
ORIGINAL RESEARCH
published: 15 June 2022

doi: 10.3389/fsufs.2022.902289

Frontiers in Sustainable Food Systems | www.frontiersin.org 1 June 2022 | Volume 6 | Article 902289

Edited by:

Liming Ye,

Ghent University, Belgium

Reviewed by:

Jane Mbolle Chah,

University of Nigeria, Nsukka, Nigeria

Sun Qizhong,

Chinese Academy of Agricultural

Sciences (CAAS), China

*Correspondence:

Seyi Olalekan Olawuyi

seyidolapo1704@gmail.com

orcid.org/0000-0002-7405-2802

Specialty section:

This article was submitted to

Land, Livelihoods and Food Security,

a section of the journal

Frontiers in Sustainable Food Systems

Received: 23 March 2022

Accepted: 17 May 2022

Published: 15 June 2022

Citation:

Olawuyi SO, Olawuyi TD, Ijila OJ and

Oyeleye OA (2022) Sustainable Food

Systems and Farmers’ Welfare Status

Distribution in Oyo State, Nigeria:

Building Buffers Against Shocks and

Stressors Through Resilience Pillars.

Front. Sustain. Food Syst. 6:902289.

doi: 10.3389/fsufs.2022.902289

Sustainable Food Systems and
Farmers’ Welfare Status Distribution
in Oyo State, Nigeria: Building
Buffers Against Shocks and
Stressors Through Resilience Pillars

Seyi Olalekan Olawuyi 1,2*, Tosin Dolapo Olawuyi 3, Olusegun Jeremiah Ijila 2 and

Olumuyiwa Amos Oyeleye 4

1Department of Agricultural Economics, Ladoke Akintola University of Technology, Ogbomosho, Nigeria, 2Department of

Agricultural Economics and Extension, University of Fort Hare, Alice, South Africa, 3Department of Agricultural Extension and

Rural Development, Osun State University, Ejigbo, Nigeria, 4Department of Economics, Ladoke Akintola University of

Technology, Ogbomosho, Nigeria

This study investigated the effect of resilience components and indicators on households’

welfare distribution in the study area, using the data collected from households’

surveys. Respondents were drawn from the study area through the multistage random

sampling technique; while the data obtained from 363 sampled respondents were

analyzed and described through the use of descriptive statistics (frequency distribution,

percentages, and cross tabulation technique). The resilience tool of the Food and

Agriculture Organization of the United Nations (UN-FAO) was adopted to measure the

resilience pillars through their corresponding components/indicators. Similarly, a quantile

regression econometric model was used to estimate the effect of the resilience pillars

vis-à-vis the indicators on welfare distribution in the study area. The results indicated

that the majority of the respondents fall within the low quintiles of households’ welfare,

while women were found to be disproportionately vulnerable to shocks, as many of

them fall within the low welfare class. The resilience pillars/components were found

to have varying degrees of significance and direction of movement with quintiles of

households’ welfare status. This was observed across all the quintiles (0.1, 0.25, 0.50,

0.75, and 0.90; that is, 10, 25, 50, 75, and 90th quintiles), respectively. The study

recommended proper and transparent implementation of functional social protection

programs to reduce households’ vulnerability to shock and stressors. There is also the

need for investments to be made across all pillars and indicators of resilience to build

sustained households’ resilience capacity and welfare status.

Keywords: shocks, resilience, welfare, quantile regression, Oyo State, Nigeria

INTRODUCTION

The concept of resilience has attracted attention from many experts to address the challenges
facing all sectors of the economy, including the agri-food system. Food and Agriculture
Organization (FAO) and other notable development experts have also been advocating
for building resilient systems (both agri-food and non-agri-food) from many perspectives
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(Food Agriculture Organization (FAO), 2013; Choptiany et al.,
2014). In fact, the International Food and Policy Research
Institute (IFPRI) had once organized a conference with the
theme “building resilience for food and nutrition security” (Fan
et al., 2014). All these moves evidently mirror the importance
of developing adaptive capacity for resilience building against
stresses, shocks and emergencies facing our society, especially
the agri-food system. Importantly, resilience study and analysis
evaluate the individual or household capacity to manage the
effect of shocks from a multi-faceted approach (d’Errico and Di
Giuseppe, 2018).

Food Agriculture Organization (FAO) (2019) also noted
that the conceptualization of farmers’ or farming households’
food security status vis-à-vis food insecurity status and
other welfare outcomes must incorporate a measure of
resilience to a shortfall in well-being status owing to various
exigencies such as insufficient and/or lack of productive
resources, risks and shocks constituents, including droughts,
wars, and economic instability. This also includes unprecedented
emergencies such as the current COVID-19 health pandemic
and other risks and challenges. Meanwhile, it is important
to emphasize that inadequate or lack of access to productive
resources (required to build adaptive capacity and overall
resilience against shocks) by the less developed countries
that are resource-poor poses a big problem to step up to
the challenges facing the world, which by extension also
has consequential impact and shock on the food systems
(Issahaku and Abdulai, 2019; Jones et al., 2022). Further,
the global situation on the COVID-19 pandemic is a great
shock suffered by the entire sector of the Nigerian economy,
including the food sector and sub-sectors; this evidently threatens
sustained food availability, accessibility, and affordability due
to its significant impact on welfare and other aspects of
human development.

Apparently, from the foregoing, building farmers’ resilience
and adaptive capacity against shocks in an unprecedented health-
related pandemic period through access to the required and
sufficient productive resources, social investment, and social
protection programs are necessary. These are potential game
changers for the people, including the smallholder farmers to
improve productivity, food availability, farmers’ income, and
general households’ welfare across all the sectors in Nigeria.
Therefore, this research interrogated the effect of resilience
indicators and components on households’ welfare distribution
in Oyo State, Nigeria.

THEORETICAL SIGNIFICANCE OF
HOUSEHOLDS’ WELFARE

Following the study by Barrett and Constas (2014), this study
adopted a theory of resilience as it applies to the challenges
of international development. This theory presents a sound
theoretical argument to promote a more focused measure
of resilience for international development applications; and,
resilience development is the ability of individuals or households
to avoid myriads of shocks and stressors that can propel
transition into poverty traps over time.

This conceptualization of the theory of resilience development
emphasizes the non-linear and uncertain time path of standards
of living, and people’s welfare conditions, which could express
themselves as vulnerable or non-vulnerable, poor or non-
poor, food secure or food insecure, as well as other forms
of welfare representations. This theory also underscores the
adverse effects of various forms of risk, shocks, or stressors
that can be appalling, and capable of transforming people’s
conditions from good to bad, and bad to worse. Suffice it to
say that the theory of developing resilience is concerned about
the “stochastic dynamics of human well-being and/or stochastic
poverty trap” because it is inversely related to the probability of
being vulnerable and remaining vulnerable (Barrett and Carter,
2013; Barrett and Constas, 2014). It is important to emphasize
that multiple stable states are not necessary for the existence of
poverty traps in the theory of development resilience (Barrett and
Carter, 2013).

In line with Barrett and Constas (2014), the variable of
interest emphasized in the theory of developing resilience is an
individual’s or households’ of many people’s well-being, which
can be denoted by “W”, and a person or household’s unfavorable
or chronic state mirrors the sustained deprivation of capabilities,
as also explained by the concept of Amartya Sen’s “capabilities”
(Sen, 1999). Therefore, the capabilities framework is a nested
special case defined by welfare and/or well-being indicators such
as “income, expenditures, assets, health, food and nutritional
status, subjective life satisfaction or security” and, it could also be
conceptualized from a multidimensional perspective of welfare
measures (Alkire and Foster, 2011).

Given that well-being may increasingly be stochastic, which
can also be influenced by myriads of both endogenous and
exogenous events, simply put as a disturbance term, et so that
the progression of well-being over time, from Wt in period
t to Wt+s in period t+s, is dependent on random stressors
and/or shocks. In line with Barrett and Constas (2014), an
appropriate representation of stochastic welfare dynamics is
through conditional welfare expressed by the moment function,
mk (Wt+s|Wt , et), where: mk represents the kth moment;
that is, the mean (k = 1), variance (k = 2), or skewness (k
= 3). Now, based on the theory of resilience development,
these moments perfectly describe the conditional dynamics of
the full distribution of possible welfare outcomes that may be
functionally related to resilience capacity.

MATERIALS AND METHODS

The Study Area
The study area is Oyo State (Figure 1), which is an inland
area located in the southern part of Nigeria, and bounded by
many states from the south, north, west, and eastern parts. The
climate is equatorial characterized by “wet and dry seasons.” The
people in the state are predominantly farmers, while most women
engage in on-farm and off-farm livelihood activities such as food
processing, trading, and artisanship. The relatively high humidity
in the area favors the cultivation of arable and tree crops such
as like maize, yam, cassava, millet, rice, plantains, cocoa, palm
produce, cashew, etc. The State has 33 Local Government Areas
(LGAs); of which 28 LGAs are considered rural and semi-rural.
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FIGURE 1 | Map of Oyo State, Nigeria.

The State is divided into 4 Agricultural Development Program
(ADP) Zones (Ibadan, Ibarapa, Ogbomoso, and Oyo) in the
State (www.oyostate.com).

Sampling Technique and Data Collection
A multistage sampling technique was used to select the sample
size for this study. Oyo State is made up of 4 Agricultural
Development Program (ADP) zones which are structured into
different blocks namely: Ibadan/Ibarapa zone with nine blocks,
Ogbomoso zone with five blocks, Oyo zone with five blocks,
and Saki zone with nine blocks. So, in the first stage, one-third
of the blocks in each zone were selected resulting in 10 blocks
in total. Because of the homogeneous nature of the villages in
the study area, three villages were randomly selected from each
of the blocks in the second stage, making 30 selected villages.

In the third stage, the study applied a random proportionate
to size sampling technique in the selection of the sample size
(384 respondents) for this research; this technique was deemed
appropriate because of the variations that exist in the population
of people across the selected villages.

According to Miaoulis and Michener (1976), the three main
criteria which are usually considered in the determination of
a suitable sample size for any study are the level of precision,
confidence level, and the degree of variability. Therefore, this
research selected the representative sample for this study through
the validated method for sample size determination for an
unknown population, using the confidence level technique of
Z-score (Shete et al., 2020). This is expressed as follows:

n0 =
z2 × p(q)

e2
(1)
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The followings are also defined as:
n0 = Sample size to be estimated
z2 = Selected critical value of desired level of confidence

or risk
p= Estimated proportion of an attribute that is present in the

population or maximum variability of the population
q = 1− p
e= error margin
At a 0.05 error margin (95% confidence interval), the sample

size is calculated as:

n0 =

(1.96)2 × 0.5 (1 − 0.5)

(0.05)2
= 384.16

It is important to stress that data from 363 respondents were used
in the final analyses, owing to incomplete responses observed
from few data collection instruments.

Data Analytical Techniques
The study used descriptive statistics such as frequency
distribution, percentages, and cross-tabulation techniques
to describe the respondents’ personal and demographic
attributes, as well as to profile the distribution of respondents
based on the welfare quintiles they fall into. Borrowing from
Atkinson (1989) as well as Baiyegunhi and Fraser (2011), realized
welfare, as against potential welfare was constructed through
per capita consumption-expenditure approach to measure the
welfare indicator used in this study. This was considered an

Wi =
Per capita total consumption− expenditure for ith household

2
3 mean per capita total expenditure of all households

(2)

where:
Wi = index of households’ welfare status.
appropriate indicator of welfare expression owing to the fact
that it is an absolute welfare measure. In the same vein, FAO’s
RIMA-II model (resilience tool) (Food Agriculture Organization
(FAO), 2016) was used to elicit resilience information from
the respondents and applied to measure different dimensions
and components/indicators of resilience (physical and capacity
dimensions, as well as information on natural environment
addressing both exogenous and endogenous factors). More so,
the quantile regression model was employed as an inferential
statistical technique to estimate the influence of resilience
components and indicators on households’ welfare distribution
in the study area.

Modeling Households’ Welfare
The household economic behavior under constrained utility
maximization was applied to model the level of households’
expenditure based on the money-metric indicator of welfare.
Households’ consumption expenditure is assumed to describe
the social and economic environments in which production
decisions are made. The preference for the consumption
expenditure approach over the income-based household’s welfare

measure as noted by Baiyegunhi and Fraser (2011) citing
Atkinson (1989) is driven by the fact that welfare opportunity
is a function of income, or suffice it to say that income is
assumed to measure potential welfare. On the other hand,
consumption-expenditure suggests a “realized welfare or a
measure of welfare achievement” (Atkinson, 1989) as cited in
Baiyegunhi and Fraser (2011). However, this study is interested
in farmers’ present achieved welfare (realized welfare) as against
future expected welfare gains (potential welfare); apparently,
the consumption-expenditure welfare expression concept is an
appropriate indicator. Baiyegunhi and Fraser (2011) further
buttressed that, poor individuals are assumed to have a relatively
constant expenditure pattern on some basic bundles of goods,
all things being equal, compared to the income-stream which in
most cases is assumed to be erratic and unpredictable.

Therefore, the welfare indicator and expression were
constructed by using per capita values of consumption-
expenditure on food and non-food items. The use of this welfare
expression is deemed appropriate for this kind of study because
the variable is in continuous form, compared to other similar
approaches for constructing welfare indicators (for instance,
poverty status and food security status). This approach used per
capita expenditure approach to construct the poverty or food
security line, and it is further rescaled to binary forms, through
the use Foster et al. (1984) technique. The technique apparently
is not suitable for distributional impact research (Olagunju et al.,
2019). Therefore, this study constructed the welfare indicator
using the following:

FAO’s RIMA-II Empirical Model:
Introduction and Specification
According to Boukary et al. (2016), the application of the
concept of resilience has been proposed by scholars and
development experts across many international development
corporations for the conceptualization of food insecurity
issues (for instance, Alinovi et al., 2010a,b; Food Agriculture
Organization (FAO), 2016). The usefulness of the resilience
methodological approach as a solid basis for the analysis of
individuals’ and households’ vulnerability to food insecurity
cannot be over emphasized (Alinovi et al., 2010a). Resilience,
according to Food Agriculture Organization (FAO) (2016) is
an important framework applied to gain proper knowledge
of the strategies (both short and long terms) needed to
build and strengthen the adaptive capacity of individuals and
households against shocks and stresses induced by hunger
and poverty. Based on theoretical understanding and statistical
evidence of relationships, this survey captured the indicators
and components of resilience fundamental pillars, as highlighted
in Food Agriculture Organization (FAO) (2016). A notable
and appealing feature of the resilience framework is that it
identifies and describes how shocks and stressors, economic
forces, and social conditions of the system, as well as
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its combined effect, have raised the incidence and severity
of vulnerability of a given population [Food Agriculture
Organization (FAO), 2016]. Explicitly, the fundamental pillars
of resilience and corresponding indicators, according to Food
Agriculture Organization (FAO) (2016) and Boukary et al. (2016)
are explained as follows:

a. Asset (AST): Possession of capital assets is noted to be useful as
a coping mechanism to mitigate shocks induced emergencies.
In this study, assets could be held as landed properties, crop
and livestock units, jewelry, television, car, bike, dwelling,
telephone, etc. Suffice to say that, possession of any of these
assets by an individual equals 1 and 0 otherwise.

b. Adaptive capacity (ACS): Adaptive capacity as an indicator
mirrors an individual’s ability or capability to cope and adapt
to shocks in a way that will not disrupt the proper functioning
of that individual. For instance, wealth, technology, economies
of large scale, access to information and training/skills, access
to infrastructure, and institutions are parts of many dynamics
that influence an individual’s adaptive capacity.

The following variables are appropriate components of
this indicator:

Perception: This has to do with the opinion of one’s capability
to withstand shocks.

Income source: This has to do with livelihood diversification
through the count of the individual’s source of income. All
else equal, it is assumed that individuals with highly diversified
sources of income can potentially adapt to any episode of shocks
and emergencies.

Migration: This component addresses if an individual has
cause to deal with shocks or food scarcity through migration to
another location. It is usually captured as a dummy variable.

Credit: This mirrors individual’s access to formal and informal
credit facilities over the observation period, as well as the
nature- of such credit, be it kind or cash; measured as a
dummy variable.

c. Social safety nets (SSN): This component interrogates
individual’s access to social investment and social protection
programs, as these are regarded as important means
of mitigating crises and emergencies. In the crisis and
emergency situations, farmers often resort to getting help
and assistance from friends, colleagues, relatives, government
and non-governmental organizations, as well as development
corporations and charity organizations. Hence, assistance
received by individuals as per access to free food distribution,
food sale at a moderate price, cash transfers, grain bank, and
donations from friends, colleagues, and relatives are good
and promising proxies. Thus, reported access to any of these
components equals 1 and 0 otherwise.

d. Climate change (CC): In agrarian settings, climate-induced
extreme events can highly affect the capacity of the individual
to make a living. The conceptualization of climate change
in the context of the Intergovernmental Panel on Climate
Change implies any alteration or variation in the climatic
components over a period of time; such variation could be a
result of natural erraticism or human activities. Examples of
promising components are evidence of soil-water erosion and

soil degradation. Based on this, any reported event equals 1
and 0 otherwise.

e. Access to basic services and quality of the access (ABSQ):
Access to basic services can be conceptualized from two
perspectives: access to basic services and the quality of access
and services. In terms of access, the following are considered
good components: access to school, hospital, and other health
services, markets, stores, paved roads, safe houses, and water
as well as waste disposal systems, etc. Conversely, a good
proxy for the quality of access can be the monetary cost of
access to services; alternatively, subjective indicators can also
be applied, which could capture general opinion about the
quality of services and disposition to the security situation in
the community or village where the individual is domiciled
(Boukary et al., 2016; Food Agriculture Organization (FAO),
2016).

f. Enabling Institutional Environment (EIE) (Institutional
functionality): Institutional functionality can impact an
individual’s capacity to deal with and respond to shocks
and stresses. The overall idea is to use observable variables
and individual perception as proxies for the latent-enabling
institutional environment as a variable. For example, access to
basic and important information, perceptions of the presence
of services (for instance, extension services), and perception
of the quality of such services; such that any reported access to
services equals 1 and 0 otherwise. Meanwhile, perceptions of
the presence of services, and perception of the quality of such
services are usually conceptualized through ordinal ranking.

g. Sensitivity (SVTY): Incidence, Frequency, and the Intensity
of shocks and stresses - (that is, single or repeated shocks
occurring over a given period of time: for instance, illness).

h. Social Capital and Neighborhood Effect (SCNE)

– Social group membership/social-networks
accumulation (dummy).

– Participation in collective action initiatives (Reciprocity and
Trust) (dummy).

Quantile Treatment Effect Model
Specification
The classical quantile regression represents an extended version
of multiple regression (Debebe and Zekarias, 2020), and the
model predicts that “explanatory variables relate at different
points of the dependent variable(s) and has a comparative
advantage when errors are highly non-normal and hence
automatically adjusted the non-normal errors and outliers
data sets.” The feature described here is common to welfare
differential analysis. More importantly, this technique permits
to properly mirror the exact “stochastic relationship between
random variables.” The quantile regression model had also been
previously applied by previous related welfare analysis studies
such as, for instance, Fentaw and Appa (2016), Samuel (2017),
Teka et al. (2018). Therefore, according to Samuel (2017), the
quantile regression model is specified as:

Qτ ln

(

Yi

Xi

)

= x
′

iβτ + εi,τ , . (3) (3)
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where: Qτ ln
(

Yi
Xi

)

depicts the estimation of the model τ th

quantile Qτ of the distribution of the dependent variable (Y),
conditional on the value of explanatory variables (X).

Qln

(

Yi

Xi

)

=

N
∑

i=yi≥x
′
β

q|yi − X
′

βq|

+

N
∑

i=yi≤x
′
β

(

1− q
)

|i− X
′

iβq| (4)

=

N
∑

i=yi≤x
′
β

[

(

1− q
)

(yi) ≤ X
′

iβ

] (

yi − X
′

iβ

)

(5)

where: Yi is the welfare status (in quintiles) of ith household,
represents a column vector of realizations on k explanatory
variables, and β is the column vector corresponding to unknown
parameters 0 ≤ q ≥ 1 is the quantile of interest.

Model Identification in Quantile Regression
Estimates
As noted by Buchinsky (1998), the use of very few cross-sectional
observations may present an issue toward model identification
in the quantile regression analysis across predefined quantiles.
For instance, the computed estimates will be spurious, and
very imprecise, as well explained in Barnes and Hughes (2002);
but this study used relatively large cross-sectional observations.
Importantly, if the quantile regression is performed by using
an aggregate welfare index (without delineating it into welfare
quintiles), this may provide misleading inferences in terms of
diversifying away from the contributions of each of the resilience
pillars at varying levels of welfare quintiles, and may possibly
dilute the impact of the quantile regression estimates.

In addition, the study is focused on the relative values of the
resilience components parameters along the quintile categories,
therefore, the absolute amount of bias should be of secondary
concern, as emphasized in Barnes and Hughes (2002).

RESULTS AND DISCUSSIONS

This section describes the results and findings from the data
generating process and its subsequent analyses. These are
discussed as follows.

Distribution of Respondents by Well-Being
Quintile
The results in Table 1 revealed the distribution of respondents
across the welfare quintiles estimated. The findings indicated
that more than half (25% and 32.50%) of the respondents fall
within the lowest (10th) and the second lowest (25th) welfare
quintiles. Then, only 9.4% dcrease in the median quintile (50th).
Meanwhile, 20.1% and 12.94% of the sampled respondents
constitute the proportion of people who fall within the fourth
(75th) and the fifth (90th) quintile classes. This evidently shows
that most people in the study area are vulnerable to shocks.

TABLE 1 | Distribution of respondents by welfare quintiles.

Welfare Quintiles Frequency Percentage

First (0.1) 91 25.06

Second (0.25) 118 32.5

Third (0.50) 34 9.4

Fourth (0.75) 73 20.1

Fifth (0.90) 47 12.94

Total 363 100

Data analysis, 2021.

TABLE 2 | Cross-tabulation of Gender and Welfare Quintiles.

Welfare Quintiles Gender Total

Male Female

First (0.1) 63 (26.47) 28 (22.4) 91

Second (0.25) 77 (32.35) 41 (32.8) 118

Third (0.50) 14 (5.88) 20 (16.0) 34

Fourth (0.75) 48 (20.17) 25 (20.0) 73

Fifth (0.90) 36 (15.13) 11 (8.8) 47

Total 238 125 363

Figures in parenthesis are percentage values.

Source: Data analysis, 2021.

Cross-Tabulation Profiling of Households’
Specific Attributes and Welfare Quintiles
The cross-tabulation of the distribution of welfare quintiles by
respondents’ gender is shown in Table 2. The findings revealed
that the majority of the respondents on both counts (male and
female) constitute the bulk of the population of individuals
who fall within the lowest (10th) and the second lowest (25th)
welfare quintiles. However, very few of the male and female
populations were found in the fourth (75th) and the fifth (90th)
quintile continuum. This result agrees entirely with the findings
discussed earlier in the previous table; a clear indication of
the respondents’ exposure, and perhaps vulnerability to shocks,
stressors, and emergencies.

Effect of Resilience Indicators and
Components on Farming Households’
Welfare
The estimation of the quantile regression model as shown in
Table 3 revealed the magnitude and direction of movement
of resilience pillars (driven by their respective indicators) on
farming households’ welfare status in the study area. The
estimation also revealed that the model fit is good, and has
pseudo R2 ranging from 0.3216 to 0.5798 across all the quintiles
(0.1, 0.25, 0.50, 0.75, and 0.90) (that is, 10th, 25th, 50th, 75th,
and 90th) considered. Many of the resilience pillars were shown
to have different directions of movement, and varying degrees
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TABLE 3 | Quantile regression: effect of resilience indicators on households’ welfare distribution.

Dependent variable: Welfare Index

0.1 0.25 0.5 0.75 0.9

Variables Coeff. t-value Coeff. t-value Coeff. t-value Coeff. t-value Coeff. t-value

Quadr. Age 0.6786 2.40** 0.2473 6.51*** 0.2103 3.08*** 0.0095 2.64* 0.0558 1.3

Gender −0.0744 −2.53*** −0.0513 −1.66* 0.093 2.16** 0.0064 0.2 0.0052 0.17

Family size −0.0261 −3.21*** −0.3842 −2.14** −0.2139 −1.65* 0.4228 1.41 0.0512 1.28

AST 0.0839 1.14 0.0346 1.58 0.2654 1.98** 0.1114 1.74*** 0.034 1.93*

ACS 0.2521 0.62 0.0015 0.92 0.0402 0.29 0.1635 2.70* 0.009 1.71*

SSN −0.2755 −1.68* −0.086 −1.75* 0.0495 0.4 0.1551 3.24* 0.8781 3.40***

CC −0.1775 −2.45** −0.2791 −1.99** −0.2844 −2.12** 0.0963 0.92 0.3048 1.63

ABSQ 0.2151 2.59*** −0.4767 −3.73*** −0.3399 −1.87* −0.0476 −2.10** −0.8186 −2.90***

EIE 0.0608 0.72 −0.1778 −3.49*** −0.0078 −0.98 −0.0229 −1.3 0.2175 0.64

SVTY −0.101 −1.77* −0.0326 −1.21 −0.0715 −0.58 −0.086 −1.75*** −0.3153 −3.83***

SCNE −0.0017 −0.46 −0.0963 −4.51*** −0.9306 −3.89*** 0.3572 2.94* 0.1898 1.86*

Food insecurity vis-à-vis food security status (FIS) was excluded from the model because of potential “multicollinearity” with the welfare variable.

***, **, * = p < 0.01, p < 0.05, p < 0.1 probability levels respectively.

Source: Data analysis, 2021.

of statistically significant effect across quintiles of households’
welfare status.

Specifically, the findings indicated that quadratic age has a
direct and significant effect on households’ welfare status at
10th (p < 0.05), 25th (p < 0.01), median-50th (p < 0.01), and
75th (p < 0.01) quintiles, respectively. This result has a strong
link with the life cycle hypothesis in that, every increase in age
induces higher households’ welfare status, which is consistent
along the welfare status continuums. All else equal, this result
agrees with a-priori expectation and the findings of Muntaha
and Matz (2015); because people in the “aged category” are likely
to receive remittances and gifts from children, family members,
and friends, as a gesture of societal and cultural values and
responsibilities. Similarly, in line with Quisumbing et al. (2011),
the gender of the respondent was found to have an inverse
and significant effect on households’ welfare status at 10th (p
< 0.01) and 25th (p < 0.1), respectively. However, gender also
has a direct and significant effect on households’ welfare status
at a slightly higher quintile (median-50th); a tenable explanation
for this is that women are disproportionately poor compared
to their male counterparts, hence the reason for the observed
low welfare status among them; meanwhile, the positive and
significant effect of the variable-gender at the median (50th)
quintile pointed to the fact that there is a hope of transition
from their present state to a better welfare status if they are
equitably exposed to gender-just policies, and especially the social
protection programs.

The estimation also indicated an indirect and significant
impact of family size on households’ welfare status at 10th (p
< 0.01), 25th (p < 0.05), median-50th (p < 0.1) quintiles,
respectively. Expectedly, this suggests that an increase in family
size impacts negatively on households’ welfare status, considering
the lack of buffers and adaptive capacity, as well as the
vulnerability of most people in the rural settlements of Nigeria.

This finding is consistent with documented evidence in many
extant studies.

The results inTable 3 also indicated the dynamics of resilience
pillars and indicators in building sustained households’ welfare.
For instance, possession of assets (AST) has a direct and
significant impact on households’ welfare at the same probability
level (p < 0.1) but this significant effect was observed for
median-50th, and higher (75th and 90th) quintiles only. This
is expected, and further affirms the submission from notable
literature (Quisumbing et al., 2011; Lokonon, 2017) that themore
assets a household owns, the higher the likelihood of using the
assets as buffers against any emergencies, shocks, and stresses.

More so, adaptive capacity and stability (ACS) were found
to have a direct and significant impact on households’ welfare
status, only at higher quintiles [75th (p < 0.05) and 90th (p
< 0.01)] respectively. This suggests that people who are in the
higher quintiles of welfare status are the only ones who have the
capacity to adapt and withstand shocks and stressors. More so,
it is assumed that a household with high adaptive capacity will
have a great level of resilience and higher welfare, but rural areas
are characterized by low access to credit and a limited number
of income sources, which push many households to lean toward
friends, family members and networks to get assistance in-kind
and cash, which obviously serve as buffers to respond to any
shocks, stressors, and emergencies (Muntaha and Matz, 2015).

As far as the social safety nets (SSN) resilience pillar is
concerned, with the exception of the median quintile, the study
found both direct and inverse effects of social safety nets on
households’ welfare status across all quintiles: 10th (p< 0.1), 25th
(p < 0.1), 75th (p < 0.01), and 90th (p < 0.01). This result is
expected and agrees with the findings of Dillon and Quinones
(2011) as well as Muntaha and Matz (2015) because benefitting
from all kinds of social safety nets (for instance, receiving help
from friends and relatives in the form of cash transfer and
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remittances, as well as government’s social intervention and/or
social protection programs) provides support for individuals,
and cushion the effect of any episodes of shocks and stressors;
and vice-versa.

Similarly, the findings also revealed an indirect and significant
impact of climate change (CC) induced components or indicators
on households’ welfare status in the 10th 25, and 50th
quintiles, respectively, all at (p < 0.05). The implication
of this is that stable climatic condition enhances crop
production, and sustained food availability, and by extension
improves households’ income and welfare. Apparently, any
disturbance or shock in the climatic elements (especially rainfall)
will negatively affect food production because agriculture
in this part of the country is largely rain-fed dependent.
The unfavorable situation (which also includes incidence of
drought, soil erosion, and soil degradation) could weaken
food availability and sufficiency, and equally puts households
at a welfare risk. All of these can affect the capacity of
a household to make a living, and respond to any shocks
appropriately; hence, there is a need for social protection
programs to reduce households’ vulnerability to climate change
induced episodes because of its consequential impact on
households’ welfare, irrespective of social class (Davis and
Ali, 2014). It is important to stress that climate extreme
events impact disproportionately on the people who are in the
lower quintiles compared to those in the higher quintiles of
households’ welfare.

In a similar manner, access to basic needs/services and quality
of services (ABSQ) as a resilience pillar and components revealed
both a direct and inverse association with households’ welfare
at all levels of welfare quintiles, though with varying degrees
of probability levels [(10th (p < 0.01), 25th (p < 0.01), 50th
(p < 0.1), 75th (p < 0.05), and 90th (p < 0.01)]. Judging
from the estimates, access to basic needs/services and quality
of services has a direct impact on households’ welfare status at
the lowest welfare quintile (10th) only, while it has an inverse
relationship with households’ welfare status at other welfare
quintiles. Basically, access to basic services has been touted
as a fundamental aspect of resilience building; such as good
roads, schools, health care centers, water, electricity, and nearby
markets. For instance, access to markets, and the efficacy of
aid distribution in response to emergency situations are directly
and indirectly influenced by the density of the road network.
Notable evidence supports the relationship between access to
basic services before emergencies and the recovery rate after an
emergency situation (Khan, 2014).

Similarly, access to basic services is pivotal to determining
an individual’s risk of exposure; for instance, the risk of illness
is often associated with inadequate waste disposal, poor water
supplies, and sanitation issues (Dercon et al., 2004). Likewise,
poor institutional performance often leads to the total neglect
of the important areas like housing, healthcare, and sanitation;
which consequently lead to inefficient responses to emergencies
and shocks. All in all, poor access to basic and quality services can
be detrimental to households’ livelihood and income generating
activities, and also block the pathway to building improved
households’ welfare and prosperity.

With respect to enabling institutional environment (EIE), the
findings also indicated a negative and significant (p < 0.01)
relationship with households’ welfare, but this relationship only
expressed itself at a low welfare quintile (25th). This is to say that
institutional functionality in the study area (in terms of (seamless
access to information, and good and quality service delivery) is
absent or very poor to the extent of having a spill-over effect
on households’ welfare. In the same vein, sensitivity components
have an inverse and significant relationship with households’
welfare status at 10th (p < 0.1), 75th (p < 0.1), and 90th (p <

0.01), suggesting that increase in the incidence, frequency and
the intensity of shocks and stressors induces negative impact
on households’ welfare status. Suffice it to say that repeated
episodes of shocks (for instance, illness, drought, pandemic, etc.)
occurring over a given period of time diminishes people’s ability
to cope and adapt to shocks, disproportionately (Dercon, 2010).

In terms of social capital and neighborhood effect (SCNE) as
a resilience pillar/component, the results indicated a significant
and inverse relationship with households’ welfare at low (25th)
and medium (50th) quintiles, respectively, both at p < 0.01
significant level; while this same component also has a direct and
significant impact on households’ welfare at 75th (p < 0.01) and
90th (p < 0.1) welfare quintiles. The implication is that most
people who fall within the lowest to the medium quintiles do not
appropriately use their social networks; perhaps their local level
institutions are largely for social gatherings/events. Conversely,
the people who fall to the higher welfare quintiles (75 and
90th) appear to judiciously utilize their stock of social networks,
connections, and neighborhood effects, in benefitting each other;
although this can equally be attributed to the comparative
advantage of social class these people enjoy.

From the aforementioned, the findings revealed the
importance of resilience pillars in achieving sustained
households welfare. Meanwhile, the effectiveness of these
important resilience pillars (capital assets, adaptive capacity,
social safety nets, climate change adaptation, access to basic
services and quality of service, sensitivity as well as social
capital and neighborhood effect) in building buffers against
shocks is dependent on enabling institutional environment
which clearly mirrors institutional functionality in terms of
adequate extension delivery systems, sound and viable policy
implementation for rural economic development. In essence,
extension and advisory services in rural areas are challenging
even under normal circumstances, let alone under unfavorable
situations and obvious challenges. If these challenges are to be
adequately addressed, extension service delivery should be able
to aid in enhancing the resilience of farmers in several ways, such
as coordinating bodies for multiple support organizations as well
as providing more relevant services at various stages of a shock
because of its linkages with the local environment, and as a result
of its potential access to timely information, extension system
is able to identify relevant actors with whom to work to ensure
those intervention strategies are harmonized, relevant, effective,
and timely.

Another important path through which extension delivery
service could enhance resilience building is by providing
information and knowledge on climate extreme events, market
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prices, regulatory structures, and consumer demands so that
farmers can make timely informed decisions. Such functional
extension delivery systems could also assist in identifying the
most vulnerable households that can be easily impacted by
shocks, so as to develop a proper register of the vulnerable
population to be targeted for interventions. In fact, this will
go a long way to assist Nigeria with a credible register and
database of the vulnerable population. It is important to stress
that the effectiveness of the highlighted areas where extension
services could be useful is critically dependent on the funding,
organization, and implementation of the extension system and
policies in Nigeria. In formulating policies, caution must be
taken to avoid a situation where policies designed to achieve a
positive goal unintentionally cause deterioration of individual or
community resilience.

CONCLUSION AND POLICY STATEMENTS

The resilience assessment of a given food system can only
be achieved through a synthetic indicator conceptualized
through the resilience tools. Understanding system dynamics,
highlighting strategic issues, and identifying and understanding
the strength and weaknesses of the system may require both
qualitative and quantitative knowledge. Therefore, this study
explored the synergies between the components/indicators of
resilience and households’ welfare distribution in the study area.
This study has shown that the majority of the people in the
study area are vulnerable to an episode of shocks and stressors
without any sustainable buffer options which can be attributed
to their limited capacity across all the pillars and indicators
of resilience.

The study also revealed that households are at a welfare
risk, and find it difficult to build sustained resilience against
shocks and stresses; any disturbance and shock in terms of
climate-induced extreme events will obviously have untold
hardship on households. Apparently, stable climatic condition
enhances crop production, builds sustained food availability,
and by extension improves households’ resilience and welfare
status. Then, all kinds of social safety nets (for instance,
receiving help from friends and relatives in the form of
cash transfers and remittances, as well as government’s social
intervention/investment programs, etc.) provide support for
individuals and cushion the effect of any episodes of shocks
and stressors.

Conclusively, the majority of the sampled respondents are
lacking across all the major pillars and components of resilience,
which renders them vulnerable to shocks and stressors. There
is a need for social protection programs to reduce households’
vulnerability to shock and stressors. There is a need for
investments to be made across all pillars and indicators of

resilience to build an improved and sustained households’
resilience capacity, and welfare status across all social strata.
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