~] [+] [+] [~] [+] [+] 

W
an

ya
m

a 
(2

01
0)

 

Financial wealth [~] [~] [*] [+] [~] [+] 

Social Capital [~] [~] [*] [+] [!] [+] 

Food Security [~] [~] [*] [+] [!] [+] 

Poverty status [~] [~] [*] [+] [!] [+] 

Overall risk of bias: Critical 

Bu
rn

ey
 (2

01
0)

 Household food 
consumption [~] [+] [!] [!] [+] [~] 

Household food 
consumption 
expenditure  

[~] [+] [!] [!] [~] [~] 

Te
rry

 (2
01

2)
 Household income [!] [!] [+] [!] [+] [+] 

Wealth indicators [!] [!] [+] [!] [!] [+] 

 

Key Critical [!] Serious [~] Moderate [*] Low [+] 

 



206 
 

Appendix 6: Effect size calculation formulae 

We calculated Hedge’s g standardised mean difference and its standard error following 
(Borenstein et al. 2009) as: 
 
 
 
 
where 𝑌𝑌t presents the mean value in the treatment group, 𝑌𝑌c presents the mean value in the 
comparison group, Sp is the pooled standard deviation with Sc and St referring to the standard 
deviations in treatment and comparison, and nt and nc present the sample sizes of the 
treatment and comparison groups respectively.  
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Appendix 7: Additional forest plot 
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