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Abstract
The way economic studies conceptualize and measure resilience is very heterogeneous. This does not only challenge
scientific progress, but also raises the question of whether they measure one identical concept with different methods
or whether they measure different understandings of resilience. This paper provides a review of concepts, methodological approaches and empirical evidence on resilience from a food security perspective, focusing on socioeconomic research. We perform a systematic literature search to identify recent publications that analyze resilience
from the perspective of household food security. We examine the historical evolution of concepts and methods used
for measuring resilience and synthesize the evidence. We find that conceptual and analytical models have evolved
over time, with important technical adjustments. Studies initially focused on measuring resilience as an end in itself,
but more recently resilience is understood as a means to an ultimate end, hence resilience capacity is measured
instead. Also, resilience was initially measured as an indicator of food security. Currently it is measured distinctly
from food security. Multivariate techniques are found to be frequently used to quantify resilience. The empirical
evidence suggests that households with higher resilience capacity tend to have less child malnutrition and better food
security. We find that causal pathways through which resilience capacity affects food security in a microeconomic
framework are barely explicitly considered in empirical analyses. Therefore, we suggest a model which explicitly
addresses these pathways.
Keywords Resilience . Food security . Households . Measurement
JEL classification Q10 . Q12 . Q50
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Farm households in developing countries often face a
wide range of recurring and unanticipated environmental, ecological, or socio-economic shocks. The welfare
costs of such shocks are often significant and draw policy and humanitarian attention. After Holling (1973)‘s
influential paper on resilience, this concept has been
adopted by many development actors to better understand the robustness of food systems and their ability
to adapt in the wake of shocks (Pingali et al. 2005;
Constas et al. 2014a; Constas et al. 2016). Besides,
understanding resilience in household food systems
may help in better programming of interventions that
affect food systems in shock-prone developing regions
(Thompson and Scoones 2009; Fan et al. 2014; OECD
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2013; UNDP 2012). Furthermore, recent discourses in
media and policy have been arguing that resilience in
food systems could be a panacea for food security in
developing countries (EU 2012).
Resilience has been defined from a social-ecological perspective as the capacity of socioeconomic systems (e.g.,
households) to withstand shocks through absorption, adaptation and transformation (Walker et al. 2004; Folke 2006;
Gunderson 2000). Resilience has been applied in various contexts to understand whether and how social and economic
systems could become more robust to shocks (Barrett and
Constas 2014; Doran and Fingleton 2016; Folke 2006;
Martin and Sunley 2014). However, for the specific application of resilience to food systems only few conceptual studies
have emerged and these tend to treat the topic from a general
perspective (Toth et al. 2016; Pingali et al. 2005; Tendall et al.
2015). What remains a challenge is how to operationalize
resilience in a household food systems context in order to
assess it empirically. Further, due to the complex nature of
the resilience concept, various studies tend to propose different theories and methods that often generate different results.
Empirical studies published in recent years diverge on the
operationalization and methodological measurement of resilience, thus yielding outcomes which are hardly comparable.
Such heterogeneity challenges scientific progress and does
little help to properly inform policy and investment decisions
(Serfilippi and Ramnath 2018). The heterogeneous results also raise the question of whether these studies measure the
same concept with different methods or measure different
things and refer to it as resilience. Therefore, a synthesis of
studies that address resilience from a food security perspective
is important and can help focus research by building on
existing best practices.
The objective of this paper is to review the resilience literature from a food security perspective and to identify and
synthesize concepts, methodological approaches and relationships that exist between resilience and food security. First, we
provide an overview of the developments of conceptual and
analytical frameworks guiding the resilience-food security
discourse. Second, we examine the empirical evidence of the
relation between resilience and food security. Third, we assess
whether the studies identified indeed operationalize and
measure the relationship between resilience and food
security. Serfilippi and Ramnath (2018) provide a literature
review of the research on resilience in general as applied by
humanitarian organizations. Our paper extends their work in
two main respects. First, we focus specifically on the links
between resilience and food security. Second, we analyse also
publications which assess this relation empirically. This helps
to obtain an overview of existing models and, more importantly, how these models have been used in field applications,
which provides useful insights in guiding policy and investment decisions (Béné et al. 2015a; Constas et al. 2016).

We pursue these objectives by focusing on the micro food
system, where food is secured from three possible channels:
direct entitlement (a household produces its own food entirely), indirect entitlement (a household purchases its food entirely), or mixed entitlement (a household partly produces and
partly purchases food). We acknowledge, but do not focus on
the macro food system, which assumes a much broader perspective beyond individual households and views the provision of food from an aggregated perspective at regional, national, transnational or global levels. At household level,
shocks may affect food availability and eventually lead to
food insecurity. Food security refers to the state where a
household has access to sufficient, healthy and nutritious food
that could sustainably nourish household members always
(Pinstrup-Andersen 2009). Food security can be measured
by proxies such as food consumption scores, months of adequate food provision, household food expenditure, among
others (Carletto et al. 2013). A shock is an event which may
disrupt the normal functions of socioeconomic agents and/or
their activities, impose challenges and threaten household
food security. In the literature, two types of shocks often
discussed are covariate shocks affecting many individuals at
the same time (e.g., poor rainfall that leads to drought, or
floods) and idiosyncratic shocks (e.g., diseases/illnesses or
death that affect individuals or single households).
Households may use various mechanisms such as crop diversification (Lin 2011; Bullock et al. 2017), contract farming,
vertical and horizontal integration and agricultural intensification (Azumah et al. 2017; Ellis 1998) to cope with these
shocks and adapt (Pingali et al. 2005). The extent and success
of households to employ such mechanisms for dealing with
these shocks in their food systems is a measure of resilience. A
resilient food system therefore retains its core functions of
ensuring food security even when challenged by shocks.
The rest of the paper is organized as follows. In section 2, a
brief outline of the literature search process is given, while
section 3 reports and discusses the literature search outcomes.
We then present a synthesis of the literature review on resilience
and food security in section 4 and section 5 concludes the paper.

2 Literature search strategy and selection
of included primary studies
To achieve the research objectives, we conducted a systematic
literature search (Jesson et al. 2011; Gough et al. 2012)
through CAB Abstracts, Web of Science, Scopus and
Econlit, complemented with a ‘snowball’ in-document reference selection (i.e., identifying relevant articles referenced in
other published papers). We used search terms developed
from three main keywords, which are resilience (i.e., independent / intervention variable), food security (i.e., dependent
variable) and household (i.e., scope variable or unit of

Resilience and household food security: a review of concepts, methodological approaches and empirical evidence

analysis). These three keywords were identified with synonyms derived from the literature (see Table 1 below). We
combined these three keywords into a complete search term
string, connected with the Boolean operators “OR” for synonyms of the same keyword, and “AND” for the different keywords. This string was then entered into selected databases to
retrieve the data.
We conducted the literature search on title, abstract and key
words, and evaluated the completeness of the search strategy
by checking the references from the relevant documents retrieved. We further restricted the retrieved articles by disciplinary focus, including economics, social science interdisciplinary (e.g. economics and sociology), agricultural economics
and policy, and agriculture multidisciplinary. We preferred
databases that provided links to export retrieved documents
to the endnote reference software and excluded databases that
do not relate to our subject area (e.g. psychology, ecology,
etc.) and those that do not focus on primary studies (e.g. online
blog, newspapers). Because most of the articles retrieved had
global context, we further reduced the search results with the
Boolean operator ‘NOT’ and the word ‘global’, excluding all
studies with a global or macro focus.
After collecting papers from the databases, a first screening
process involved reading through the titles, abstract and keywords to judge whether they related to the objective of this
study. The objective was to investigate studies that addressed
resilience and food security at the household level, either as
the main or sub-objective of the study. Papers that did not meet
the criteria were excluded outright while those that satisfied
the criteria remained for further analysis. Table 1 presents the
results from the initial search and further screening processes.
Table 1

After the initial screening and removing duplicates, 52
studies were retained, which were further subjected to a second level but stricter screening process according to specific
inclusion criteria. An included study had (1) either conceptualized and/or measured resilience and (2) the unit of study
being the household. Besides these two necessary conditions,
the interest also centered on studies that had (3) derived a
quantitative measure of resilience and/or (4) linked resilience
to food security analytically or empirically. A paper must necessarily satisfy the first two conditions to be retained for further analysis. From the retrieved documents, we also identified three more studies that were relevant to the review, and so
were included. In the end, 28 studies remained for the review
on the conceptual, methodological and empirical analysis of
resilience and food security. For the review of the empirical
evidence, we focused specifically on studies that establish a
(causal or correlational) relationship between food security (or
any of its proxies) and resilience (or its attributes) at the household level. In Table 2 below, we report the included studies
summarizing the nature of the paper (either conceptual, analytical or empirical), the main attributes of resilience assessed
by each study, data requirements and methods used for quantifying the selected resilience attributes.

3 Conceptualization, methodological
approaches and empirical evidence
of resilience in food security context
Of the selected 28 studies, 4 are purely conceptual, 16 are
mainly empirical, 3 are both conceptual and analytical, 3 are

Literature search results and screened articles

Search scope

Keyword 1: resilience
Synonyms: absorptive capacity, adaptive capacity, adaptability, diversity, diversification,
transformative capacity, transformability
Keyword 2: food security
Synonyms: food availability, food utilization, food access, food stability, food insecurity,
food consumption scores, household dietary diversity, household food expenditure,
undernourishment, malnourished, malnutrition, inadequate food intake, undernutrition
Keyword 3: household
Synonyms: micro-level, farmers, farm level, rural livelihood
Combined search (#1 AND #2 AND #3)
Further screening by reading through titles, abstract, keywords
Retained after removing duplicates
Further screening with inclusion / exclusion criteria
Snowball “in-document” referrals
Retained and available for final review
Authors

Database
Web of
Science

Scopus

Cab
EconLit Total
Abstract

605

3516

4699

1878

2992

25,326

61,642

4230

48,239

176,912 567,028 94,201

28
8

41
11

322
37

38
6

430
62
52
25
3
28

Factor Analysis;
Optimal scaling;
linear regression

None specified

Assets

Empirical

Absorptive capacity; adaptive capacity; transformative capacity

Income and food access; aspiration for change; asset possession; Index of income and food
access
adaptive capacity; social safety net; cultural bond and
reciprocity; stability; access to public services

Analytical,
empirical

Conceptual

Empirical

Béné et al.
(2015b)
Daie Ferede
and
Wolde-Tsadik (2015)

A composite index
generated using various
indicators for the
attributes
Changes in welfare
outcomes

Resilience index
and real per
capita food
consumption
Resilience and
consumption
expenditure

Assets

Empirical

Composite asset index

Composite asset index

Assets

Empirical

None specified

Droughts/ rainfall

None specified

None specified

None specified

None specified

Factor Analysis

Blinder-Oaxaca
counter-factual
approach

Principal Component
Analysis
Principal Component
Analysis
Principal Component
Analysis; linear
regression

Factor Analysis

Floods (implied)

Development resilience
index

Factor Analysis;
weighted least
square

Natural shocks,
anthropic shocks,
hurricane mitch

Conceptual

Correlation analysis

Food price inflation,
illness, etc.
None specified

None specified

None specified

Principal Component
Analysis

Drought

None specified

Alfani et al.
(2015)

Nguyen and
James
(2013)
Constas et al.
(2014a)
Barrett and
Constas
(2014)
Browne et al.
(2014a)
Browne et al.
(2014b)
Lokosang
et al. (2014)

Ciani and
Romano
(2013)

Livelihood change over
time

Resilience score
and food
consumption

Two-stage Factor
Analysis

Methodology

None specified

Main relationship Shock(s) examined
examined

Change over time of food
security indicators
Index created by adding up Adaptive capacity
and food
number of changes made
security
to farming activities in
the past 10 years
Analytical, Household income; access to basic services; agricultural assets; Composite resilience index Resilience and food
expenditure
empirical
non-agricultural assets; technological level; social safety nets;
adaptive capacity; physical connectivity; economic
connectivity; household characteristics
Empirical
Confidence to secure food, income, among others; confidence to Indexes of the three
components
secure flood-prone homes; interest in learning and
implementing flood-based livelihoods, among others
Conceptual
Resilience capacity

Béné et al.
(2012)
Frankenberger Conceptual, Context, level of aggregation, disturbance, exposure, adaptive
et al. (2012)
analytical
capacity, sensitivity, reaction to disturbance, livelihood
outcomes
Vaitla et al.
Conceptual,
(2012)
analytical
Wright et al.
Empirical
Adaptive capacity
(2012)

Alinovi et al.
(2010)

Keil et al.
(2008)

Conceptual, Income and food access; Access to public services; Social safety Resilience index
analyticanets; Assets; Adaptive capacity; Stability
l,
empirical
Drought resilience index
Empirical
Share of expenditures between normal and drought years;
differences in monthly consumption frequencies between
normal and drought years
Conceptual, Income and food access; Access to public services; Social safety Resilience index
nets; Agricultural assets; Non-agricultural assets; Agricultural
analyticapractice and technology; Adaptive capacity; Stability
l,
empirical
Conceptual Absorptive capacity; adaptive capacity; transformative capacity

How resilience is
operationalized

Alinovi et al.
(2008)

Resilience attributes assessed

Type of
study

Main characteristics of reviewed studies

Author(s)

Table 2

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Cross-sectional

Panel

Cross-sectional

Panel

Repeated
cross-sectional

Cross-sectional

Cross-sectional

Data used
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Empirical

Empirical

Béné et al.
(2018)

Authors

Empirical

d’Errico and
Di
Giuseppe
(2018)

Empirical
Smith and
Frankenberger (2018)
d’Errico et al. Empirical
(2018)

Knippenberg
Analytical,
et al. (2017)
Empirical

Ambelu et al.
(2017)

d'Errico and
Pietrelli
(2017)

Empirical

Upton et al.
(2016)
FAO (2016)

Parametric constant

Composite Index

How resilience is
operationalized

Changes in food
security
indicators

Resilience capacity index

Resilience index

Absorptive capacity (rate of recovery), adaptive and
transformative capacity (changes made by households in
anticipation of shocks)

Income and food access; access to basic services; assets; social
safety nets; adaptive capacity

Resilience capacity
and per capita
consumption /
dietary diversity
Determinants of
resilience
including shocks

Resilience capacity index

Access to basic services; Social safety nets; Assets; Adaptive
capacity;

Relationships
among resilience
attributes or
dimensions

Resilience capacity
and hunger score

Livelihood change over
time

Resilience scores

Data used

Moment-based
regression

Cross-sectional

Panel

Panel

Cross-sectional
panel

Panel

Cross-sectional

Cross-sectional
and panel

Panel

Principal Component Cross-sectional
Analysis; linear
regression
Principal Component Cross-sectional
Analysis; structural
equation modelling

Methodology

Structural Equation
Modelling;
instrumental
variable regression
Drought (implied)
Principal Component
Analysis;
Structural Equation
Modelling
Dynamic panel
Drought, flooding,
analysis and
crop disease and
machine learning
illness
algorithms
Floods
Factor Analysis;
Fixed effects
regression model
Reduction in per capita Factor analysis;
structural equation
caloric intake and
modelling; Probit
dietary diversity
regression
score
Weather shocks, wage Structural equation
shocks, etc.
modelling;
multinomial and
binomial logit
regressions
Covariate (drought,
Propensity score
flood, high
matching
temperature, locust,
army worm attacks,
etc.),
Idiosyncratic (sudden
death of household
member, accident,
etc.)

None specified

Climate change,
proxied by
long-term mean
rainfall
Drought

None specified

Resilience capacity None specified
and child
malnutrition

Resilience and
livelihood
capitals

Main relationship Shock(s) examined
examined

Absorptive capacity; Adaptive capacity; Transformative capacity Resilience capacity index

Wealth; Household food insecurity access prevalence; Social
capital; Psychosocial distress; Livestock; Infrastructure and
social services; Peace and security; Human capital;
Environment

Conceptual, Access to basic services; Social safety nets; Assets; Adaptive
Resilience capacity index
analytical
capacity
Empirical
Access to basic services; Assets; Sensitivity; Adaptive capacity Resilience capacity index

Assets; adaptive capacity; social safety nets; climate change

Empirical

Boukary et al.
(2016)

Resilience attributes assessed

Intensification; Diversification; Alteration; Migration

Type of
study

Mutabazi et al. Empirical
(2015)

Author(s)

Table 2 (continued)
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both analytical and empirical, while 2 are conceptual, analytical and empirical in scope. Of the empirical papers, only few
examine the effect of resilience on some aspect of household
food security. Out of the 21 studies with an empirical focus, 13
use cross-sectional data, 6 use panel data while 2 use repeated
cross-sectional data for analysis. Figure 1 shows that most of
the studies published before 2014 were gray literature. From
2014 onwards, the number of articles published in peerreviewed journals has increased. From the reviewed papers,
the largest number of gray literature published occurred in
2012, while that published in peer-reviewed journals peaked
in 2014. For many of the studies reviewed, we observe a
general lack of harmony or consistency in terminologies regarding resilience and its attributes. Most of the papers based
their titles on the type of shock considered. For instance, studies that examine household resilience to droughts refer to
drought resilience. Besides heterogeneity in terminology, definitions of resilience in the context of household food security
also showed wide variation, even though the fundamental notions conveyed by these definitions converge to the general
understanding of resilience in the literature.

3.1 Historical evolution of conceptualizing resilience
from food security perspective
The nature of resilience is such that defining and
conceptualizing it from a food security perspective has been
quite evasive, discerning from the historical overview that
follows. Alinovi et al. (2008, 2010) developed a conceptual
framework that was meant to link resilience and food security
at the household level, with ideas for this linkage comparable to
the sustainable livelihood approach of Chambers and Conway
(1992), and Bebbington (1999). The conceptual models of
Fig. 1 Overview of gray literature
and peer reviewed articles on food
security and resilience published
between 2008 and 2018

Alinovi et al. (2008, 2010) were later formalized as the FAO’s
RIMA-I framework (FAO 2016). Conceptually, resilience of a
household is assumed to be derived from assets, capitals and
opportunities (Alinovi et al. 2008, 2010). Resilience is composed of four core pillars, which are Income and Food Access
(IFA), Assets (AST), Social Safety Nets (SSN) and Access to
Public Services (APS). Two other dimensions, Stability (S) and
Adaptive Capacity (AC), were framed to cut across these four
pillars. In the 2010 study, assets were separated into
Agricultural (AA) and Non-agricultural assets (NAA), while a
technology uptake component was included, called
Agricultural practice and technology (APT). The fundamental
hypothesis was that the assets, capitals and opportunities are
resilience dimensions that reflect the degree of stability (i.e.,
the degree to which the assets and options available to households do not change over time) and adaptability (Alinovi et al.
2008, 2010; Ambelu et al. 2017; Lokosang et al. 2014). Based
on these, households with larger amounts of assets or better
resources and options are perceived to be more resilient, and
capable of coping/adapting better with shocks. The challenge
with this resilience-food security framework, as noted by Béné
et al. (2012), is the limited attention given to the agency of
households to learn and adapt their systems to changing contexts. Households are not unreceptive to shocks, implying that
there are both ex ante and ex post shock coping mechanisms
that were not captured in the basic conceptual framework. Two
other limitations of the framework are that resilience cannot be
disentangled from food security, since the two variables were
lumped together, and that shocks could not be distinctly analyzed because they are part of the model.
Béné et al. (2012) argued that previous conceptual models
ignored the agency and power of households as decision making units. To address this limitation, they propose a 3-D
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resilience framework, where resilience is understood as
capacity with three key attributes which characterize the set
of necessary actions that any system exposed to shocks need
to undertake. The actions include: what needs to be done to
help the system absorb a shock when it occurs; what needs to
be done to help the system adapt in a way that makes it less
exposed to the shock; and what needs to be done for the
system to transform so that it is no longer prone to similar
shocks. Accordingly, the three attributes derived correspond
to absorptive capacity, adaptive capacity and transformative
capacity.
&

&

&

Absorptive capacity defines the ability of the system to
minimize its exposure to shocks, but also having the
mechanisms to recover quickly when shocks actualize.
This capacity ensures the persistence of system functions,
and mostly constitute coping strategies such as harvesting
crops early to avoid floods, taking children out of school
or even delaying debt repayments (OECD 2014).
Adaptive capacity measures “the ability to make informed
choices about alternative livelihood strategies based on
changing conditions” (Béné et al. 2012). Diversification
of livelihood activities, use of drought resistant crop varieties, among others are some key adaptive strategies that
help households to deal with shocks (Heltberg and Lund
2009).
Transformative capacity refers to the system level conditions that are necessary for changing the basic configuration of the system to create long-term resilience.
Researchers argue that the adaptive and transformative
capacities are necessary for dealing with the primary
sources of vulnerability (Carpenter et al. 2005; Folke
et al. 2010; Béné et al. 2012). In other words, adaptive
and transformative capacities involve medium to longterm mechanisms that help vulnerable systems to develop
robustness against specific kinds of shocks.

Frankenberger et al. (2012) proposed a conceptual framework for resilience analysis, which integrates attributes from
the livelihood approach, the disaster risk reduction and the
climate change adaptation literature. This framework conceptualizes resilience as consisting of the context, level of aggregation, disturbance, exposure, adaptive capacity, sensitivity,
resilience and vulnerability pathways, and livelihood outcomes (e.g., food security). The framework links resilience
pathways to food security in a given context via ex-ante preparedness and prevention as well as ex-post response and
recovery mechanisms. Given that the ex-ante preparedness is
strong, households stand less risk of experiencing food insecurity when shocks occur. While the framework recognizes
food security as an outcome variable that should stay distinct
from resilience, the integration of three different approaches in
addition to various household-level livelihood indicators

makes the information needs for operationalizing the conceptual model rather complex and difficult to implement in
practice. Vaitla et al. (2012) also developed a conceptual model of resilience in the context of food security based on a
livelihood change framework. This framework links household assets and various activities and strategies to income. It
proposes that the households employ their assets and combine
them with their activities to generate income. Given the income so generated, the model aims to understand its distribution over consumption, savings and investment. A household
that invests and saves can generate more assets and income,
which ensures that shocks do not have a detrimental effect on
food security (adequate food consumption). Conversely, adequate food consumption ensures good health and ability to
work, leading to higher income and accumulation of assets
to deal with uncertainties. Indirectly, this framework links resilience to having sufficient levels of assets and income. A
defining characteristic of this framework is the accommodation of feedback effects in the system. It postulates that the
distribution of income feeds back into the household’s asset
portfolio in future periods. Such a formulation introduces dynamics which makes it quite distinct from the linear, static
livelihood change models that is often used.
In 2014, the Resilience Measurement Technical Working
Group (RM-TWG) of the Food Security Information
Network, drawing on lessons from earlier studies proposed a
resilience framework underpinned by food security objectives
(Constas et al. 2014a, b). Their proposition confirmed the
conceptualization by Béné et al. (2012) that resilience is a
capacity with well-defined ex ante attributes. This framework
provides empirical guidance to some recent studies that assess
resilience and household food security (Smith and
Frankenberger 2018; d'Errico and Pietrelli 2017). The RMTWG defines resilience as “the capacity that ensures that
adverse stressors and shocks do not have long-lasting adverse
developmental consequences” (page 6). While this definition
has a development-oriented programming motivation, Barrett
and Constas (2014) suggest a more precise definition for development resilience as the “capacity over time of a person,
household or other aggregate unit to avoid poverty in the face
of various stressors and in the wake of myriad shocks. If and
only if that capacity is and remains high over time, then the
unit is resilient”. The conceptualization by Barrett and
Constas (2014) aims to measure the dynamics of wellbeing
or other livelihood outcomes in a shock-prone context, but
appears less suitable for providing a quantitative measure of
resilience per se (FAO 2016). However, the paper recognizes
that wellbeing dynamics is conditioned by the choices households make within the limits of constraints imposed by policies, institutions and natural conditions.
Learning from the limitations in RIMA-I, FAO (2016) updated this conceptual framework to RIMA-II, in which the
agency of households is directly recognized by incorporating
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shock coping strategies, such as consumption smoothing, asset smoothing and new livelihood adoption. Food security is
no longer treated as an indicator of resilience and shocks are
separated from the pillars that contribute to resilience capacity.
In the RIMA-II framework, resilience capacity consists of
access to basic services (ABS), assets (AST), social safety nets
(SSN), sensitivity (S) and adaptive capacity (AC), while food
security is indicated by food expenditure and dietary diversity
derived using the Simpson index.
The historical perspective provided above shows a consistent improvement in the way resilience is conceptualized in
relation to food security. Initial studies did not pay much attention to agency and freedom of households, but current
conceptualizations either accommodate agency or
acknowledge that households are rational agents which
decide and choose options for better livelihoods through ex
ante risk management or ex post shock coping measures.
Furthermore, the initial framework of Alinovi et al. (2008,
2010) tended to select the so-called resilience pillars
(attributes) arbitrarily. With time however, there appears to
be recognition that the attributes included should be distinct
and focused. Consequently, many studies tend to agree with
the conceptual model proposed by Béné et al. (2012) that
absorptive capacity, adaptive capacity and transformative capacity are adequate representation of resilience attributes
(FAO 2016; Smith and Frankenberger 2018). Moreover, we
observe a paradigm shift in considering resilience as an outcome variable towards the realization that resilience is a capacity that influences livelihood outcomes such as food and
nutrition security, health, among others. Consistently, studies
addressing resilience from a food security perspective are
building consensus on the fact that shocks need to be an integral part of the resilience framework but need to stand alone as
a threat to both livelihood outcomes and resilience capacity.

3.2 Methodological approaches used to assess
resilience and household food security
We discuss operationalization as a measurement strategy for
resilience, consisting of the statistical, econometric or other
approaches used to turn the latent resilience concept into a
quantitative measure. Before one could adequately assess resilience and food security, it is necessary to distinguish between resilience and resilience capacity. In fact, this distinction is crucial because resilience as a concept has been very
difficult to operationalize. To make a distinction between resilience and resilience capacity, we follow Béné et al. (2015a),
who discuss that resilience should not be seen as an end in
itself but as a short term outcome. Studies that perceive resilience not as an intermediate or short-term outcome but rather
an end in itself may tend to measure resilience in terms of
wellbeing indicators, such as food security. However, if resilience is seen as a means to an ultimate goal, we expect studies

to evaluate resilience capacity as an intermediate outcome,
which then serves as a variable that influences a final desired
outcome, such as food security. Such a perspective would
require that resilience is measured as a separate variable from
food security. We therefore assess the analytical framework on
the basis of whether resilience is measured as capacity (means
to an end) or as resilience (ultimate outcome).
3.2.1 Operationalizing and measuring resilience
from a household food security context
In operationalizing resilience from a food security perspective,
few studies have emerged and these use a variety of methods
to quantify resilience and/or its attributes. One of the earliest
studies that developed a methodology for measuring resilience
in a food security context is Alinovi et al. (2008). Their analytical framework postulates resilience as a multidimensional
latent variable, consisting of six key variables, which are the
pillars outlined in section 3.1. Each of the pillars is also latent
but can be quantified from observed socioeconomic and institutional variables. Such a setup naturally leads to a hierarchical model, where resilience is a composite of the latent pillars.
To quantify these latent variables, the authors propose the
application of multivariate techniques and test this using
Palestinian public perception survey data. In a follow-up
study, Alinovi et al. (2010) used a combination of multivariate
techniques to derive a resilience index from eight variables
(see section 3.1) based on the Kenya Integrated Household
Budget Survey. The methodology developed in these two
studies was formalized into the so-called Resilience Index
Measurement Analysis (RIMA) model (FAO 2016) by incorporating two more variables, which are climate change (CC)
and enabling institutional environment (EIE). To measure
these latent pillars and resilience, factor analysis and structural
equations modelling were suggested.
The RIMA methodology and its predecessors helped to understand heterogeneity in the resilience index across geographical areas and livelihood groups, but suffered from a number of
flaws. First, because resilience was not conceived as a capacity,
the resilience index is generated as a composite of both the
determinants and outcome of resilience. This is less helpful in
understanding the coping mechanisms implemented by households when faced with shocks. Also, by capturing all potential
shocks in the variable ‘stability’ the model fails to directly assess the nature and extent of household resilience to specific
shocks (Frankenberger et al. 2012). Recognizing these drawbacks, Ciani and Romano (2013) made an important technical
adjustment to the RIMA model. They relax the assumption of a
composite resilience and food security variable, and treat food
access (a proxy for food security) as an outcome variable while
resilience is an explanatory variable to food security. This way,
food security was measured distinctly from resilience (which
was indirectly seen as capacity). Additionally, stability (which
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denoted a composite of shocks) was modelled as an independent variable to food security. The Ciani and Romano model
further made a step ahead in terms of the food security dynamics by using panel data and modelling food consumption expenditure growth rates. However, resilience dynamics per se
was still not addressed by the model.
Few other studies propose different methodologies for
assessing resilience in food security context. Vaitla et al.
(2012) derive a measure of resilience from changes in food
security outcomes or indicators over two consecutive (i.e.,
hunger and postharvest) seasons. This empirical strategy suffers from a similar problem of not actually quantifying resilience but instead food security, because resilience was not
considered as a capacity. According to d’Errico et al. (2018),
the best Vaitla and colleagues could achieve was the assessment of factors influencing wellbeing. The reason being that
the approach adopted and the nature of data used (i.e. crosssectional) did not guarantee an adequate measure of resilience
as capacity. A slightly different analytical framework for resilience and food security is proposed by Alfani et al. (2015).
Motivating their framework on the grounds of consumption
and income smoothing, the authors learn from the program
evaluation literature and build their model on a counterfactual
framework. A synthetic measure of resilience is obtained by
comparing an estimated counterfactual food security indicator
against a supposed permanent value. The approach permits
the authors to categorize households in the available crosssectional data set as resilient, chronically poor and non-resilient. While the approach proposed by Alfani et al. (2015) is
interesting, it also fails to deal with the dynamic nature of
resilience. Moreover, the model does not derive a quantitative
measure of resilience as capacity.
The updated RIMA-II model treats resilience as capacity;
food security and shocks are modelled as separate variables
from resilience capacity (FAO 2016). Food security is considered as the ‘achievement of resilience’, and is no longer used
as an indicator of resilience as it used to be in RIMA-I. The
RIMA-II model consists of direct (descriptive) and indirect
(inferential) analytical components. The direct analysis involves quantifying resilience capacity index (RCI) and a resilience structure matrix (RSM) from four variables (ABS, AST,
SSN and AC) using factor analysis. The indirect analysis involves exploring the potential determinants of food security,
with RCI as a key variable, through a multiple indicator multiple cause (MIMIC) framework. Despite the recognition of
resilience as capacity in the RIMA-II model, limitations still
exist. First the model is still not able to measure the actual
dynamics of resilience and food security (d’Errico et al.
2018). Furthermore, it is not yet understood which resilience
capacities are acquired or deployed in the short-, medium- and
long-term horizons (FAO 2016). Additionally, the agency of
farm households exhibited through ex ante management and
ex post shock coping mechanisms are not yet modelled. Since

resilience is dynamic, and many of the common shocks faced
by farm households recur, the literature on coping and adaptation strategies suggest that farm households are not passive
agents, but rather take definite or specific actions before, during and after occurrence of shocks (Levine et al. 2011).
In a number of recent studies some of the aforementioned
limitations of the RIMA-II model are addressed. d’Errico et al.
(2018) adopt the RIMA-II model, using the structural equations modelling to quantify resilience, but a regression analysis to examine the link between resilience capacity and food
security. Through the use of a panel data, the authors account
for resilience dynamics, incorporating specific shocks in the
food security-resilience model. In essence, the extension by
d’Errico et al. (2018) also marks an improvement in the
RIMA-II analytical model. A recent paper by Knippenberg
et al. (2017) develops a different analytical framework for
assessing resilience in relation to food security. The model is
underpinned by the theory of poverty dynamics, where food
security in period t depends on the value in period t-1, and is
proxied by Coping Strategy Index (CSI). The distribution of
the CSI is conditional on shocks, given a set of other characteristics that also conditions the shocks experienced by the
household. Then, an autoregressive process for CSI is specified which accommodates square terms to account for nonlinearities in the persistence of CSI. While the approach is
interesting, exploring resilience through the CSI reduces resilience only to the first dimension (absorptive capacity) as
discussed by Béné et al. (2012), and ignores the adaptive
and transformative components of resilience. Finally, Béné
et al. (2018), following the approach of Béné et al. (2016),
derive a resilience index based on self-evaluated questions
relating to the rate of recovery from shocks based on data from
the Scaling-Up Resilience to Climate Extremes for over 1
Million People in the Niger River Basin (SUR1M) project.
From the studies reviewed so far, we can discern three
quantitative or statistical techniques for operationalizing and
measuring resilience in relation to food security. The most
widely employed approaches are multivariate methods. The
second approach is less prevalent, and is based on direct proxy
variables while the third is based on econometric approaches.
The data used for household level resilience measurement is
predominantly cross-sectional obtained from national demographic and household surveys (Boukary et al. 2016; Browne
et al. 2014b). However, individual researcher-designed and
self-administered surveys have also been used (Keil et al.
2008; Daie Ferede and Wolde-Tsadik 2015). The dominance
of cross-sectional studies is attributed to the current lack of
well-designed panel surveys that incorporate resilience concepts. Nonetheless, a few studies exist that use panel data
(Smith and Frankenberger 2018; Knippenberg et al. 2017)
from livelihood-centered projects. In fact, Knippenberg et al.
(2017) use a high frequency (monthly) panel data specifically
designed to assess resilience under the Measuring Indicators
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for Resilience Analysis (MIRA) project in Malawi. In terms of
measured variables, observed indicator variables chosen for
quantifying resilience tend to be arbitrary since there is no
generally agreed guideline or theory for the selection of variables. Therefore, variable selection tends to be driven by
context-specific and data availability factors rather than theory
(Constas et al. 2016).
The multivariate techniques are index-based methods
where resilience is treated as a latent variable and measured
from a set of observed variables supposed to relate to resilience (capacity). The observed indicator variables may be
quantitatively scaled into a composite index, with variables
weighted subjectively or statistically. For the subjective
weighting, the criteria vary but are often based on the literature
or a Delphi technique (Alshehri et al. 2015). The common
multivariate techniques include factor analysis (FA), principal
component analysis (PCA), and structural equation modelling
(SEM). Nowadays, the use of multiple indicator multiple
cause (MIMIC) models under the SEM framework has been
advocated and applied (FAO 2016; d’Errico et al. 2018).
Unlike PCA which ignores measurement errors, FA takes errors into account since the set of observed variables may be an
imperfect measure of the latent resilience capacity construct.
SEM combines factor analysis and a regression component,
where resilience or its attributes are first derived from a set of
indicators, and then correlations among the measured attributes and/or other observed variables are examined using
the regression component. A number of studies employ multivariate techniques in measuring resilience capacity in food
security (Alinovi et al. 2008; Smith and Frankenberger 2018;
d’Errico and Di Giuseppe 2018; d’Errico et al. 2018). Browne
et al. (2014a) also use PCA to generate a resilience score from
multiple asset indicators, arguing from the assets and risk
management literature that, a measure of asset ownership
could be an indicator of household resilience.
Regression-based approaches for quantifying household
resilience in food security context are few. So far, only three
econometric methods are encountered in the review. In the
first approach, Knippenberg et al. (2017) measures resilience
in two ways. First, they use an autoregressive linear probability estimator to calculate the probabilities of transitioning from
one state of shock to another using a high frequency panel data
from the MIRA project. With this approach, resilience is measured in terms of the perceived persistence of or recovery from
a previous shock’s effects by the households. Secondly, the
authors employ the Blundell-Bond estimator to track how
household food security (using CSI as proxy) changes over
time. Here, resilient households are those that experience declining levels of the coping strategy index over time.
The second econometric approach is a moment-based estimation of development resilience by Cissé and Barrett (2016)
based on a theory proposed by Barrett and Constas (2014).
The moment-based method has also been applied by Upton

et al. (2016) to derive a new quantitative measure of food
security. The technique involves estimating both the mean
(first moment) and variance (second moment) of a welfare
function which accommodates lags to account for persistence
in the impact of previous welfare level on its current values.
The moment-based approach does not only require the availability of panel data, but also determining a threshold level of
the outcome variable. Given that adequate panel data exists,
this approach has the advantage that one could combine individual measures of resilience to provide a more aggregated
measure. The third is a counterfactual model used by Alfani
et al. (2015) and Béné et al. (2018) that is based on an
intertemporal consumption or program evaluation framework.
Save these few studies, the majority of the econometric approaches are used to examine the (causal) relationship between resilience and food security or some other livelihood
outcomes, such as income and assets.

3.2.2 Methods to assess causality between resilience
and household food security
To establish a (causal) relationship between resilience and
household food security, various econometric methods have
been employed. While many of the approaches achieve their
intended aims, most do not offer causal explanation of the
resulting parameters, since they do not control for
endogeneity. There are two potential sources of endogeneity.
The first arises from possible interdependence among the
resilience attributes. Béné et al. (2012) indicate that each of
the three capacities is required at specific intensity of a shock,
arguing that absorptive capacity is needed or applied at low
intensities (mild shocks), while adaptive capacity is important
to deal with more intense (moderate) shocks. When the intensity of the shock is beyond the system’s coping and adaptation, then transformative capacity is necessary to change the
system configuration, making it no longer vulnerable to that
specific type of shock. Nonetheless, these three capacities
could reinforce each other, thereby creating interdependence.
The second source of endogeneity arises from a possible reverse causal relationship among resilience capacity, shocks
and food security, because the “state of being food insecure
is both a cause and consequence of cycles of vulnerability”
(Misselhorn and Hendriks 2017). Households with higher resilience capacity to deal with food insecurity shocks are more
likely to have better and more stable food security system than
households with lower resilience capacity. But it also remains
possible that the more food secure is a household, the better
able they are in adopting strategies or instituting mechanisms
that foster their resilience to food insecurity shocks. Further,
there are actions that households engage in that may expose
them to shocks. Therefore, not all shocks may be exogenous
to the household.
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Typically, the methods used include linear (ordinary least
squares and instrumental variable) regression analysis
(Alinovi et al. 2008; d’Errico and Pietrelli 2017) or its variants, such as (variance) weighted least squares (Ciani and
Romano 2013), probit models (d’Errico et al. 2018), fixed
effects regression models (Smith and Frankenberger 2018)
and propensity score matching (Béné et al. 2016) as well as
correlation analysis (Wright et al. 2012). Analysts that use
ordinary least squares and probit regression analysis presuppose that resilience is exogenous to food security. Whereas
this could hold in some cases, endogeneity may exist. The
chance is even greater when most of the indicator variables
for quantifying resilience are endogenous to household food
security. Recognizing potential endogeneity issues, some
studies apply instrumental variable regression (d’Errico and
Pietrelli 2017) or propensity score matching (Béné et al.
2016). In the resilience and food security literature, the
encountered causes of endogeneity include measurement
error and selection bias. Simultaneity is not yet tested, even
though Smith and Frankenberger (2018) acknowledge that
there could be possible reverse causal relation between food
security and shock exposure. The challenge with the propensity score matching as a way to control for endogeneity is the
inability to control for unobserved heterogeneity.
Analysts that use panel data methods intend to account for
resilience dynamics (d’Errico and Di Giuseppe 2018). Of
course, resilience is important only in the incidence of shocks.
Therefore, some authors try to examine how resilience evolves
over time (given that panel data is available), and usually evaluate resilience and household food security before and after a
major shock event. To examine this dynamic relationship, the
difference-in-difference regression method is used, especially to
examine how development project interventions enhance the
resilience of households to deal with specific shocks. The aim
is to provide policy advice on whether resilience-building interventions are worth their investment or not.

3.3 Empirical evidence on the relationship
between resilience and household food security
After having discussed the methods for assessing causality/
correlation between resilience and food security in section
3.2.2, we now turn to discuss the empirical findings in the
reviewed studies. Existing studies tend to use different food
security measures as well as resilience attributes. This makes
it difficult to employ a typical meta-analytic approach in analyzing the evidence. Due to this difficulty, we adopt a conventional approach where we try to document and discuss evidence
for the various studies, with the aim to draw lessons that can
guide future research and policy decisions. In order to judge
whether these empirical studies adequately assess resilience and
food security, we use a framework with three main criteria. The
first criterion is based on the definition used for resilience.

Constas et al. (2016) already observed that people deal with
resilience in different ways and came up with a classification
of various definitions used: (1) “resilience is a capacity, hence
can be predicted, explained or constructed by selecting other
variables”; (2) “resilience, once constructed as a variable, can
be defined as a capacity that predicts wellbeing”; (3) “resilience is a property, (i.e., observed change over time or return
time) of a wellbeing outcome” and (4) “resilience is used as an
approach strategy, to frame problems and/or structure policy
interventions”. We adopt this typology of definitions in order to
assess which of the definitions guided the empirical analysis.
Our second criterion is whether studies model the dynamic
elements of resilience capacity. With the third criterion, we
expect empirical studies to model shocks.
We find three sets of empirical studies. In the first set,
researchers usually adopt the first definition of Constas et al.
typology, hence they do not measure resilience as capacity, but
rather as an indicator of food security. Resilience is therefore
measured from a set of variables that relate to food security.
Because they are not able to separate resilience and food security, they often neither account for resilience dynamics, nor
shocks. These studies generally conclude that households with
higher resilience scores have better food security, hence policies and program interventions could aim at improving food
security directly, and this could lead to better resilience. We
consider these studies as not adequately analyzing resilience
and food security, leading to a risk of circular reasoning, particularly for the relatively recent studies in this category.
Empirical studies in this category include Alinovi et al.
(2008), (2010), Ambelu et al. (2017), Boukary et al. (2016),
Browne et al. (2014a, b) and Lokosang et al. (2014).
In the second set of studies, researchers adopt the first and
second definitions of the Constas et al. typology, hence resilience is measured as capacity and used as an intermediate
variable that can predict or explain food security (d’Errico
et al. 2018; d’Errico and Pietrelli 2017; Smith and
Frankenberger 2018). This set of studies do better at assessing
resilience and food security because they provide a quantitative measure of resilience; some of them assess resilience dynamics (d’Errico and Di Giuseppe 2018) and/or directly model shocks (d’Errico et al. 2018; Béné et al. 2016). The general
conclusion from this set of studies informs resilience programming to focus on interventions that improve resilience. Once
resilience is improved, food security would be assured.
In the third set of empirical studies, researchers adopt the
third definition of the Constas et al. typology, such that resilience is measured as an observed change in food security over
time or return time of food security to its previous level after a
shock. However, studies that measure return time do not actually question whether the previous level of food security was
desirable or not, which could be a major limitation. The nature
of this approach is such that dynamics are often well
modelled, and some incorporate shocks. Nevertheless, this
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empirical approach does not provide a quantitative measure
for resilience capacity per se. Inferring from these studies, the
function of policy is to provide targeted interventions that
enable vulnerable households to cope with shocks so that
changes in food security do not fall below catastrophic levels.
Studies falling into this category include Knippenberg et al.
(2017), Alfani et al. (2015), Béné et al. (2016) and Upton et al.
(2016). To organize the discussion of the limited empirical
evidence, the next subsections discuss findings based on the
indicators of food security used.
3.3.1 Resilience and child malnutrition, hunger score
and self-reported months of adequate food
Findings from the empirical studies indicate that resilience
capacity enhances the ability of households to cope with various shocks so that household food security is not adversely
affected. d’Errico and Pietrelli (2017) find that households
with higher resilience capacity had lower probability of having malnourished children as well as lower number of malnourished children. Smith and Frankenberger (2018) find that
Bangladeshi households with higher resilience capacity reported more months of adequate food provision or less selfreported days of hunger. Likewise, using weight-for-age as a
measure of child malnutrition, Alfani et al. (2015) report that
resilient households tend to have lower incidences of child
malnutrition, compared to the non-resilient and chronically
poor. In addition, the authors identify resilient households as
those that have smaller families, better education, low dependency ratios and higher levels of quality items. Wright et al.
(2012) used a proxy for adaptive capacity developed from the
number of changes made in farming practices over the past
10 years by Bangladeshi households. The authors confirm a
statistically strong, negative association between adaptive capacity and number of self-reported months of hunger. This
result suggests that as households make more changes to their
farming practices, they become more adaptable and the number of months they experienced hunger declined. Even though
the authors caution against a causal interpretation of this finding, the result establishes a link between resilience (measured
in terms of adaptive capacity) and food security.
3.3.2 Food consumption, food expenditure and dietary
diversity
Available evidence indicates a positive and statistically
significant relationship between food consumption, food
expenditure or dietary diversity and household resilience.
Alinovi et al. (2010) find that a unit increase in the level of
resilience is associated with a statistically significant increase
of 0.38% in the level of food consumption, controlling for
location, gender and household size. Ciani and Romano
(2013) establish a positive relationship between expenditure

growth rate and resilience. They interpret this to mean that
households with higher initial levels of resilience experience
better levels of food security in future when challenged by
eventualities. Lokosang et al. (2014) examine how resilience
affects per capita food consumption and find statistically
significant positive correlation between household resilience
and real per capita food consumption in South Sudan after
establishing resilience profiles across locations and
population groups. Alfani et al. (2015) find that resilient
households often have higher and stable consumption than
the non-resilient and chronically poor. d’Errico et al. (2018)
find that households with higher resilience capacities in an
initial period are less likely to suffer a reduction in per capita
calorie intake in a future period even when shocks hit them.
On the other hand, high resilience capacity increases the probability of recovery from food loss due to shocks in previous
periods. Additionally, the authors interact resilience and
shocks, reporting an inverse relationship which suggests that
resilience weakens the impacts of shocks on food security.
3.3.3 Resilience as a measure of food security
In this category of studies, resilience is measured as an indicator
of food security, such that higher resilience scores are assumed
to be indicative of better food security status. Since these studies
do not really disentangle resilience and food security, care
should be taken in interpreting their conclusions. Alinovi
et al. (2008) use factor analysis to construct resilience indices
for five sub-regions of Palestine. Using several observed indicators, the authors quantify household resilience to food insecurity based on Palestinian Public Perception Survey dataset.
Browne et al. (2014b) create a resilience index based on asset
ownership and propose this as a tool for measuring and monitoring household food security, whereas Daie Ferede and
Wolde-Tsadik (2015) use income and a food access indicator
derived from factor analysis as a proxy for resilience. Upton
et al. (2016) first discuss the insufficiency of existing food
security measures to accommodate all the components of food
security proposed by 1996 FAO definition. Therefore, to bridge
this measurement gap the authors propose four main axioms,
which relate to scale, time, access and outcomes, and then apply
a moment-based approach to reconstruct a new measure for
food security. They find that development resilience measured
from the moment-based model gives an adequate measure of
food security that satisfies all the four axioms.

4 Synthesis of reviewed literature
and a conceptual framework for food system
resilience analysis
The Béné et al. (2012) framework provides a simplified and
good starting point for operationalizing resilience from the food
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In Fig. 2, resilience capacity is developed or achieved through
the primary causal pathways. Policy interventions and
programmes that target livelihood or welfare outcomes could
influence the resilience building strategies, hence resilience capacity (Vaitla et al. 2012; Béné et al. 2017). The economic, legal
and political settings within which a household operates could
influence the resilience-building strategies. The quantitative and
qualitative amounts of these causal pathway variables in turn
determine the extent to which shocks affect household food security. Therefore, the effect of resilience capacity on food security
is accomplished through the causal pathways, which has received
limited attention in the literature. The primary tangible causal
pathways or resilience-building strategies that we focus on are
income/savings, assets/capitals (human, financial, natural, social
and physical) and production/efficiency. Intangible components
of resilience-building mechanisms include risk attitudes/perceptions, self-esteem and self-efficacy or tenacity that may increase
or undermine (e.g., faith or fatalism) resilience capacity. Shocks
have direct influence on these intermediate variables as well as
on food security. On the other hand, a drop in food security could
also generate specific idiosyncratic shocks (e.g., illness can arise
from poor nutrition). This makes it necessary to explore possible
two-way causality among shocks, resilience capacities and food
security measures, which is also a major weakness in the literature. In fact, research shows that lack of income and poverty are

system or food security perspective. We extend this framework
to focus specifically on household food security and examine
the various causal pathways through which resilience capacity
affects food security. Essentially, our conceptual framework
considers the household unit as the agent of the food system,
interacting in complex ways with the activities, and food security is an indicator of the ultimate outcome of these interactions
(Ericksen 2008). We argue that households are the major
decision-making units of the household food system, and the
choices they make govern the overall food security of the
household (Constas et al. 2016; FAO 2016).
Figure 2 recognizes absorptive capacity, adaptive capacity
and transformative capacity as the three key attributes of resilience (Béné et al. 2012). These capacities relate to the decisions, choices and actions that the households embark on,
either ex ante or ex post a shock. These capacities indicate
how the household moderates or deals with the impact of
shocks on livelihood outcomes. Our primary interest lies in
how these attributes, jointly or autonomously affect household
food security in the wake of shocks, through primary causal
pathways. We consider these primary causal pathways as the
strategies available to the households for building resilience
capacity. These causal pathways therefore define the set of
capabilities households have for building resilience in their
food systems.

Shocks
Sudden and unanticipated covariate and idiosyncratic shocks, e.g., weather variability, sudden death of a household
breadwinner, sudden sickness or disease outbreak in the family, crop or livestock pests/diseases, high food prices, etc.

Resilience capacity / attributes
Adaptive
capacity

Transformative
capacity
Policy/programme interventions

Absorptive
capacity

Resilience-building strategies
Tangible measures
Income / savings
Assets / capitals
Production / efficiency

Intangible measures
Risk attitude/perception
Self-esteem/self-efficacy/tenacity
Faith / fatalism

Food and nutrition security indicators
Child
malnutrition

Household
hunger score

Months of
adequate food
provision

Household per
capita food
consumption

Food
consumption
scores

Dietary
diversity

Fig. 2 Conceptual framework for the links between resilience and household food security. Source: Modified based on Béné et al. (2012)
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the fundamental causes of food insecurity (Misselhorn and
Hendriks 2017). Hence, for two households with similar income
levels, the one with a stable source of income could be more
resilient than the other whose income source is unstable.
In the farm household setting, an important pathway for
building resilience capacity to food insecurity drives through
productivity and efficiency (Keil et al. 2008). A household
with an efficient production system, for instance through the
adoption of better agronomic practices, diversification, agroecological management or sustainable intensification, is likely
to be more resilient and able to withstand shocks that threaten
food security. World Bank (2008) reports that climate change
affects virtually all dimensions of food security, especially
availability through low productivity. For example, droughts
often negatively affect crop productivity through inadequate
supply of water to the plants. However, a household with an
efficient production system would better manage the drought,
enhance production efficiency (Keil et al. 2008) and make
adequate food readily available to the household. With stable
food production there could also be improved farm income if
the household participates in markets. This mechanism,
whereby efficiency and productivity gains generate higher
resilience capacity, could lead to reduced poverty and improved food security. Efficiency gains could also come from
reduced cost of managing risks and asset decapitalization
(World Bank 2008), such that households do not sell out productive assets just to cope with sudden shocks.
Additionally, resilience capacity could be developed
through asset accumulation and capital formation. These
channels of building resilience capacity have received relatively good attention (Smith and Frankenberger 2018;
Lokosang et al. 2014; Browne et al. 2014a). From the
reviewed literature, many of the studies use assets and capitals
as the observed indicators for indexing resilience capacity. A
household with more assets is likely to be more resilient to
shocks that threaten food security through consumption
smoothing (i.e., selling assets to maintain current level of consumption). On the other hand, households with more capital
can always leverage on these to mitigate or minimize the effects of shocks that threaten their food security. For example, a
household with abundant family labor (human capital) could
deploy some to engage in off-farm or non-farm work to generate extra income (Kochar 1999), whereas those with high
social capital can fall on networks for assistance during stressful periods (d’Errico et al. 2018). We therefore consider these
pathways as the basic blocks to building resilience capacity.
Furthermore, all these tangible components of building resilience are influenced by intangible components. People’s ability
to take risks, their self-efficacy and tenacity as well as their faith
condition their entrepreneurial mindset or agency. Many poor
farmers in traditional and rural societies remain poor and food
insecure due to their risk-averse behavior, and their entrenched
faith in their “gods”. For instance, Keister (2011) examines how

religion conditions attitude towards work, which then affects
wealth (asset) accumulation. Faith and fear of the unknown
(i.e., fatalism) can affect people’s choices of enterprises, such that
those with entrenched faith reject higher return options that they
perceive as infringing upon their faith. Also, research has
established that risk-averse smallholder farmers are usually reluctant to adopt improved agricultural innovations that offer higher
returns, thereby remaining stuck to their known lower-return
traditional methods of farming (Brick and Visser 2015).
Therefore, these intangible components of resilience-building
mechanisms influence the tangible components and food security
outcomes.
The framework could help appreciate how policy interventions affect resilience or its attributes (Béné et al. 2017;
Unmesh and Das 2017) through the primary causal pathways.
The setup of the framework also permits us to examine whether the resilience attributes are endogenous by testing for simultaneity or reverse causality and self-selectivity bias. As
noted by Constas et al. (2016), analyzing resilience as capacity
makes it imperative to test for endogeneity. For example, a
system with high absorptive capacity would have the basic
capability to engage in better adaptation; but it is also possible
that households with higher adaptive capacity could easily
absorb the effect of mild shocks when they occur. Thus, conceptually and empirically it may not be sufficient to focus on
one capacity and ignore others due to potential interdependence among the capacities. We suggest that the intervening
causal variables (which represent the mechanisms for building
resilience) are key, and policy interventions meant to enhance
resilience could be more effective when they target these variables. Therefore, more research is needed that focuses on the
causal variables and how these eventually affect food security.

5 Conclusions
Analyses of resilience in many disciplines show a very heterogeneous understanding of what they intend to measure
which challenges scientific progress. Many studies claim to
measure resilience although their analyses barely explicitly
operationalize resilience. We review how these studies conceptualize and measure resilience in the context of food security. We systematically collect and review studies of that focus,
by assessing their evolution in conceptualization and measurement. We furthermore critically check whether these studies
indeed assess resilience and food security.
We find that both conceptual frameworks and methodologies
for measuring resilience in the context of food security have
witnessed a clear evolution. Studies initially focused on measuring resilience as a final outcome, but more recently resilience
(capacity) is understood as an intermediate or short term outcome
that influences or conditions ultimate welfare outcomes such as
food security. Correspondingly, the methods of analysis have

Resilience and household food security: a review of concepts, methodological approaches and empirical evidence

experienced a similar evolution. Initially, resilience was measured as an indicator of food security. Currently it is measured
distinctly from food security. Multivariate techniques (e.g., factor
analysis, principal component analysis, structural equations
modelling and multiple indicator multiple cause models) dominate as tools for quantifying resilience capacity while few
regression-based approaches have also been developed. Despite
these substantial progress in conceptualization and measurement,
we still have a blurred understanding of which of the tangible
(e.g., income, assets, savings, etc.) and intangible (e.g., self-efficacy, tenacity, risk perception, etc.) elements are the basis of
resilience capacities that are actually important and under which
conditions they become important.
Second, from the review of empirical evidence we conclude that resilience (capacity) has been found to improve
food security (measured by various indicators) in general.
The implication is that policies and program interventions
that aim to enhance resilience capacity of households can
contribute towards reducing child malnutrition and ensuring long-term food security among the poor in developing
countries. For instance, consider a typical rural community which hitherto had no access to the regional market. An
intervention building roads to connect such a village to
the market offers the opportunity for farm households to
participate in markets by selling marketable surpluses to
earn income. Moreover, market access can provide offfarm labor opportunities to members of the household,
which would improve their income. Given higher incomes
from market participation and off-farm engagement,
households could save towards future uncertainties.
During times of shocks, these savings could provide a
hedge to smoothen consumption, such that the food security of the household becomes resilient to these shocks.
Third, in relation to whether the reviewed studies indeed
assess resilience and food security, we conclude that most
studies fall short of expectation. Those studies often measured
resilience as an indicator of food security, which makes it
difficult to distinguish between the two. They also did not
examine resilience dynamics and the effects of shocks. This
implies that the comparability of findings of such studies can
be improved by basing future research on common grounds in
terms of operationalization of the concept this research aims to
assess, as well as the methodological toolkit for doing so empirically. For advancing this thought, we propose a framework
in this paper which is meant to help address the weaknesses of
the current literature. This framework identifies the primary
causal pathways to food security as resilience-building strategies. It also allows to examine possible synergies, tensions and
trade-offs among absorptive capacity, adaptive capacity and
transformative capacity on food security.
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