
CHAPTER 7  

Food Security Under a Changing Climate: 
Exploring the Integration of Resilience 

in Research and Practice 
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and Pamela Katic 

Introduction 

Climate change already affects vulnerable populations in many low- and 
middle-income countries and is expected to alter the lives of many more 
people in even more areas of the world in the future (IPCC, 2018). 
The nutritional status of these people is of particular importance because 
climate change will exacerbate the incidence of malnutrition in these
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areas (Fanzo et al., 2018; Myers et al., 2017; Phalkey et al., 2015). 
Some projections show an increase of 4.8 million undernourished chil-
dren worldwide by 2050 due to climate change, and 97% of the people 
at risk of hunger will be in low-income countries (IFPRI, 2017). Climate 
change has a direct influence on food availability because it affects habi-
tats and crop productivity. Furthermore, ensuing increases in prices are 
expected to reduce accessibility to healthy foods such as vegetables, fruits, 
and animal-source foods with repercussions on people’s diets (Spring-
mann et al., 2016; Wiebe  et  al.,  2015). Despite the uncertainty in these 
projections, regional differences in agricultural production are expected 
to widen the gap between the rich and the poor (Nelson et al., 2010; 
Parry et al., 2004; Stevanovic et al., 2016). Trade (including food aid) 
might not be able to fully buffer localized food shortages and ease these 
problems (Elbehri et al., 2015; Nelson et al.,  2009; Stevanovic et al., 
2016). 

Climate change will not only affect food production and sourcing; its 
effects are expected to ripple throughout value chains and food systems. 
Studies indicate that higher temperatures and prolonged exposure to high 
levels of CO2 concentration could lead to losses in nutrient content (e.g., 
zinc, iron, proteins) of key food crops, induce changes in important 
quality parameters (e.g., dry matter, sugar content, citric and malic acid, 
organic acids, antioxidant compounds) (Dong et al., 2018; Högy & Fang-
meier, 2009; Moretti et al., 2010; Myers et al., 2014), and increase the 
incidence of foodborne pathogens and mycotoxins (Battilani et al., 2016; 
Tirado et al., 2010). Storage, marketing, and retail systems will need to 
adapt as areas become hotter and transportation will have to negotiate 
with less durable and more frequently flooded roads as well as damaged 
port infrastructure (Nicholls & Cazenave, 2010; Shi  et  al.,  2015). Elec-
trical grid failures caused by hydroelectric dams that run dry or by 
an overburdening demand will affect retail shops as well as consumers 
(Portier et al., 2013). The utilization of food will also be affected. 
Studies suggest that increased contamination of drinking water supplies 
and increases in the prevalence of respiratory diseases and diarrhoea are 
possible, particularly in semiarid areas (Signorelli et al., 2016). 

Concerns for vulnerable populations have increased not only because 
of the likely impact of climate change and a better understanding of the 
long-lasting implications of malnutrition (Alderman et al., 2006; Martins  
et al., 2011), but also because researchers, practitioners, and develop-
ment agencies have developed a greater appreciation for the complexities
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of the issues surrounding food security. For example, discussions about 
food security immediately after World War II were mostly related to 
commodity trade, tariffs, barriers, food processing, and calorie availability 
with little primary concern regarding malnutrition (FAO, 1946). By the 
beginning of the 1980s, new and richer ideas had entered into the 
debate. Notably, Amartya Sen pointed out how, during twentieth-century 
famines, it was not the lack of food (total calories output from agriculture) 
that caused problems of hunger, but rather the inability of the poor to 
access it. Today, there are numerous definitions of food security, but most 
recent ones share common traits and describe it as a multifaceted problem 
linked to the availability, accessibility, utilization, and stability of food over 
time that affects people’s physical, social and economic development (see 
Mark Constas’ Chapter 5 in this volume). These multidimensional defini-
tions are better suited to comprehend and address the complexity of the 
threats posed by climate change. 

Given the magnitude and the broad reach of the challenges that the 
world is facing, it is not surprising that the scope of development interven-
tions has broadened from food production to integrated approaches that 
target entire food systems (FAO-WHO, 2014; Mbow et al., 2019; Oliver 
et al., 2018). One obvious consequence of this new paradigm is that inter-
ventions require approaches of increasing complexity and collaboration 
among experts from different fields. 

A relatively new concept supporting contemporary development 
thinking and interventions in climate change, humanitarian, and food 
security contexts is that of resilience. Resilience is now regularly used 
in the academic literature and within the international development 
community as an approach to deal with adverse shocks and to promote 
sustainable development (Serfilippi & Ramnath, 2018). Prosperi et al. 
(2016) and Vonthron et al. (2016) note that research on resilience 
and vulnerability could provide support when framing the principles of 
sustainable food systems and that the concept of resilience can be useful 
to rethink food emergencies and development. Because it is integrative 
by construction, resilience has been recognized to link together research 
areas that have often been considered in isolation (e.g., gender, social 
protection, health and nutrition, climate change, energy, infrastructure) 
(Béné et al., 2016), and it is expected to provide support for a systems 
approach with recognition for the relations among human capabilities 
and natural systems (Xu et al., 2015). Given the multifaceted impacts
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of climate change that can affect virtually all dimensions of food secu-
rity, resilience has the potential to be a useful concept to help develop a 
coherent and inclusive method to support decision-making and plan for 
interventions that require work at the intersection of multiple disciplines 
(Grafton et al., 2019; Quandt et al., 2017; Wilson, 2010). 

In this chapter, we explore how the concept of resilience has been inte-
grated into the work on climate change and food security and whether 
its use has helped researchers and practitioners advance their agenda. 
First, we review the academic literature to determine how academics have 
engaged with the concept of climate resilience in a food security context. 
Then, we provide a case study of the way resilience is used by imple-
menters on the ground. Finally, we draw key conclusions and suggestions 
on how to move the climate resilience agenda for improved food security 
forward. 

Resilience in the Academic Literature 

on Food Security and Climate Change 

Two parallel processes should be considered when analysing the influ-
ence of resilience on the work on climate change and food security. 
First, during the last two decades, published research became increas-
ingly receptive of the progress made in the field of food security research 
and broadened its scope from a distinct focus on agricultural production 
and agricultural policies (Nelson et al., 2009, Rosegrant et al., 2014) to  
considering instruments associated with social inclusion and protection as 
well as a vision for entire food systems (Nelson et al., 2018; Rosenzweig 
et al., 2020; Schwan & Yu, 2018). Second, at approximately the same 
time, the interpretation and use of the concept of resilience went through 
changes that made it more usable for researchers and practitioners. The 
concept evolved from one describing ecosystem stability (Holling, 1973) 
to one illustrating the ability of social systems to absorb shocks and 
stressors and, through adaptive processes, to reorganize into fully func-
tioning entities. This conceptual broadening is also how resilience became 
a prominent concept in the literature on food security and disaster and risk 
management during the first decade of the twenty-first century (Alinovi 
et al., 2008; Pingali et al., 2005). Furthermore, after an initial focus 
on resilience as an end in itself and the ensuing efforts to quantify and 
measure it, researchers moved to an interpretation of resilience as a means 
to achieving an ultimate end such as food security (Ansah et al., 2019).
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A search in the Web of Science Core Collection shows that researchers 
working on climate change have steadily and increasingly included the 
concept of resilience in their work. The search of the published literature 
reveals that the words ‘climate change’ and ‘resilience’ appeared together 
in the published literature a total of 48 times during the period 1996– 
2000 and 8,626 times during the period 2016–2020 (Fig. 7.1). 

A similar pattern is apparent when a comparable search is carried out 
for articles in which the words ‘food security’ and ‘resilience’ or ‘climate 
change’, ‘food security’, and ‘resilience’ appear together. In all combina-
tions, the incidence of the word ‘resilience’ increases significantly after the 
year 2005 and even more pronouncedly after 2015 (Fig. 7.1).
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Fig. 7.1 Incidence of the words ‘climate change and resilience’; ‘food secu-
rity and resilience’; ‘climate change, food security and resilience’ in selected 
academic literature, years 1996–20201 (Note 1Search strings used in the Web 
of Science Core Collection literature search: TS = [climate change] AND TS = 
[resilience]; TS = [food security or food insecurity] AND TS = [resilience]; 
TS = [climate change] AND S = [Food Security or Food Insecurity] AND TS 
= [Resilience]. Source Authors) 
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What follows is a brief review of selected research at the nexus of 
climate change, resilience, and food security. This review reveals the wide 
range of responses covering all the major components of food systems that 
have been investigated and the wealth of information on actions and inter-
ventions that have the potential to increase people’s resilience to climate 
shocks and stressors and improve people’s food security under a changing 
climate. 

Agricultural Food Production 

While discussions on agricultural risk management have overwhelmingly 
concentrated on the use of crop insurance and index-based insurance 
(Cole et al., 2013; Giné & Yang,  2009; Giné et al., 2008; Hill et al., 
2016, 2019), a range of viable strategies beyond financial instruments 
are available to lower climate-related risks by reducing vulnerability or by 
making food production systems better able to cope with and recover 
from shocks (Hallegatte et al., 2017; Lipper et al., 2018). Improved 
agricultural and pest management practices have also been widely demon-
strated to have positive impacts on crop production (Arefi et al., 2017; 
Deb et al., 2018; Garnett et al., 2013; Midega et al., 2018). They 
are expected to increase and stabilize yields in the face of long-term 
changes in temperature, precipitation, and of the frequency and severity 
of extreme weather events (De Pinto, Cenacchi et al., 2020; Rosegrant 
et al., 2014). Gains in productivity and reductions in yield volatility are 
possible in both rainfed and irrigated systems through the expansion of 
soil and water management practices that increase water availability for 
crops in rainfed systems (Rockström & Barron, 2007) and the intro-
duction of water-saving technologies in irrigated systems (Molden et al., 
2010). Increasing the availability of diverse genetic material (FAO, 2011), 
advances in crop breeding and new genome editing systems such as 
CRISPR/Cas (Mojica et al., 2009) can protect crop production from 
a deteriorating climate (Rosegrant et al., 2014). A closer integration of 
crops, trees, and livestock into more complex systems is expected to stabi-
lize or increase productivity and protect agricultural production from 
extreme weather events (Altieri et al., 2015; Asfaw et al., 2019; Lin,  
2011; Weindl et al., 2015) and to increase the resilience of agricultural 
livelihoods (Quandt et al., 2017). Climate-related advisory services are 
considered essential to protect production and reduce output volatility
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by facilitating preparedness and timely responses (Aker & Mbiti, 2010; 
Goddard, 2016; Schimmelpfennig, 2016; Woodfine, 2009). 

Distribution, Processing, and Marketing 

Investment in processor and distributor networks can make supply chains 
less vulnerable to climate change and better suited to withstand shocks 
from extreme weather events (Zilberman et al., 2012). Innovations in 
packaging, processing, and storage practices improve efficiency, reduce 
waste, and increase the availability of nutritious albeit perishable foods 
(James & James, 2010). Expanding rural electrification is expected to 
increase the availability and reduce the cost of nutrient-rich, highly perish-
able foods such as vegetables and fruits, not only by facilitating their 
production using irrigation, but also by providing more cold-storage 
options (Arndt, 2019). Investments in processing and cold-storage facil-
ities, feeder roads, and cooled transportation have the additional benefit 
of smoothing income shocks that small producers face from season-
ality, market volatility, and weather shocks (da Silva & Fan, 2017). Risks 
of food poisoning and food spoilage can be abated with the develop-
ment of quality assurance and control tools and methods that prevent or 
control microbiological risks (Jacxsens et al., 2010; Tirado et al., 2010). 
Processing foods (e.g., drying and salting meat and fish, processing milk 
into yogurt and cheese) is shown to reduce the need for cold storage and 
prevent the spoilage of nutritious foods, thus increasing its availability to 
consumers (Berlin et al., 2008; GLOPAN, 2016). 

The general consensus in the literature is that trade will play an impor-
tant role in adjusting to the shifts in agricultural and food production 
patterns resulting from climate change (Brenton et al., 2022; Nelson  
et al., 2009, 2010), improving household food access by moderating 
price increases, and reducing shocks to food availability (Brown & Kshir-
sagar, 2015; Brown et al., 2017; Lybbert & Sumner, 2012). However, in 
order to ensure that the stabilizing power of trade is realized, investments 
in maintaining, expanding, and climate-proofing existing infrastructure 
are considered necessary, particularly in order to reach geographically 
isolated, poor, and/or socially marginalized communities (Thacker et al., 
2019).
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Food Preparation and Consumption 

The consequences of hunger and malnutrition on people’s health greatly 
affect already vulnerable people’s capacity to respond, cope, and adapt 
to the negative consequences of climate change (Tirado et al., 2015; 
Wheeler & von Braun, 2013). Addressing undernutrition and micronu-
trient deficiencies under a changing climate requires that micronutrient-
rich foods such as vegetables, fruits, nuts, seeds, and pulses are made 
widely available and affordable despite unfavourable production condi-
tions (Headey et al., 2018; Nelson et al.,  2018; Ruel et al., 2017). Efforts 
to develop fortified food, biofortified crop varieties, and the supplemen-
tation of targeted micronutrients can help reduce people’s nutritional 
deficiencies (Chakrabarti et al., 2018; Martorell et al., 2015) and mitigate 
the reduced nutrient quality in crops caused by climate change (Beach 
et al., 2019). In low-income countries, food processing and preserva-
tion techniques can increase food safety and preserve nutritional value of 
foods while minimizing the need for cold storage (FAO, 2016). Commu-
nication and participatory approaches are essential in both rural and 
urban settings to change consumers’ behaviour and promote a dietary 
shift from carbohydrate-rich staples to a more diverse and healthier diet 
that addresses micronutrient deficiencies (Leroy & Frongillo, 2007; Ruel, 
2001; Ruel et al., 2017). Nutrition labelling, advertising restrictions, taxes 
on unhealthy foods such as sugar-rich sodas, and nutrition education in 
schools and health centres are suggested policy levers that can be used 
to encourage behaviour change that favours resilience to climate change 
(Fanzo et al., 2018; Hawkes et al., 2017). 

Capacity Building in Institutions and Governance 

The role of national and regional governments, community organizations, 
and market institutions is now recognized as essential to provide informa-
tion and encourage the types of innovation and investments necessary to 
manage climate risks (Meinzen-Dick et al., 2013). In particular, invest-
ments in improving governments and local organizations’ capacities to 
provide effective leadership are considered necessary for the coordination 
of responses that span across numerous stakeholders and economic sectors 
(Babu et al., 2019). Many new technologies that are expected to improve 
people and systems’ resilience require that coherent policies and regu-
latory procedures be in place (England et al., 2018; Saito,  2013) and
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that at times, these must be globally harmonized (such as in the case of 
genetic engineering) to avoid trade bans and implementation bottlenecks 
(Duensing et al., 2018). 

Informal institutions, for example social networks, are recognized to 
promote cooperation in resource management and income diversification, 
and thereby contribute to livelihood and ecological resilience (Kristjanson 
et al., 2017). They can also help reduce the gender gap in information 
about climate risks and in decision-making power which are recognized 
as detrimental to develop efficient responses to climate change and to 
achieve better nutrition and health outcomes (Bryan et al., 2017; De  
Pinto, Seymour et al., 2020; Peterman et al., 2014). Stronger governance 
is essential to reduce investment gaps that penalize vulnerable groups 
and to ensure that resilience-enhancing investments are spread across 
economic, social, and environmental dimensions (McGregor et al., 2020; 
Meinzen-Dick et al., 2013). 

An Operational Problem 

Notwithstanding the breadth and depth of the research at the nexus of 
climate change, food security, and resilience, our review reveals some of 
its limits. We found that, overwhelmingly, studies use the word ‘resilience’ 
to give an intuitive depiction of a desirable trait of food systems, without 
connecting it with a specific theory or framework to back up their 
claims about increasing the resilience of households or communities to 
climate stresses or shocks. We also found that despite the complexity of 
the system analysed, the characterization of resilience (resilience of what 
and to what) often lacks specificity. Only a small portion of the litera-
ture actually attempts to model or measure resilience or how resilience 
contributes to food security (Bene et al., 2017). Furthermore, most 
studies linking resilience and food security track multiple commonly avail-
able production-oriented proxies (e.g., yields, production, and revenues) 
but very few consider multiyear resilience-related outcomes. These obser-
vations mirror what other authors have found in their reviews of the 
literature. Hogeboom et al. review the nexus water, energy, and food 
(Hogeboom et al., 2021) and find that only a few studies model (20%) 
or measure (13%) resilience. In a thorough analysis of papers that look at 
resilience in agri-food supply chains, Stone and Rahimifard (2018) find  
that there is a poor consensus on what elements are the most important 
for resilience. Ansah et al. (2019) suggest that since studies do not resort
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to a common resilience framework, the number of different indicators 
used, the length of time that they were tracked, the different units of 
analysis, and the different approaches (statistical vs modelling) all make 
comparing the results difficult, if possible at all. Constas et al. (2014) 
note how variable selection tends to be context-specific and driven by 
data availability rather than theory. 

Operational issues might be at the root of these shortcomings. Largely 
guided by the work of the WFP/FAO ‘Resilience Measurement Tech-
nical Working Group’, important conceptual progress has been made 
in the measurement of resilience in the context of food security and 
humanitarian interventions (Constas et al., 2014). Efforts to increase the 
operational viability of the concept of resilience can be found in studies 
that attempt to connect more formally agricultural and household activ-
ities with resilience and human well-being (for example, Quandt et al., 
2019; Robinson et al., 2015; Rockström, 2003; Silici et al., 2011; Verchot 
et al., 2007). However, despite these valuable contributions, difficulties 
remain in connecting concepts that are both intuitive and complex. This 
is in part due to the structural complexities of working with systems made 
of many interconnected parts in which a shock affects the functioning or 
behaviour of one component of the system or of a group of people and 
then ripples through the system to reach other components or groups of 
individuals (Béné, 2020). Predicting the effects of investments and inter-
ventions that aim to abate the negative effects of climate change is also 
difficult because of positive and negative feedback loops (Bryan et al., 
2017), non-linear relationships among factors that determine the system 
functioning, and because of the existence of thresholds below which a 
change in one component does not result in some appreciable difference 
in the performance of the whole system (Levine, 2014). 

These conceptual difficulties might also explain why the literature 
provides limited evidence on the causal relationship between actions 
that purportedly increase resilience to climate stresses and shocks and 
improved food security. For example, Wilson (2010) points to the 
limits of multifunctional agricultural systems in building resilience while 
Cochrane and Cafer (2018) find limits and exceptions to the expected 
positive effect of diversification in agricultural livelihoods and small-
holder production on community resilience. Gil et al. (2017) review 
the literature on integrated farming systems and find that studies gener-
ally claim a positive association between integrated farm systems and 
enhanced resilience (by virtue of increased yields, reduced yield variance,
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or increased incomes), but they also stress that very few studies identify 
the causal pathways that lead to increased climate resilience. Rosenstock 
et al. (2019), perform an extensive review of the published literature on 
climate smart agriculture (CSA), an approach to agriculture that includes 
among its objectives improving resilience, and find that less than a fifth 
of all articles attempt to connect CSA practices with resilience. They find 
that most of the articles that do so focus on a few indicators (e.g., soil 
quality and input-use efficiency) and assume that improvements in these 
indicators signify an increased resilience to climate change. The authors 
also state that the general disagreement among researchers on what to 
measure and what indicators to use, might explain why the literature on 
CSA provides so little information on one of its foundational pillars. The 
few cases where resilience per se has been measured directly are through 
a self-assessed recovery index, estimated through series of recall questions 
and psychometric techniques (Béné & Haque, 2021). However, these 
tools have been developed to analyse resilience at the household level 
rather than at a broader food system level. 

Therefore, it appears that despite the amount of research on how 
to respond to various climate threats, our knowledge of how these 
actions translate into resilience is still limited, and an identification of a 
sequence of investments that can generate climate-resilient pathways to 
food security still appears elusive. 

Resilience in Practice---The Case of Projects 

Implemented Through the Adaptation Fund (AF) 

The international development community has embraced the concept of 
resilience as a proxy for long-term growth, with a clear recognition that 
resilience to stressors and adverse shocks is essential for individuals and 
communities to achieve sustainable development. As a result, the role 
of resilience is codified in several targets of the United Nations’ 2015 
Sustainable Development Goals (e.g., SDG targets 1.5, 2.4, 13.1). In 
order to understand how, up to now, practitioners on the ground have 
engaged with the concept of resilience in a climate change and food secu-
rity context, we analysed a series of projects which were implemented 
through the Adaptation Fund (AF). The AF was chosen for two reasons. 
Firstly, the AF was created specifically to finance adaptation projects in 
low- and middle-income countries that are parties to the Kyoto Protocol 
and are particularly vulnerable to the adverse effects of climate change
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(Adaptation Fund, 2021a), and secondly, agriculture and food security 
are two of the key areas in which the AF provides support (Adaptation 
Fund, 2021b). 

As of April 2021, the AF had financed over 160 projects since its incep-
tion in 2010 (Adaptation Fund, 2021c). Of these, we selected twelve 
projects (Table 7.1) for in-depth analysis based on the following criteria: 
(i) the projects had to have a strong ‘food security’ component, (ii) they 
had to have ‘resilience’ building as a key objective, and (iii) they had to be 
at the implementation stage or completed. We selected cases from diverse 
countries and regions to account for variations in climatic, ecological, 
and socioeconomic contexts. We excluded projects that were in high-
income countries (e.g., Moldova), funded primarily for readiness building 
of recipients, or were of very short duration, e.g., one year or less.

Within each project, we explored: (i) whether resilience was conceptu-
alized as a means to achieving food security and/or other developmental 
outcomes or was conceptualized as an end in itself; (ii) whether a char-
acterization of resilience (resilience of what and to what) was provided; 
(iii) the type of interventions proposed for enhancing resilience; and (iv) 
what indicators and methods were used to evaluate whether resilience was 
achieved. From a methodological viewpoint, our approach is ‘descriptive-
exploratory’ in nature and uses ‘typical’ or ‘illustrative’ cases (Yin, 2009). 

With few exceptions (e.g., PN10), the projects we analysed commonly 
framed resilience as an ‘end’ goal for the project. However, only two 
projects (PN7 and PN8) provided a formal definition of resilience. In all 
the projects, the term was often framed in contrast to the ‘vulnerability’ of 
certain entities against various climate changes and stresses. This narrative 
indicates that resilience was considered as an ‘antidote’ to vulnerability. 
Another term, ‘adaptive capacity’, which was conceptualized as a media-
tory variable between vulnerability and resilience, was commonly found. 
The implicit Theory of Change (ToC) common to all those projects 
implied that certain interventions would increase the adaptive capacity 
of vulnerable entities, reduce loss and damages, and eventually reduce 
vulnerability, which, in turn, would improve resilience (as an end-goal) 
(Fig. 7.2).

Depending on the project, the targeted beneficiaries included small-
holder farmers, farm households, agropastoralists, rural communities, 
small pond-based aquaculture systems, agricultural sector, livestock 
systems, or even ‘natural systems’ such as forests (Fig. 7.2). Project narra-
tives about specific entities of interest were not obvious and often involved
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an overlap of these various entities, with some projects specifying one 
entity (PN2, PN11) and others (e.g., PN1, PN6, PN10) referring to the 
resilience of multiple entities. 

Climate-induced ‘variability’ and ‘extremes’ were common vulnera-
bility factors and differed from country to country. The most common 
concerns were erratic rainfall, unpredictable monsoon season, high 
temperature, dry spells, droughts, and floods. Some other climate-
induced biotic and abiotic stresses were also mentioned including water 
shortages, soil fertility loss, agricultural drainage issues, landslides, soil 
erosion, pest infestations, deforestation, and bushfires. These shocks and 
stresses were said to lead to yield/productivity decline, loss of income, loss 
of livelihood, and reduced food security. References to specific proper-
ties of related ecosystems were provided in some cases. Examples include: 
desert or arid ecosystems, special protected areas with valuable biodi-
versity, and fragile mountain ecosystems and grasslands (pasturelands). 
Vulnerability framing however was not limited to climatic reasons. Low 
income or poverty, discriminatory socio-cultural norms of exclusion (e.g., 
women, youth, and ethnic minority groups), lack of institutional capaci-
ties and services as well as inadequate awareness and knowledge of various 
actors regarding climatic change and appropriate adaptation options were 
argued to be key reasons for vulnerability. 

The proposed interventions varied widely, with a common one being 
the promotion of new and improved agricultural technologies and prac-
tices. This included intensification and diversification of crop and animal 
species; crop rotations; Integrated Pest Management (IPM); better water 
management practices (e.g., polytunnels, microdams, irrigation schemes, 
rainwater harvesting, water mills, and drip irrigation systems), soil conser-
vation (e.g., planting legumes and soil conservation practices); new 
planting time and techniques; agroforestry (e.g., planting native, fast-
growing, and multipurpose perennials and/or tree species that provide 
food, fuel, timber, and other ecosystem services); conservation agricul-
ture practices (e.g., minimum tillage and retention of crop residues); 
agricultural flood control techniques (e.g., semi-circular bunds, check 
dams, gully plugs, infiltration ditches, swales, and agroforestry planta-
tions); drought tolerant field crops and livestock species; and integrated 
management of grasslands. 

A few projects (e.g., PN8, PN9) mentioned risk management and 
market-related types of interventions such as market analysis and business
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plan development, contract farming, value chain development, agricul-
tural insurance, microcredit, and new funding packages for farmers. 
Training of farmers about climatic changes, new agricultural practices, and 
new financial and market opportunities, was a common intervention. 

All the projects showed a clear ambition to improve adaptive capacity 
at the institutional level. Enhancing the technical capacity of government 
and non-government institutions, especially meteorological and agricul-
tural extension services, for monitoring local agroclimatic contexts and 
delivering location and weather-specific, timely, and climate-proof services 
(e.g., seasonal forecasts) featured prominently in all the projects. Staff 
training and development of new educational materials (e.g., manuals) 
appeared as common forms of intervention. Other interventions included: 
fostering learning and knowledge exchange through improved data anal-
ysis and management; communication and advocacy through short films, 
publications, printed materials, and press; forming new climate-smart 
farmer field schools or strengthening the capacity of existing ones; and 
demonstration plots. Engaging with and influencing policies through 
feedback and advocacy, and the mainstreaming of climate field schools 
were also among the institutional level interventions. 

Interventions were targeted at the community level as well. These 
included: forming new resource user groups and/or strengthening 
the adaptive capacity of existing groups; training of local institutions 
(e.g., village Panchayats in India and Village Development Committees 
in Nepal) on climate change; developing community-based adaptation 
action plans; forming community grain banks, seed banks, and fodder 
banks; community-managed storage of agricultural produce, community 
forestry, and community-based drinking water and biogas facilities. 

At both the household and community levels, there was a strong 
emphasis on creating new Income Generating Activities (IGAs) for target 
beneficiaries. Examples included: rabbit and duck rearing, medicinal and 
aromatic plants, oil extraction, organic farming for niche market, cultiva-
tion of high-value fruits and vegetables, milk processing, candle making, 
pickle making, growing herbs and mushrooms, and fuel-efficient cooking 
devices. An emphasis on women and youth was common in all these 
IGAs. 

In all the projects, we found a strong emphasis on ‘participatory 
learning and action’ (PLA) involving project staff and beneficiaries. 
Almost all the projects abstained from top-down interventions and 
emphasized developing locally appropriate adaptation actions through
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participatory approaches. Consultation with stakeholders (including bene-
ficiaries) during project preparation was a prerequisite for funding appli-
cation, as evident in the Adaptation Fund project proposal template. To 
fulfill this requirement, the projects used a range of methods—including 
stakeholder meetings, workshops, interviews, focus groups, surveys, visits, 
and participant observations—at the proposal development stage. Some 
projects also conducted vulnerability assessments, or utilized past vulnera-
bility assessment reports, and included them in the project proposals (e.g., 
PN2, PN4, PN9, PN10). Almost all projects emphasized learning and 
knowledge-sharing using a range of interventions, e.g., community radio, 
farmer field schools, enhancing the capacities of agricultural extension 
services, and continuous sharing of project results and best practices. 

While all the projects explicitly stated resilience enhancement as a 
goal, the indicators proposed for evaluating such outcome varied widely 
and were questionable in some instances. The common outcome indica-
tors proposed included: percent changes in farmers’ income, percent of 
farmers adopting new agricultural practices, percent of the target popula-
tion aware of climatic changes, decreasing livestock mortality on farms, 
percent of communities with better access to water, improvement in 
agricultural outputs, reduced incidents of downstream flooding and soil 
erosion; number of farmers with increased access to irrigation schemes, 
rainwater harvesting, and drip irrigation; number of farmers benefit-
ting from soil conservation and land husbandry infrastructure, availability 
of local planning tools, percent of farmers reporting income loss and 
increase in supplementary income, and increased community awareness 
and knowledge. A number of rather vague indicators, such as ‘percent 
of farmers with climate-resilient livelihoods’, were proposed, for which 
no measurement methods were described. At the ecosystem level, some 
listed indicators were increased availability of forage and water for animals, 
increased native grassland biodiversity, and improvement in Vegetation 
Index. All these outcomes were expected to be achieved within each 
project’s lifetime, ranging from 3 to 5 years (Table 7.1). 

The outcome indicators were proposed to be evaluated based on 
reviews of project documents, focus groups, discussions, baseline and 
endline surveys, and government statistics. Of these, baseline and endline 
comparison through surveys was common. However, no project provided 
details of such evaluation methods, e.g., randomization, use of counter-
factual and the associated statistical methods. Moreover, although adverse 
impacts of climatic changes on food security were commonly framed as
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a rationale for the projects, none provided any indicator or methods for 
assessing food security outcomes over time, which could have potentially 
manifested the resilience of the entities of interest in the projects. 

Discussion 

In this chapter, we aimed to assess how the concept of ‘resilience’ has 
been integrated into discussions about climate change and food security 
by both academics and practitioners. We first performed a targeted review 
of the academic literature on climate change, food security, and resilience. 
We found an overwhelming increase in the use of this concept in the liter-
ature over the last two decades, while the concept of resilience itself was 
going through a transformation, from describing the stability of ecolog-
ical systems to embodying the adaptive and reorganizational capacity of 
social-ecological systems. As such, resilience has become most of all an 
intuitive way for researchers to describe the ability of a system to bounce 
back to normal functioning (or even improve) after a shock. Our review 
of the literature suggests that the combination of a more advanced under-
standing of food security coupled with the concept of resilience has given 
support to researchers to investigate the many aspects of food systems that 
are vulnerable to climate change and to find and propose solutions. This 
is reflected in the myriad insights that the literature offers into how to 
address climate threats. This wealth of knowledge gets diluted, however, 
in a cacophony of methods, metrics and indexes and logical leaps when 
it is used to connect resilience to food security more formally or empiri-
cally. It appears that the problem is not in identifying what actions can 
potentially improve food security but rather in determining the path-
ways through which such actions translate into resilience, and then into 
food security. The result is that the academic community is still far from 
having a robust method for identifying an efficient and rational sequence 
of interventions that improves people’s food security in response to one 
or multiple climate threats. 

At the practitioner level, our case study of twelve Adaptation Fund 
projects revealed that, unlike the more recent trend in the academic liter-
ature, resilience in those projects is still commonly framed as an end goal, 
rather than a means to achieve other outcomes. Similar to that in the 
academic literature, the projects refer to the resilience of a number of enti-
ties, including farmers, farm households, agricultural or natural resource 
systems, and agricultural sectors. Such a diverse, and often overlap-
ping focus makes it challenging to identify appropriate resilience-building
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interventions and to evaluate project outcomes, since the requisite eval-
uation indicators are likely to vary across interventions and must be able 
to account for synergies and trade-offs. Such multilevel indicators were 
clearly missing in the Adaptation Fund projects we reviewed. The inter-
ventions for achieving resilience appear to be multifaceted and systemic in 
nature, combining technical interventions with institutional interventions 
at multiple levels, and are coupled with a strong focus on participa-
tory learning and action. These interventions were generally in line with 
the theories of resilience found in the academic literature, even though 
their breadth falls short of what would be expected from a food systems 
approach—increasingly identified as crucial for food security interventions 
in a range of contexts. More importantly, the key limitation in the Adap-
tation Fund projects is in the evaluation of resilience outcomes, both 
in terms of appropriate indicators and methods. There is a lack of stan-
dardization of the definition and metrics of resilience that coincides with 
the problems described in the academic literature. It is possible that the 
absence of a common language and metrics for measurement we found 
in the literature hampers the ability of the development community to 
prioritize interventions and to monitor and evaluate resilience-building 
programmes. Although the lack of agreement on definitions and metrics 
may allow flexibility and strategic manoeuvring for development projects, 
it poses the risk of making resilience yet another buzzword in the lexicon 
of development. 

Conclusion 

Resilience appears to have contributed to what, in our opinion, is 
a positive shift in the paradigm underlying climate change and food 
security work in ways that favour integrated approaches and interven-
tions. However, despite its appealing qualities, the operationalization of 
resilience in the context of climate change and food security remains 
problematic. It seems clear that further support is required to develop 
a new generation of operational definitions that harmonizes frameworks 
and metrics in order to create a common language to advance core ideas. 
This is necessary to translate high-level concepts of resilience into action-
able information and to develop resilience-enhancing actions at multiple 
levels. Beyond the efforts of the academic community to offer practical 
and systematic guidance to decision-makers on how to use resilience in 
development work, it is important that partnerships between academic
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communities and practitioners are developed and strengthened to give 
more coherence to the formulation, implementation, and evaluation of 
resilience-building activities. At present, such collaborative designs and 
implementations are the exception rather than the norm in climate change 
and food security policies, projects, and programmes. 
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