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The independent Department for Evaluation in Norad is tasked to contribute to evidence-based management of 
official Norwegian development assistance, through evaluative work. The department has identified a need for more 
evaluative knowledge about what works in the long run, in official development assistance.

Norway has launched a new food-security strategy in 2022 and the Norwegian agency for development cooperation 
(Norad) is managing a food security portfolio with an accompanying portfolio theory of change and knowledge plan 
which can support the implementation of this strategy. 

To promote learning of what works in the long-run and ensure easy access to evaluative findings of long-term effects 
in food security, the Department for Evaluation has partnered with 3ie and funded work to assess and collate 
evidence on the extent to which food-security evaluations document long term effects and collate evidence from long-
term evaluations.

We hope that the findings in this report, both on its own and together with the department’s upcoming synthesis work, 
will provide useful inputs for the Norwegian aid administration in their work to achieve the Government’s food security 
strategy.

Helge Østtveiten 

Oslo, December 2023

Director, Department for Evaluation 
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About this report This report presents the findings of a rapid evidence 
assessment (REA) on the long-term effects of food 
systems and nutrition interventions in low- and middle-
income countries. Like systematic reviews, REAs 
use pre-specified systematic methods to search and 
screen studies for inclusion, extract and analyse data, 
and synthesise information around a framework. 
However, they often abridge one or more steps of the 
traditional systematic review process to accelerate 
the production of an output. To make this evidence 
assessment rapid, the search strategy employed in 
this work is limited to studies in the Food Systems and 
Nutrition Evidence Gap Map. 

This report was funded by the Department for 
Evaluation of the Norwegian Agency for Development 
Cooperation (Norad). The terms of reference for this 
work are provided in Appendix 1. However, this report 
is the product of its authors, and responsibility for the 
accuracy of data included in this report rests with the 
authors. The findings, interpretations, and conclusions 
presented in this report do not necessarily reflect the 
views of the Department for Evaluation. Any errors and 
omissions are the sole responsibility of the authors. 
Please direct any comments or queries to Charlotte 
Lane at clane@3ieimpact.org.

About 3ie 

The International Initiative for Impact Evaluation (3ie) 
promotes evidence-informed equitable, inclusive, and 
sustainable development. We support the generation 
and effective use of high-quality evidence to inform 
decision-making and improve the lives of people living 
in poverty in low- and middle-income countries. We 
provide guidance and support to produce, synthesise, 
and quality assure evidence of what works, for whom, 
how, why, and at what cost. 
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Executive summary
Background

The current global food system does not work for 
people, our planet, and prosperity. It is under threat 
from a range of factors, including COVID-19, climate 
change, and conflict. Therefore, food systems 
transformation is urgently needed. In order to succeed, 
the impacts of food systems interventions must be 
maintained in the long-term. 

Short funding cycles limit the scope for long-term 
evaluation. Often, short-term impacts are assumed to 
reflect sustained change, but the dynamic nature of 
food systems means that, in reality, short- and long-
term impacts may be different. There is an urgent need 
to know what works in the long-term to achieve food 
systems transformation, who it works for, and what it 
costs. 

Objectives and questions

The overall objective of this study is to assess the 
time-perspective of impact evaluations of food 
systems interventions. Specifically, to assess whether 
long-term effects are evaluated, and investigate what 
facilitates long-term success and failure. In doing so we 
address the following research questions:

1.	 To what extent do impact evaluations of food 
systems interventions evaluate long-term effects 
(defined as 10 years or longer)? 

2.	 To what extent do these impact evaluations 
document long-term environmental and climate 
effects?

3.	 What adverse effects are considered? 

4.	 What are the effects of agricultural interventions 
on income, crop production, climate, and the 
environment in the long-term? 

5.	 What facilitates long-term success and failure in 
agricultural interventions?

Methods

We conducted a rapid evidence assessment, relying on 
3ie’s Food Systems and Nutrition Evidence Gap Map 
(EGM; Moore et al., 2020). This map collects impact 
evaluations of food systems interventions conducted 
in low- and middle-income countries. Food systems 
interventions are conceptualised as relating to the 
food supply chain, the food environment, or consumer 
behaviour (HLPE, 2017; Brauw, 2019), and include 
interventions as disparate as farmer field schools, 
advertising regulations, and peer support networks. 
The Evidence Gap Map is periodically updated through 
systematic and comprehensive search and screening 
process, providing a unique source of evidence on the 
effects of food systems interventions.

All studies included in the Evidence Gap Map were 
screened to identify those measuring outcomes at 
least nine years after intervention initiation. These 
studies provided the basis for our descriptive analysis, 
addressing questions 1-3. To address questions 4 
and 5 we conducted a more detailed assessment 
and analysis of a subset of studies, considering the 
effects of agricultural interventions on income, crop 
production, climate, and the environment.
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Main findings

Only four per cent (n = 78) of the 2,019 impact 
evaluations considering food systems interventions 
evaluate long-term outcomes. However, the body of 
evidence on the long-term effects of food systems 
interventions has grown steadily over the last decade. 
Most evaluations of these interventions (53%) evaluate 
outcomes within a year of intervention initiation. The 
average length of follow-up is 2.3 years. The largest 
share of evaluations are in Sub-Saharan Africa (n = 31). 

There is some variation in the extent to which different 
intervention types are evaluated in the long-term. 
Eight per cent of evaluations of food production 
interventions assess long-term outcomes; however, 
only one per cent of evaluations of interventions which 
provide messages to support behaviour change, such 
as nutrition classes or counselling, consider the long-
term.  Similarly, only two per cent of evaluations of food 
processing and packaging interventions take a long-
term perspective. 

Key policy relevant outcomes, like climate change 
and intervention cost-effectiveness, lack of 
evidence. Despite the growing evidence on the 
effect of the food system on climate change, very few 
evaluations consider the long-term effects of food 
systems interventions on climate or the environment  
(n = 4). Only five studies measuring long-term 
outcomes consider cost. 

Limitations in the available evidence prevent 
us from drawing generalisable conclusions 
about effects. The 19 evaluations of agricultural 
interventions consider a range of outcomes and 
interventions, including agricultural education, soil 
and water conservation, the provision of agricultural 
inputs, land titling, credit, organic certification, and 
contract farming. Comparison between these variable 
interventions and outcomes is not theoretically 
meaningful. In addition, only seven included effect 
estimates are considered to have low risk of bias, 
causing serious concern about the quality of the 
underlying evidence. Effect estimates were subject 
to bias due to outcome measurement (73%) and 
confounding (66%). 

Significant heterogeneity in the reported effects 
may reflect differences in interventions, outcomes, 
and contexts. The lowest reported effect is a 0.59 
standard deviation reduction in coffee yield in Uganda, 
resulting from a Fairtrade-Organic certification 
program. The highest reported effect is a 0.47 
standard deviation increase in the value of agricultural 
production in Nicaragua as a result of an agroforestry 
intervention. A watershed development program in 
India, an agricultural extension program in South 
Africa, and a national program providing reduced cost 
fertilizer and maize seeds in Zambia increased income 
in the long-term. On the other hand, two programs 
supporting fishponds in Bangladesh had no effect on 
income. Sustainable certification programs in Uganda 
and Colombia were found to decrease yield. 

We identify a number of barriers and facilitators 
to the sustainability of outcomes. Authors of the 
included studies indicate that tailoring projects to 
local realities, leveraging dynamic contexts without 
inducing friction, and providing stable policies and 
engagement in the long-term may facilitate impact. The 
environment, family structure, and decisions about how 
resources are shared within a family can affect how 
outcomes are achieved. Implementing multi-faceted 
interventions which address the dynamic forces that 
affect agricultural outcomes, such as providing seeds 
to address availability issues and applicable farmer 
education to address knowledge gaps, may facilitate 
outcomes. Conversely, implementing complicated 
interventions which do not function smoothly, such 
as through complicated payment structures for 
farmers, may inhibit outcomes. Finally, stable policies 
and engagement may be necessary to allow time for 
outcomes to mature and be fully realized. 

Most studies (16 of 19 studies reviewed) do not report 
adverse events, which could reflect: 1. the absence of 
such events, 2. insufficient evaluation, or 3. insufficient 
reporting. Evaluations in Colombia and Uganda found 
that sustainability certificates reduced agricultural 
production, possibly through insufficient fertiliser use. 
Another evaluation, in India, found that land titling 
could increase inequalities because benefits may be 
limited to upper caste individuals who already had 
significant land holdings. 
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Implications 

The clearest implication of our study is that there 
is an urgent need for investment in the evidence 
base. However, the lack of evidence does not mean 
that interventions do not work in the long-term; the 
absence of evidence is not evidence of absence.

For policy-makers
There is insufficient evidence to serve decision-making 
needs. Policy-makers may consider how incentive 
structures could be updated to support long-term 
evaluations. 

For program funders and implementers
Tailoring to local context, by accounting for the local 
environment, community dynamics, and other realities 
within program design, may benefit interventions. 
Leveraging dynamic context, by simultaneously 
addressing multiple factors affecting agricultural 
outcomes, may facilitate impact. Maintaining stable 
engagement and policies, including planning for project 
close-out, may provide the long time frame needed for 
some outcomes to be achieved. 

For researchers and research funders
More research, including mixed-methods approaches 
and cost evidence, on the long-term effects of food 
systems interventions is needed generally. Statistical 
tests or adjustments to address confounding and a 
priori research design could improve the quality of the 
evidence base. Collecting data across the causal chain 
would provide a better understanding of how impacts 
develop over time.  

Limitations of the method 

The search strategy for this work is limited to studies 
already included in the Food Systems and Nutrition 
Evidence Gap Map. While we expect the map to be 
systematic, it is possible that some studies were 
omitted due to the broad nature of the map. 

In addition, the evidence synthesis is limited to 
evaluations of agricultural interventions which have 
been evaluated in the long-term. The vast majority of 
evaluations do not take this time perspective, and we 
cannot make conclusions about the effectiveness 
of interventions that have not been evaluated. There 
could be an inherent bias in the types of interventions 
which receive long-term evaluations. 

The high variation in the types of interventions included 
in the evidence synthesis makes generalization 
challenging. Therefore, we focus on presenting the 
results of individual studies and small clusters of 
similar evaluations. Results should be interpreted 
cautiously as most studies are subject to high risk of 
bias. Even findings from low risk of bias studies may 
not be applicable to other contexts. A larger, and higher 
quality, evidence base is needed to determine if food 
systems interventions work in the long-term. 
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Introduction 
Today, an estimated two billion people do 
not have sufficient access to safe, nutritious 
food and water. A wide range of factors 
are contributing to these issues, including 
climate change, conflict, and COVID-19 (The 
Organization for Economic Cooperation and 
Development, 2021; Food and Agriculture 
Organization, 2022). While these factors 
continue to impact global food production, 
access, and affordability, they are also 
threatening progress towards global goals. 
For example, projections show that the 
global community is not on track to reach 
the nutrition targets established by the 
World Health Assembly or the Sustainable 
Development Goals (FAO, 2022; SUN, 2020; 
World Bank, 2021).

To get back on track, food systems interventions 
attempt to address vulnerabilities in our food systems 
that exacerbate food insecurity. These interventions 
promote sustainable food systems that deliver food 
and nutrition security for all, in ways that support 
economic development and protect the natural 
environment. They aim to build a future food system 
that works for people, our planet, and prosperity 
(Global Panel, 2020). Food systems interventions can 
target the food supply chain, the food environment, 
or consumer behaviour (HLPE, 2017; Brauw, 2019). 
They include interventions as disparate as farmer field 
schools, advertising regulations, and peer support 
networks. Growing interest in the implementation 
of food systems interventions is demonstrated by 
a series of recent high-profile events, including the 
Nutrition for Growth Summit, the United Nations Food 
Systems Summit, and the first ever Food Systems 
Pavilion at the 27th United Nations Climate Change 
Conference (also termed the Conference of the Parties 
of the UNFCCC or COP 27). 

However, despite the increasing interest in food 
systems interventions, the long-term effects of these 
interventions are often unknown, both in theory and 
practice. While some argue that the short- and long-

term food security and nutrition outcomes achieved by 
these interventions might be different (the effects may 
fade, they may increase, or only materialise with time), 
projects rarely evaluate the effects of interventions 
after a programme is complete or its initial funding 
is finished (ERIE, 2018).1 In some cases, the expected 
long-term effects of interventions are debated and 
might even be controversial. For example, programs 
that advocate for the adoption of organic farming may 
inadvertently reduce farmer productivity over the long-
term (Akoyi & Maertens, 2017). 

In this study, we present a rapid evidence assessment 
(REA) on the long-term effects of food systems 
interventions on food security and nutrition outcomes 
in low- and middle-income countries. Our primary 
research objective is to identify and describe the 
available evidence on the effects of food systems 
interventions ten, or more, years after their inception. 
To achieve our objectives, we draw on the studies 
included in the living Food Systems and Nutrition 
Evidence Gap Map as of October 2022 (Moore et al., 
2021). The Evidence Gap Map project systematically 

1	 Within the field of food systems and nutrition, the average period 
between the start of an intervention and the final evaluation measure is 
2.3 years.
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searches for and presents evidence on the effects of 
food system interventions. We provide novel insights 
on the state of the evidence identified by the Evidence 
Gap Map, presenting new information to answer the 
following research questions: 

	• To what extent do impact evaluations identified from 
the Food Systems and Nutrition Evidence Gap Map 
document long-term effects? 

	• To what extent do these impact evaluations 
document long-term environmental and climate 
effects?

To complement this, we conduct an evidence synthesis 
into the evidence available on the long-term effects of 
agricultural interventions on income, crop production, 
climate, and the environment. This aspect of the work 
aims to answer the following research questions:  

	• What are the effects of agricultural interventions 
on income, crop production, climate, and the 
environment in the long-term? 

	• What facilitates long-term success and failure in 
agricultural interventions? 

	• What adverse effects are considered by evaluations 
of these interventions? 

The topic for additional synthesis was selected in 
consultation with the policy teams at the Norwegian 
Agency for Development Cooperation (Norad) 

and represents a topic of particular interest to its 
policy community working on food systems. It also 
represents a cluster of evidence identified in our initial 
mapping process. Our synthesis starts with a critical 
assessment of the quality of the evidence base. We 
then describe the range of effect sizes reported in 
different studies, compare effects over time where 
possible, present reported adverse events, and 
describe barriers and facilitators to interventions’ long-
term effects. We close by describing the available cost 
evidence. 

From the 2,019 articles in the Food Systems and 
Nutrition Evidence Gap Map (Moore et al., 2021), we 
find 78 studies estimating the effects of food systems 
interventions on food security and nutrition outcomes 
in low- and middle-income countries at least ten 
years after their initiation. There appears to be some 
variation in the types of interventions evaluated in the 
long-term. Four per cent of evaluations overall consider 
long-term outcomes, but eight per cent of food 
production interventions, one per cent of behaviour 
change communication interventions, and two per 
cent of evaluations of food processing and packaging 
interventions are evaluated in the long-term. Only five 
studies identified report cost evidence on the long-
term effects of food systems interventions. 

Most long-term evaluations take place in Sub-Saharan 
Africa (n = 31), reflecting the longstanding interest 
in supporting food security in this chronically food 

insecure region. Ethiopia and India are the most 
studied countries with 11 evaluations each. However, 
because most studies do not report funding or 
implementing agencies, it is difficult to know the 
organisations driving this interest. Nonetheless, 
governments are the most commonly reported 
program implementers (n = 27, 35%), program funders 
(n = 21, 27%), and research funders (n = 36, 46%). 

The most common approach for identifying causal 
impact is statistical matching (n = 36, 46%). This 
approach is often feasible when the decision to 
evaluate is made years after intervention initiation. 
Statistical matching can be conducted with endline 
only data. However, this can introduce bias and a priori 
statistical approaches may allow for stronger causal 
identification. 

A total of 19 studies were included in the analysis of 
the effects of agriculture interventions on income, 
crop production, climate, and the environment. These 
studies consider 25 different interventions, including 
agricultural education (n = 5), agricultural education 
combined with provision of credit (n = 3), soil and water 
conservation (n = 4), water conservation combined 
with agricultural education (n = 1), sustainable 
certification (n = 3), land titling (n = 3), the provision of 
agricultural inputs (n = 1), the provision of agricultural 
inputs combined with agricultural education (n = 2), 
credit (n = 1) and contract farming (n = 2). Due to the 
variable nature of these interventions, it is difficult 
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to meaningfully combine these and develop general 
conclusions about effects. Individual interventions 
were found to be effective and can be referenced to 
understand how these work in local context. 

The overall evidence base is relatively low quality, 
with 88 per cent of impact estimates included in our 
evidence synthesis rated as high risk of bias. Most 
evaluations lack the necessary statistical tests to 
validate the assumptions made by the statistical 
methods used and adjustments needed when the 
estimation assumptions are not met. Without requiring 
alternate evaluation approaches, studies could be 
strengthened by reporting sensitivity analysis for 
hidden bias in statistical matching and establishing 
pre-treatment parallel trends for difference-in-
difference methods. 

We find that, across six studies considering the 
effects of interventions that have an agricultural 
education component, there is a small, positive 
reported effect on production (SMD = 0.16; 95%CI: 
0.09 to 0.22; p < 0.001). Six studies, five of which do 
not consider production, report that interventions 
with an agricultural education component do not have 
a statistically significant effect on income (SMD = 
-0.02; 95%CI: -0.13 to 0.09; p = 0.77). The one study 
that considers both outcomes reports no statistically 
significant change on either (Deschamps-Laporte, 
2013). Two studies considering the effects of organic 
certification programs find that these interventions 

reduce crop production and have no effect on income 
(Akoyi & Maertens, 2017; Ibanez & Blackman, 2017). 
Among the five interventions which were evaluated 
at multiple time periods, two are reported to have no 
statistically significant effect at either time period; 
one had a positive effect early, which lost statistical 
significance in the follow-up; one had a positive and 
statistically significant effect early, which reduced 
but remained statistically significant two years later; 
and the last had statistically significant, positive 
effects which grew from one year to the next (Kumar 
& Quisumbing, 2011; Abdoulaye & Sanders, 2013; 
Funsani et al., 2016). Adverse events reported relate to 
insufficient fertilizer use (Akoyi & Maertens, 2017) and 
possible increases in inequality (Besley et al., 2015). 
Based on qualitative analysis of included studies, 
authors state that tailoring to local context, leveraging 
dynamic contexts without inducing friction, and 
providing stable policies and engagement may facilitate 
impact.

Despite the need to achieve long-term change, 
to our knowledge this is the first ever attempt to 
systematically collect the evidence about the long-term 
impacts of food systems interventions or to synthesise 
their impacts in the long-term. Our rapid evidence 
assessment therefore contributes to the literature by 
highlighting the size of the evidence on the long-term 
impacts of food systems and nutrition interventions. 
We demonstrate that this work is not only possible, 
but happening more often than expected. However, 

we also show that there is a need for continued 
research. Only four per cent of evaluations of food 
systems interventions take a long-term perspective. 
Although the body of evidence is modest in size, 
decision makers will likely find insufficient evidence 
to support specific decision-making needs due to 
sparce coverage of specific intervention-outcome 
combinations. Therefore, decision makers may wish 
to partner with researchers early in the design of 
interventions to support evaluability. 

The studies identified can support policy-makers, 
funders, and implementers in understanding the long-
term effects of these interventions. Individual studies 
can inform decision makers about the effectiveness 
of a particular intervention in a specific context. 
Understanding long-term effects can increase the 
reliability and validity of results and help decision 
makers reach cost-effective decisions, avoiding 
unintended consequences or investing in interventions 
that are ineffective in the long-term (U.S. Agency for 
International Development, 2021; David, 2023). We 
hope that this work will increase interest in what 
works in the long-term and support the consideration 
of potential long-term effects in project planning, 
monitoring, and evaluation.   

The rest of the report is structured as follows: section 
2 provides further explanation about why the effects 
of food system interventions may be different in the 
short- and long-term. Section 3 outlines our methods 
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and the inclusion criteria for our analysis. Section 4 
presents the findings of our synopsis of the state of 
evidence on the long-term effects of food systems 
interventions on food security, nutrition, climate, and 
the environment. Section 5 provides the results of 
our synthesis of the long-term effects of agricultural 
interventions on income, crop production, climate, 
and the environment. Finally, Section 6 contains our 
concluding remarks, highlighting this study’s key 
implications for policy and future research. ●
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The dynamics of food system 
interventions short- and long-
term effects: Background1



The processes between implementing 
interventions and achieving outcomes can be 
complex and theories of dynamic or complex 
relationships are difficult to accurately 
construct. To shape our thinking and convey 
our understanding of complex issues, we 
often simplify problems and the processes 
that determine them. 

For example, centuries of economic research 
have presented simple theories about the 
functioning of markets, societies, and trade 
based on ‘static models’, with the dimension 
of time completely removed (Kay, 2006). 
However, the contexts in which food systems 
interventions are applied are not static. It is 
increasingly argued that the nutrition and 
food security outcomes achieved in the short- 
and long-term are not the same; they can be 
dynamic and change over time (Gerber et al., 
2016; FAO, 2008).  

For instance, in some circumstances, it is argued that 
an intervention that affects outcomes in the short-term 
could lose its effect in the long-term (Stern et al., 2012; 
Forss 2020; David, 2023). This phenomenon is known 
as fade-out or the abatement of effects (Bailey et al., 

2020). This might be caused by a variety of issues, 
such as skill decay or other experiences which override 
early impacts (Green 2020; Schneider 2020; Blattman 
et al., 2014). Alternatively, in other circumstances, the 
effects of interventions, both positive and negative, 
may only begin to materialise in the medium- or 
long-term (Fross, 2020). For example, the potential 
for agricultural insurance to increase fertiliser and 
chemical use, thereby causing environmental damage, 
has been observed for decades (Horowitz et al., 1993; 
Chang et al., 2012). As another example, maternal 
supplements generally improve infants’ anthropometric 
outcomes in the short-term but the full effects on 
children’s cognitive development and health may only 
materialise later in life (Prado et al., 2017). 

The long-term effects of interventions may occur 
through recursive processes (via feedback loops 
through which positive or negative effects build on 
themselves over time) or non-recursive processes 
(“domino effects” where improving one outcome in 
the medium- or long-term also improves another 
interacting factor; Hecht et al., 2019). It is also possible 
that the processes determining the short- and long-
term effects of interventions vary by context. For 
example, a conservation agriculture intervention 
improved maize yields within a single season in a dry 
area of Malawi, but benefits were not measurable until 
the fifth season in a region characterised by high levels 
of rainfall (Ngwira et al., 2013). Thus, reliance on short-
term data can result in over- or under-estimating the 
long-term effects of food system interventions. 

However, few evaluations return to projects years after 
they end to measure these dynamic changes (Pollard 
and Lindkvist, 2020; USAID, 2021). The last outcome 
measurement tends to occur at the end of the project 
cycle and stakeholders move to the next program, 
making it difficult to prioritise long-term evaluations 
(ERIE, 2018). This focus on short-term outcomes may 
also be due to changes in funders programmatic 
priorities, unreliable funding streams, and funding being 
aligned with budget cycles, which are typically shorter 
than five years.  

Recently though, there is a growing interest in long-
term evaluations. USAID reflects the demand for 
long-term evaluations through its recently launched 
Expanding the Reach of Impact Evaluations (ERIE) 
initiative, which includes a guide for planning long-
term impact evaluations (ERIE, 2018). The Norwegian 
Ministry of Foreign Affairs also focuses on the 
long-term effects of food systems in their strategy 
published in November 2022 (Norwegian Ministry 
of Foreign Affairs, 2022). They aim to reduce hunger 
by supporting sustainable ways of increasing food 
self-sufficiency in low- and middle-income countries. 
They seek to do this by promoting nutritious, locally 
produced food. This includes local food distribution, 
which may also create local jobs, increase income, and 
support food security. ●
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Methods2



Building on the growing interest in food 
systems, in this study, we present an overview 
of the existing evidence on the long-term 
effects of a broad set of food systems 
interventions on food security, nutrition, 
climate, and the environment in low- and 
middle-income countries. We relied on the 
living Food Systems and Nutrition Evidence 
Gap Map to identify studies evaluating 
the effects of food systems interventions 
at least a decade after their inception, and 
developed a descriptive analysis on the 
identified studies’ key characteristics (e.g. 
interventions, outcomes, geographic location 
of interventions, study design, and funders). 

Following this, we performed a synthesis of the 
evidence on the effects of agricultural interventions on 
income, crop production, climate, and the environment. 
We reviewed the quality of the evidence base and 
synthesised studies’ reported estimates of the effects 
of agricultural interventions, including information on 
change over time where available. We then considered 
reported adverse effects, examined the barriers 
and facilitators impacting long-term outcomes, and 
summarised the available cost evidence. The protocol 
for this work was developed a priori and is provided 
in Appendix 2. Additional details on the methods are 
provided in Appendix 3.

Food Systems and Nutrition 
Evidence Gap Map and literature 
search

The Food Systems and Nutrition Evidence Gap Map 
was originally commissioned in 2020 by Germany’s 
Federal Ministry for Economic Cooperation and 
Development (BMZ) through Deutsche Gesellschaft 
für Internationale Zusammenarbeit’s (GIZ) “Knowledge 
for Nutrition” programme. The map supports the 
prioritisation of research within the food systems 
space and makes research more accessible to 
decision makers and researchers. In this capacity, 
it has been referenced in documents from the 
Millennium Challenge Corporation (Laborde et al., 
2021); International Food Policy Research Institute 
(Njuki et al., 2021); Foreign, Commonwealth, and 
Development Office (Carter et al., 2021); and European 
Commission (European Commission, 2022). It has also 
been leveraged as a key database in the development 
of two rapid evidence assessments (Berretta et 
al., 2022; Kinzer, 2022) and a systematic review 
(Hammaker et al., 2022).

The methods underlying the Food Systems and 
Nutrition Evidence Gap Map have undergone two 
rounds of external peer review (Storhaug et al., 2022; 
Tree et al., 2022). The search strategy was developed 
in collaboration with an information search specialist. 
The original search for the map was conducted in 

12 academic bibliographic databases and 31 sector-
specific databases and websites in May 2020. The 
project has since become a living evidence gap map. 
The academic bibliographic database search has 
been updated four times. The last search available 
for this work was completed in July 2022. The grey 
literature search was last completed in January 2022. 
Studies identified through the regular updating of 3ie’s 
Development Evidence Portal are added to the map 
on a rolling basis. At the time this REA began (October 
2022) there were 2,074 impact evaluations included in 
the map (Moore et al., 2021). 

Criteria for including and excluding 
studies in this review 

For the state of the evidence review, we included all 
impact evaluations in the Food Systems and Nutrition 
Evidence Gap Map that present evidence of the effects 
of food system interventions 10 years, or more, after 
their inception (Table 1). This time period is somewhat 
arbitrary but has been adopted by researchers in the 
field of economics and those conducting randomized 
controlled trials (David, 2023; Bouguen et al., 2019). 
Furthermore, because most funding cycles are three to 
five years (ERIE, 2018), there was a consensus between 
the authors and the Department for Evaluation in 
Norad that outcomes achieved 10 years after the 
intervention started would be considered long-term 
effects in most cases. 

What do we know about the long-term outcomes of food systems interventions? A rapid evidence assessment – REPORT 3/2023 – DEPARTMENT FOR EVALUATION

18

https://developmentevidence.3ieimpact.org/egm/food-systems-and-nutrition-evidence-gap-map


The analysis for our evidence synthesis was restricted 
to the long-term effects of agricultural interventions on 
income, crop production, climate, and the environment. 
The selection of this topic was based on a 
concentration of evidence and interest from Norad’s 
policy team. The Norwegian Ministry of Foreign Affairs’ 
strategy prioritises increasing food security and 
reducing hunger through the local production of food 
with the expectation that this may improve income in 
the long-term (Norwegian Ministry of Foreign Affairs, 
2022). Interventions eligible for the evidence synthesis 
relate to soil and water conservation; the provision of 
agricultural inputs; agricultural education; agricultural 
insurance; land titling and markets; sustainability 
farming certificates; agricultural credit and savings; 
and contract farming. Common agricultural inputs 
provided are seeds, fertilisers, and pesticides. 
Agricultural education generally takes the form of 
farmer field schools and extension services. Because 
an objective of this work is to specifically examine the 
extent of the evidence on climate and environmental 
outcomes, we considered interventions evaluating 
land-related outcomes as environmental outcomes for 
the purposes of this REA. These re-classified 
outcomes relate to pollution from fertilisers and 
cropping intensity. Table 1 presents the populations, 
interventions, comparators, outcomes, and study 
designs (PICOS) determining studies’ inclusion in the 
evidence gap map, state of the evidence review, and 
evidence synthesis (additional detail in Appendix 3).

TABLE 1 

Inclusion / exclusion criteria for the Food Systems and Nutrition Evidence Gap Map, state of the evidence review, 
and evidence synthesis	

Criteria Included Excluded

Participants All: Individuals in LMICs All: Individuals in high-income countries

Interventions Evidence Gap Map and state of the evidence review: Food systems 
interventions related to the production system, distribution and storage, 
processing and packaging, food loss and waste management, the availability 
and affordability of food, promotion and labeling, women’s empowerment, and 
behavior change communication.

Synthesis: Only studies considering agricultural interventions were considered 
for additional evidence synthesis.

All: All other

Comparison All: Before-after, intervention-control, business as usual, alternate intervention. All: No comparison

Outcome Evidence Gap Map: Economic, agricultural, climate and environment, 
anthropometric, behavior change, bio-nutritional, developmental, diet quality 
and adequacy, food affordability and availability, food distribution, food safety, 
intrinsic motivators, micronutrient status, women’s empowerment.

State of the evidence review: Outcomes from the evidence gap map measured 
10 years, or more, after the beginning of the intervention.

Synthesis: Only studies considering crop production, income, climate, or the 
environment were selected for additional evidence synthesis.

All: All other

Study designs Evidence Gap Map: Experimental and quasi-experimental impact evaluations, 
cost evidence, and systematic reviews

State of the evidence and synthesis: Experimental and quasi-experimental 
impact evaluations, and cost evidence

All: Qualitative impact evaluations, descriptive 
or observational studies that do not assess 
effectiveness, modelling studies

State of the evidence review and synthesis: 
Systematic reviews
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Selection of studies and data 
extraction

Our review process started with re-screening all 
studies included in the Food Systems and Nutrition 
EGM for inclusion in this work. A single reviewer re-
considered studies for their eligibility in the Food 
Systems and Nutrition EGM and recorded the time 
period over which each study measured outcomes. We 
excluded fifty-seven studies from the map during this 
process, most of which were linked to other studies 
which had already been included in the map.2 As such, 
2,019 studies were eligible for inclusion in this rapid 
evidence assessment.

Studies considering outcomes over 10 years, or more, 
were included for this review. Bibliographic, geographic, 
and other descriptive data was previously extracted. 
We extracted further qualitative and quantitative 
information from studies evaluating agricultural 
interventions, including effect sizes, barriers and 
facilitators, cost, and adverse effects. Quantitative 

2	  Linked studies are those that are published on the same intervention 
and present similar analysis. Often, this occurs when a working paper 
and a journal article are published on the same intervention, generally 
by the same authors. Only one publication among a set of linked 
studies is retained to avoid over-representing the evidence base. 
However, the identification and systematic removal of linked studies 
can be challenging and some linked studies were identified during this 
screening process. To maintain the systematic nature of the evidence 
base, the same decision rules applied by the Food Systems and 
Nutrition Evidence Gap Map were applied to identified linked studies 
and the evidence gap map was updated with these decisions. 

data contained within included impact evaluations 
was extracted in duplicate and team members met to 
discuss and reconcile any differences. No additional 
search was conducted to identify qualitative studies. 
Rather, qualitative data within included impact 
evaluations was extracted by one team member. 
Impact evaluations of agricultural interventions 
included in the evidence synthesis were appraised,  
in duplicate, using a rapid critical appraisal tool 
(Appendix 2).

Analytical approach

We present a descriptive analysis of the volume 
and characteristics of the studies we identify on the 
long-term effects of food systems interventions on 
food security, nutrition, climate, and the environment. 
Following this, we conduct a quantitative and 
qualitative evidence synthesis on the effects of 
agricultural interventions on income, crop production, 
and the environment in the long-term. No studies were 
identified that considered the effects of agricultural 
interventions on climate outcomes, so this could not 
be examined. In addition, the three studies identified on 
agricultural insurance were determined to be extreme 
outliers, likely due to the methods employed. They 
considered the same program, implemented in China, 
and calculated results at the province level, resulting 
in a sample size of 31. These studies are presented in 
Appendix 6, Appendix Table 1, and Appendix Table 2, 
but not discussed in the main report. 

In our quantitative analysis, to account for variation 
in the units of outcome measures (ex. kilograms per 
hectare and kilograms per acre), we converted all 
reported and extracted effects into standard deviation 
changes in the outcome attributed to the intervention 
(Appendix 3). We use forest plots to illustrate the 
range of these standardized effects and present 
standardized, reported effects by intervention. When 
interventions could be meaningfully combined, we 
conducted a meta-analysis using inverse variance. 
This approach provides a summary effect estimate 
with studies weighted by the reported precision of 
the estimate (i.e. the variance). Additional sub-group 
and meta-regressions are presented in Appendix 6 
to provide descriptive summary information across 
intervention types, regions, study methods, and more. 
However, these analyses often combine highly variable 
interventions, so should be interpreted cautiously and 
are presented largely for illustrative purposes.

In our qualitative analysis, to investigate how outcomes 
were achieved, we conducted a thematic analysis 
following the method by Thomas and Harden (2008). 
The synthesis progressed in three stages. First, one 
designated coder from the team read the full text of 
the studies included in the evidence synthesis and 
extracted insights into the following areas of inquiry: 
intervention description, sustainability, unintended 
consequences, adverse effects, hypothesized 
mechanism of action, and cost evidence. Insights were 
generally drawn from the author’s own conclusions 
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about what worked well or did not, in the included 
interventions. Because none of the included 
evaluations were mixed-methods, qualitative data 
is not available to validate authors’ conclusions. 
Insights were paraphrased and organised in Excel 
with each insight recorded in a unique row under the 
corresponding area of inquiry. 

In the second stage, the single coder applied a 
deductive coding process and developed broad 
analytical themes. This was done by organising insights 
into similar clusters and then summarising the insights 
in each cluster. During this stage, the coder returned 
to the studies as needed. The purpose of this process 
was to identify common barriers to impact, facilitators 
of impact, causal mechanisms, and unintended 
consequences. 

In the final stage, a second reviewer validated these 
themes, also returning to the studies to confirm 
conclusions and add nuance. The reviewer then 
arranged themes to present them coherently in the 
sections on adverse events, barriers and facilitators to 
long-term success, and cost evidence. 

Qualitative findings may be specific to the study 
setting and may not translate as general conclusions. 
This does not however, take away from the thematic 
understanding of what worked and did not work for 
each intervention. ●

Photo: Thomas Mukoya | Reuters | NTB
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State of the evidence on the 
long-term effects of food 
systems interventions on food 
security, nutrition, climate, and 
the environment3



In this section, we present our descriptive 
analysis of the volume and characteristics 
of the studies we identify on the long-term 
effects of food systems interventions on 
food security, nutrition, climate, and the 
environment. First, we examine the overall 
volume and growth of evidence over time. We 
then consider the distribution of evaluations 
based on the interventions, outcomes, 
geography, methods, and funders reported. 

The volume of evidence on the 
long-term effects of food system 
interventions

Overall, we find 78 impact evaluations examining the 
outcomes of food system interventions a 10, or more, 
years after their inception. This is four per cent of 
the 2,019 impact evaluations in the Food Systems 
and Nutrition Evidence Gap Map. On average, studies 
across the Food Systems and Nutrition Evidence 
Gap Map consider the outcomes of interventions 
2.3 years after intervention initiation. Among the 
studies following interventions for 10 years, or more, 
the average study period is 14.5 years. The study that 
considers the longest period of time examines the 
outcomes of land rights reforms in India starting in 
the 1940s on wages in 2002 (approximately 62 years, 
Besley et al., 2015). 

The number of identified impact evaluations generally 
declines as the length of the study period increases. 
Although we find 1,076 studies reporting on the 
outcomes of an intervention a year or less years after 
an intervention started, 533 studies report on 
outcomes between two and four years after 
intervention inception, and 208 studies consider 
between five and nine years.

This pattern persists when we examine the frequencies 
of studies reporting long-term effects. We find that 
55 impact evaluations report on the outcomes 
of interventions 10 to 14 years after they started 
compared to 13 impact evaluations for the timeframe 
15 to 19 years. Only 10 impact evaluations consider 
outcomes 20, or more, years after intervention 
initiation (Table 2).

Notes table 2: Study period refers to the number of years between 
the year of the intervention’s initation and the year of the final 
outcome measurement. The total number of impact evaluations 
from the Food Systems and Nutrition Evidence Gap Map is 2,019.

1 Study protocols and ongoing studies are coded as “not applicable” 
because the final outcome measurement has not I. 

2 Completed studies for which the number of years between 
intervention inception and the final outcome measure are not 
reported are coded as “not indicated”. 

3 Studies for which we were not able to retrieve the full text are 
coded as “not available”. This happened for a small number of 
studies which were originally coded but PDFs were not saved and 
the study is no longer available. 

TABLE 2 

Number of impact evaluations according to the 
length of the study period	

Study period Number of impact 
evaluations

Percentage of total 
number of impact 
evaluations

One year or less 1,076 53%

2 to 4 years 533 30%

5 to 9 years 208 10%

10+ years 78 4%
10 to 14 years 55 3%

15 to 19 years 13 1%

20+ years 10 0.5%

Not applicable 1 110 5%

Not indicated 2 11 1%

Not available 3 3 0%
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The growth of evidence on the 
long-term effects of food system 
interventions

There has been a significant increase in the number 
of impact evaluations on the long-term effects of food 
systems interventions on food security, nutrition, and 
the environment in the last decade (Figure 1). Over 
three-quarters of impact evaluations (n = 65) following 
outcomes a decade, or more, after the inception of 
a food systems intervention have been published 
since 2012. This accounts for more than a three-fold 
increase in the total number of studies during the past 
10 years (increasing from 13 studies before 2012 to 78 
in 2022). The peak in the number of impact evaluations 
published is in 2018, with nine studies published; 
however, this is closely followed by eight studies 
published 2014. There is a noticeable decrease in the 
number of impact evaluations identified in 2022 (n = 4), 
but it is still too early to conclude that this represents 
a true trend in the data since this is a mid-year figure. 
All studies considering environmental or climate 
outcomes were published within the last decade. 

Notes: The values for 2022 represent a mid-year figure reflecting that the last update to the Food Systems and Nutrition Evidence Gap 
Map was completed in July 2022
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Intervention and outcome coverage 

Over half of the long-term evaluations identified 
consider interventions related to food production (n 
= 43, 55%; Table 3). Specifically, impact evaluations 
consider agricultural extension (n = 11; 13%, Appendix 
3) and water access and management programs 
(n = 10, 13%). Evaluations of the direct provision of 
foods and the provision or use of supplements (n = 
8, 10% each) are also common. Evaluations mostly 
consider agricultural (n = 32, 41%) and economic 
(n = 40, 51%; Table 3) outcomes. The next most 
commonly considered outcome is anthropometrics, 
with 15 studies (19%). The most common intervention-
outcome groups evaluated are the effects food 
production interventions on economic (n = 29, 37%) 
and agricultural (n = 27, 35%) outcomes. Most often, 
these evaluations consider the effects of agricultural 
extension programs on economic outcomes (n = 9; 
12%; Appendix 3). 

Outcomes related to climate and the environment, 
including land-related outcomes, were only measured 
in four studies. Three of these were similar, considering 
soil contamination, fertiliser pollution, and cropping 
intensity. These studies considered land rights, 
agricultural extension programs, and agricultural 
insurance. One study considered the impact of a trade 
regulation intervention on non-food waste produced 
(Ibanez & Blackman, 2015). 

Gaps in the literature base on the long-term effects 
of food systems interventions are generally similar 
to gaps in the literature on the effects of food 
systems interventions. These include evaluations of 
interventions related to food promotion and labelling, 
food quality and safety, and food loss and waste 
management. However, some intervention groups 
are more likely to be evaluated in the long-term than 
others.3 Although the largest deviations from the 
expected four per cent of studies considering long-
term evaluations are observed in intervention groups 
with few evaluations overall, some better studied 
intervention groups show modest deviations from 
the expected value. For example, eight per cent of 
evaluations of food production interventions (n total 
= 583) consider long-term outcomes, but only one per 
cent of behaviour change communication evaluations 
(n total = 555) and two per cent of evaluations of food 
processing and packaging interventions (n total = 297) 
consider long-term outcomes. Outcomes related to 
advertising and labelling, food loss, regulations, and 
time use are not measured in the long-term. When 
prioritizing research, careful consideration should be 
given to the theories of change and if long- and short-
term impacts are expected to be different. 

3	  Chi-squared test based on the expectation that 4% of the studies in 
each intervention group would be long-term returned a p-value less 
than 0.00. This expectation is based on determination that 4% of the 
studies overall considered long-term outcomes. 

There are also difference in the types of interventions 
evaluated over time periods more or less than the 
mean among long-term evaluations (14.5 years).4 
However, this is likely driven by small sample sizes. For 
example, the only long-term evaluation on food safety 
considered a time period of 10 years. Of the three 
evaluations of women’s empowerment interventions 
within the food system, two (66%) consider a 15-year 
time frame.  

4	  Chi-squared test based on the expectation that 50% of the studies 
in each intervention group would consider outcomes longer than 14.4 
years returned a p-value of 0.01. This expectation is based on the mean 
time period considered long-term evaluations.
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Interventions

Behaviour 
change 
communication

Food loss 
and waste 
management

Food production Food provision / 
price reduction

Food transport / 
storage

Processing and 
packaging

Quality and 
safety

Women’s 
empowerment in 
the food system

Total unique 
count3

O
ut

co
m

es
  

Economic 1 0 29 6 5 0 0 2 40

Agricultural 0 0 27 1 5 1 0 1 32

Climate / environment 0 0 3 0 1 0 0 0 4

Anthropometric 3 0 1 8 0 2 0 1 15

Bio nutritional 0 0 1 0 1 1 0 0 1

Behaviour change 0 0 7 2 1 0 0 0 10

Developmental 0 0 0 2 0 3 0 0 5

Diet quality / adequacy 0 0 4 2 1 0 1 0 7

Food affordability / availability 1 0 7 2 1 1 0 0 9

Food distribution 0 0 0 0 1 0 0 0 1

Food safety 0 0 0 0 0 0 1 0 1

Intrinsic motivators 2 0 1 0 0 0 0 0 3

Micronutrient status 0 0 1 2 0 2 0 0 5

Women’s empowerment 0 1 4 1 0 0 0 2 7

Total unique count2 6 1 43 18 7 5 1 3 78

TABLE 3 

Frequency of long-term impact evaluations by intervention-outcome groups1

1 Numbers reflect the number of unique evaluations considering that intervention-outcome combination. Colours represent the relative number of studies with light brown reflecting fewer studies and dark brown reflecting more studies. 
2 The total may be less than the sum of the column as a single study can be in several cells
3 Total number of unique studies may be less than the sum of a row as a single study can be in several cells
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Geographic coverage 

The evaluated interventions were implemented in 
27 countries across the world. Over a third of the 
evaluated interventions were implemented in Sub-
Saharan Africa (n = 31; 40%), but smaller clusters of 
impact evaluations are also available on interventions 
in the Latin America and the Caribbean (n = 17, 22%), 
South Asia (n = 19, 24%), and East Asia and the Pacific 
(n = 8, 10%). Few studies take place in the Middle East 
and North Africa (n = 1, 1%) or Europe and Central Asia 
(n = 2, 3%). India and Ethiopia are the most common 
countries for long-term evaluations to take place in (n = 
11 each, 14%). This is followed by China and Bangladesh 
(n = 6, 8%, each). No study took place in multiple 
countries.

Although there are some differences in the types 
of interventions and outcomes considered in Sub-
Saharan Africa and the rest of the world, it is not 
clear that these differences are meaningful (Appendix 
5). No interventions related to food loss and waste 
management, food quality and safety, or women’s 
empowerment interventions have been evaluated 
in Sub-Saharan Africa. No long-term evaluations in 
Sub-Saharan Africa considered outcomes related 
to climate and the environment, food safety, or 
micronutrient status. However, in all of these cases, 
few evaluations considered these topics generally, so 
it is not surprising that none occurred in Sub-Saharan 
Africa. 

The distribution of studies geographically roughly 
matches the prevalence of food insecurity based 
on the Food Insecurity Index (Figure 2). However, 
population size also seems to play a role in dictating 
where long-term evaluations are conducted. For 
instance, while India is moderately food insecure (Food 
Insecurity Index = 3.96), it is tied for the most studies 
(n = 11). There are no evaluations in the Central African 
Republic, the Democratic Republic of the Congo, and 
Mozambique despite high food insecurity in these 
countries. 
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FIGURE 2 

Correspondence between the number of long-term impact evaluations and the Food Insecurity Index, by country

Notes: The map’s value labels identify the number of studies from each country where three or 
more studies have been identified.  

Notes: Higher number means higher food insecurity. The food insecurity score for each country is derived 
from the inverse of the Access to Food Index reported in the Global Food Security Q2 2022 report (Deep 
Knowledge Analytics, 2022). 
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Methods of evaluations of the 
long-term effects of food system 
interventions

Long-term impact evaluations generally employ quasi-
experimental designs for causal inference (n = 57, 
73%). The most common approach for evaluating food 
systems interventions in the long-term is statistical 
matching (n = 36; 46%; Table 4). Unlike many other 
study designs, such as randomised controlled trials 
(n = 21, 27%), statistical matching is feasible when the 
decision to evaluate is made years after intervention 
initiation, as seems to be common in the case of 
long-term evaluations. These evaluations are often 
conducted without baseline data, relying o nly on data 

collected at the time of the evaluation. Sometimes, 
statistical matching approaches are combined with 
other approaches, such as fixed effects estimation (n = 
7, 10%) and instrumental variables (n = 4, 5%).

Other types of evaluation methods featuring in this 
literature include fixed effects (including difference-
in-difference; n = 24, 31%), instrumental variables (n 
= 15, 19%) and regression discontinuity designs (n 
= 1, 1%). These designs are generally less common 
in the broader evaluation literature due to the data 
requirements often necessary to create a convincing 
application of these approaches. For example, fixed 
effects and difference-in-difference studies can be 
challenging as they require panel data, where data 
is collected over time for both the intervention and 

control groups. Meanwhile, identifying interventions 
with discontinuities or thresholds determining policy 
assignment can be challenging without in-depth 
knowledge of the implementation of policies. This is 
because not all policy intervention assignments are 
characterised by such thresholds or discontinuities. 
Instrumental variables similarly require in-depth 
knowledge of policies to ascertain whether exogenous 
factors determine assignment or uptake. Even with this 
detailed knowledge, it may not be possible to identify 
suitable instrumental variables that explain variation in 
a policy variable but have no independent effect on the 
outcome of interest (Glewwe & Todd, 2022). 

The included studies offer some insight into the types 
of data that can be useful in developing instrumental 
variables and regression discontinuities. Manley 
and colleagues (2015) use the amount of monetary 
transfers households received as an instrument to 
determine the effect of a conditional cash transfer 
program. Geography is used as an instrumental 
variable in three studies. Akoyi and Maertens (2018) 
use distance to the nearest coffee export company’s 
washing station as an instrument for farmers’ adoption 
of private sustainability standards in Uganda. To 
determine the likelihood of engaging with agricultural 
cooperatives, Francesconi and Ruben (2012) use 
a dummy variable for urban and rural residency as 
well as a variable for enrolment in the local military 
air force. Location, rainfall, and prices are used as 
instrumental variables to support the estimation of 

TABLE 4 

Number of impact evaluations according to the length of the study period	

Evaluation method Number of studies Percent of studies

Fixed effects  
(including difference-in-difference)

24 31%

Instrumental variables 15 19%

Randomised controlled trial 21 27%

Regression discontinuity design 1 1%

Statistical matching 36 46%

Notes: The total number of long-term evaluations is 78 (18 studies used several study designs).
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the effect of a safety net program on yield in Ethiopia 
(Filipski et al., 2017). Another study uses lagged values 
of fertile land holdings, adults in the household, and 
livestock to serve as an instrument in the identification 
of the impact of an agricultural extension program 
(Dercon et al., 2009).5  One long-term evaluation uses 
a fuzzy regression discontinuity design to evaluate the 
impact of an unconditional cash and food assistance 
program in Bangladesh (Bari et al., 2022). The 
treatment is partially based on land ownership; those 
owning 0.5 acre or less are eligible for the program. 

The idea of complementing rigorous quantitative 
impact evaluations with qualitative data has been 
gaining currency in recent years. Qualitative 
information can provide valuable insights to better 
understand and explain findings from quantitative 
analysis and they may also help validate findings 
(White, 2008). We find that approximately 10 per cent 
(n = 8; Figure 3) of impact evaluations on the long-term 
effects of food system interventions collect and 
analyse both qualitative and quantitative data. The 
qualitative portions of mixed methods research 
investigated implementation factors which might have 
effected outcomes, how local context effected 
outcomes, or the underlying theory of change. 
However, mixed methods studies remain a minority of 
all impact evaluations and future research would 
benefit from the richness of information gained from 
triangulating between quantitative and qualitative data.

5	  We did not conduct an exhaustive review of all the studies using this 
approach. These examples are provided for illustrative purposes. 

Only five studies report cost evidence, accounting for 
6 per cent of evaluations considering a time frame 
of 10 years or more. Three of these studies conduct 
cost-benefit analysis, one reports unit costs, and 
one calculates an internal rate of return. All of these 
evaluations consider agricultural interventions, such as 
land registration, the provision of seeds, or a soil and 
water conservation program. They focus on comparing 
the cost of interventions with changes in production 
or yield. No evaluations consider the cost of nutrition 
specific interventions and their corresponding health 
benefits, which are more challenging to quantify. 

Funding

Approximately half of long-term evaluations do not 
provide information on the program implementing 
agency (n = 38, 49%, Table 5, page 33), the program 
funding agency (n = 51, 65%), or the research funding 
agency (n = 33, 42%). However, government agencies 
are the most commonly reported implementing 
agencies (n = 27, 35%). These are often the 
governments of the low- and middle-income countries 
where the intervention is implemented.

The second most commonly reported implementing 
agencies are non-profit organisations (n = 13, 17%), 
then international aid agencies (n = 3, 4%). No 
study reports charitable or private foundations as 
implementers. The governments of China, Ethiopia 
and India each implemented three of the evaluated 
interventions (Table 6, page 34). No other organization 
implemented more than one.

Government agencies are also the most commonly 
reported program funders (n = 21, 27%), followed by 
international aid agencies (n = 13, 17%). Non-profit 
organisations (n = 4, 5%), academic institutions (n= 
2, 3%), international financial institutions (n = 2, 3%), 
charitable foundations (n = 1, 1%), and for-profit firms 
(n = 1, 1%) are less often reported as program funders. 
United States Agency for International Development 
(USAID), the Government of Ethiopia, and the 
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Government of India are the most program common 
funders (n = 4 each). Several other organisations 
were reported to have funded two programs each: 
International Fund for Agricultural Development (IFAD), 
Inter-American Development Bank (IDB), Government 
of Zambia, and Danish International Development 
Agency (DANIDA).  

The most commonly reported research funders 
are also government agencies (n = 33, 42%) and 
international aid agencies (n = 19, 24%). Academic 
institutions (n = 8, 10%) and charitable or private 
foundations (n = 6, 8%) are more common as research 
funders than they are as program funders and 
implementers. Non-profit organisations (n = 10, 13%) 
and international financial institutions (n = 5, 6%) are 
also reported as funding some long-term evaluations. 
The most common funders reported are the National 
Institutes of Health (NIH; n = 5), Department for 
International Development (DfID; n = 5), followed by the 
World Bank Group (n = 4), the European Union (n = 3), 
Japan Society for the Promotion of Science (JSPS; n 
= 3) and Swedish International Development Agency 
(SIDA; n = 3). ●

Photo: Gunnar Zachrisen  |  Norad 
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TABLE 5 

Number of studies by program implementing agency, program funding agency, and research funding agency types

Implementing agency Program funding agency Research funding agency

Academic institution 1 (1%) 2 (3%) 8 (10%)

Charitable or private foundation 0 (0%) 1 (1%) 6 (8%)

For-profit firm 1 (1%) 1 (1%) 0 (0%)

Government agency 27 (35%) 21 (27%) 36 (46%)

International aid agency 3 (4%) 13 (17%) 19 (24%)

International financial institution 1 (1%) 4 (5%) 5 (6%)

Non-profit organisation 13 (17%) 4 (5%) 10 (13%)

Not specified 38 (49%) 51 (65%) 33 (42%)

Notes:  The total number of long-term evaluations is 78. Where more than one agency type is reported, multi-coding is permitted (i.e. a study may include more than one listed funder). As a result, the percent values add to 
more than 100. However, if multiple agencies are reported for one study and they fall into the same agency type, these are counted once. 
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TABLE 6 

Most commonly reported implementing agencies and funders

Implementing agency Program funding agency Research funding agency

1. Government of China

Government of Ethiopia

Government of India

( 3 ) 

United States Agency for International Development (USAID) 

Government of India 

Government of Ethiopia 

( 4 each )

Department for International Development (DfID)

 National Institutes of Health (NIH)

( 5 each )

2. NA, all others only implemented a single intervention International Fund For Agricultural Development (IFAD)

Government of Zambia

Danish International Development Agency (DANIDA) 

Inter-American Development Bank

( 2 each )

World Bank Group 

 ( 4 )

3. NA, all others only implemented a single intervention NA, all others only funded a single study European Union

Japan Society for the Promotion of Science (JSPS)

Swedish International Development Agency (SIDA)

( 3 each )

Notes: Where more than one agency is reported by studies, multi-coding is permitted (i.e. a study may include more than one listed funder).
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Synthesis of the evidence 
of the long-term effects of 
agricultural interventions on 
income, crop production, and 
environmental outcomes4



In this section, we present the results of 
our analysis on the long-term effects of 
agricultural interventions on income, crop 
production, and environmental outcomes. 
Although climate outcomes were also eligible, 
no studies were identified which considered 
the effects of agricultural interventions 
on climate. After a brief overview of the 
findings, we describe the overall quality of 
the evidence base and present the effects of 
each type of agricultural intervention on all 
three outcomes, alongside a discussion of why 
outcomes may have been observed. Following 
this, we describe how these effects can 
develop over time, possible adverse effects, 
barriers and facilitators of impact, and cost 
evidence.  

Our analysis is based on 19 studies reporting on the 
effects of 25 interventions, including agricultural 
education (n = 5), agricultural education combined with 
provision of credit (n = 3), soil and water conservation 
(n = 4), water conservation combined with agricultural 
education (n = 1), sustainable certification (n = 3), 
land titling (n = 3), the provision of agricultural inputs 
(n = 1), the provision of agricultural inputs combined 
with agricultural education (n = 2), credit (n = 1) and 

contract farming (n = 2).6 The geographic coverage 
of these interventions is broad and consists of 
interventions implemented in sub-Saharan Africa (n 
= 12), Latin America and the Caribbean (n = 7), South 
Asia (n = 5), and East Asia (n = 1). A summary of the 
included studies is provided in Appendix Table 1 and 
the standardised effect estimates are reported in 
Appendix Table 2.  

Due to the variation in intervention types (Figure 
4) and the overall low quality of the evidence base 
(Figure 5), it is not possible to draw meaningful, 
generalized conclusions about the likely effects 
of these interventions. However, we note that this 
does not mean that the interventions do not work 
in the long-term: the absence of evidence is not 
evidence of absence. Many individual interventions 
are found to be effective, likely due to the specific 
activities implemented and local context. Rather than 
abandoning these interventions, more research is 
needed to understand their likely effects in the long-
term. 

The largest reported effect comes from a in Nicaragua 
which found that an educational agroforestry program 
improved the value of production by 0.47 standard 

6	  Three studies on China’s policy oriented agricultural insurance program 
were also identified. However, these conducted their evaluations on 
very small sample sizes, based on China’s 31 provinces, and were 
identified as statistical outliers. They are included in all analyses in 
the appendix, but not presented in the main report (Niu et al., 2022; Lv, 
2020; Li & Wang, 2022). 

deviations (95%CI: 0.26 to 0.69; p < 0. 001). In contrast, 
the most negative effect comes from a Fairtrade-
Organic certification program in Uganda, which is 
reported to have reduced coffee yield by 0.59 standard 
deviations (95%CI: − 0.78 to − 0.41, p < 0.001). 

We identify small, positive, and statistically significant 
reported effects on crop production from six 
evaluations of interventions that include agricultural 
education components (k = 6, SMD7 = 0.16; 95%CI: 
0.09 to 0.22, p < 0.001; Appendix 6). However, there 
is no statistically significant reported effect of 
interventions which include agricultural education 
components on income (k = 6; SMD = −0.02; 95% 
CI: −0.13 to 0.09; p = 0.77). The single study that 
considers both outcomes reports no effect on either 
(Deschamps-Laporte, 2013). Half of the studies 
included in these analyses include additional activities: 
the provision of agricultural inputs, water conservation 
activities, or credit. 

7	 The standardized mean difference is a common statistical measure 
used in meta-analysis to account for variation in the units used to 
measure continuous outcomes. Because the outcomes measured by 
included studies are often different (ex. production per hectare and 
production per acre) effect estimates are transformed into standard 
deviation changes attributed to the intervention. This value therefore 
indicates that, when effect estimates are weighted by study precision, 
these interventions are reported to increase crop production by 0.16 
standard deviations.
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FIGURE 4A

Kumar & Quisumbing 2011 - Credit and agricultural education (improved vegetable varieties)

Akoyi & Maertens 2017 - Certification (Fairtrade-Organic)

Kumar & Quisumbing 2011 - Credit and agricultural education (long-term leases of fish ponds)

Ibanez & Blackman 2015 - Certification

Deschamps-Laporte 2013 - Agricultural education

Kumar & Quisumbing 2011 - Credit and agricultural education (HH owned individual fish ponds)

IFAD 2018 - Agricultural education

World Bank 2009 - Soil and water conservation

Abebe & Bekele 2014 - Soil and water conservation

Romero & Melo 2021 - Soil conservation

Besley et al. 2016 - Land titling

Funsani et al. 2016 - Provision of agricultural inputs

Baiyegunhi et al. 2018 - Agricultural education

Datta 2014 - Soil and water conservation

Study Effect size with 95% CI

-0.28 [

-0.15 [

-0.14 [

-0.10 [

-0.07 [

-0.01 [

0.03 [

0.03 [

0.03 [

0.17 [

0.17 [

0.20 [

0.23 [

0.23 [

-0.59,

-0.33,

-0.44,

-0.36,

-0.22,

-0.31,

-0.06,

-0.09,

-0.31,

0.09,

-0.06,

-0.03,

0.00,

-0.03,

0.03]

0.03]

0.16]

0.17]

0.08]

0.29]

0.12]

0.15]

0.37]

0.25]

0.41]

0.42]

0.45]

0.48]

5.65

7.68

5.83

6.26

8.13

5.76

8.91

8.60

5.28

9.02

6.87

6.99

6.96

6.50

Weight (%)Income received

Summary of estimates of the long-term effects of agricultural interventions on income and crop production

Notes: * reflects effect estimates that have a low risk of bias. A summary effect estimate is not 
presented as effects of such varying interventions cannot be meaningfully combined.  
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FIGURE 4B

Study Effect size with 95% CI Weight (%)Income received

Akoyi & Maertens 2017 - Certification (Fairtrade-Organic) -0.59 [ -0.78, -0.41] 6.64

Ibanez & Blackman 2015 - Certification -0.27 [ -0.54, -0.00] 4.81

World Bank 2009 - Soil and water conservation -0.16 [ -0.28, -0.04] 8.21

Chankrajang 2015 * - Land titling -0.13 [ -0.62, 0.35] 2.26

Ruml & Qaim 2020 - Contract farming (marketing contract) 0.00 [ -0.17, 0.18] 6.74

Abebe & Bekele 2014 - Soil and water conservation 0.05 [ -0.27, 0.37] 3.95

Gibbons et al. 2016 * - Water conservation and agricultural education 0.07 [ 0.05, 0.10] 9.70

Gibbons et al. 2016 * - Provision of agricultural inputs and agricultural education 0.09 [ 0.07, 0.12] 9.70

Deschamps-Laporte 2013 - Agricultural education 0.11 [ -0.04, 0.27] 7.39

Ruml & Qaim 2020 - Contract farming (resources contract) 0.14 [ -0.04, 0.32] 6.74

De los Santos-Montero & Bravo-Ureta 2017 - Agricultural education (forestry) 0.26 [ 0.10, 0.42] 7.20

Abdoulaye & Sanders 2013 - Provision of agricultural inputs and agricultural education 0.27 [ 0.12, 0.42] 7.46

Funsani et al. 2016 - Provision of agricultural inputs 0.37 [ 0.15, 0.60] 5.70

Melesse & Bulte 2015 - Land titling 0.40 [ 0.22, 0.58] 6.74

De los Santos-Montero & Bravo-Ureta 2017 - Agricultural education (agroforestry) 0.47 [ 0.26, 0.69] 5.97

Summary of estimates of the long-term effects of agricultural interventions on income and crop production

Notes: * reflects effect estimates that have a low risk of bias. A summary effect estimate is not 
presented as effects of such varying interventions cannot be meaningfully combined.  
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There is suggestive evidence from three studies that 
effects of interventions change over time within the 
same context. An agricultural education program 
in Bangladesh (Kumar & Quisumbing, 2011) and an 
intervention in Niger providing improved sorghum 
technology packages, inorganic fertilizers, fungicide 
and agronomic recommendations (Abdoulaye 
& Sanders, 2013) are reported to have improved 
outcomes in the short-term, but effects reduced or 
lost statistical significance over time. Conversely, a 
national program in Zambia which provided reduced 
cost fertilizer and seeds had a modest impact on yields 
after 11 years and a larger impact the following year 
(Funsani et al., 2016).  

Some authors report adverse events around 
insufficient fertilizer use (Akoyi & Maertens, 2017) and 
increased inequality (Besley et al., 2015). Both organic 
certification programs are reported to have reduced 
crop production, but had no statistically significant 
effect on income (Akoyi & Maertens, 2017; Ibanez & 
Blackman, 2015). Authors generally note that tailoring 
to local realities, leveraging dynamic contexts without 
including friction, and stable policies and engagement 
may facilitate impact.  

Photo: Khadija Farah | NYT | NTB
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Study quality and risk of bias

In the 19 studies in the evidence synthesis (25 
interventions), we identified a total of 56 reported 
effects, including the short-term (n = 6)8 estimates 
presented in Section V.3 and subgroup (n = 16) effects 
(Appendix Table 2). Among these 56 effects, seven 
are rated as low risk of bias with the remainder rated 
as high risk of bias (Figure 5). The most common 
sources of bias are related to outcome measurement 
(41 impact estimates rated as high risk of bias) and 
confounding (37 impact estimates rated as high risk of 
bias). 

All studies use self-reported outcome measures, which 
can be subject to bias, especially for outcomes like 
income and crop production. Many studies do not 
address this source of bias. If respondents know that 
the survey is linked to the evaluated intervention, it 
is likely to influence their answers. These studies do 
not describe whether the data collection enumerators 
deliberately concealed information on the intervention 

8	  Although the inclusion criteria restricted studies to those that 
considered long-term effects, short-term effects were extracted for 
studies that reported both. This includes the three estimates discussed 
in the section “Comparison of the short- and long-term effects” and two 
estimates in the study by Akoyi & Maertens (2017) which considered 
the effects of “Utz-Rainforest Alliance-4C” certification in the short-
term. These estimates were not discussed above as the authors did 
not examine the long-term effects of this intervention preventing a 
comparison of the short- and long-term effects unlike in Kumar and 
Quisumbing, 2011. However, they are presented in the appendix for 
reference. 

to the respondents to limit this source of bias. By 
using secondary data that is not directly related to the 
project, data collection is made independent of project 
exposure and bias is avoided.  

Many of these evaluations lack the statistical tests or 
adjustments to demonstrate that confounding factors 
were unlikely to bias estimates. Evaluations with 
statistical matching often do not conduct Rosenbaum 

bounds tests or analyses to show that the estimates 
are not sensitive to unobserved or hidden biases (26 
out of the 31 impact estimates). Two of the studies 
using difference-in-difference do not establish parallel 
trends in outcomes of the treatment and control group 
before the intervention. These studies also do not 
control for time trends to account for differences over 
time in the treatment and control groups (4 out of 12 
impact estimates). 
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Risk of bias of studies included in the evidence synthesis
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Notes: Effect estimates (n = 56) are rated as low risk of bias or high risk of bias. In instances where bias was unclear or ambiguous, 
reviewers’ judgment was applied based on the criteria outlined in Appendix Table A2.2. 
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Effects by intervention type

In our analysis, we present the reported effects by 
intervention type: agricultural education, soil and 
water conservation, the provision of agricultural 
inputs, land titling, credit, organic certification, and 
contract farming. We focus on individual effects and 
explaining reported effects of specific interventions. 
In a limited number of instances where effects can be 
meaningfully combined, we present meta-analysis to 
develop average treatment effects weighted by study 
precision. 

Agricultural education
We find four studies presenting estimates of the long-
term effects of six interventions that have agricultural 
education components on crop production. Two of 
these interventions take place in Sub-Saharan Africa 
and four in Latin America. Three of the interventions 
included a non-educational component: the provision 
of agricultural inputs (k = 2) or water conservation. 
Studies measured maize, sorghum, and grape yield 
as well as the value of agricultural production per 
hectare. Reported effects are all positive, but not all 
statistically significant. The lowest reported effect is a 
0.07 standard deviation (95%CI: 0.05 to 0.10,p < 0.001) 
increase in grape yield, and comes from an evaluation 
of an agricultural extension and irrigation program in 
Argentina (Gibbons et al., 2016). The largest reported 
effect is a 0.47 standard deviation (95%CI: 0.26 to 

0.69; p < 0.001) increase in the value of agricultural 
production per hectare from an intervention 
in Nicaragua which supported the adoption of 
sustainable farming technologies and practices (De los 
Santos-Montero & Bravo-Ureta, 2017). The sustainable 
practices considered included terracing and integrated 
pest management. When intervention effects are 
weighted to account for differences in study precision,9 
the reported average effect is 0.16 standard deviations 
(95%CI: 0.09 to 0.22,p < 0.001).

We also find four studies presenting the estimated 
effects of six agricultural education programs on 
income. Three of these take place in Sub-Saharan 
Africa with the remaining taking place in Bangladesh. 
Three interventions, all from the same study, include 
the provision of credit alongside training in agricultural 
techniques (Kumar & Quisumbing, 2011). Studies 
measured total income (k = 5) and revenue. Reported 
effects on income are generally not statistically 
significant. The lowest effect comes from a program 
that provided credit and training on vegetable 
gardening in Bangladesh (g ̂  = -0.28; 95%CI: -0.59 to 
0.03; p = 0.08; Kumar & Quisumbing, 2011). The highest 
effect comes from a farmer field school program in 
South Africa (ĝ= 0.23; 95%CI: 0.00 to 0.45; p = 0.05; 
Baiyegunhi et al., 2018). When interventions effects 

9	  Inverse variance weighting was used to adjust for study precision. 
Inverse variance weights studies based on the variance of the 
calculated effect estimate. Studies which report smaller variance, often 
indicated through a smaller confidence interval, are given more weight 
in this analysis.  

are weighted to account for study precision, reported 
effects are not statistically significant (SMD = -0.02; 
95%CI: -0.13 to 0.09; p = 0.77). 

The work by Gibbons and colleagues (2016) is the 
only evaluation of an intervention with an agricultural 
education component that we consider to have a low 
risk of bias. They find that two agricultural education 
interventions, which also provide agricultural inputs 
or water conservation efforts, have positive effects 
on yield (ĝ=0.07;95%CI:0.05 to 0.10,p<0.001 and 
ĝ=0.09;95%CI:0.07 to 0.12;p<0.001 respecitively). 
When these interventions are implemented jointly, they 
have a slightly larger effect than the effect of each 
individually (interaction term ĝ=0.03; 95%CI; 0.00 to 
0.059; p = 0.05)

Deschamps-Laporte (2013) is the only study to 
consider the effects of interventions with agricultural 
education components on both production and 
income. An agricultural extension service in western 
Kenya is reported to have no effect on either outcome 
(g=0.11;95%CI: -0.04 to 0.27;p=0.14 and g= -0.07;95%CI: 
-0.22 to 0.08;p=0.36 respectively). 

There is a strong behavioural component to these 
interventions which can be affected by dynamic 
contexts and develop over time. Mentoring and trust 
building initiatives may increase uptake of supported 
agricultural techniques, as could formal education 
and efficient land markets, particularly in the long 

What do we know about the long-term outcomes of food systems interventions? A rapid evidence assessment – REPORT 3/2023 – DEPARTMENT FOR EVALUATION

40



term (Deschamps-Laporte, 2013; Baiyenguhi et al., 
2018). IFAD (2018) conclude that continued, long-term 
technical facilitation that accounts for local context 
may increase uptake of new production techniques. 
Kumar and Quisumbing (2011) highlight the effect of 
community dynamics on achieving long-term change. 
The vegetable garden intervention may have improved 
nutrition outcomes and resulted in the adoption of 
improved vegetable varieties by non-beneficiaries as 
it diffused over time. This was possible due to the low 
entry cost of the vegetable gardening techniques, but 
not seen in the fish pond interventions the authors also 
conducted due to the barriers to entry. 

Soil and water conservation 
We find three studies that look at the effects of soil 
and water conservation efforts on crop production. 
These take place in Niger, Ethiopia, and Argentina. One 
intervention included an educational component, is 
considered to have a low risk of bias, and is discussed 
above (Gibbons et al., 2016). Studies measured grape 
yield, teff yield, and the value of crop production. 
The World Bank (2009) report that natural resource 
management project in Niger, largely related to tree 
planning, reduced the value of crops produced (ĝ=-
0.16;95%CI: -0.28 to-0.04;p=0.007). In contrast, 
a program in Argentina which provided irrigation 
infrastructure and financial incentives alongside 
education to support the competitiveness of small- 
and medium-scale producers is reported to have a 
positive effect on grape yield (ĝ=0.07;95%CI:0.05 

to 0.10;p<0.001; Gibbons et al., 2016). The remaining 
study finds no statistically significant effect of a 
program providing educational and in-kind support for 
conserving and rehabilitating degraded agricultural 
lands on teff yields (ĝ=0.05; 95%CI: -0.27 to 0.37; p = 
0.76; Abebe & Bekele, 2014). 

We find four studies reporting the effects of four 
soil and water conservation efforts in India, Ethiopia, 
Chile, and Niger on total (k = 3) or crop income. 
Reported effects are all positive, but only one is 
statistically significant. The positive effect comes 
from an intervention in Chile which granted artisanal 
fisheries exclusive rights to manage, conserve, and 
exploit certain water areas (ĝ= 0.17;95%C:0.09 to 
0.25;p<0.001; Romero & Melo, 2021). The smallest 
effect comes from the same World Bank (2009) 
study above that reports that the natural resource 
management project reduced the value of crops 
produced in Niger. Authors find the intervention had 
no effect on total income (ĝ=0.03;95%CI: -0.09 to 
0.15,p=0.64), who report no statistically significant 
effect on teff yield above, also report no statistically 
significant effect on income (ĝ=0.03;95%CI: -0.31 to 
0.37;p=0.86)

Datta (2014) is the only study to measure the effects 
of these efforts on environmental outcomes and find 
that the watershed development intervention, mostly 
constructing reservoirs in India, did not affect cropping 
intensity in the long-term (ĝ= 0.04;95% CI: -0.21 to 

0.29;p=0.75). The intervention was also found to have 
no effect on crop income (ĝ= 0.23;95%CI: -0.03 to 
0.48,p=0.08)

Several of these authors stress the effects that 
the dynamic contexts in which these interventions 
function can have on their outcomes (Gibbons et al., 
2016; Datta, 2014; World Bank, 2009). They highlight 
the need for community and long-term engagement 
to allow for intervention effects to develop (Datta, 
2014; World Bank, 2009; Abebe & Bekele, 2014). The 
World Bank (2009) note that part of the reason for the 
reduction in production associated with their activity 
could be that participants shifted to non-agricultural 
activities, which were also supported by the program. 
However, they also acknowledge that many of the 
activities supported by the program did not actually 
improve production.  

Provision of agricultural inputs
Three studies report on the effects of providing 
agricultural inputs, two of which also included an 
educational component. Studies took place in Niger, 
Zambia, and Argentina. All three report positive 
effects on yield, either sorghum, maize, or grapes. The 
smallest effect comes from the low risk of bias study 
by Gibbons and colleagues (2016) discussed above. 
The largest effect comes from a national program in 
Zambia which reduced to cost of fertilizer and maize 
seeds for small scale farmers (ĝ=0.37;95%CI:0.15 
to 0.60;p=0.001; Funsani et al., 2016). However, this 
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intervention had no statistically significant effect 
on income (ĝ=0.20;95%CI: -0.03 to 0.42;p=0.08). 
Although this intervention had the largest reported 
effect, authors posit that this intervention could 
have benefited from being implemented alongside 
an educational component, as was done in the other 
interventions. 

Land titling
Three studies report on the effects of land titling 
interventions in India, Thailand, and Ethiopia. Results 
are highly variable, largely due to the specific local 
context in which the interventions were implemented. 
In Ethiopia, a land registration and certification 
program is reported to have increased the value 
added from agriculture (ĝ=0.40; 95%CI:0.22 to 
0.59,p<0.001; Melesse & Bulte, 2015). Authors note 
that the state was the primary driver of land insecurity 
in Ethiopia. Therefore, formalization was effective 
at reducing insecurity. In contrast, in India, a land 
tenancy reform had no effect on wages (ĝ=0.17;95%CI: 
-0.06 to 0.41;p=0.14; Belsey et al., 2016) and may have 
actually increased inequality. Upper caste individuals, 
who generally had more land holdings before the 
intervention, may have benefited most from this 
program. The final evaluation, from Thailand, finds 
that partial property titling had no effect on the 
primary rice yield (ĝ=-0.13;95%CI: -0.62 to 0.35,p=0.59; 
Chankrajang, 2015) but increased secondary rice yield 
(ĝ=0.69;95%CI:0.18 to 1.21;p=0.009) without inducing 
negative environmental impacts (soil acidification 

ĝ=0.28;95%CI: -0.23 to 0.79;p=0.29) . This last study, by 
Chankrajang (2015), has a low risk of bias. 

Credit
The provision of agricultural credit is considered by 
two evaluations evaluating four interventions. The 
microcredit component of a larger national intervention 
in Brazil which offered financing, infrastructure, and 
training, was reported to increase the value of crops 
produced in all five regions in which it was evaluated 
(Appendix Table 2; Maia et al., 2016). In contrast, the 
provision of credit alongside agricultural education 
on community fish ponds, individual fish ponds, or 
vegetable gardens, had no long-term effect on total 
income in Bangladesh (Kumar & Quisumbing, 2011). 
Although credit provision increased short-term per 
capita consumption expenditures, the effects abated 
in the long term. 

Organic certification 
Two organic certification programs, in Uganda (Akoyi 
& Maertens, 2017) and Colombia (Ibanez & Blackman, 
2015), are reported to decrease production (SMD = 
-0.45; 95%CI: -0.76 to -0.14,p = 0.005) but have no 
statistically significant effect on income (MD = -0.13; 
95%CI: -0.29 to 0.02; p = 0.08). The complex nature of 
the certification scheme and delays in payment may 
have posed a barrier to impact (Akoyi & Maertens, 
2017). Inorganic fertilizers may actually be an important 
component of successful farming in these contexts. 

Contract farming
One study evaluated the effects of two contract 
farming schemes: one in which a company provided 
resources in return for farmers selling to the company 
and another in which farmers agreed to an annual 
fixed price for goods which were regularly collected 
from the farms (Ruml & Qaim, 2020). Both types of 
contracts had, on average, no statistically significant 
effect on palm oil yield (ĝ=0.14; 95%CI: -0.04 to 
0.32,p=0.12 and ĝ=0.00;95%CI: -0.17 to 0.18;p=0.96 
respectively). However, the contract which provided 
resources to farmers was reported to increase yield for 
small (ĝ=0.75;95%CI:0.44 to 1.06;p<0.001) and medium 
(ĝ=1.36;95%CI:1.05 to 1.67;p<0.001) sized growers. 
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Comparison of effects over time

We attempt to compare the outcomes evaluated 
for the same intervention over time to establish 
commonalities in trajectories of change. Within-study 
comparisons, such as this, can help to mitigate the 
confounding factors that may bias comparisons 
of interventions across studies. For example, the 
comparison of two studies evaluating a similar 
intervention, one in the short-term and another in 
the long-term, may be confounded by differences 
in the contexts in which the two interventions were 
implemented (Fenton Villar & Waddington, 2019; 
Waddington et al., 2022). Comparing the outcomes 
of the same intervention in the short- and long-term 
minimises the risk of bias associated with these 
issues. 

We identify only two studies, evaluating four 
interventions, reporting both the short- and long-term 
effects of agricultural interventions. An additional 
study was found that looks at long-term outcomes 
at different time points. Across these three studies, 
we see that reported effects follow highly variable 
patterns of change (Table 7). However, these reported 
estimates have a high risk of bias so findings should be 
interpreted with caution. 

Kumar and Quisumbing (2011) study the effects of 
three interventions combining access to credit and 

TABLE 7 

Effects of agricultural interventions across time periods. 

Study Intervention Outcome Effect in first measurement  
(95% confidence interval)  
time period

Effect in later measurement 
(95% confidence interval)  
time period

Kumar and 
Quisumbing 
(2011)

Access to credit, agricultural 
trainings and leases to fishponds

Income 0.36 (0.06 to 0.65)
3 years

-0.14 (-0.44 to 0.16)
12 years

Kumar and 
Quisumbing 
(2011)

Access to credit and agricultural 
trainings to households with 
ownership of individual fishponds

Income -0.34 (-0.65 to -0.04)
6 years

-0.01 (-0.31 to 0.29)
12 years

Kumar and 
Quisumbing 
(2011)

Access to credit and agricultural 
trainings for the adoption of 
improved vegetable varieties

Income 0.22 (-0.08 to 0.53)
2 years

0.28 (-0.59 to 0.03)
12 years

Abdoulaye and 
Sanders  
(2013)

Provision of sorghum technology 
packages and recommendations

Yield 0.56 (0.30 to 0.82)
9 years

0.36 (0.10 to 0.62)
10 years
0.36 (0.10 to 0.62)
11 years

Funsani and 
colleagues  
(2016)

Reduced cost fertilizer and maize 
seeds

Yield 0.28 (0.05 to 0.50)
11 years

0.36 (0.14 to 0.59)
12 years
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agricultural education in Bangladesh. The effect of 
an intervention providing access to credit, training, 
and leases to fishponds is positive and statistically 
significant effects on income three years after the 
start of the intervention. However, these short-
term effects dissipate and do not translate into 
significant, positive long-term effects. Conversely, 
effect estimates related to the intervention providing 
credit and agricultural training to households with 
ownership of individual fishponds indicate a negative 
and statistically significant effect after six years. Again, 
the effect dissipates and becomes very small and not 
statistically significant in the long-term. Finally, the 
reported effects of the intervention providing access 
to credit and agricultural training for the adoption 
of improved vegetable varieties are positive but not 
statistically significant after two years. In the long-
term, the reported effect estimates turn negative but 
remained statistically insignificant. These findings 
suggest that short-term effects do not always translate 
into long-term impact.

Abdoulaye and Sanders (2013) is the second study with 
short- and long-term estimates. This study analysed 
the effects of an intervention in Niger which provided 
improved sorghum technology packages, inorganic 
fertilizers, fungicide and agronomic recommendations. 
Nine years after intervention inception, the estimated 
effect on sorghum yields was positive and statistically 
significant but magnitude (ĝ=0.56; 95%CI: 0.30 to 
0.82,p<0.001, short-term effect). In the subsequent 

two years, the magnitude of the effect declined 
(ĝ=0.36; 95%CI: 0.10 to 0.62,p=0.006 , after 10 years 
and ĝ=0.36; 95%CI: 0.10 to 0.62,p=0.006 , after 11 
years, long-term effects). Authors do not provide an 
explanation why the effects dissipated.

Funsani and colleagues (2016) do not report estimates 
in the short- and long-term but instead report several 
long-term estimates (more than 10 years after 
intervention inception). This study reported a modest 
and positive statistically significant effect of a national 
program in Zambia which reduced to cost of fertilizer 
and maize seeds for small scale farmers. They found a 
statistically significant positive effect on maize yields in 
2013-2014 (11 years after intervention inception, ĝ=0.28; 
95%CI: 0.05 to 0.50,p=0.01). In 2014-2015, the effect 
was slightly greater and still statistically significant 
(ĝ=0.36; 95%CI: 0.14 to 0.59,p=0.002). 

Adverse events

Using both qualitative and quantitative approaches, 
we investigated if evaluated interventions have any 
adverse effects on our primary outcomes of interest 
or other relevant outcomes. However, not all studies 
measure adverse effects, and adverse effects are not 
always reported when identified. In addition, we did not 
conduct a comprehensive search to identify studies 
that were not included in the evidence synthesis 
but may have reported relevant adverse events. 
Adverse events are likely to be context specific, so 

implementers should consider if the concerns raised 
here are applicable to their specific situation. 

The most apparent adverse event is related to 
insufficient fertilizer use. The two organic certification 
interventions were reported to reduce crop production 
but have no statistically significant effect on income 
(Akoyi & Maertens, 2017; Ibanez & Blackman, 2015). In 
Uganda, this was attributed to a decrease in the use 
of inorganic fertilisers for other crops intercropped 
with coffee (Akoyi & Maertens, 2017). Family labour 
was diverted towards cash crops, there was decreased 
coffee labour productivity, and reduced availability 
of other farm products. Although not stated by 
Ibanez and Blackman (2015), it seems likely that the 
certification program in Colombia would have resulted 
in similar changes in fertilizer use that could explain 
the decrease in production. 

Another concern related to the potential for increasing 
inequality specific to a land titling program in India. 
Besley and colleagues (2015) conclude that the land 
titling program may have increased long-term inequality 
because individuals who did not belong to the upper 
castes generally had lower levels of pre-formalisation 
land holdings and may have been left out of benefitting 
from the program.
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Barriers and facilitators to long-
term success

Given the inconsistent impacts of agriculture 
interventions on income, crop production, and the 
environment, we focus our qualitative analysis on the 
barriers and facilitators to program success presented 
by study authors. While we discuss barriers and 
facilitators to impact for individual intervention types 
above, we present crosscutting themes in this section. 
Broadly, authors suggest three areas that could lead to 
improved long-term impact: tailoring to local realities, 
leveraging dynamic contexts without inducing friction, 
and providing stable policies and engagement. 

Most authors acknowledge that the success or failure 
of the specific interventions in their evaluations does 
not necessarily imply that the intervention will work 
similarly in other contexts or if implemented again in 
the future. Nonetheless, the authors highlight the need 
to be aware of local realities at the design stage. The 
dynamic interaction between the targeted intervention 
and other ongoing activities may determine the 
direction of the effects. If the two work in tandem, 
benefits may be realized. But if the various actors 
counteract, outcomes may not be achieved. Continued 
engagement, including long-term stability, resourcing, 
and training, may be needed to ensure that outcomes 
are maintained. 

Tailoring to local realities 
Causal pathways can be moderated by local context, 
such as the environment, family structure, and 
decisions about how resources are shared within a 
household (IFAD, 2018; Maia et al., 2016; Romero & 
Melo, 2021; Kumar & Quisumbing, 2011). Accounting 
for these factors may facilitate impact. Tailoring allows 
interventions to account for farmer’s decision-making 
processes and leverage these processes to achieve 
programme objectives (World Bank, 2016; IFAD, 2018). 
For example, developing and updating a focused 
curriculum and appreciating the agro–ecological 
contexts was believed to facilitate the success of 
an agricultural education program in Tanzania (IFAD, 
2018). Going beyond technical facilitation to include 
mentoring and monitoring may have supported long-
term adoption of recommended innovations. 

Failure to internalise local context can result 
in interventions having negative, unintended 
consequences. For example, land reforms in India 
increased inequality in the long-term because benefits 
were largely restricted to upper castes (Besley et al., 
2015). The reforms had no effect on wages. Melesse 
and Bulte (2015) note that the land formalization 
program in Ethiopia may not work well in contexts 
with strong customary land rights as this could 
result in the development of two parallel land tenure 
systems. The authors propose that such reforms, 
when enacted without sufficient institutional support 
or with a disregard for competing interests and local 

norms, may impede the “assurance” gains from such 
formalization. A Fairtrade-Organic certification in 
Uganda inadvertently lowered coffee production, 
possibly because inorganic fertilisers and pesticides 
were actually needed to maintain cultivation (Akoyi & 
Maertens, 2017). Other crop outputs suffered due to 
the diversion to organic production methods; therefore, 
future policy needs to account region-specific farm 
and intercropping patterns. Datta (2014) stresses the 
importance of engagement in the community and 
conclude that poorly conceived policies, detached 
from ground realities, can increase cost, vulnerability, 
and inequity in the long term. 

Leveraging dynamic contexts without inducing 
friction
Due to the dynamic context in which agricultural 
interventions function, there is significant opportunity 
to leverage synergies between interventions and 
various actors. However, this same dynamic context 
can prove to be a barrier to impact when not properly 
addressed.  A holistic understanding of possible 
countervailing forces that may hold back the expected 
benefits of interventions, especially when changing 
established production methods, may be needed for 
effective program design. Leveraging dynamic contexts 
without inducing friction can ease access and facilitate 
impact. 

When it works, the simultaneous implementation 
of several interventions or a collaboration between 
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various stakeholders can facilitate impact (Gibbons 
et al., 2016). Evaluators of a watershed development 
initiative in India and agricultural education programs 
in Argentina stress the importance of building 
complementarities in program design, particularly 
when intervention seek to change production practices 
(Gibbons et al., 2016; Datta, 2014). In Argentina, the 
joint implementation of two agricultural interventions 
had a slightly larger impact than the implementation of 
each intervention individually, implying that synergies 
between programs may facilitate impact. Both Funsani 
and colleagues (2016) and Deschamps-Laporte 
(2013) indicate that accompanying seed and fertiliser 
provision programs with technical training on their use 
could facilitate impact in Zambia and Kenya. 

However, dynamic contexts can induce friction (Akoyi & 
Maertens, 2017). For example, the private sustainability 
standards introduced in Uganda in 2006 intended 
to empower farmers through the power of Fairtrade 
(Akoyi & Maertens, 2017). The program was plagued by 
organic fertiliser shortages and delays in payments of 
certification checks. The payment structure, which was 
produce-pegged, worked against farmers. The scheme 
resulted in the diversion of family labour towards 
cash crops and reduced the availability of other farm 
products. It decreased coffee labour productivity and 
resulted in no meaningful change in income. 

Stable policies and intervention engagement
Continuity or extended engagement can facilitate 
impact; erratic engagement or implementation can 

pose a barrier to impact. For instance, the long-term 
returns for irrigation projects may take time to develop, 
so continuing support may be needed after the formal 
end of programs (World Bank, 2009; Abebe, 2014). 
In Ethiopia, the state was the dominant driver of land 
tenure insecurity. So, when land rights were formalized, 
they became more secure, and production increased 
(Melesse & Bulte, 2015). Conversely, in India, changes in 
policies related to groundwater use were attributed to 
a reduction in the impact of a watershed development 
program (Datta, 2014). Generally, authors report 
that, trust, continued engagement with beneficiaries, 
awareness activities, and stable partnerships, including 
reliable long-term financial support, may facilitate 
outcomes (IFAD, 2018; Baiyegunhi et al., 2018; World 
Bank, 2009).

A common problem with large-scale interventions is 
what happens after the program is «over». The World 
Bank (2016) underscores the need for maintaining 
programme contact after it ends to sustain effects. 
Short-run early adopter effects may not be sustained 
long-term unless the intervention or agricultural 
approach is spread throughout the intervention 
community. The diffusion of intervention effects over 
time within a community can facilitate long-term 
impacts (Kumar & Quisumbing, 2011 and Besley et 
al., 2015). This necessitates understanding the role 
of mediating factors in sustaining the impacts. For 
example, Kumar and Quisumbing (2011) find that 
improved vegetable varieties spread more quickly 
through communities than fishponds because of 

their lower cost. This may explain some of the time-
dependent effects of the intervention on nutritional 
indicators. Spillovers and variation in intrahousehold 
allocation also likely played a role. 

Cost evidence 

Little cost evidence is available from the included 
evaluations on the long-term effects of agricultural 
interventions (n = 3). The World Bank (2009) estimate 
an internal rate of return of 45 per cent from investing 
in a tree plantation program. There is a lower bound 
of 28 per cent if conservative estimates of fodder 
value are used. However, this estimate seems to 
be based on outcome measurements rather than 
impact measurements, which are reported not to be 
statistically significant or even negative. The land titling 
program in Ethiopia is estimated to have a one-time 
social cost of about 1 USD per plot and result in an 
annual gain of 75.40 USD in productivity (Melesse & 
Bulte, 2015). Although Funsani (2016) do not conduct a 
formal cost analysis, they indicate that the cost of the 
fertiliser subsidy program evaluated is high (40.2% of 
the government’s annual agricultural budget) and may 
not be justified when considering the small effects of 
the program on yield and income. These results need 
to be considered cautiously as they only represent 
the evidence from a limited number of interventions 
and may not be generalisable. Future research should 
consider the use of more comparable cost metrics to 
allow for the identification of the most cost-effective 
interventions. ●
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Conclusion5



Although we find a larger evidence base 
than initially expected (n = 78), the vast 
majority (96%) of evaluations of food 
systems interventions consider outcomes 
within 10 years of intervention initiation. On 
average, outcomes are measures 2.3 years 
after interventions start, but  53 per cent of 
evaluations consider a time period of a year 
or less. Because few studies consider each 
specific intervention-outcome combination, 
the development of definitive conclusions 
of the long-term effects of food systems 
interventions challenging. Only five studies 
report cost evidence regarding the long-term 
effects of food systems interventions. As 
a result, there is considerable room for the 
evidence base to develop. 
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There may be some variation in the types of 
interventions evaluated in the long-term. Four per cent 
of evaluations overall consider long-term outcomes, 
but eight per cent of food production interventions, 
one per cent of behaviour change communication 
interventions, and two per cent of evaluations of 
food processing and packaging interventions take a 
long-term perspective. The apparent focus on Sub-
Saharan Africa (n = 31) is likely due to the long-standing 
interest in improving food systems in the chronically 
food insecure region. However, the inconsistent 
reporting of funding agencies makes it difficult to 
know which organisations are most interested in long-
term evaluations. Government agencies seem to be 
the most common funders of long-term evaluations 
(n = 36). Because the decision to evaluate is often 
taken long after intervention initiation, many long-term 
evaluations rely on endline only data and use statistical 
matching approaches. 

The most commonly evaluated intervention-outcome 
combinations are production systems interventions 
and agricultural or economic outcomes. Agricultural 
interventions which are subject to long-term evaluation 
are generally based on the theory that reducing 
environmental uncertainty and building resilience in 
the long-term will increase farmers’ investment, access 
to land and markets, and engagement in global value 
chains. This is thought to improve measures of income, 
production, climate, and the environment. Despite the 
concentration of evidence, the variation in the types 

of agricultural interventions and outcomes considered 
results in few evaluations of each intervention-
outcome combination and challenges in making 
generalizable conclusions about their effectiveness. 

Nonetheless, some policy relevant findings are 
beginning to emerge and warrant further research. 
Individual, low risk of bias effect estimates can be 
referenced to understand effects in specific contexts 
(Gibbons et al., 2016; Chankrajang, 2015). Overall, 
the reported effects of agricultural interventions on 
income, crop production, and the environment are 
small or statistically insignificant in the long-term. 
However, results are highly variable across intervention 
types and regions. There is suggestive evidence 
from three studies that effects of an intervention 
can vary over time within the same context (Kumar & 
Quisumbing, 2011; Abdoulaye & Sanders, 2013; Funsani 
et al., 2016). So, short-term effect measurement should 
not be substituted for long-term evaluations. The 
effects of agricultural interventions on income and 
crop production seem to be facilitated by tailoring to 
local realities, leveraging dynamic contexts without 
inducing friction, and stable policies and engagement. 
Adverse events, specifically around fertiliser use and 
inequality, have been reported.

Few studies consider more than one of our included 
outcomes, and those that do report no meaningful link. 
There is weak evidence from two studies that income 
or production does not have to come at the cost of 

negative environmental effects. In Thailand, a partial 
land titling program had no effect on the share of land 
with acidic soil and slightly increased the secondary 
rice harvest (Chankrajang, 2015). There was no effect 
on the primary harvest. A watershed development 
project in India increased income without inducing a 
corresponding increase in cropping intensity, which 
often leads to land degradation (Datta et al., 2014). The 
studies that report on production and income generally 
found null effects for both (Funsani et al., 2016; Abebe 
& Bekele, 2014; Akoyi & Maertens, 2018; Deschamps-
Laporte, 2013; World Bank, 2009; Ibanez & Blackman, 
2015). 

Limitations in available studies 
The overall evidence base on the long-term effects 
of food systems interventions is limited. Due to the 
modest number of included studies and variation in 
interventions considered, there is insufficient evidence 
to reach conclusions about the likely effects of 
agricultural interventions on income, crop production, 
climate, and the environment in the long-term. The 
limited availability of evidence on the effects of food 
systems interventions on climate change may be 
due to methodological considerations and inclusion 
criteria. Evaluations of the effects of the food systems 
itself, as opposed to food systems interventions, would 
not be included in the Food Systems and Nutrition 
Evidence Gap Map, nor would evaluations of other 
types of interventions, such as efforts to reduce fossil 
fuel emissions by factories or cars. 
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The evidence that is available has meaningful risks of 
bias. However, many of the sources of bias of included 
studies could be readily addressed through additional 
statistical analyses, which would not necessitate 
completely changing the evaluation approach. 
Studies regularly lack sufficient reporting of common 
statistical and placebo tests and necessary statistical 
adjustments that might add confidence about the 
specific application of a study design. For example, 
studies using statistical matching could reduce 
risk of bias through the use of Rosenbaum bounds 
tests to determine if there is significant unobserved 
confounding. Studies using difference-in-difference 
methods could have controlled for time trends to 
account for differences in the treatment and control 
group over time. This adjustment would have increased 
the confidence in the assumption that treatment and 
control groups would have experience parallel trends 
in their outcomes in the absence of the intervention. 
Although self-reported data may be the only option for 
evaluators in some cases, blinding participants to the 
purpose of data collection or using secondary data 
that is not related to the program being evaluated can 
reduce biases in outcome measurement. 

Another key limitation is that most studies in the 
evidence synthesis (n = 13) present the average 
treatment effect on the treated. In this context, the 
average treatment effect on the treated generally 
reflects the impact of the intervention on those who 
chose to adopt the agricultural practice supported 

by the intervention. When uptake is low, this does not 
always reflect the population-level average treatment 
effect (reported in 4 studies). The average treatment 
effect on the treated omits possible effects on people 
who chose not to adopt the intervention. However, a 
land certification program in Ethiopia reports similar 
production effects calculated through the average 
treatment effect on the treated and intention-to-treat 
analysis (Melesse & Bulte, 2015).

The lack of mixed methods and cost evidence 
research generally, and in our evidence synthesis 
in particular, reflects a need to gather qualitative 
information about structural impediments to change, 
details on cost structures, potential complementarities 
with other programs, and sustainability. 

Implications 

For policy-makers
A modestly sized but sparsely distributed body 
of research exists on the effects of food systems 
interventions on food security, nutrition, climate, and 
the environment 10 years, or more, after intervention 
initiation. The identified evaluations can be referenced 
to understand facilitators and barriers to impact in 
specific, local contexts. 

• Because the food systems interventions evaluated 
in the long-term are so variable, policy makers may 
find insufficient evidence on specific interventions 

or outcomes of interest. The evidence becomes even 
more restricted when considering certain regions or 
vulnerable groups. 

• Due to the highly variable nature of the evidence 
base, policy-makers should avoid concluding that 
agricultural interventions do not work in the long-
term and maintain a state of equipoise. Intervention 
effects ranged widely and several interventions were 
found to be successful in specific local contexts. 

The absence of cost evidence means that, even 
if interventions are found to be successful, it is not 
possible to determine if an intervention is worth the 
investment. 

The relationship between effects over time is 
variable, so short-term evaluations cannot be used to 
make conclusions about long-term change. 

Policy-makers and researchers may wish to partner 
early in the implementation of food systems 
interventions to design interventions for evaluability 
in the long-term. Often, the decision to evaluate is 
made years after intervention initiation. This can 
require the adoption of evaluation approaches which 
are less rigorous and less useful for decision making. 

• Incentive structures may need to be updated to 
support long-term evaluations so that policy-makers 
have the information they need to make evidence-
based decisions. 
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For program funders and implementers
Project design should consider the possibility of 
adverse events from agricultural interventions, such 
as inappropriate fertilsier use or increased inequality.    

Design should anticipate project close-out and what 
happens when a program is “over” to limit short-term 
positive impacts abating with time.  

The evidence indicates that interventions with stable 
policies and engagement and tailoring to local 
context while leveraging dynamic contexts may 
facilitate impact. But, this finding needs to be validated 
through mixed-methods research. 

Researchers and research funders
More mixed-methods work is needed to support 
the funding and design of contextually relevant 
interventions which have impact in the long-term. 
Because most food systems interventions require 
behaviour change to have long-term impact, mixed-
methods research is needed to understand participant 
lived-experiences which underly mechanisms of 
change. Understanding of the local context and the 
mechanisms at play should lead to a more complete 
and precise theory of change which, in turn, can 
increase the likelihood of positive impacts and 
minimise the advent of adverse effects.

Although the effects of the food system on climate and 
the environment are now well established, additional 

research on interventions within the food systems 
to improve climate and environmental outcomes is 
needed. 

Collecting data on indicators across the causal 
chain (environment, crop production, and income) at 
baseline and endline would provide valuable insights 
into how these interventions work in the long-term.

Cost evidence is needed to know if interventions 
represent an efficient use of limited resources.

Statistical tests or adjustments to address 
confounding and a priori research designs could 
strengthen the evidence base. 

Strengths, limitations & future 
directions 

Due to the rapid nature of this work, results should be 
interpreted more cautiously than those of a systematic 
review. Relying on the Food Systems and Nutrition 
Evidence Gap Map may result in some relevant 
studies being omitted from this evidence assessment. 
Although the evidence gap map is rigorous and broad, 
this broad nature means that some studies related 
to the long-term outcomes may have been missed. In 
particular, the Food Systems and Nutrition Evidence 
Gap Map only selects one study from any set of linked 
studies. In the original map (published 2021), the most 

recent study was selected. We expect this to be the 
one considering the longest time frame, but that may 
not always be the case. During the update period, we 
identified an additional 20 linked studies. In these 
cases, the originally included article was retained in the 
map. 

Although we found a meaningful number of studies, 
only a small proportion of these could be synthesised. 
The studies presented are highly variable, making it 
difficult to draw broad, generalisable conclusions. 
Studies included in the evidence synthesis did not 
include qualitative research, so our barriers and 
facilitators analysis was largely restricted to the 
conclusions of the authors. Future work should expand 
the evidence base, allowing for the development of 
stronger conclusions about the effects of individual 
intervention types, and focusing on specific vulnerable 
groups. More mixed-methods research is needed 
to understand participant perceptions of these 
interventions as lived experiences are likely to affect 
the long-term impacts of food systems interventions. In 
addition, more cost evidence is needed to understand 
if these interventions are worth the investment. 

This research project could be expanded through 
the additional synthesis of the studies that were not 
included  in the evidence synthesis. In addition, a more 
detailed consideration of the methods used by the 78 
long-term studies and the feasibility of applying these 
methods to other evaluations would be valuable in 
facilitating the future long-term evaluations ● 
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Appendix 1 

Terms of References
Rapid evidence assessment

What facilitates success 
and failure of food systems 
interventions in the long-term

Background 

Food security is a key priority area for the Norwegian 
government, which is also working on unifying its 
policies on climate and the environment and its 
development policy1. The Norwegian government plans 
to strengthen its food security support in development 
cooperation, of which food production is a key area. 
The Norwegian Agency for Development Cooperation 
(Norad) that manages a large part of this aid, practices 
results-based management which aims to use 
evidence to improve management, including knowledge 
from evaluations and research. 

While there is a keen interest in evaluations and 
research, there is limited evidence of long-term effects 
of interventions. Pollard and Lindkvist (2020) argue 
that donor agencies do not sufficiently initiate and 
fund evaluations of long-term effects, partly because 
evaluations are often commissioned aligned with 
budget cycles, and there may be a limited demand for 
evidence after project funding have subsided. When 

1	 See the Government's political platform (The Hurdal-platform).

funding cycles are typically shorter than 5 years, this 
means that we rarely find evaluations going back long 
after projects have ended. This is unfortunate as some 
effects may take longer to appear, and we may fail to 
learn what works in different contexts.

While there is some evidence that decentralized 
evaluation/project evaluations funded by donor 
agencies may have a shorter, rather than a longer- time 
perspective, less is known of the time-perspective of 
research in general and impact evaluations of food-
security interventions in low- and middle-income 
countries in particular. 

Evaluations with a short-time perspective may not 
capture that incremental change sparked by a 
project abates once the project has ended – or when 
transitional and transformational change is required to 
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achieve change but occurs only after a longer time2. 
Typically, transformational/transitional change may 
involve going from one state to another resulting in 
massive behavioral change. Unless data is collected 
after the desired change has occurred, we may 
erroneously conclude that a project was unsuccessful 
while if we had waited a little longer the project may 
have been regarded a massive success. Unless we pay 
particular attention to the long-term in project planning 
and evaluation, we risk myopic implementers that 
prefer incremental over transformational change if the 
results of projects targeting the first are measurable in 
the short-term, while the other may take a longer time. 

The International Initiative for impact evaluation (3ie) 
published an Evidence Gap Map (EGM) in February 
2022 on Food systems and nutrition evidence3. “In the 
last few years, significant efforts have been made to 
improve food systems to facilitate better food security 
and nutrition outcomes. As a result, there is a vast 
amount of evidence on what works, but navigating the 
research is complicated, making it difficult for decision-
makers to use the evidence.” The evidence gap map 

2	 In the chapter 'From measuring impact to understanding change', Forss 
quotes Ackerman who distinguishes between three types of change: 1) 
Developmental, 2) Transitional and 3) Transformational. Developmental 
change is incremental, while transitional and transformational change 
is radical and involves a shift from one stage to another. The major 
difference between transitional change and transformational change 
is that transitional change is planned and involves shifting to a more 
desirable state, while transformational change is radical and can be 
unexpected.

3	 See: https://www.3ieimpact.org/programme/nutrition-and-food-
security/food-systems-and-nutrition - quotes are from this site.

provides an “overview of the literature on food systems 
interventions. It reports on evidence from all key areas 
and intervention types within the food system and also 
identifies potential primary and synthesis evidence 
gaps.”

While this Evidence Gap Map provides a 
comprehensive overview of topics covered and 
topics that are missing for more than 2000 impact 
evaluations and synthesis studies, 3ie has as of yet not 
checked gaps in terms of time-perspectives in these 
evaluations. This evidence gap-map and the literature 
already collected provides a unique opportunity 
to explore the time-perspective of studies of food 
security interventions. 

To ensure we learn more about what works in the long-
term, the Department for Evaluation wish to support 
3ie’s research, and the efforts to further strengthen the 
Evidence gap map on food systems and nutrition, by 
including the time-perspective of these evaluations in 
a Rapid Evidence Assessment (REA). More specifically 
the aim is to understand how outcome trajectories 
evolve over time, the extent to which these trajectories 
can be attributed to the intervention and synthesis 
evidence of what facilitates success in the long-term. 

The suggested REA is part of a larger effort from the 
department for evaluation on food security where 
the department will a) map and synthesise evidence 
from process evaluations of climate adaptation in 

food production (out for tender now) b) analyse use 
of knowledge in the current food-security portfolio 
(planning stage) and c) investigate long-term effects of 
food-security aid. These terms of references are a part 
of c) with an aim to contribute with knowledge on what 
works in the long term.

Purpose 

The purpose of the study is improved accessibility and 
knowledge of the time-perspective, whether long-term 
effects are covered, and what facilitates long-term 
success and failure, relying on the universe of studies 
identified by 3ie in their evidence gap-map on food 
systems and nutrition. 

It is expected that this work will be of interest to a 
broad audience, including, agencies and governments 
working in the area of food security, researchers, 
and the general public. This includes the Norwegian 
aid-administration that is currently building a food-
security portfolio. In particular we hope that the study 
will increase interest in what works in the longer term, 
and that potential long-term effects are considered in 
project planning, monitoring and evaluation (M&E). 

Objectives

•	 Identify/map the time-perspective of evaluations 
included in the EGM (including average time from 
implementation to measurement of outcomes) 
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•	 Identify whether outcome trajectories change 
over time (including identifying potential patterns, 
and whether these can be attributed to the 
intervention)

•	 For evaluations that has a long-perspective – 
explain what facilitates success/failure.

•	 For the same evaluations – synthesize any 
evidence related to long-term environmental and 
climate effects. 

Scope

The scope are the more than 2000 impact evaluations 
and synthesis studies identified by 3ie for the EGM on 
food systems and nutrition. 

In this rapid evidence assessment, long-term is 
defined as at least 10 years after implementation of 
an intervention. Evidence collected more than 5 years 
after the intervention, but less than 10 years is referred 
to as medium-term evidence. 

Possible research questions

Time- focus/time-perspective of evaluations 

1.	 To what extent do evaluations from the EGM 
on food systems document long-term effects? 
(For example average number of years from 
implementation to measurement of change in 
outcomes)

2.	 To what extent do these evaluations document 
long-term environmental and climate effects?

3.	 Do these evaluations consider adverse effects? 

Synthesis of findings 

4.	 How effective are food-security interventions in the 
long-term? (Can any patterns in impact trajectories 
be identified?)

5.	 What facilitates long-term success and failure? 

Approach and methodology (based on 3ie’s 
approach to rapid evidence assessment)

The suggested approach and methodology is 3ie’s tried 
and tested approach to rapid evidence assessment 
developed in line with other types of evidence 
synthesis and described below. 

Rapid Evidence Assessments (REA) are a type of 
evidence synthesis approach that has been developed 
to address policy relevant questions within a more 
limited time and resource context than what is typically 
available for full systematic reviews. There is no single 
definition of a rapid review and recent reviews of study 
methods have highlighted the variation in rapid review 
methods (Featherstone et al., 2015; Hartling et al., 2015; 
Khangura et al., 2012; Tricco et al., 2017). However, 
such approaches typically involve adjusting methods 
used in traditional systematic reviews and adopt one or 
more shortcuts to give more timely answers to urgent 
questions (Schünemann & Moja, 2015).  

Common shortcuts include addressing more narrowly 
focused questions; limiting the number of sources 
consulted in the search; limiting the time frame and 
language of the search; using only one reviewer 
for screening, full text review, appraisal and data 
extraction; and presenting conclusions as a narrative 
summary rather than conducting a formal statistical 
synthesis (Ganann et al., 2010; Featherstone et al., 
2015; Tricco et al., 2017). The reported production 
time for rapid reviews vary significantly, ranging from 
5 minutes to 12 months, with most reviews typically 
taking between 1 and 6 months (Hartling et al., 2015; 
Featherstone et al., 2015; Tricco et al., 2017).  

3ie’s approach to REA uses explicit, systematic and 
transparent procedures to quickly respond to a 
specific policy question adopting the most rigorous 
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methods feasible within the time and resources 
available. The methods vary depending on the 
timeframe and budget.  

Description of steps of the rapid evidence 
assessment: 

Development of a study protocol describing the 
methods: The study protocol will outline the approach. 
The development of a study protocol a-priori approach 
ensures a systematic and transparent approach is 
followed. The protocol will be shared with stakeholders 
for additional inputs. It will include a description of 
the types of studies considered for inclusion, search 
and screening strategy, framework for data extraction, 
critical appraisal and analysis.  

Search and screening: The main search and screening 
process was completed during the development of 
the original EGM, however the team will conduct some 
additional searches to identify qualitative studies 
related to the programmes evaluated in the included 
studies. The details of the search strategy and 
inclusion criteria will be determined at the protocol 
stage and will be informed by the scope of the 
literature identified. Screening of studies will be done 
by trained consultants with oversight from a Senior 
Evaluation Specialist.  

Data extraction: The team will use the data extracted 
for the EGM and use a standardized data extraction 

tool for the quantitative data. In addition to relevant 
effect sizes, the data extraction template may include 
bibliographic, geographic and substantive data, 
including timelines for data collection, information on 
effect moderators, standardised methods information, 
and data on how studies address equity. The team 
may also extract the descriptive, methodological, and 
quantitative data from each included study using a 
standardised data extraction form.

Risk of bias (critical appraisal) of included 
studies: The team will assess the risk of bias of the 
eligible studies, drawing on the signalling questions in 
3ie’s risk of bias tool which covers both internal validity 
and statistical conclusion validity of experimental and 
quasi-experimental designs (Waddington et al. 2012), 
and the bias domains and extensions to Cochrane’s 
ROBINS-I tool (Sterne et al., 2016). Qualitative 
information will be extracted from the additional 
qualitative studies and the quality of these studies will 
be assessed through the CASP tool (Critical Apraisal 
Skills Programme [CASP], 2008). 

Data analysis (quantitative): Analysis will depend 
upon the number of studies ultimately included, but 
we aim to set a scope for the REA that includes no 
more than 20 studies in order to allow for a full and 
rigorous analysis, given the timeframe and resources 
available. The team will conduct a meta-analyses 
of studies that we assess to be sufficiently similar. 
Meta-analysis will be implemented when two or 

more effect sizes using a similar outcome construct 
and when the comparison group state is judged to 
be similar across the two, similar to the approach 
taken by (Wilson et al., 2011). Whenever feasible, the 
team will conduct moderator analyses to investigate 
sources of heterogeneity using random effects 
meta-regression. Following the PROGRESS-PLUS 
approach (Oliver et al., 2008), the team will assess 
moderators falling into three broad categories 
of extrinsic, methodological, and substantive 
characteristics to address inequity aspects. This 
moderator analysis will be used to determine the policy 
design features that affect impact.  

Data analysis (qualitative): The team will perform a 
barriers/facilitators factors analysis to identify any 
implementing element which may or may not facilitate 
programme success, as well as any nuances about 
the context of each included study following the 
method by (Thomas & Harden 2008). Specific context-
related information which can help to understand 
and explain the direction of the meta-analysis effects 
will be included to give an overall view of how those 
interventions work. The team will also discuss 
information on costs, and specifically address the 
sustainability of the outcomes in the medium- and 
long-term. 

Reporting: Findings and implications for policy and 
research will be synthesised in a 40-page report using 
plain language to maximise the use and uptake of 
findings.  
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Deliverables 

a.	 Inception report including a study protocol. 

b.	 Draft report 

c.	 Final report 

Ethical consideration 

All parts of the assignment shall adhere to recognised 
evaluation principles and the OECD Development 
Assistance Committee’s quality standards for 
development evaluation, as well as relevant guidelines 
from the Department for Evaluation. It is expected 
that the assignment is carried out according to 
accepted research and evaluation ethics and it shall 
be undertaken with integrity and honesty and ensure 
inclusiveness of views. Ethical considerations and 
accompanying safeguards shall be documented 
throughout the review processes. 

Organization of the rapid evidence assessment 

The assignment will be led by 3ie’s team leader and 
overseen by the Department for Evaluation in Norad. 
The team leader will report to the Department for 
Evaluation. The team leader shall be in charge of 
all deliveries and will report to the Department for 
Evaluation on the team’s progress, including any 
problems that may jeopardise the assignment. 
All decisions concerning the interpretation of this 
Terms of Reference, and all deliverables are subject to 
approval by the Department for Evaluation.  

Quality assurance shall be provided by 3ie prior to 
submission of all deliverables. 
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