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Abstract

While there are assumptions that resilience has led to curbing poverty, food and nutrition
insecurity, and destitution, the empirics are limited to ascertain the linkages and finding out
implications for policy uptake in Ethiopia. In light of this, this dissertation examine the role of
resilience on reducing welfare problems in rural Ethiopia. The data comes from the three
rounds of the Ethiopian Socioeconomic Survey (2011/12-2015/16). Resilience is estimated
using the resilience index measurement analysis (RIMA-II) approach. The Alkire and Foster's
methodology, on the other hand, is employed to compute multidimensional poverty and
destitution. We also attempted to use the third generation poverty measures: structural and
stochastic poverty. Furthermore, the study compute food and nutrition insecurity using
kilocalories, food poverty, dietary diversity and food consumption scores, and
multidimensional perspectives. The data were analyzed using different micro-econometrics
techniques in four self-contained but closely related articles. Since alternatives measures have
low static correlation and dynamic mismatch, exclusive reliance on a single measure may send
inaccurate signal to policymaking. Dominance of transitory escape and impoverishment
implies that lifting people out of the pool of welfare problems will not be enough unless descents
are simultaneously addressed. The econometric results reveals that climate induced, price and
production related shocks and conflict come up as household stressors that exacerbate welfare
problems. The other strand of challenge that contributes to the growing welfare problems are
dependence on rain-fed farming accompanied with land fragmentation, old-age and female
headship, dependency ratio, wage labor participation, loan, and poor road and marketing
networks. In contrast, households experienced steady declines in poverty, food insecurity, and
destitution as a response to slight growth in resilience. Resilience also serves as a mechanism
to deal with welfare problems in the face of shocks. However, resilience is not a panacea. There
exists a potential for farming to be an integral part in the process. The farming potential,
however, is expected to be tapped through improving commercialization, irrigation, extension,
roads, and marketing networks. Currently, it is unlikely to continue as land pressure is
increasing due to population growth. Thus, fostering the non-farm economy, good vegetation
cover, and human capital formation are imperative. Interventions aimed at eradicating those
welfare problems would do well when focusing on enabling factors that can enhance resilience
as a conduit mechanism. Besides, more support to should be given to the farming economy.
The farming potential is tapped through improving commercialization, investment in
irrigation, extension, and road and market networks. Nevertheless, the sector is fraught and
less remunerative. Thus, the finding accentuate the need for policy interventions that reinforce
productive farming and the non-farm economy. An emerging line of enquiry for the viability
and development of rural households generally, and reducing those welfare problems,
specifically highlighted the vital role of growth from below and rural revitalization.

Keywords — Resilience, poverty, food insecurity, destitution, micro-econometrics, Ethiopia
xii



Chapter 1: Introduction
1.1. Background

The fight against poverty, food and nutrition insecurity, and destitution are dreadful challenges
facing the world. Global initiatives have sought to put a spotlight on the problem of persistence
of these problems. Embodying a universally shared vision of a safe and sustainable space for
all to live with a moral principle of no one left behind and eliminating hunger and malnutrition
drives the emergence of sustainable development goals (SDGs) (World Bank, 2017). Following
the SDGs commitments, poverty has substantially fallen in many developing countries (OPHI,
2019). In contrast, recent estimates revealed that 1.6 billion people in the world remains poor,
of which 43% are in Africa (Beegle et al., 2016). Sub-Saharan Africa (SSA) entails nearly 30%
of the poor in Africa (Alkire et al., 2017; Alkire and Hosseini, 2014). Though progress has been
made in SSA at a modest rates (McKay, 2017), the region still reflects more disappointing
patterns. East Africa in turn is experiencing pervasive poverty because of recurrent and

concurrent shocks (Alkire and Hosseini, 2017).

The poor are often vulnerable to food and nutrition insecurity. Achieving SDG 2 - ensuring
access to safe, nutritious, and sufficient food for all people all year round, eradicating all forms
of malnutrition, and achieving zero hunger - are arguably the most difficult challenges.
Globally, between 702 and 828 million people suffer from hunger, and approximately 9.8%
experience undernourishment. Projections also reveal that 8% of the world population will be
hungry at the end of 2030 compared to what has been there in 2015 (FAO, IFAD, UNICEF,
2022). On the other hand, out of the nearly 150 million stunted children globally, more than
90% subsist in Africa and Asia (WHO, 2021). While most food and nutrition insecure people
live in Asia, the incidence is highest in Africa. Nevertheless, the problems remain wicked in
SSA (Giller, 2020).

In developing countries, destitution — an extreme form of poverty — is also a more debilitating
problem. The destitute are people usually left behind during poverty alleviation efforts.
Globally, more than 53% of poor people are identified as destitute (Alkire and Hosseini, 2017).
While the overall figure has been declining over the past decades, progress has been slow in

SSA. Yet the region still harbors nearly 200 million destitute (Alkire et al., 2014).
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Ethiopia is registered to be the poorest in SSA having a multidimensional poverty index of
0.687 with a last rank next to Niger (OPHI, 2022). In stark contrast, more than half of the
multidimensionally poor are destitute in Ethiopia (Alkire and Hosseini, 2017). Food and
nutrition insecurity are also very incapacitating problems. A sturdy dependence on food aid
witnesses the precariousness of food insecurity. The country ranks 90" out of 116 countries on
the Global Hunger Index (GHI) (Alliance, 2022). Likewise, nearly two out of five children
under five years of age get too little dietary energy and are stunted (EPHI and ICF, 2021).

Rural households in Ethiopia often deal with a wide range of covariate and idiosyncratic shocks
(Hirvonen et al., 2020; Gebremariam and Tesfaye, 2018; Hill and Porter, 2017; Weldeegzie,
2017). These shocks worsen environmental degradation and social instability (Gebremeskel et
al., 2019; Baloch and Behrman, 2016). The recurrence and concurrence of shocks not only
endanger their livelihoods but also deteriorate resources and ability to recover (Borgomeo et
al., 2018; Gao and Mills, 2018; Mekuyie et al., 2018; Campos et al., 2014; Thiede, 2014; Carter
et al., 2007). These ultimately cause a deeply entrenched cycle of subsistence and vulnerability
to poverty, food and nutrition insecurity, and destitution. Besides, exposure to shocks
accelerates ecosystem degradation and makes agricultural production riskier. Given the
increasing vulnerability, the future of rural households is getting more challenging. Therefore,

many of them stay at risk of being left behind.

1.2. Review of related literature

This section encompasses basic concepts and a summary of empirical literature relevant to the
linkage between resilience and welfare problems. It helps to create familiarity with current
thinking and research and indicates future research into a previously overlooked or

understudied area.

1.2.1. Overview of concepts and theories
1.2.1.1. Poverty

The concept of poverty and how to measure it has witnessed clear evolution. Conventionally,
poverty is associated with the situation whether an individual possesses enough income or

consumes enough to surpass the predetermined level of basic needs (Ravallion, 2016).
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Consumption expenditure or income has been used as measure of household poverty.
Expenditure is typically preferred to income as it better captures long run welfare. The
Permanent Income Hypothesis also underlined that expenditure is more stable than income
(DeJuan and Seater, 1999) and better capture household’s capabilities (World Bank, 2018).
Expenditure, encompassing food and non-food elements of well-being that relays on market-
determined prices to provide socially determined weights for each element, reflects the
household ability to meet basic needs. Ethiopia’s official poverty statistics follows the standard
expenditure-based measure (MoFED, 2017; 2012). Income is one of the factors enabling
consumption which in turn shows a household access to credit and saving at times when their

income was too low.

The expenditure-based poverty measurement follows two main steps: identification and
aggregation (Ravallion, 2016). The first step entails choosing a welfare indicator and
establishing a poverty line. The poverty line is often drawn using Cost of Basic Needs (CBN)
approach. Once the poverty line is constructed, the population can be categorized into poor and
non-poor. The identification of who is poor is relatively straightforward: the poor are those
whose overall achievement or resource variable falls below the poverty line. The Foster-Greer-
Thorbecke (FGT) indices can also be employed to gauge the incidence, intensity, and severity
of poverty (Foster et al., 2010). The conceptual and practical limitations of this approach is the
failure to acknowledge the need for non-monetary dimensions of well-being that are excluded
from the measures because there are no prices for them (Krishna, 2017). Households
experiencing poverty also describe their deprivation beyond low income (Alkire and Foster,
2011a). The conventional measure possibly results in awkwardly informed poverty policy

discussions.

Poverty goes beyond the simple fact of scarcity of income. Currently, it evolved into utility -
and capability-based concepts, as Sen proposed to include inequality, health, education,
security, political voice, and discrimination (Sen, 1981). The developments in the literature
highlighting limitations on monetary approach and following the seminal works of Sen (1976
and 1979) that poverty is defined as a lack of capability have begun to propose non-monetary

measures. Subsequently, poverty is believed to be complex and multidimensional in its
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conception, causation, manifestation, diagnosis, and the policies designed in pursuit of its
reduction (Alkire et al., 2015). It has also been underlined that non-monetary measures of well-
being can play a complementary role to monetary-based measures to portray a complete picture
of longer-term poverty and the experience of poverty (Hulme and Shepherd, 2003). Such
comprehensive structural poverty measures such as Human Development Index (HDI),
Multidimensional Poverty Index (MPI), and an asset-based indices have been proposed (Alkire
and Foster, 2011b).

The application of the conventional poverty allows insight into the evolution of poverty within
society. To overcome the major drawbacks, poverty analysis is conceived in the asset space.
Therefore, asset poverty is used to define poverty towards the third generation poverty
measures: stochastic from structural poverty. It also decompose structural and stochastic
poverty transitions (Carter and Barrett, 2006). Using the information on assets and expected
levels of well-being, one can distinguish the stochastic and structural transitions following
Carter and May (1999). The monetary and asset poverty transitions create a line between those
who became stochastically poor or non-poor, i.e. out of sheer luck, and those structurally, i.e.
for not having adequate assets. Structural transition into poverty exists when households
encounter income and asset loss. However, asset accumulation and enhanced asset returns
favor structural upward mobility. On the other hand, a stochastic transition into poverty occurs
because of already poor asset ownership and further deterioration in returns to assets. When
income rises but no change in assets prevails or households sell off assets to gain income,

stochastic upward mobility is about to happen (Dutta, 2021).

The multidimensional approach is assumed to be a high-resolution lens to look at poverty as
human lives are battered and diminished in many ways (Alkire, 2011). What makes the
methodology a prominent and attractive option is its desirable features such as flexibility,
dimensional monotonicity, subgroup decomposition, the joint distribution of deprivations, and
intuitive interpretations (Alkire, et al., 2015). The method is getting prominent as it lightens
the heavy burden of poverty reduction for policymakers: identifies the most deprived poorest
people so that efficiently allocate resources; highly interconnections among deprivations and

helps to identify poverty traps; and complements with other measures and quickly reflect the

4



effects of changes in poverty-reducing policies. The literature on poverty dynamics is
extensive, but many studies conclude only about the dynamics of monetary poverty. However,
there is growing, though infant, literature on the dynamics of multidimensional poverty.

1.2.1.2. Food and nutrition insecurity

The conceptualization, measurement, and causes of food and nutrition insecurity have also
clearly witnessed progression. It began with a lack of sufficiency of food, which is a function
of domestic agricultural production, trade, and food aid focusing on the supply side (Shaw,
2007). In the Food Awvailability Decline (FAD) theory, food insecurity is a sudden decline in per
capita food availability triggered by climate-induced factors. When food insufficiency occurs,
food prices hikes and those unable to bear such a burden consume less. Food security, in
simpler terms, is measured by the nation’s ability to produce food calculated to be enough to
feed the entire population. The concept is viewed exclusively through the lens of food shortages
and implicitly presumes that food is made available equally to the entire community, though
such an assumption fails to reflect reality. Therefore, this theory is criticized by Sen as
incomplete and deterministic for its inability to explain entitlement failure. It inevitably overlooks

the variability which exists within a community.

Though many developing countries became food self-sufficient, people were still hungry and
food insecure. Likewise, having an ongoing availability of enough food does not guarantee that
individuals have a nutritionally sound diet. There should be purchasing power among the
people to access food by providing them employment and strengthening their livelihood base,
leading to the emergence of the Food Entitlement Decline (FED). First proposed by Sen (1981),
the theory argued that food insecurity emanated from supply and lack of effective demand
amongst the poor. Food insecurity sprang from the low purchasing power of the consumer. The
definition eventually evolved as distress emerged over the unbalanced distribution and access
to food. The paradigm blames poverty for the inability to gain access to food. FAO (1983) also
elaborated a new outset of food insecurity built on entitlement failure. This paradigm adds two
principal dimensions of food insecurity physical access, which emphasizes the logistic
dimension, and economic access related to income and purchasing power to buy the available
food commodities from the market. When an entitlement set lacks adequate quantities of food,
5



food insecurity ensues. A wide range of factors is sought that determine entitlement to food.
This theory has been criticized for its inability to recognize the social and political aspects.

Likewise, having an ongoing availability and accessibility to enough food does not guarantee
that individuals have a nutritionally sound diet. Some other factors also affect the sphere of food
security apart from availability and accessibility. Therefore, it needs a paradigm shift that
emphasized food utilization as the third dimension is introduced in addressing the issues of diet
quality, food safety, and adequate intake of macro and micronutrients. The inability of a single
indicator to fully capture food security implies stability became a vital element of food security
in the 1996 world food summit (Headey and Ecker, 2013). With heightened awareness and
vulnerability to risks of food shortages, the multidimensional approach rapidly proliferates.
The perspective refers to the livelihoods’ inability to guarantee the four distinct but overlapping
dimensions of food insecurity (Shaw, 2007). It also adds to the socio-cultural acceptance of
food and captures the temporal dimension of all pillars.

Despite the pledge of all the dimensions of food security, factors determining long-term
sustainability are left unexplored. The dynamism of food insecurity makes neither the causes
nor the solutions as straightforward as humanitarian responses to natural disasters. While social
protections prevent outright starvations, they remain untouched by the underlying
vulnerabilities. While these succeeded in averting mass starvation, they did not banish the
threat of further famine, fail to protect against asset depletion, and left untouched the underlying
vulnerabilities. Food security without sacrificing investments in livelihood security in the
future is reflective of genuine food sustainability. A sustainable livelihood approach to food
security has emerged with the vital theme of tackling the problem that may arise due to
economic, social, political, institutional, environmental, and ecological factors. The approach,
founded on the idea of resilience, helps us to build appropriate interventions to eliminate food
insecurity in diverse contexts. This compels us to look for a twin-track approach that
synchronizes humanitarian and development interventions. A livelihood is sustainable when it
can cope with and recover from stresses and shocks, and maintain or enhance its capability and

assets, while not undermining the natural resources base (Chambers and Conway, 1992).

1.2.1.3. Destitution



Unlike poverty and food and nutrition insecurity, destitution is a less rigorously defined term
in the development literature. Usually, there is a need to be aware of whether poverty reduction
has improved the situations of the ultra-poor — labeled as destitute. Therefore, it is crucial to
distinguish them from the moderately poor population. In the marginalist conception, Lipton
(1988) differentiates the destitute from the poor using arbitrary thresholds. Accordingly, the
poor are those households unable to meet their minimum subsistence needs despite spending
60% or more of their incomes on food, while the ultra-poor or poor cannot meet their minimum
subsistence needs despite spending 80% or more of their incomes on food. In contrast, the
structuralist would incorporate qualitative distinctions between destitution and poverty.
Destitute is somehow recognizably different. A sociological perspective extends beyond
economic proxies for ill-being to include indicators of social exclusion and marginalization
that led to unsustainable livelihoods (Devereux, 2003). The entitlements based conception, on
the other hand, suggests that the destitute are those whose production plus labor-plus trade-
based entitlements are inadequate to generate subsistence and who therefore derive a sizeable
proportion of their livelihood from transfer-based entitlements, either public or private (Sen,
1981).

There is a scarcity in the literature to measure and describe the conditions of the destitute using
survey data and provide direction for welfare-enhancing policies. The approach in destitution
measurement is very scarce. The empirics preconceived destitution as an extreme form of
poverty emanated from untenable livelihood in which households possess precarious
productive assets needed to experience poverty escapes, and rural people rely on public and
private transfers (Sharp et al., 2003). Destitution entails social, political, and economic
deprivation apart from income. It is, thus, grounded in multidimensional notions. The destitute
are poorest of the poor (Devereux and Sharp, 2006) and a subset of the multidimensionally
poor (Alkire and Seth, 2015) so deprived that they fall below the stringent deprivation
thresholds or poverty cut-off. In operationalizing destitution from a multidimensional
perspective, some attempts have been made. The earliest studies that developed a measurement
methodology are Devereux and Sharp (2004). Their analytical framework postulates
destitution as a multidimensional variable. The index was constructed using fifteen key

indicators by Principal Component Analysis (PCA) following Filmer and Pritchett (1998). The
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counting-based identification is proposed by Alkire and Foster (2011a) to identify the destitute.
This method entails intensity and depth approaches. Intensity pinpoints the subsets of the poor
by setting a more stringent poverty threshold while keeping fixed dimensions, the weight
vector, and deprivation benchmarks used for identifying the poor. The approach captures a
multiplicity of deprivations in akin indicators but ignores information on the depth of
deprivations. It has been applied by Alkire et al. (2015) to identify the ultra-poor in developing
countries. The latter, on the other hand, employs a set of more ultra-deprivation thresholds. The
depth approach captures a multiplicity of deprivations in terms of ultra-deprivations. Alkire
and Robles (2015) have recently applied this approach. Nonetheless, the different approaches
identify entirely or partially distinct subsets of the poor, and the decline of these subsets does
not move in tandem (Alkire and Seth, 2015). This study attempted to follow the intensity

approach as it reflects a higher intensity of simultaneous deprivations in multiple dimensions.

1.2.1.4. Resilience

Though relatively new in development discourse, resilience has the earliest root in engineering
and later popularized in ecology. Psychologist, on the other hand, attempted to synthesize the
term from ecology to the psychology of personal development, mental health, and community
development to show where overlaps occur (Berkes and Ross, 2013). They found that a
community's resilience depends on its strengths and assets, augmented by social learning,
formal and informal networks, integration of knowledge from multiple sources, economic
diversification, infrastructure, and values and beliefs. Later on, ecologists trim the term and
employ it to describe the amount of disturbance a system can absorb before shifting into an
alternative state (Holling, 1973). Gradually, a tide of research that moved into socio-ecological
systems flooded literature in the ensuing decades (Folke, 2006). Holling’s work increases also
popularity in several disciplines other than ecology. For example, disaster risk reduction (IFRC,
2016), climate change adaptation (Moser et al., 2010), urbanization (Béné et al., 2014), and
social protection (Davies et al., 2013), all-encompassing the concept to different extents. In the
development discourse, resilience is typically discussed in terms of long-lasting adverse
development consequences to livelihoods and the ability to overcome them (Barrett and

Constas, 2014; RM-TWG, 2014). The interest in development discourses has arisen from



concerns over the cumulative effect of humanitarian crises. Viewed as a strategic approach to
dealing with a wide range of shocks that undermine the efforts to reduce poverty and food
insecurity, resilience has emerged as a vital concept for policy and program development
(Hoddinott, 2014).

Conceptually and methodologically, measuring resilience in the context of food security has
witnessed an apparent evolution (Ansah et al., 2019). It implies different things to different
scholars, institutions, and agencies. They tried to conceptualize and measure resilience in
different ways. Regardless of the plethora of definitions, the whole essence rests on Resilience
Measurement Technical Working Group conceptualization. It states that "resilience is the
capacity that ensures transitory adverse events (shocks) or more persistent adverse trends
(stressors) do not have long-lasting adverse development consequences™ (Constas et al., 2014).
Therefore, countries are resilient when there are increases in resilience capacities and reduce

welfare problems in the face of shocks and stresses.

Resilience is related to, but transcends, the concept of vulnerability. Both concepts emphasize
risk exposure and the context-dependent shocks to which one might be exposed. Vulnerability
typically refers to the sensitivity to shocks reflecting the likelihood that some disturbance leads
to a change of state to an undesirable position, given one's capacity to mitigate or cope with the
shock. Resilience helps to reduce the impact of vulnerability and address the structural causes
of vulnerability (Béné et al., 2015). It concerns the sustained path of well-being in the face of

shocks and stressors (Barrett and Constas, 2014).

A few theory-based empirical approaches push the methodological frontier in resilience
measurements. Béné et al. (2016) introduced a more elaborated conceptualization in that
resilience results in a blend of absorptive, adaptive, and transformative capacities each of them
leading to different short and long-term responses depending on the intensity of shocks. When
shocks are less intensified, the more likely the household will be able to resist and absorb the
impact of shocks without compromising their function, status, or state. Households may also
exercise their adaptive capacity. They employ various incremental changes and adaptations to
continue functioning in response to shock, without making major qualitative changes to the

way they operate. Nevertheless, some transformational responses are required when shocks
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overwhelm both the absorptive and adaptive capacities of the households. Resilience capacity
responds to crises by protecting either the life or livelihoods of households after these have
been hit by shocks.

The second approach employed a theory of poverty-traps to resilience and estimate pastoralists
welfare function in Northern Kenya taking the evolution of livestock holdings into account
over time (Cissé and Barrett, 2018). Their method allows previous livestock holding to
determine the future livestock wealth in a non-linear way to generate the S-shaped welfare

curve.

The third approach is the Resilience Index Measurement and Analysis (RIMA) developed by
FAO (FAO, 2016). In this approach, resilience is conceptualized as a multidimensional latent
variable with four key contributing pillars. Observed indicators within each attributes are
combined to construct a composite index of resilience capacity. Early empirical applications
of RIMA adapted to two stage factor analysis (FA) to measure resilience. The last generation
of applications however employed FA and structural equation modeling (SEM). It proposed an
indirect measure of resilience that adopts regression analysis, and, consequently slows causal

inferences.

1.2.2. Empirics on resilience and welfare problems linkages

Following Constas et al. (2016)’s typologies of defining resilience, we assessed the empirical
analyses. Generally, findings indicate that resilience enhances the ability of households to cope
with various shocks so that household food and nutrition security are not adversely affected.
We find three groups of empirics based on the three definitions. Employing “resilience as a
capacity, hence can be predicted, explained or constructed by selecting other variables”, a large
body of empirical research argues resilience capacity is vital for reducing food and nutrition
insecurity (Melketo et al., 2021; Nahid et al., 2021; D’Errico and Pietrelli, 2017; Tefera et al.,
2017; Boukary et al., 2016). These studies employed a non-aggregated approach and did not
disentangle resilience from food and nutrition insecurity. Resilience, therefore, is considered
an outcome. They did not take into account resilience dynamics shocks. In this case, households

with higher resilience scores have better food and nutrition security. Thence, policies and
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program interventions aimed at improving food security directly lead to better resilience. This
set of studies could not adequately scrutinize resilience and food security.

In contrast, the second group computed resilience vis-a-vis observed changes in food and
nutrition security over time or change and return time before and aftershocks (Chamdimba et
al., 2021; Béné et al., 2016; Upton et al., 2016). These categories adopt resilience "as an
observed change over time or return time of a well-being outcome”. The policy intervention is
to provide targeted interventions that enable vulnerable households to cope with shocks so that
changes in food security do not fall below the predetermined minimal thresholds. Nonetheless,
this approach fails to provide a quantitative measure of resilience capacity.

While others used resilience as an outcome variable to predict food insecurity and provide a
better quantitative analysis of their linkages (Atara et al., 2020; D’Errico et al., 2018). This set
of empirical studies follows the definition “resilience, once constructed as a variable, can be
defined as a capacity that predicts well-being”. Adopted from Alinovi et al. (2008) and the
revised versions of Alinovi et al., (2010), FAO is the first development entity to study resilience
with food security employment. Early empirical applications of FAO (2014) adopted RIMA-I
two-stage FA with Bartlett’s prediction technique. In the first step, resilience attributes were
estimated through FA of observable variables, and then resilience was estimated through FA
using pillars. Subsequently, FAO (2016) proposes RIMA-II indirect measure of resilience

adopting regression analysis and, thus, allows causal inference.

1.2.3. Conceptual framework

The heavy reliance of rural livelihoods on natural resources in Ethiopia often makes households
largely at the mercy of uncertainties. The country is repeatedly hit by a plethora of concurrent
and recurrent shocks. These shocks are of idiosyncratic and covariate in nature. These shocks
exacerbate poverty, food and nutrition insecurity, and destitution, and thus jeopardize the lives
and livelihoods of millions of smallholders. As a remedy, Ethiopia has implemented a number
of interventions to reduce those most experiential indicators of welfare problems. There is also
ample evidences of the encouraging impact in saving lives and livelihoods (Borga and

D’ Ambrosio, 2021; Berhane et al., 2015; Fiszbein et al., 2014). However, they predominantly
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focused on cargo-net or bouncing-back activities and offer little on sustained route out of
poverty, food and nutrition insecurity, and destitution (Baye, 2017). The apparent links
between resilience, food and nutrition security have been drawn with plenitude of evidences.
Yet the resilience discourse is still evolving, and faces significant conceptual and operational
challenges. With these caveats in mind, particular focus is given on synergizing relief and
development to reduce other welfare problems in the face of shocks. The added value of
resilience as a catalytic element to understand how households respond to shock or stress have
already been widely recognised in the social-ecological systems literature (Cinner and Barnes,
2019; Walker et al., 2006). Far less literature is found in the development discourse. The few
studies yet focus essentially on the apparent link between shocks and food insecurity (D’Errico
et al., 2017; D’Errico and Pietrelli, 2017; Tefera et al., 2017). The approach depends on the
premise of the economic cost of protecting, recovering, and improvement in livelihood systems
in the wake of shocks. In this dissertation we revisit resilience from the specific perspective of

welfare problems other than food security.

Resilience augments to minimizing exposure to shocks and recovering quickly when exposed,
making informed choices about alternative livelihood strategies based on changing conditions,
and creating a system level enabling conditions for long-lasting resilience. Growth in
household resilience enhances sustained escape out of multidimensional, structural and
stochastic poverty, food and nutrition insecurity, and destitutions in the face of shocks and
stresses. When shock occurs, households cope up with different degree of responses. The lower
the intensity of the shock, the more likely the household will be able to resist effectively,
absorbing the shock’s impacts without changing their function, status, or state. In that vein, the
absorptive capacity of the household emerges essentially from the various coping strategies by
which its members moderate or buffer the impacts of shocks on their livelihoods and basic
needs (Béné et al., 2016).

In complement to their absorptive capacity, households can exercise their adaptive capacity
when shocks are moderate in intensity. This adaptive capacity refers to the various incremental
changes and adaptations that people undergo in order to continue functioning in response to a

shock or a growing stress, without making major qualitative changes to the way they operate
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(Béné et al., 2012). If, however, the changes required in response to shocks or stresses are so
large and/or so frequent that they overwhelm both the absorptive and adaptive capacities of the
households, some form of transformational response will have to take place (Béné et al., 2016).

Building resilience — the ability to manage shocks without compromising their future well-
being — vitally reduce humanitarian costs. It is a win-win approach (Béné et al., 2016). This
rapprochement did not, however, happen only at the institutional level, it also occurs within
programs such as PSNP in Ethiopia (Gilligan et al., 2009), challenging the frontiers of poverty
reduction and targeting the ultra-poor in Bangladesh (Davies et al., 2013), and pastoralist
livelihood initiative in Kenya (Carter et al., 2007). There is a rapidly growing cognizance that
resilience should focus on saving livelihoods than saving lives (Kuriakose et al., 2012).
Therefore, understanding the linkages between resilience and welfare problems is crucial for

policies and desired interventions that target rural households in Ethiopia.

Since resilience is dynamic in nature (Rutter, 2012), the analysis needs a dynamic framework.
The earlier frameworks applied to guide, diagnose, measure, and evaluate resilience clearly
unveil what happens to household well-being, the resilience capacities and the response
mechanisms when shocks and stresses occur. Figure 1.1 illustrate the pathways of enhancing
resilience in eradicating welfare problems in the face of shocks in rural Ethiopia. It claims the
role of resilience in eliminating poverty, food and nutrition insecurity, and destitution using
multiple perspectives. It describes what happens to a household welfare problems when a shock
occurs and resilience mechanisms are activated. This analytical framework is based on FAO
RIMA 11 (FAO, 2016) and the natural evolution of the conceptual framework elaborated by
(Alinovi et al., 2008). Yo is obtained through a set of time-variant and time-invariant
characteristics, a number of pillars contributing to household resilience capacity. When shocks
occurs, a series of coping, adaptive, and transforming strategies are activated, principally
consumption smoothing, assets smoothing and adoption of new livelihood strategies.
Household resilience contributes to these absorptive, coping and transformative capacities in
an attempt to bounce back to the previous state of well-being. This can result in an increase or
decrease in Y. Any change in resilience capacities has an effect on Y and, consequently, can

limit future capacity to react to shocks.
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A Multidimensional, sttuctural and stochastic poverty, food and nutrition insecurity, and destitution
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1.3. Problem statement

The social and economic cost of poverty, food and nutrition insecurity, and destitution in rural
Ethiopia are multifaceted. Productivity loss, poor educational performance and healthcare, high
expenditures, social unrest, and hopelessness that ultimately cost millions of lives are some of
empirically ascertained ones (Diriba, 2020). Generally, the country often loses 16.5% of its
GDP or 55.5 billion Ethiopian Birr (ETB) each year due to chronic malnutrition (Alliance,
2022). Besides, 28% of child mortality is associated with undernutrition (COHA, 2014).
Undernutrition in turn deteriorates the cognitive potential and perpetuates the vicious cycle of
poverty and underdevelopment (Martorell and Zongrone, 2012). How welfare problems
develop, what accounts for their persistence, and what specific measures are taken to eliminate
them in the presence of shocks remain the underlying objective of the incumbent government.

Following the implementations of consecutive development plans and strategies, poverty and
food and nutrition insecurity decline mainly between 2001/02-19/20 with spatial heterogeneity
(World Bank, 2020a). However, some 25 million people still remain money metric poor
(MoFED, 2017). Ethiopia is registered to be the poorest in SSA having a multidimensional
poverty index of 0.687 with a last rank next to Niger (OPHI, 2022). More than half of the
multidimensional poor are destitute in Ethiopia (Alkire and Hosseini, 2017). Besides, more than
20 million people live in a chronic state of food deprivation, of which nearly 8 million are
regular safety net beneficiaries (Diriba, 2020). Though the global hunger index (GHI)* declines
from 53.7 to 24.1 (2000-2020) (Alliance, 2022), the score remains under the serious scale.

The recent progress in the fight against those welfare problems has suffered the worst setbacks
due to four daunting challenges. First, rural households are subject to idiosyncratic and
covariate shocks. For example, climate-induced (Hirvonen et al., 2020), price-related (Hill and
Porter, 2017), and health-related (Gebremariam and Tesfaye, 2018) shocks exacerbate welfare
problems by way of reduced education, labor market participation, and agricultural output that
subsequently drive a decline in incomes and consumption (Ngoma et al., 2019). Shocks
compromise the abilities to develop households’ stock of wealth and stifle them to use it

effectively to sustain improvements in their lives. As a result, they lack the required assets to

'GHI is a tool designed to monitor the country's progress and limitations in the fight against hunger computed
using the following three steps: compute the values of four proxies (undernourishment, child stunting, child
wasting, and child mortality), set a standardized score on a 100-point scale for each indicator, and aggregated
standardized scores and find out GHI scores (Grebmer et al., 2019).
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convert into income requirements. When prolonged and multiple, shocks result in a downward
spiral of asset loss and impoverishment that ultimately limit years of development gains and
efforts to eradicate welfare problems (Campos et al., 2014).

The second important reason to explain is the methodological flaws. Ethiopia’s official
poverty, food and nutrition insecurity, and destitution statistics follow the conventional
approaches and design interventions for tackling them accordingly (MoFED, 2017; 2012).
However, these approaches have been criticized for their failures to capture multifaceted
attributes (Krishna, 2017). Likewise, households experiencing those welfare problems also
describe their deprivation beyond low income and calorie consumption (Alkire and Foster,
2011a).

Third, welfare problems are inherently dynamic. Rural households churn around the welfare
thresholds?, while impoverishment and transitory escape overshadows the trajectories (Scott et
al., 2014). Coexisting streams flowing in parallel reconfigure the stock of the poor, food and
nutrition insecure, and destitute (Krishna, 2017). Experiencing ascents is insufficient to reduce
the problem unless we simultaneously address descents. According to Krishna (2010),
fundamental causes and large-scale events are not all that matter. Reducing those welfare
problems more effectively in the future demands ins and outs of the rural households. A
thorough and context-specific understanding of asymmetric reasons is imperative for

developing more effective policy designs.

Last, Ethiopia has experienced substantial economic growth for the last two decades (Shimeles,
2019). All parts of the changing economic landscape pay little dividends (World Bank, 2020a).
Therefore, humanitarian assistance, disaster risk reduction, climate change adaptation, and
social protection interventions have been implemented in the fight against poverty, food and
nutrition insecurity, and destitution (Knippenberg and Hoddinott, 2017). However, they are
costly, weak in coverage, function in silos, and lack systematic attempts to identify the in need,

determine their needs, address them, and sustainably move out of the problem.

2 It implies to the different scales, cut-off points or benchmarks to classify households as poor, food and nutrition
insecure, and destitute and non-poor, food and nutrition secure, and non-destitute. It includes multidimensional
poverty and destitution thresholds, poverty lines, minimal kilocalorie per adult, the amount of money to purchase
the minimal food basket, etc.
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The interventions have yet been polarized and usually perceive a serious divide between relief
and development. Relief efforts are aimed to respond to crises by protecting the life and
livelihoods after a shock. As such, they often deal with coping strategies and trying to
strengthen absorptive capacity. These redemptive approaches have not led to any meaningful
mechanism for mitigating the adverse effects of shocks. Therefore, many poor, food and
nutrition insecure and destitute end up neglected in the alleviation efforts. In contrast,
development efforts are mostly aimed at addressing long-term issues of societal changes. As
such, they are more closely linked to the adaptive capacity leading to incremental adjustment
and transformational changes (Béné et al., 2016). With this caveat in mind, resilience is
introduced to transcend the pitfalls of earlier interventions. It has made its way to the forefront
as a catalytic element to integrate the myriad of activities. It is also becoming the central
paradigm in many sectors, suggesting that it is well on its way to be mainstreamed in the

development practices (Hoddinott, 2014).

Despite the added-value of adopting a resilience approach, it needs to be embodied in a more
rigorous empirical analysis. The studies so far focus essentially on the apparent link between
resilience and food insecurity. These understanding considerably improve and have created an
impetus for numerous scholarly efforts. Though the earlier studies operationalized the concept
of resilience as a policy instrument, majorities did not disentangle resilience from food and
nutrition insecurity. Besides, resilience is still fairly new in the context of other welfare
problems, such as poverty. In light of this, Article 1 examined the role of resilience in reducing
multidimensional poverty. The paper is motivated by the fact that resilience appears to play an
important catalytic element that permits programmatic rapprochement of integrating relief and

development in sustaining multidimensional poverty reduction in rural Ethiopia.

To design policies of ending extreme poverty to zero, reformulating poverty analysis that
integrates money-metric and asset basis is overwhelming. The empirics also underscore the
need for a forward-looking and dynamic framework that consistently predicts future poverty
(Tsehay and Bauer, 2012; Liverpool-Tasie and Winter-Nelson, 2010; Carter and Barrett, 2006).
The principal intention of Article 2 is thus estimating the effect of shocks on structural and
stochastic poverty and analyzing the role of resilience as a mechanism for dealing with shocks

and structural and stochastic poverty.

While poverty reduction is a vital development objective, food and nutrition insecurity also

took center stage in the policy arena of Ethiopia. The fight against them by fostering the twin-
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track approach of harmonizing relief and development remains vital to policymaking for
decades (Seff et al., 2018; Souza and Jolliffe, 2016). Henceforth, Article 3 aims to shed light
on the linkages between shocks, food and nutrition insecurity, and resilience. More specifically,
we address such questions as: (i) what are the most important components of household
resilience? (ii) Then, it uses the estimated resilience capacity to test whether or not they capture
household resilience to food and nutrition insecurity, and (iii) does resilience serves as a
mechanism for dealing with shocks and food and nutrition insecurity?

Currently, a considerable share of rural households remains destitute. According to Campos et
al. (2014), poverty reduction relies to a large extent on what happens to the uncounted pockets
of poverty. The decline in the national trends may conceal pockets of entrenched poverty and
a deepening livelihood crisis. The risks of neglecting or overlooking the plight of those who
subsist far below the poverty line require analyses that single out the destitute as a population
of concern (World Bank, 2020b). The reliance of rural households on rain-fed agriculture also
makes clear the perplexing links between destitution and shocks. However, there is a scarcity
of empirical evidence about the linkages between shocks, resilience capacity, and destitution.
Against this backdrop, Article 4 analyzes the influence of shocks and the mediating role of

resilience capacity between shocks and destitution in rural Ethiopia.

Welfare losses accompanied with risk exposure and less integrated interventions spurred
interest in building resilience to reach the SDGs promise to leave no one behind. What is
noticeable is that Ethiopia is best at tackling poverty, food and nutrition insecurity, and
destitution. However, the problems and how to tackle them remain the most pressing dilemma
in Ethiopia. More specifically, two questions are at the heart of much of the theme of
development research and public policy: what makes Ethiopia emblematic to poverty, food and

nutrition insecurity, and destitution? And what must be done to address them?

1.4. Objectives

Eradication of poverty, food and nutrition insecurity, destitution, and shared prosperity are the
core elements of development. They are prerequisites for sustainable, equitable, and peaceful
world development. To that end, the world is clearly on track to reach the interim targets. Many
countries surpassed the targets. However, many SSA countries are seriously off-track.
Achieving the targets require mobilizing far more resources than the small and diminishing
share. To assess whether those welfare trajectories are aberration or warning signs of what the

future holds, continuous and systematic analyses are critical for tracking progress and
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identifying areas that necessitates additional actions. Currently, Ethiopia is at the bottom of the
global economic ladder and distinctive not just in being the poorest but also harboring the bulk
of food and nutrition insecure and destitute. The asymmetric progress in the fight against those
welfare problems brings into focuses the relative strengths and weaknesses in how
breakthroughs towards the goals are monitored. Thus, the general objective of this study is to
scrutinize the role of building resilience on reducing poverty, food and nutrition insecurity, and

destitution in rural Ethiopia.

The crucial first step in tackling welfare problems understands whether resilience and other
factors determine multidimensional poverty. It also analyzes the presence of state-dependence
on multidimensional poverty or the fact that many of those who are poor can move out of
multidimensional poverty as well as the fact that many others who are not poor become
impoverished. Likewise, the effect of shocks in jeopardizing the lives and livelihoods of rural
households has widely been recognized. Given the importance moving beyond the static
income based poverty measurement to integrate both asset and income dimensions for long
term poverty reduction, we attempted to analyze the linkages among shocks, structural and
stochastic poverty and transitions, and resilience. The role of resilience as a mechanism for
dealing with shocks and stochastic and structural poverty were also addressed. Moreover, we
identified the major drivers and interrupters® of stochastic and structural poverty to suggest a

distinct set of policies.

Ensuring food and nutrition security are also central aspects of the SDGs and vital policy
objectives at the national level. Thus, we provide empirical evidence on how household
resilience is related to future household food and nutrition security outcomes, decreasing the
probability of suffering a future food and nutrition security loss and facilitating recovery after
loss. Since no single indicator has been identified to comprehensively cover all attributes of

food and nutrition security at a time, the analyses employed complementary measures.

Despite increasing attention to resilience, the link between resilience and destitution has never
been explored. It is important to identify the destitute and the vulnerable to the destitute to
profile their socioeconomic characteristics. Reasons why the destitute lack the ability to meet

basic needs, decline in possession of key productive assets such as land and livestock, and

% The analyses of panel data point to factors that act as drivers and interrupters of poverty. Drivers are factors
forcing people into poverty while interrupters are factors that can enable escape from poverty (Bhide, S., and
Mehta,, 2018).
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heightened dependence on transfers need to be clarified and find the way out. Thus, this study
provides a spatiotemporal analysis of the influence of shocks and the mediating role of
resilience between shocks and destitution in rural Ethiopia. Furthermore, the analysis captures

the role of resilience on vulnerability to destitution.

1.5. Research questions

This dissertation aimed at providing answers to the following specific set of empirical and

policy questions in rural Ethiopia:

= Do households with higher resilience tend to have less multidimensional poverty? What
are the most appropriate measures to address multidimensional poverty in rural
Ethiopia? Does a household that is multidimensionally poor in a given period have more
likelihood of remaining multidimensionally poor in the subsequent period?

= Doesresilience play an integrative role of relief and development to eliminate structural
and stochastic poverty? What must be done towards stemming descents and ascents that
constantly reconstitute the composition of the structural and stochastic poverty? Why
some households escape structural and stochastic poverty and remain out of it while
others escape only to fall back into it? Does building resilience play a mediating role

between shocks and structural and stochastic poverty?

= What are the most important components of household resilience? Does household
resilience contribute to ensuring food and nutrition security? What factors predict the
probability of a household entering into or leaving food and nutrition insecurity over
time? Why households managed to sustain their escapes out of multidimensional food

insecurity?

= Does building resilience emerge as the vital mediator in escaping destitution in the
presence of shocks? How the spatial and temporal distribution of destitution looks like?
What risks the vulnerable households to destitution face in finding ways out of

destitution?
1.6. Research proposition

Few working propositions structured our work and the way the research was designed.

Resilience matters: Ethiopia is exposed to various idiosyncratic and covariate shocks that

result in transitory welfare loss or jeopardize the lives and livelihoods of millions of rural
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households (Knippenberg and Hoddinott, 2017). A growing number of governmental and non-
governmental organizations respond differently to these shocks via humanitarian assistance,
disaster risk reduction, climate change adaptations, social protection, etc. The empirics also
support the role of these interventions in reducing the welfare problems in the face of shocks
(Bahru and Zeller, 2021; Borga and D’Ambrosio, 2021; Hoddinott and Taffesse, 2019).
Humanitarian assistance is critical for saving lives and livelihoods, alleviating sufferings, and
maintaining human dignity. However, they often arrive late and there is increasing recognition
that these types of response are reactive or redemptive in nature, short-run, costly and less
sustainable. Those interventions also function in a silo. Therefore, the persistent effect of
shocks that many interventions failed to address spurred the interest of resilience in the
development practice. Therefore, the dissertation posits that the main added-value of using
resilience as a nascent paradigm and mainstreaming it in a development practice lies in its
synergizing role of relief and development to reduce the impact of vulnerability to shocks
(short-term) and address the structural causes of vulnerability (long-term). This research
explores the potential for this concept in the context of poverty, food and nutrition insecurity
and destitution. Investing on resilience — the ability to manage shocks without compromising
their future wellbeing — is significantly more cost effective. Resilience is economical, timely,
both proactive and reactive, and sustainable in nature and allow us to function synergistically
to eradicate poverty, food and nutrition insecurity, and destitution. “An ounce of prevention is

worth a proud of cure”. That is the “Economics of resilience”.

1.7. Scope and limitations of the study

The risks poor, food and nutrition insecure, and destitute face in paving the ways out of these
welfare problems is multiple and intense. Generally, economic growth is the mainstream
narrative, but not the sole means to these objectives. Many parts of the country are increasingly
exposed to shocks that would enormously erode the households’ capacities to cope in
succeeding years. Many interventions have been put in place to reduce the adverse effect of
shocks. A growing number of international development agencies, policy makers, development
practitioners, and the government have now recommends the catalytic role of resilience. Thus,
the dissertation embodied to have rigorous empirical analyses on scrutinizing the role of
harmonizing relief and development efforts in sustained escape out of those welfare problems

in rural Ethiopia.
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Understanding the welfare trajectories is vital to policy formulation. Who benefits, who loses
from change, what drives, and interrupts the changes are core policy questions. Panel data is
central to understanding these changes, and this dissertation is devoted to four papers
examining change in welfare problems as measured by three waves of data from the Ethiopia
Socioeconomic Survey (2011/12 — 2015/16). Nonetheless, the fourth round (2018/19) is not a
follow-up of the previous waves. It is a baseline survey for a new panel in the afterward. These
studies were undertaken in rural Ethiopia encompassing five regions: the four most populous
regions (Tigray, Amhara, Oromia, and SNNPR) and Others (Afar, Benishangul Gumuz,
Gambela, Harari, and Somali regions). The study applies micro-econometric tools to address
the issues of shocks, welfare, and resilience dynamics in Ethiopia in self-contained but closely
related papers.

To observe and explain change, we need to examine the moving pictures. The past decade or
so has depicted a vast number of quantitative analyses of poverty, food and nutrition insecurity,
and destitution. In contrast, researchers have increasingly acknowledged the importance of
grasping the viewpoints and perspectives of people in poverty, food and nutrition insecurity,
and destitution situations. Qualitative survey is the rich and evolving methodology for
exploring the dynamic nature of people’s lives (Shaffer, 2013). In that vein, we were expected
to enrich quantitative researches by combining them with qualitative ones. To that end, we
need qualitative survey to address questions of experience and motivation which cannot be
captured by quantitative surveys. Complementarities of these approaches help to investigate
different but overlapping issues with a view to clarify or better interpret the results.
Nevertheless, the study encountered difficulties in undertaking qualitative survey. Security was
the biggest challenge specifically to collect the qualitative data. The plan to deploy enumerators
to the field was markedly disrupted by the outbreak of COVID-19 and state of emergency to
help curb the spread and heightened war and insurgence of armed forces in different part of the
country. Furthermore, the financial resources allocated for the purpose was the other
formidable challenge. Thus, there is a heavy weighting on the results of quantitative approaches

to support key conclusions drawn.

1.8. Significance of the study

Rural areas are pivotal to the economic, social, and environmental viability of nations. More
specifically, their roles in generating incomes and employment opportunities, production of

nutritious food, natural resources management, climate adaptation, and related roles have a
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large contribution to growing rural economies. Therefore, ending extreme poverty and hunger
in all its forms, and ensuring food and nutrition security for all can be attained via increased
focus on rural development. Attaining the global commitments require recognizing rural
households as essential development partners and agents of change in their own lives and
communities. Nevertheless, challenges facing rural economies are multifaceted and
interwoven, and addressing them demands integrated, cross-sectoral, multi-stakeholder, and
context-specific interventions. Hence, combating these welfare problems in rural areas stand

as an utmost priority.

Rural areas in Ethiopia encompass a relative abundance of natural capital. In contrast, rural
communities are facing several challenges. They harbor the bulk of the poor, food and nutrition
insecure, and destitute. Therefore, it would be helpful to have a complete picture of rural
households to track their path. This helps us to identify what factors shape the pathways into
and out of poverty, food and nutrition insecurity, and destitution as well as find out the
sustained routes out of those welfare problems. The study is intended to make a tangible claim
about integrating relief and development to sustainably eradicate welfare problems and
statistically integrate the existing research on agricultural productivity and poverty linkages

and find out sources of heterogeneity.

The rationale is depicted in a multifaceted way. It contributes some insights into the existing
knowledge of development practices. Resilience is a proliferating area of study in which many
researchers are engaged. However, much remains to learn about the mediating role of resilience
between shocks and poverty, food and nutrition insecurity, and destitution. The study, first,
generates evidence of the causal pathways through which resilience affects multidimensional
poverty that is barely explicitly considered in empirical analyses. We introduced a shift of
emphasis to the resilience literature from a food and nutrition security perspective to poverty.
We also provide overviews of the developments of conceptual and analytical frameworks
guiding the resilience and structural and stochastic poverty linkages. Furthermore, the study

tried to conceptualize and measure resilience in the context of destitution.

The approaches to measure welfare problems can principally influence how we come to
understand and analyze them and design policies to eradicate them. For this reason,
measurement methodologies can be of tremendous practical relevance. An exclusive focus on
one factor alone cannot capture the reality of poverty, food and nutrition insecurity, and

destitution. Disentangling welfare problems with complementary measures help us to portray
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more comprehensive pictures over time. They reveal who are poor, food and nutrition insecure
and destitute, how they are poor, food nutrition insecure, and destitute, and the range of
different disadvantages they experience. The better information available on welfare dynamics,
the well-equipped we will be to eradicate them. This study, therefore, underscores the
importance of research that carefully measures welfare problems with multiple approaches

since more than one is best.

1.9. Research paradigm

A research paradigm is a set of assumption on the meaning of reality, perceptual orientations
to get new findings of that reality shared by members of a research community, and the ways
to get knowledge of that reality (Creswell, 2014). It aims to address three fundamental
questions, including what reality is, the epistemological relationship between reality and
researchers, and the methodological question respecting how researchers know about reality
(Cohen et al., 2018). There is no single paradigm which has claimed as a most promising
approach for obtaining scientific knowledge (Liu, 2022). Currently, research is moving towards
multidisciplinary research design which is challenging researchers to be proficient. So, it is
important to understand different research paradigms. Each paradigm has a different
perspective on the ontology, epistemology, and methodology of research with some disparities

and commonalities.

Following incompatibility theory Liu (2022) there is a growing concern in contemporary
research to employ both quantitative and qualitative ways though the difference is their
flexibility to be as systematic and ‘scientific’ as possible. The inability to fully understand an
issue in the qualitative or quantitative sphere demands the amalgamation of both crystallized
as a perspective (Creswell, 2014). Mixed method studies combine the qualitative and
quantitative approaches in a single study. Likewise, the role of mixed methods research in
analyzing poverty, food and nutrition insecurity, and destitution has now been widely
acknowledged (Cookson and Stirk, 2019). However, this study applied a quantitative approach
due to the nature of the research problem, data sources, and experiences. Positivism is the
broader philosophical underpinning that embraces the quantitative paradigm. The approach
often draws up on deductive reasoning where the objective of the researcher is to confirm often
a well-established theory employing primary data analysis (Cohen et al., 2018) unlike
Interpretivism where the objective is to develop a theory. The ontological position of the

quantitative paradigm is that there is only one truth, an objective reality that exists independent

24



of the human perception. Positivists view reality as external and independent of the researcher
(Irshaidat, 2022). The study follow an objectivist epistemology which assumes that the world
or reality can be understood through scientific methods (Creswell, 2014). Therefore, the
researchers and the researched are independent entities. Thus, positivists tend to believe that
what we observe reflects the world or reality. The methods adopted follow a confirmatory
scientific approach as the focus is on testing the hypothesized relationships between variables
based on some theory. Quantitative research techniques include: randomization of sample

selection, structured questionnaire, larger sample sizes (Grandgirard et al., 2002).

1.10. Overview of research methodology

This section encompasses the mechanisms of computing the major variables of interest and the

virtues of panel data and meta-regression analyses after a brief description of the data sources.

1.10.1. Data sources

The analyses in this dissertation rely on two datasets. The first data comes from the three rounds
of the Ethiopian Socioeconomic Survey (ESS), a panel survey conducted by the Central
Statistics Agency of Ethiopia (CSA) in collaboration with the World Bank Living Standards
Measurement Study Integrated Survey of Agriculture (LSMS-ISA)*. The ESS makes use of
five questioners to collect the data. The household questionnaire is conducted to acquire
demographic and socioeconomic details on individuals in the household. The questionnaire
entails information on basic demographics, education, health, labor and time use, saving, food
and non-food expenditure, household non-farm income-generating activities, food security,
shock exposure, safety nets, housing conditions, assets, credit, and other sources of household
income. Household location is geo-referenced in order to be able to link the ESS data to other
available geographic data sets. It includes geospatial variables measuring distance between

field and household, slope and elevation of field, and potential wetness index.

There are also three agriculture questionnaires (post-planting, post-harvest, and livestock
questionnaires) administered to all sample households engaged in agriculture activities. The
post-planting and post-harvest agriculture survey focus on crop farming activities and request

information on land ownership and use, farm labor, inputs use, GPS land area measurement

# The survey is implemented every two years. The targeted households were visited in 2011/12, 2013/14, and
2015/16. The data, questionnaires design, interviewer manuals, basic information documents, and survey reports,
are all freely available for download at: https://www.worldbank.org/en/programs/Isms/initiatives/Isms-1SA#2
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and coordinates of household fields, irrigation, and crop harvest and utilization. The livestock
part collects information on livestock production, cost and sales of livestock by-products.
Lastly, the community questionnaire is designed to collect information on the socio-economic
indicators of a selected group of community members. It generates information on community
organizations, resource management, changes in the community, key events, community needs,

access to infrastructure, and local retail price information (CSA and World Bank, 2017).

The data were collected from rural, small towns, and urban areas. The first wave of data
collection covered only rural and small-town areas. In the subsequent waves, the sample was
expanded to urban areas. This study was restricted to the nationally representative panel sample
of rural households in Ethiopia. The rural households were part of the larger panel comprising
of 3,969 (2011/12), 3776 (2013/14), and 3,699 (2015/16). Following loss due to attrition,
unmatched in all rounds, and missing information on the variables of interests, we restrict the

final analytical sample to get a balanced panel of 2605 rural households.

1.10.2. Measurements of major variables of interest

The importance of addressing multiple dimensions of poverty, food and nutrition insecurity,
and destitution are particularly relevant in the context of SDGs. As a result, various researchers
suggest portfolio of complementary measures. Institutions also show how welfare problems
are changing and introduce improved ways to monitor our progress toward ending them.
Conceptualization and measurement of welfare problems in turn have witnessed clear
evolutions. The empirics points towards evidence of mismatch between complementary
measures such as monetary and multidimensional poverty (Salecker et al., 2020; Briick and
Kebede, 2013). They find that using a money-metric measure alone does not capture high
incidence of multidimensional poverty that it is possible to be multidimensional poor without
being monetary poor. Besides, using a monetary measure alone overlooks significant change
in multidimensional poverty over time. Relying only on one measure can send inaccurate
signals to policymakers regarding the optimal design of social policies as well as monitoring
their effectiveness. We tried to compute those welfare problems using complementary
measures. Therefore, five measures of food and nutrition insecurity were constructed:
kilocalorie per adult equivalent, per capita food consumption expenditure, Food Consumption
Score (FCS); Dietary Diversity Score (DDS), multidimensional food insecurity (MFII).
Likewise, poverty is computed using monetary, asset, multidimensional, and integrated

measures. Lastly, poorest of the poor are characteristically different and may require different
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types of assistance (Harriss-White, 2005). Understanding different degrees and kinds of
poverty contributes to their removal. Therefore, destitution is measured in a multidimensional

notion using intensity approach.

1.10.3. Virtues of panel data analysis

Stability and change are essential elements of social reality and economic progress. Policies
are often designed to deal with how best we induce beneficial change. At root, poverty, food
and nutrition insecurity, and destitution are nothing more than the sum of poor, food and
nutrition insecure, and destitute people in a country or region. However, it increases when
people fall into those welfare problems, and it declines when more people move out than have
moved in. Dynamics shows a more comprehensive understanding of poverty, food and
nutrition insecurity, and destitution than point-in-time studies. While the later provide a snap
shot of the population at a given moment, dynamics research traces the same individuals or
households over time and so is able to record stories of change. To put forward more effective
assistance we need inquires on: Why have some (but not other) poor, food and nutrition
insecure, and destitute households succeeded in experiencing ascents? What have they done
individually, or what was done for them by outsiders, that distinguishes them from the less
successful people? We also need to be more acquainted with the reasons for descent: Why
many households fall into poverty, food and nutrition insecurity, and destitution over the same

period? Is there state dependence?

The reasons responsible for escape and descent in each particular context have to be clearly
identified. Having studied a snapshot of the problem, it is difficult to say more about the nature
of strategies. These gaps in knowledge usually need to be filled by studies showing the
dynamics. It helps us to see a broad population with diverse trajectories. Who moves in and
out, and why, and so sheds light on how life chances are stacked against certain individuals
and households. Therefore, we need to better estimate how many people are affected by welfare
problems at some point in time and how many people are not able to escape over a longer
period of time. To sustainably reduce the welfare problems, we needs to be informed with the

insights of what drives and interrupts individual or household outcomes.

Currently, panel data studies are growing at a geometric rate due to some virtues as data
availability, greater capacity for capturing the complexity of human behavior, challenging
methodology, and provides more accurate inferences of model parameters (Baltagi, 2005). A

larger data set entails more variability and less collinearity among the variables, more degrees
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of freedom, and more efficiency than cross sectional and time series ones (Bigrn, 2017). They
are also highly informative about levels and profiles of welfare problems and various

dimensions, and can provide measures of change at the aggregated or disaggregated level.

1.11. Organization of the dissertation

This dissertation addresses the issues of resilience, shocks, and welfare problems in rural
Ethiopia in four self-contained but related articles. The remainder of this dissertation is
organized into 5 chapters and a synthesis of them as follows. Chapter 2 presents the first article
titled Does building the resilience capacity of rural households reduces multidimensional
poverty? Panel data evidence from Ethiopia. It tried to answer the quest whether enhancing
resilience capacity lessens multidimensional poverty and poverty dynamics. On the other hand,
analyzing poverty with the third generation measures explicitly on an asset basis offers
important advantages to address the structural and stochastic poverty and transitions.
Therefore, chapter 3 entitled Structural and stochastic poverty, shocks, and resilience capacity
in rural Ethiopia analyzed the welfare impacts of shocks on structural and stochastic poverty
and the mediating role of resilience between shocks and structural and stochastic poverty. The
effect of resilience capacity on food and nutrition insecurity in the presence of idiosyncratic
and covariate shocks is also addressed in chapter 4. Furthermore, prioritizing who to focus
resources on to ensure the poor are not left behind is intensifying in the post-2015 development
goals. As a result, exploring the destitution and vulnerability to destitution impact of shocks is
a major theme of the dissertation. Hence, chapter 5 undertook in-depth analyses of the
spatiotemporal patterns of resilience and multidimensional destitution linkages in the presence

of shocks in rural Ethiopia, to play a crucial role in sustained poverty reduction.
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Chapter 2: Does Building the Resilience Capacity of Rural Households
Reduce Multidimensional Poverty? Panel Data Evidence from
Ethiopia

Abstract

Enhancing resilience holds the key to welfare improvement. While there are assumptions that
resilience has led to curbing poverty, in fact, the empirics are limited to ascertain the linkages
between resilience and multidimensional poverty and find out implications for policy uptake in
Ethiopia. This study addresses the role of household resilience on multidimensional poverty
reduction using the Ethiopian Socioeconomic Survey data collected by the Central Statistical
Agency in collaboration with the World Bank Living Standard Measurement Study (2011/12 -
15/16). The study finds a steady decline in multidimensional poverty as a response to slight
increases in resilience capacity. The reduction is emanated from a greater change in headcount
than the intensity of deprivation. The fixed effect estimate indicated that enhancing resilience
capacity is the most decisive factor responsible for multidimensional poverty reduction.
Nevertheless, resilience is not the panacea. Therefore, the rural households curb
multidimensional poverty by increasing crop income through commercialization and gradually
diversifying non-farm income sources. Moreover, wage labor participation, literacy, saving,
and having more economically active members are found to open up opportunities to sustained
multidimensional poverty escapes. The dynamic random effect probit model also confirmed the
existence of genuine state dependence of multidimensional poverty in rural Ethiopia. Findings
suggested that the government policies aimed at enhancing resilience for multidimensional
poverty should adopt productive inclusion and rural transformation. Promoting synergistic
rural-urban linkages also ensures a balanced mix of infrastructure development that would
improve market access and promote the rural non-farm sector, commercialization, and
livelihood diversification. Support for migration, making urban development migrant-friendly,
ensuring sustainable financial inclusion of the poor, and increasing access to basic services
should also be part of the strategy. This implied that striving for sustainable multidimensional
poverty reduction demands change in the patterns of labor mobility, livelihood transition, and
urbanization.

Keywords — Resilience, multidimensional poverty, dynamic random effect probit, Ethiopia
2.1. Introduction

Following the declarations and commitments of poverty eradication, it has substantially been
fallen in many developing countries (OPHI, 2019; World Bank, 2017). However, sizeable
numbers of people in Sub Sahara Africa are still facing the grinding hardships of poverty (Alkire
et al., 2017; Alkire and Housseini, 2014).

Poverty in Ethiopia is an age-old, pervasive, and intractable challenge that endures today
(MoFED, 2017; Stifel and Woldehanna, 2017; Bersisa and Heshmat, 2016; Ambel et al., 2015;
World Bank, 2015; Swanepoel, 2005). It is emblematic to be the poorest in Africa (OPHI, 2019).
Smallholders constitute the bulk of the poor (Rapsomanikis, 2015). Poverty reduction becomes

formidable because the country is trapped by structural factors such as climate change, rapid
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population growth, poor access to land, and tenure insecurity (Azzarri and Signorelli, 2020;
Ghebru and Tafesse, 2019; Hansen et al., 2019; Baye, 2017; Aragie, 2013; Mideksa, 2010). It
is further exacerbated by regional economic polarization (Argaw, 2017), income inequalities
(Bigsten et al., 2003), powerlessness and stagnated agrarian transformation (Bekele, 2018),
conflicts dreaded almost everywhere (Luckham and Ahmed, 2001), marginalization in the
social, political, and economic systems (Abebaw and Admassie, 2014; Gole et al., 2014), and
politicization of ethnicity (Milas and Latif, 2000). These all, of course, induces a grandiose

out-migration of the youth beyond Africa’s shores.

Ethiopia has experienced considerable economic growth for more than a decade (Moller and
Wacker, 2017; Dercon, 2006). This growth is followed by human development, infrastructure
growth, increased agricultural production and productivity, large public investments on social
safety nets, increasing assets and their returns, and reducing the effect of shocks (Planning and
Development Commission, 2018; Abro et al., 2014; Diao and Pratt, 2007; Bigsten et al., 2003).
These economic sceneries are more likely to reduce poverty. However, evaluating the
dividends to inform policymaking for better poverty targeting became obstinate due to three

reasons.

First, Ethiopia’s official poverty statistics solely follow the monetary approach (MoFED, 2017;
2012). It identifies the poor and non-poor via a poverty line by estimating whether an individual
has enough income, or consumes enough. Despite allowing for a measure that can reflect food
and non-food elements of wellbeing, and relying on market-determined prices to provide socially
determined weights for each element, the approach has strongly been criticized. It fails to fully
capture education, health, and nutrition wellbeing dimensions (Suppa, 2016; Alkire and Foster,
2011b). According to Tran et al. (2014), the availability of monetary resources provides no

information about the intrahousehold allocation of resources.

Second, poverty is inherently dynamic so that the stock of the poor is continuously changed
due to upward and downward mobility (Krishna, 2017). In these asymmetric flows, the
proportion of descents sometimes outweigh ascents (Scot et al., 2014; Hanjra et al., 2009;
Bigsten and Shimeles, 2008). Besides, poverty vulnerability and exit time are increasing (World
Bank 2015; Goshu, 2013; Bigsten and Shimeles, 2008). It is also worth mentioning that shocks

are recurring and worsening vulnerability (Fuje, 2018; Dercon et al., 2006).
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Last, failure to move beyond business as usual approaches makes poverty reduction a strenuous
goal. Much of the efforts in eradicating poverty have so far been on reaching and supporting
people living in poverty through safety nets and humanitarian emergencies, so that they can
escape it. We could not address what happens to households after they escape poverty. Do they
continue in upward mobility, churn around the poverty line or reenter into poverty? Less
attention has also been paid to both protecting the vulnerable non-poor from impoverishment
and ensuring that households are on sustained pathways out of poverty.

Monetary poverty, that is inability to meet an acceptable standard of living, has a long tradition
(Ravallion, 2016). Though focusing on income is not enough to capture the true poverty, it
serves as the bedrock for the emergence of wider approaches. Following Sen’s (1979, 1976)
capability approach, poverty has witnessed conceptual and methodological evolution.
Recently, multidimensional poverty is introduced as a high-resolution lens to capture reliable
information assuming that human lives are battered and diminished in multiple ways (Alkire,
2011; Alkire and Foster, 2011a, Alkire and Santos, 2010; Bourguignon and Chakravarty, 2008;
Tsui, 2002). The emergent literature highlights that the overlap between monetary and non-
monetary measures is not perfect (Salecker et al., 2020; Bader et al., 2016). Besides, the validity
of a one size fits all measurement model is also disproved by Steinert et al. (2016). Hence,
poverty becomes a condition that exist when people are exposed to multiple deprivations such
as poor health, illiteracy, inadequate living standards, social exclusion, powerlessness,
voicelesness, poor quality of work, and the threat of violence, among others (Alkire et al., 2015;
Wagle, 2008; Bhalla and Lapeyre, 2004).The causations, manifestations, and policies in pursuit

of its reduction are also multidimensional.

Poverty has features that transcend from the narrow economic conceptualization (Ellis, 1983).
Sustained escape out of poverty, framed in the context of the SDGs, and through generous
financial assistance from the international community has so far been less successful. Due to
the recurrences of humanitarian crises, enhancing resilience capacity has gained popularity in
recent policy discourse. Resilience is a twin-track approach of harmonizing humanitarian and
development interventions (Fan et al., 2014; Hoddinott, 2014). It is grounded with the premises
of cost-effectiveness and creating potential synergies among interventions to save lives and
restores livelihoods (Bhandary et al., 2019; Cabot, 2018). Resilience is multifaceted and helps

foster a country’s transition from a relief stage to a development path (Adger et al., 2012).
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Nevertheless, resilience has not yet been well conceptualized. It began with the idea of a
system’s ability to return to the steady-state after a perturbation in mechanics in 1858 (Bodin
and Wiman, 2004) and ability to assimilate the magnitude of disturbance before restructuring
through changing the variables and processes in ecology in the 1970s (Holling, 1973) that
subsequently evolve into building a household capacity (D’Errico and Giuseppe, 2016; Alinovi
et al., 2010). FAO is the first development entity to extensively measure resilience in the food
security context. Recently, econometric approaches have been broadly applied (Giuseppe and
D'Errico, 2018; FAO, 2016; Alinovi et al., 2010). The previous studies are encouraging in
operationalizing the concept. In this study, the definition of Constas et al. (2016) stating that
“resilience is a capacity that predicts wellbeing outcomes” is employed. Resilience as a latent
variable is constructed from such latent pillars as access to basic services, income and food

access, asset, adaptive capacity, stability, and social safety nets.

The studies on causality between resilience and food insecurity, emanated from Constas et al.
(2016), are rapidly proliferating. The empirics are clustered into three categories. The first set
of studies were capitalized on the concept that resilience is a capacity predicted by indicators
related to food security (Melketo et al., 2021; Ambelu et al., 2017; Tefera et al., 2017; Boukaryn
et al., 2016; Lokosang et al., 2014; Alinovi et al., 2010). These studies could not be able to
separate the variables of interest. Others conceived resilience as an important predictor of food
security in the face of shocks and stressors (Atara et al., 2020; Giuseppe and D'Errico, 2018;
Smith and Frankenberger, 2018; D’Errico and Pietrelli, 2017). These categories better analyze
resilience quantitatively as a capacity and are used as an outcome to predict food insecurity. A
few studies even examine the linkages dynamically (D'Errico and Giuseppe, 2018; Maxwell et
al., 2013). Though snhapshot surveys failed to provide a temporal picture of the linkages, Atara
et al. (2020) and D’Errico and Pietrelli (2017) also analyzed the relationships in a statically.
The third group of empirical studies measure resilience in terms of change and return time of
food security status before and aftershocks (Knippenberg et al., 2017; Alfani et al., 2015; Béné
et al., 2016; Upton et al., 2016).

Resilience, differentiated from the longstanding literature in the food security context, is
adopted for poverty analysis by Barrett and Constas (2014). They were gravitated to the
concept of resilience in poverty reduction due to the successful experiences of a twin-track
approach of providing assistance of the short-run recovery to adverse shocks and longer-run
socioeconomic development. It opens an opportunity to link development with humanitarian

interventions to enhance resilience to sustainably reduce multidimensional poverty. However,
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the empirical understandings of resilience and its links with multidimensional poverty are
limited. To the best of our knowledge, the role of enhancing resilience in curbing
multidimensional poverty is not well documented. The novelty of our study is confirming the
multidimensional poverty reduction effects of resilience, measured as a capacity and used as
an intermediate variable, adopted from the food security context.

The remainder of this paper is organized as follows. Section 2.2 provides conceptual
framework of the study. Section 2.3 presents the data and study setting, and construction of
resilience capacity index, and multidimensional poverty estimation. Section 2.4 profiles the
key findings of the study and contains the results from our econometric analysis. And, section
2.5 provides the concluding remarks.

2.2. Conceptual framework

Frameworks have emerged from different sectors and organizations to apply resilience in the
scientific niche. More particularly, the concept has been widely adopted in disaster relief and
humanitarian aid and has become an important part of the lexicon of climate change adaptation
and international development (Speranza, 2010). These frameworks are employed within a
limited context, scale, and scope (reviewed by Saja et al., 2019). They all describe what
happens to household wellbeing when shocks occur. However, the multidisciplinary nature of

resilience causes a lack of coherent theoretical or conceptual framework.

Following the works of Alinovi et al. (2008), measuring resilience in the food security context
widely proliferates. Their analytical frameworks introduced resilience capacity as latent
multidimensional phenomena computed from a set of other latent pillars in turn constructed
from observable variables through hierarchical modeling. Alinovi et al. (2010) further expand
the insight by employing a combination of multivariate techniques. Subsequently, FAO (2016)
introduced RIMA-I1, taking into account resilience and food security separately. Two stages of
factor analysis and structural equation modeling have been getting known. RIMA-II proposed
an indirect resilience measure that adopts regression and, consequently, allows causal inference
as an area of improvement from the previous frameworks. However, resilience is not taken as
a capacity generated as a composite of both the determinants and outcome. Ciani and Romano
(2013) and their predecessors (D’Errico et al., 2018; Smith and Frankenberger, 2018; D’Errico
and Pietrelli, 2017), adjusted the methodological flaw so that resilience has been computed as

the capacity that can predict food security.
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Resilience, as an analytical framework beyond food security context, is introduced by Béné et
al. (2012). Many agreed on the nascent feature of resilience to help frame development
problems in systematically. It integrates the socioeconomic aspects of the rural poor and the
ecology on which they depend, thus induce efficient poverty targeting (Sarma and Pais, 2008).
This might happened since rural households are repeatedly struck by shocks that enormously
erode the capacities to cope in the subsequent years. Nonetheless, this framework fails to
analyze dynamically and disentangle resilience from food security.

Resilience is dynamic that integrates humanitarian and longer-term development (Rutter,
2012). It permits programmatic rapprochement from the humanitarian aid to addressing
development problems by integrating livelihoods, social protection, health, and nutrition
sectors that have been operating independently. This study adopts the RIMA-11 framework to
focus specifically on multidimensional poverty and examine the various causal pathways

through which resilience capacity affects multidimensional poverty.

Figure 2.1 depicts what happens to a household’s multidimensional poverty when a shock
occurs and resilience mechanisms are activated. Changes in the resilience capacity of
households with a set of time-variant and invariant characteristics capture all possible pathways
to curb multidimensional poverty. When shock occurs, households would employ consumption
smoothing, asset selling, and adoption of new livelihood strategies to absorb and adapt to

shocks and transform in the face of shocks.

Resilience capacity, therefore, contributes to the ability to reduce exposure to shocks through
preventive measures and coping strategies and keep away from destructive impacts. Moreover,
it makes proactive and informed choices about alternative livelihood strategies and creates the
enabling environment for systemic change in an attempt to recover to the previous state of well-
being (TANGO International, 2018). Any change in resilience capacity affects

multidimensional poverty and, consequently, enhances the future capacity to react to shocks.
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Figure 2.1: Conceptual framework of resilience and multidimensional poverty linkages
2.3. Materials and methods
2.3.1. Data

The secondary data sources used in this analysis are the ESS, conducted by the CSA in
collaboration with the World Bank LSMS-ISA. The ESS is nationally representative stratified
survey that contain detailed households information on income, expenditure, occupation,
demographic aspects, health and education, occupation, production activities, asset ownership,
agricultural production, self-reported information on shocks, and several other important
aspects of the household economy (CSA and World Bank, 2017).

The data were collected from rural, small towns, and urban areas employing a two-stage
stratified sampling technique®. The sample households have selected from the four most
populous regions (Amhara, Tigray, SNNP, and Oromia) and others (Afar, Somali, Gambela,

Benishangul Gumuz, and Harari) merged as a single region based on proportional to size. In

>The sampling frame used relied on the 2007 lists of Ethiopian cartographic census frames. For more detail,
please look at the ESS (2015/2016) information document
at https://microdata.worldbank.org/index.php/catalog/2783
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line with our analyses, households with missing rounds were dropped and included only rural
households for which data on all the necessary factors are available. The survey encompasses
rural households of 3,969 in 2011/12, 3776 in 2013/14, and 3,699 in 2015/16. Tracking the
waves is done at the household level. The attrition rate is less than 1% per year (5.96% in total
between 2011/12 and 2015/16), producing a sample of 3,615 rural households surveyed in all
waves. Restricting households with such item non-responses resulted in a loss of 14.46% for a
balanced population of 2605 rural households consisting of 7815 observations over three

rounds.

2.3.2. Resilience measurement

Resilience is a latent and multidimensional phenomenon. Many empirics often measure
resilience with different dimension reduction techniques (Giuseppe and D'Errico, 2018;
Mekuyie et al., 2018; Tefera et al., 2017; FAO, 2016; Alinovi et al., 2010). The approach
followed here aggregates resilience capacity index (RCI) in a two-stage procedure. It entails
the measurement of each latent pillar through PCA and estimation of the resilience capacity
index based on these latent pillars through Treelet Transformation (TT). Many datasets used in
the current empirical analyses are multidimensional and redundant, and the order of variables
does not have significant meaning attached. The variables in such datasets need hierarchical
clustering (Gorst-rasmussen, 2012). Measuring the pillars one by one makes the model more
flexible, permits the inclusion of prior information, and solves the parameter identification
problem (Alinovi et al., 2010). The latent pillars are used as covariates in the construction of
the RCI (see Table 2.11a — 2.11f).

TT, proposed by Lee et al. (2008), is a recently introduced machine learning dimension
reduction technique that has previously been used by a few studies (Assi et al., 2018; Lee and
Nadler, 2007). This technique results in the derivation of RCI from a dataset that contains
multiple variables of assets, access to basic services, income and food access, stability,
adaptability, and social safety nets. It aimed at converting a set of observations of possibly
correlated variables into orthogonal components. Its unique feature is the optimality property
of explaining as much variation as possible in the original data using few dimensions and
simplified interpretation (Gorst-rasmussen, 2012). It also yields a coordinate system for the
data at each level of the cluster tree and cluster tree dendrogram (see Figure 2.4 in the

appendices).
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Specifically, the resilience capacity of a household i is estimated as:

where the RCI of a household at time t is a function of access to basic services (ABS), assets
(AST), income and food access (IFA), adaptive capacity (AC), social safety nets (SSN), and
stability (STB) of their livelihoods, as well as time-variant and invariant household
characteristics. Thus, the pillars to encompass generally rely on households’ absorption,
adaptation, and transformation capacities (StataCorp, 2019). The major pillars of resilience
capacity index are, therefore:

Access to Basic Services: Exogenous responses provided by the public play a key role in
determining the risk exposure of households. Access to electricity, clean water, improved
toilets represent ABS (Murendo et al., 2020; Ciani and Romano, 2014).

Assets: Assets are part of household wealth that consistently predict future poverty status than
consumption (Tsehay and Bauer, 2012). Better possession of land, livestock, and numbers of
rooms build household resilience capacity to be free from poverty even in the face of shocks
and stresses (Briick et al., 2019; D’Errico and Giuseppe, 2018).

Adaptive Capacity: Variables used as a household’s capacity to cope with and adapt to shocks
include food ratio, numbers of income sources, and subsistent households (Murendo et al.,
2020; Boukary et al., 2016).

Income and Food Access: Better income and access to food directly correlate with building
the resilience capacity of households. Indicators include per capita income, food and non-food

consumption expenditure in terms of ETB per adult per day of a household.

Social Safety Net: They comprise formal and informal access to cash or in-kind transfers to
households from different sources. The variables include participation in productive safety net
programs (PSNP) and remittances (Briick et al., 2019; FAO, 2016).

Stability: It captures the degree to which options of rural households vary over time. The
variables used as proxies in measuring stability include the number of off-farm skills,

availability of food stock, and potential wetness index (Alinovi et al., 2010).
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Figure 2.2: Path diagram of resilience capacity index estimation

2.3.3. Multidimensional poverty measurement

There is a rapidly growing literature in multidimensional poverty analysis across the world.
Studies in Ethiopia employed different techniques: dominance approach (Bersisa and Heshmat,
2016), Alkire and Foster methodology (Abeje et al., 2020; Kuschminder et al., 2018; Tigre,
2018; Alkire et al., 2017; Briick and Kebede, 2013; Apablaza andYalonetzky, 2013), multiple
overlapping deprivations (Ambel et al., 2015), among others. This study employed Alkire and
Foster's (2011b) methodology in constructing a multidimensional poverty index. What make
this methodology a particularly attractive option to inform policymaking, according to Alkire,
et al. (2015) are its practical and technical advantages. Practically, the Alkire and Foster
families of measures employ a counting approach to identify the poor and exclusively consider
joint distribution of deprivations. Technically, flexibility, dimensional monotonicity, subgroup
decomposition, methodological robustness, and intuitive interpretations are the desirable
properties. Moreover, adaptability to different contexts and purposes so that different
dimensions and indicators can be selected is the desirable part property. The method is getting
popular as it easily identify the most deprived people for efficient resource allocation, high
interconnections among deprivations and helping to identify poverty traps, and complements

with other measures and quickly reflect the effects of changes in poverty-reducing policies.
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2.3.3.1. Alkire and Foster methodology

This methodology capitalized on Sen's (1976) theoretical premise that the choice of relevant
functions and capabilities for any poverty measure reflects a value judgment and the
multifaceted indicators and targets set in the SDGs (Alkire and Foster, 2011Db). It identifies the
multidimensional poor with identification and aggregation steps. The identification step
generally entails computing deprivation profiles for each household with dual cut-off methods.
Households are classified as deprived or non-deprived in each indicator by comparing their
achievements with respective deprivation cut-off. Nineteen indicators, reflecting the country’s
contexts as well as the availability of data were selected. The dimensions and indicators used
for multidimensional poverty analysis are listed in Table 2.1.

Table 2.1: Description of indicators used for the estimation of multidimensional poverty

Indicators Deprived if Weights

Dimensions

Health Child mortality One or more children have died 0.055
Intra-HH food Household members do not roughly eat the same diet 0.055
difference Households worried about not having enough food 0.055
Food shortage All member of the household faced any health problems  0.055
IlIness Households do not have a habit of boiling water 0.055
Water treatment Unprotected source of water for a drink 0.055
Drinking water

Education Adult literacy No one has completed five years of schooling 0.111
Informal education All HH members cannot read and write in any language  0.111
Enrollment No one in the household ever attends a school 0.111

Standard of  House floor Households have a dirt floor 0.033

living House wall Household wall made from wood, mud, and thatched 0.033
Kitchen Households do not have a separate kitchen 0.033
Rural technology Households do not use improved energy-saving Mitad®  0.033
Number of rooms Households live in a single room 0.033
Waste disposal Households dispose or throw away solid waste 0.033
Sanitation Households use field or forest as a toilet 0.033
Electricity Households use kerosene lump or Kuraz 0.033
Cooking fuel Household uses dirt cooking fuel 0.033
Household assets 0.033

Asset ownership

Households are then classified as multidimensionally poor or nonpoor by comparing the
weighted sum of their deprivations with the poverty cut-off. The cut-off (k >0.333) is defined
as a threshold to classify a household as multidimensionally poor and non-poor. The choices
of dimensions and their weights follow the normative judgment of the human development

index that achievements in each dimension are equal in intrinsic value. We selected education,

& ‘Mitad’ in Amharic refers to a traditional cooking device (pane) made of clay
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health, and standard of living as the basic components of capabilities (Dika et al., 2021; Abeje
et al., 2020; Mushongera, 2017; Alkire and Santos, 2014).

Extended from Foster - Greer - Thorbecke’s class of poverty measures (Foster et al., 1984), the
aggregation step computes incidence, intensity of deprivation, and multidimensional poverty
index. The two partial indices, headcount ratio and intensity of deprivations among the poor,
respectively indicate the proportion of multidimensionally poor and depth of deprivation
experienced by the poor. Finally, the multidimensional poverty index or adjusted headcount
ratio combines the incidence of poverty and the average deprivation score of the poor. It reflects
the ratio of a multidimensionally poor population adjusted by poverty intensity.

Let g be the number of multidimensionally poor out of n households, the headcount ratio (H)

n
Z €, =k
i=1

The indicator function I; = 1 if the individual is deprived concerning indicator i and 0 otherwise.

is formally defined as:

SIQ

As in Nawaz and Igbal (2016), the deprivation score of each individual is calculated as a

weighted sum of the number of deprivations so that C; (k) is between 0 and 1 using the formula:

Ci=Wili +Walo +Wsls + .......... + Wy g

Where, Wi is the weight attributed to indicator i with X%, W; =1

H violates dimensional monotonicity. It cannot reflect the depth of deprivation as
multidimensionally poor households over time get worsen or lessen in deprivations in
dimensions. It fails to portray the extra burden of poverty laid upon the poorest of the poor
(Roche, 2013).

To convey the extent of deprivations that poor households experienced in a higher portion of
dimensions have a higher intensity of poverty and hence are poorer than households having a
lower intensity, Alkire and Foster (2011b) developed multidimensional poverty intensity (A).
Given the censored deprivation score C;(k) represents the share of possible deprivations
experienced by a poor person i, the intensity of poverty among the multidimensionally poor is

formally expressed as:
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q
1
A= —Z C,(k)
qi=1

Finally, we have the adjusted headcount ratio (M,) as a product of H and A. M, reflects the
ratio of a multidimensionally poor population adjusted by the poverty intensity (Alkire and
Foster, 2011b). Mathematically, it can be written as:

q
1
My = u(Ci(k)) = H x A =5; C.(k)

2.3.3.2. Dynamic decomposition

One good feature of multidimensional poverty is the possibility to analyze its dynamics. A
study by Alkire et al. (2015) capitalized on Apablaza and Yalonetzky (2013) and Roche (2013)
paves the way to scrutinize changes in adjusted headcount ratio and its components over time
through absolute versus the relative pace of change. The absolute and relative rates of change
respectively refer to change in adjusted headcount and its sub-indices between survey rounds,

and their changes expressed in terms of percentage of the base period. Mathematically,

MO(XtZ) - MO(th)

x 100
MO(th)

AM(): Mo (th) - Mo (th) and SMO =

where, M, is adjusted headcount (it also works for partial indices), t*and t? are the base and
final survey periods respectively, X,1 and X,z represent achievement matrices for respective

periods.

For an informed policy decision, quantifying the degree of poverty reduction emanated from
changes in the incidence or intensity or the combined effects as well as the marginal
contributions of sub-indices on the overall change in adjusted headcount play paramount
importance. Following Apablaza and Yalonetzky (2013), the change in adjusted headcount

ratio with its components and their interaction can be decomposed as follows:

MMy = A7 (HE = HE) + HE (42 = 47) + ((HT = H)(4” = 4™))

Poverty effect  Poverty effect Interaction effect
fromentry and from ongoing
exit poor
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This decomposition reflects poverty effects from ascents and descents and interaction effects.
Roche (2013) also proposed techniques for analyzing the marginal contributions of incidence
effect and intensity effect. The marginal contribution of changes in incidence and intensity is
expressed as a percentage of the overall change in adjusted headcount so they both add to 100%
(Alkire et al., 2015). Mathematically, they can be written as:

AM. = at? 4 at! (th Htl) + HE 4 gt (Atz Atl)
=T - A -

Incidence of poverty Intensity of poverty
effect effect
And
at?patts o 1 Py HtY ) 2 1
224 (H-n") Jx 100 H2H (a-at") |x 100
0 _ 0 _
Oy = Y7A and @, = M,

Multidimensional poverty might be reduced due ascent or a decline in the intensity of

deprivation. Alkire et al (2015) label these poverty reduction configurations as movers and

stayers. Denoting AZ as the proportion of people who escaped poverty and AA4° as intensity

change in net ongoing poor, change in adjusted headcount can be decomposed as:
AMy= AH x AE + H (X,2) x AA?

2.3.4. Empirical strategy

2.3.4.1. Fixed effect model

In panel data, an outcome variable of an individual i at time t is a function of explanatory
variables across individuals over time. Fixed effects and the random effects models are chosen
as they provide better control for the influence of missing or unobserved variables (Arellano,
2004). Moreover, these models can account for intertemporal as well as individual differences

among the units of analysis. The panel data model is simply specified as:
Yie = o + Bxj + &g

Where y;, is a dependent variable observed for unit i at time t, x;, it is a k-dimensional vector
of explanatory variables for unit 1 at time t, B is a vector of coefficients to be estimated,

«;denotes unobserved unit-specific effects, whereas ¢;; is the disturbance term.
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In the standard case, ¢;; is assumed to be independent and identically distributed over
individuals and time, with mean zero and variance ¢2. If we treat the a; as N fixed unknown
parameters, the model in the above equation is referred to as the standard fixed-effect model.
The model is simply a linear regression model in which the intercept terms vary over the

individual units i.

What makes fixed effects differ from random effects models is the assumption behind the
relationship between x;; and «;. The fixed effects approach assumes that «; is treated as
nonrandom and hence, makes the correlation between the observed explanatory variables x;;
and a; possible. On the other hand, the random effects is applicable under the assumption that
«; is random and not correlated with x;; and puts it into the error term (Wooldridge, 2013).
Hausman test is used to check whether there is such a correlation between the observed
explanatory variables and «; so that the suitable model specification is decided. If there is no
correlation, in large samples the results obtained in applying the two estimators should be alike.
Yet, if there is a correlation, the estimated results of the two estimators are different.
Specifically, in the presence of such a correlation, the random effects estimator is inconsistent
whereas that of the fixed effects remains consistent. A test to detect whether there is
autocorrelation and whether the variance of the residuals is homoscedastic in the model

specified is conducted.

2.3.4.2. Dynamic random effect probit model with unobserved heterogeneity

In dealing with the persistence of dichotomous outcomes, a dynamic random effects probit
model is increasingly used. It has been employed in poverty dynamics (Bigsten and Shimeles,
2008; Islam and Shimeles, 2007), unemployment behavior (Flaig et al., 1993), among others.
Estimating this model is advantageous as it accounts for state dependence. The outcome
probability (multidimensional poverty) is hypothesized to depend on the multidimensional
poverty in the previous period. Thus, a current state of multidimensional poverty is modeled as
a function of multidimensional poverty in the previous period. Besides, unobserved
heterogeneity that makes specific groups prone to multidimensional poverty should be

accounted for while modeling multidimensional poverty (Grotti and Cutuli, 2018).
The model is specified as:

Yie = VZi+ pYie-1+ Ci+tuy (G =12,..,N;t = 2,..,T),
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Where y/; is the latent indicator of multidimensionally poor and y;, is the observed binary

outcome variable (multidimensional poverty), defined as:

lify; <0
Yie =
0, otherwise

I indexes households and t indexes time, y; ., is the lagged multidimensional poverty status
used to measure state dependence, x;; is vector of explanatory variables, C; is unobserved
individual-specific time-invariant heterogeneity effect, u;,~iid N (0 o2) is the error terms. The
parameter y represents true state dependence; and g is a set of associated parameters to be
estimated.

The presence of unobserved heterogeneity and the presence of past value of multidimensional
poverty status results in an initial conditions problem. This might happened since the start of
the initial panel wave did not correspond with the start of the stochastic process generating
households’ multidimensional poverty status. The households in the data that existed before
the initial panel wave might already have been at risk of multidimensional poverty. Thus, the
earlier history might determine multidimensional poverty in the initial period. For an initial
condition problem, the literature suggests either modeling of the initial response jointly with
the subsequent response as proposed by Heckman (1981) or conditioning on the response at
the initial period y;, as proposed by Wooldridge (2012). This study employed modeling of
unobserved effects through the inclusion of the values of the time-varying explanatory
variables at each period and their within-unit averages in the model following Grotti and Cutuli
(2018).

Assuming unobserved heterogeneity is captured by C;, the lagged value of multidimensional
poverty represents genuine state dependence. The unit-specific unobserved effect C; can be

written as follows:
Ci= ap + a1yt Zijay+ Zjpas+ q;

Where, y;,, and Zjo refer to the initial value of the response variable and time-varying
explanatory variables respectively, z; = 1/T Y,7_, z;; stands for the within-unit averages of the
explanatory variables where the averages are based on all period’s t = 0... T. Lastly, a; is a

unit-specific time-constant error term normally distributed with mean 0 and variance o?.
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2.4. Results and discussions
2.4.1. Resilience profiling

To understand which group of the household could be able to cope with shocks and stressors
and curb multidimensional poverty, resilience classes have been created in terms of terciles of
resilience capacity distribution. The comparison revealed significant growth in the average
resilience capacity of the least resilient households by 8.03. However, the mean resilience
capacity of the most and less resilient households has substantially been deteriorated by 5.07
and 2.96 scores respectively between 2011/12 and 2015/16 (Table 2.2).

Table 2.2: Resilience terciles of rural households in Ethiopia, 2011/12 - 15/16

Categories 2011/12 2013/14 2015/16
Most resilient 36.89 31.29 31.82
Less resilient 34.59 33.78 31.63
Least resilient 28.52 34.93 36.55

A resilience structure matrix presents the contribution of each pillar and identifies the most
relevant pillars to the RCI over time and among social groups. When looking at the role of each
pillar over years, access to basic services is ranked as the most important contributor to the
resilience capacity. Asset possession followed by adaptive capacity is also imperative in
building resilience capacity (Figure 2.3). In contrast, the lowest score for 2011/12 is mainly

driven by poor stability that subsequently serves the lion’s share of enhancing resilience.
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Figure 2.3: Resilience by years and gender of household head in Ethiopia
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There are also relevant differences in resilience capacity between female and male-headed
households. The analysis disaggregated by gender reveals that male-headed households have a
greater resilience capacity. More specifically, income and food access, and social safety net are

the most vital pillars for both male and female-headed households (Figure 2.3).

2.4.2. Multidimensional poverty profiling

2.4.3.1. Overview of multidimensional poverty reduction

The sample rural household has experienced a significant reduction of the multidimensional
poverty headcount into 72.5% (2015/16) from 80.1% (2011/12) (Table 2.3). Projected for the
entire rural population in Ethiopia, 4.2 million people experienced poverty ascents. It is a
continuance of the declining trend in the preceding decade by an average of 1.5% (Diwakar,
2016). The intensity of deprivation, which reflects the share of deprivations that each poor

household experienced, has been reduced by 7%.

The Mo value for rural Ethiopia declined from 0.53 to 0.429 in the survey period. The
composition of multidimensional poverty by each indicator and their weighted contributions
revealed that there is a reduction in multidimensionally poor households adjusted with their
average deprivation with 10.1% which is less than the national average reduction of 14.4%
(Alkire et al., 2019). To put it differently, more than 35 million” rural people who are
multidimensionally poor deprived with 66.1% of the total indicators in 2011/12 is reduced to
29 million people deprived with 46.6% of indicators in 2015/16. In the money-metric measure,
22 million people are still poor (UNDP, 2018). A reduction in Mo occurs because a country has
succeeded in reducing both incidence and intensity. Despite the bleakest prognosis of leaving
no one behind at 2030, Ethiopia is among those with the fastest absolute reduction in
multidimensional poverty in Sub-Saharan Africa (UNDP, 2020).

Table 2.3: Multidimensional poverty measures with equal and nested weight (k = 3)

Indices 2011/12 2013/14 2015/16
H 0.801 0.753 0.725
A 0.661 0.619 0.591
Mo 0.530 0.466 0.429

2.4.3.2. Multidimensional poverty decomposition

’Using the World Development Indicator rural population number of Ethiopia
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The absolute pace of change indicated that the total deprivations that poor people could have
experienced has been eradicated by 6.4%, 3.7%, and 10.1% respectively between the first two
waves, the subsequent two waves, and the first and last waves. The relative rate of change, on
the other hand, revealed that Mo has gone down by 12.1%, 7.9%, and 19.1% respectively from
2011/12 to 2015/16 compared to the initial level. The incidence on the other hand fell by 7.6%,
absolutely and 9.05% relatively per year between 2011/12 and 2015/16. Reduction in intensity
is stronger in relative terms with 10.6% than a 7% reduction absolutely (Table 2.4).
Multidimensional poverty is reduced due to incidence more than intensity corroborating Alkire
et al. (2017) and Alkire and Housseini (2014).

Table 2.4: Multidimensional poverty rate of change in Ethiopia

Absolute change Relative change
A B C A B C
H -0.048 -0.028 -0.076 -0.060 -0.037 -0.095
A -0.042 -0.028 -0.07 -0.064 -0.045 -0.106
Mo -0.064 -0.037 -0.101 -0.121 -0.079 -0.191

Note: A =2011/12 - 2013/14, B = 2013/14 - 2015/16, and C = 2011/12 - 2015/16

The decomposition of the change in Mo that can be attributed either to movers or stayers is
shown in Table 2.5. The dynamic subgroup decomposition indicated that the change in Mo
between 2011/12 and 2015/16 credited to those who moved out of poverty is found to be 7%
compared to 5.7% of change that was mainly caused by a decrease in intensity among those
who stayed poor. However, the 8.8% and 4.2% decline in Mo between the first and subsequent
waves are the result of the respective decline in intensity by 4.9% and 2.2% than those who

stayed poor.

Table 2.5: Movers and stayers effect

2011/12 - 2013/14 2013/14 - 2015/16 2011/12 - 2015/16
Movers effect 0.049 0.022 0.070
Stayers effect -0.039 0.020 0.057

The decomposition of changes in the adjusted headcount ratio is depicted in Table 2.6.
Accordingly, changes in the incidence and intensity of poverty, and the interaction effects
respectively are found to be 3.2%, 3%, and 0.2% between the first two rounds, whereas, 2%,
1.7%, and 1% between the last two rounds. However, the results between the first and last
rounds of the survey revealed a 5.1% poverty effect from exit and entry, 4.5% poverty effect

among ongoing poor, and 0.5% due to the interaction effect.
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Table 2.6: Apablaza and Yalonetzky decomposition of Mo, H and A

2011/12 -13/14 2013/14 -15/16  2011/12 -15/16

Poverty effect from entry and exit -0.032 -0.020 -0.051
Poverty effect among ongoing poor -0.030 -0.017 -0.045
Interaction effect 0.002 0.001 0.005

Table 2.7 shows the marginal contributions of changes in incidence and intensity on
multidimensional poverty reduction with no interaction effect. The marginal contribution of
changes in incidence and intensity respectively are found to be 48% and 50.99% between round
one and two, 45.78% and 55.92% between rounds two and three, and 47.11% and 52.88% on

the entire survey period.

Table 2.7: Roche decomposition of the marginal effect

2011/12 - 13/14  2013/14 - 15/16  2011/12 - 15/16

Incidence of poverty effect -0.031 -0.017 -0.048
Intensity of poverty effect -0.033 -0.021 -0.053
oY 48.00 45.78 47.11
o3 50.99 55.92 52.88

2.4.4. Descriptive statistics

The linear relationships of resilience and multidimensional poverty are estimated. The p-value
revealed that there is a strong statistically significant correlation between resilience and
multidimensional poverty. Therefore, the null hypothesis that there is no relationship between

the variables of interest is rejected (Table 2.13 in the appendices).

Table 2.8 describes a set of variables used for the estimation of resilience capacity and
empirical analyses, and some important points have emerged. First, the chronically poor have
a much lower resource base. The size of cultivated land is quite low with an average of 0.5
hectares. In 2011/12, the non-poor households cultivate 1.768 hectares in contrast to the 1.117
hectares for the chronically poor ones. The trend indicates high fragmentation. Wealth
represented by TLU and the number of oxen owned indicates similar tendency of decline from
always poor to always non-poor categories. While the always poor owned only 2.85 TLUSs,
households who were poor once, twice, and always poor, respectively, own 3.38, 3.97, and
3.90 TLUs in 2011/12. Per capita income also increased for all groups of households. We also

found a decline and marked disparity in food ratio among the poverty groups.

48



Second, the multidimensionally poor are more prone to shocks. While the nonpoor reported an
average of 0.786, as high as 0.818, 0.936, and 0.973 numbers of shocks are reported by the
poor once, twice, and always in 2011/12 and consistently increasing over time. Covariate
shocks consistent with Dercon et al. (2005) are more virulent than idiosyncratic ones in
affecting the resilience capacity. They bring a decline in income, assets, and food consumption,
and reduce human capital (Fuje, 2018; Boku, 2017; Birhanu and Zeller, 2009).

Third, household activities tend to reduce multidimensional poverty. Commercialization is
very low among all poverty groups and slightly progresses over time. An increase in the share
of non-farm income, the number of off-farm skilled workers, and wage labor participation
reduce the risk of impoverishment. Much of the income of the rural households comes from
crop production. The non-poor have a non-farm income share of 46.05%, whereas, households
who are poor once, twice, and always share 46.20%, 35.79%, and 37%, respectively in
2011/12. More than 50% of the nonfarm income shares have been reported by all groups in
2015/16. Besides, a sizeable number of the poorest participate in PSNP as a risk coping

mechanism and consumption smoothing.

Last, demographic characteristics are markedly different across different poverty groups. The
multidimensionally non-poor are headed by olds. Aguilar and Sumner (2020) also confirmed
that multidimensionally poor in rural areas are largely children and young people. The size of
households is also the highest among the non-poor households. Households dominated by
economically active members are typically less deprived in the empowerment and asset

ownership.
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Table 2.8: Household characteristics and multidimensional poverty persistence

Year of the survey

2011/12 2013/14 2015/16
Variables 1 2 3 4 1 2 3 4 1 2 3 4
Age of household head 41.12 44.78 43.82 44.02 48.70 46.97 46.52 46.17 50.16 48.63  48.37 48.14
Household size 6.02 5.41 5.27 4.92 5.66 5.32 5.30 500 5.46 5.31 5.30 5.15
Land in hectare 1.768 1538 1.436 1117 0.31 0.172 0.142 0.185 .102 .068 .075 .061
Numbers of plots 6.32 6.23 6.60 6.15 8.36 9.08 9.50 9.27 12.08 10.89 10.94 9.51
Tropical livestock unit 2.85 3.38 3.97 3.90 6.05 5.35 5.89 480 5.92 5.49 6.32 5.22
Number of oxen 1.306 1.03 9307  .726 1.43 1.06 1.00 0.78 1.38 1.10 1.07 0.87
Per capita income 2020 2181 2665 2171 2598 2592 2283 2138 3886 2724 3072 2798
Numbers of shocks .786 .818 .936 973 .685 537 515 679  1.02 1.29 1.41 1.63
NDVI? 44.68 4295 4314 4146 473 46.2 47.6 458 39.9 39.90 40.59 39.6

Non-farm income share 46.05 46.20 35.79 37.00 22.32 22.29 1854 20.39 56.33 56.84  56.42 S1.77
Commercialization index .085 .676 225 153 15.70 12.46 1559 1331 11.35 1212 13.56 12.44

Off-farm workers 479 .536 418 403 .396 287 231 229  2.09 1.98 1.94 1.93
Wage labor participation 8.16 9.49 4.73 459 19.39 19.55 1351 857 13.26 20.11 15.58 16.29
Participation in PSNP 1.02 7.26 5.66 6.78 11.22 11.17 6.93 10.52 4.08 7.82 6.69 8.88
Food ratio 20.46 18.76  19.19 1799 8.32 14.32 11.62 1501 3.78 5.14 4.75 4.52

Note: 1 = Non poor at all; 2 = Poor once; 3 = Poor twice; 4 = Poor all the time.

8 |t stands for Normalized Difference Vegetation Index and used as a proxy for water stress problems or land productivity or the state of land degradation (Yengoh et al, 2015).
A better NDVI implies strong vegetation cover and responses to environmental change. Households living in areas with better NDVI implied less vulnerability to drought
(Tonini et al, 2012) and have more production, and resilient properties of the landscapes and their constituent.
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2.4.5. Econometric results

The fixed effect and dynamic random effect probit models are estimated to examine the effect
of resilience capacity on multidimensional poverty and its dynamics. The main results are
presented in this section, with supporting statistics of variables used in estimations.

2.4.5.1. Results of the fixed effect model

The result of the role of resilience in reducing multidimensional poverty is presented in Table
2.9. The Hausman test indicates individual effects were uncorrelated with other regressors in
the model. The chi-square probability is also less than 0.01. Therefore, the null hypothesis is
rejected and a fixed effect model is selected. The model is then diagnosed for heteroskedasticity
and autocorrelation with Greene's (2012) Wald statistics. If we do not take the problem of
heteroskedasticity into account, parameter estimates would be less efficient. Hence, in the fixed
effects estimation, robust and consistent standard errors corrected for heteroskedasticity are

used.

Smallholder farming in Ethiopia suffers a lot from shocks (Hiensch, 2007; Dercon and
Hoddinott, 2006). This often makes households with a higher share of crops from the total
income more at risk of deprivation (D'Errico and Giuseppe, 2018). As anticipated, the
parameter estimates of the numbers of idiosyncratic shocks that households encountered are
positively associated with multidimensional deprivation. Multiple shocks over time in
exacerbating a downward poverty trajectory corroborates with studies in other African
countries (Maganga et al., 2021; Azzarri and Signorelli, 2020; Salvucci and Santos, 2020;
Diwakar et al, 2019; Shehu and Sidique, 2015). However, the finding revealed that enhancing
resilience strengthens the household’s ability to leave poverty deprivation behind. Sustained
escapes out of multidimensional poverty by enhancing resilience through better resource base,
attributes, and capacities, and engagements in certain household activities are revealed by the
previous studies (Diwakar, 2016; Mariotti and Diwakar, 2016; Scott et al., 2016).

Due to poor technological breakthrough, land fragmentation, and tenure insecurity, smallholder
farming is getting less viable for multidimensional poverty reduction (Rapsomanikis, 2015).
However, human capital has a crucial role in improving farm productivity (Olopade et al.,
2019; Yao, 2019; Attanasio et al., 2017). The parameter estimates of education and household

size have a negative and significant role in curbing multidimensional deprivation. This is
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indicative of the roles that literacy plays in opening up opportunities and enabling pathways
out of multidimensional deprivation (Scott et al., 2014) and the relative strength of
economically members. The goal of poverty reduction is also complemented as households
increasingly diversify their livelihoods by non-farm and off-farm employment and increased
migration (Adamseged et al., 2019; Loison, 2019; Headey et al., 2014; Jann and Schiiler, 2008).
Wage labor participation has a negative and significant effect on multidimensional deprivation.
Though wage employment is mainly casual and generally offers a low return, the participation
of rural households in temporary migratory jobs plays a significant role in their daily struggle.
The decisions to engage in wage works are often driven by the desperation of expected low
returns from farming. The increasing desertion of farming is due to land scarcity and land
market restrictions (Bezu and Holden, 2014). But even for households earning better farm

income, wage work smooths income and diversify risks.

While the rural poor are mainly farm laborers and marginal farmers, some non-farm activities
are also of importance to the poor. The role of non-farm work in providing the means of
overcoming the risks of deprivation is overwhelming (Rahman and Mishra, 2020; Zereyesus
et al., 2017). We also find that the coefficient of share of nonfarm income in serving as a hedge
against multidimensional deprivation is found to be negative and significant. Participation in
nonfarm activities is more prevalent among households with lower landholdings per head and
less likely to own livestock (World Bank, 2015). Households less endowed with farming
resources, female-headed, and have less male family labor as well as households who had at least
one member migrate to other places are also more likely to rent out land. moreover, rural
households rent out land when crop failure happened due to erratic and unpredictable rainfall
(Gebregziabher and Holden, 2011). We also find that renting out land worsens

multidimensional deprivation.

The bulk of Ethiopia’s poor are smallholders who depend on rain-fed agriculture as the main
source of food, income, and employment. However, commercialization has been
acknowledged as one of the main pathways for multidimensional poverty escape. The
parameter estimate of the welfare effects of commercialization is found to be positive. A few
studies also indicated that commercialization contributes to smallholders’ poverty reduction
among African countries (Abdullah et al., 2019; Ogutu and Qaim, 2019; Cazzuffi et al., 2018;
Carletto et al., 2017; Muriithi and Matz, 2015). Smallholders in Ethiopia generate the bulk of
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their income from their own crop and livestock production than non-farm income. However,
they generate meager amounts of income, through commercialization, as compared with
countries in Africa. It is widely acknowledged that financial access is the one among diversified
strategies that rural households pursued to escape multidimensional deprivation. Credit eases
access and use of technologies and scientific agricultural practices (Nakano and Magezi, 2020;
Makate et al., 2019). However, access to credit worsens deprivation due to high interest rates
and significant collateral requirements. In contrast, saving significantly reduces
multidimensional deprivation as it smooths consumption and reducing alternative coping
mechanisms such as distress sale of assets, reduced food intake, or borrowing at
disproportionally high-interest rates (Steinert et al., 2018).

Table 2.9: Effects of resilience on multidimensional deprivation — Fixed effect

Coef. Std. Err.

Resilience capacity index -0.3048*** 0.0616
Numbers of covariate shocks 0.0017 0.0015
Numbers of idiosyncratic shock 0.0105*** 0.0024
Age of household head -0.0001 0.0001
Female household head -0.0044 0.0042
Household size -0.0074* 0.0040
Household size square -0.0001 0.0003
Education -0.0087** 0.0036
Share of non-farm income -0.0088** 0.0039
Saving account -0.0178*** 0.0053
Credit 0.0097** 0.0040
Crop commercialization index -0.0002* 0.0001
Wage labor participation -0.0133*** 0.0044
Land rent out 0.0243*** 0.0033
Numbers of oxen used for plow 0.0015 0.0019
Constants 0.5482*** 0.0196
Observation 7,815

Sigma_u 0.0771

Sigma_e 0.1043

Rho 0.3529

Note: *** p <0.01, ** p <0.05, and * p <0.10

2.4.5.2. Results of the dynamic random effect probit model

The result of the dynamic random effect probit model of multidimensional poverty is presented

in Table 2.10. The lagged value of the dependent variable captures state dependence. Once
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controlled for initial condition and net unobserved heterogeneity, the positive coefficient
indicates the presence of significant dynamics of genuine state dependence. This implies that
experience has a true effect on future multidimensional poverty corroborating the previous
studies (Bigsten and Shimeles, 2008; Islam and Shimeles, 2007). This means that the
households who were multidimensionally poor in the preceding year are more likely to be

multidimensionally poor subsequently.

Table 2.10: Effect of resilience on multidimensional poverty dynamics - (Dynamic random
effect probit model)

Variables Coef. Std. Err.
Lagged multidimensional poverty 0.1737*** 0.0579
Resilience capacity index -2.2167*** 0.6706
Household size -0.0787*** 0.0201
Education -0.0072 0.0504
Share of non-farm income -0.1322** 0.0539
Number of shocks 0.0320* 0.0172
Crop commercialization index -0.0023 0.0015
Extension 0.0058 0.0439
Land rent out 0.2908*** 0.0437
Resilience capacity index__ 0 -3.3726*** 0.6921
Household size 0 -0.0857*** 0.0205
Education__ 0 -0.2049*** 0.0669
Share of non-farm income _ 0 -0.1555** 0.0634
Number of shocks 0 -0.0263 0.0207
Crop commercialization index _ 0 -0.0138** 0.0071
Extension_ 0 0.0058 0.0530
Land rentout_ 0 0.0282 0.0646
m__ Resilience capacity index -11.403*** 1.2693
m__ Household size 0.1664*** 0.0307
m__Education 0.1375 0.1061
m__ Share of non-farm income 0.1595 0.1411
m__ Number of shocks 0.0750** 0.0340
m__ Crop commercialization index  -0.0010 0.0025
m__Extension -0.3661*** 0.0924
m__ Land rent out -0.5937*** 0.1163
Constant 3.5548*** 0.2639
Observations 7815

Note: *** p <0.01, ** p <0.05, and * p < 0.10
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Looking the coefficients for control variables, resilience capacity, household size, and share of
nonfarm income significantly lessen the risk of multidimensional poverty. This implies that
households with a set of resilience capacities are more likely to escape multidimensional
poverty. One of the attributes to minimize spells of multidimensional poverty over time is
household size. This is clearly a reflection of having more economically active members. The
other household activity to reduce risks of multidimensional poverty is enhancing the share of
non-farm income. Promoting non-farm economic activities provide important mechanisms to
augment farm income and curb multidimensional poverty consistent with studies in different
countries (Dagunga et al., 2020; Che Mat et al., 2020; Danso-Abbeam et al., 2020; Rahman
and Mishra, 2020; Al-Amin and Hossain, 2019). However, exposures to multiple shocks and

land rent out worsen the risk of multidimensional poverty.

Next, we find coefficients of the set of variables that capture unobserved heterogeneity. Here
we observed a statistically significant and substantial positive effect of the initial condition
resilience capacity index. Contrarily, household sizes, the share of nonfarm income, education,
and crop commercialization have a significant and negative effect. The within-unit averages of
resilience capacity index, extension, and land rent out negatively, and household size and
numbers of shocks positively determine multidimensional poverty. It implies that these
characteristics have correlated with unobserved factors associated with poverty. In other
words, these households have been featured by time-constant unobserved factors that increase

their poverty risks.

2.5. Conclusions

This study examined the effect of household resilience capacity on multidimensional poverty
and poverty dynamics in rural Ethiopia using Rural Socioeconomic Survey data collected by
CSA in collaboration with the World Bank Living Standard Measurement Studies spanning for
5 years (2011/12 - 2015/16). The study finds out that many households experienced a slight
growth in resilience capacity. The major pillars that explain resilience are adaptive capacity,
income and food access, and stability. Regional measures also show divergences in scores of
resilience. Relative proximity to basic services, housing conditions, literacy, and resources such

as land and TLU as well as per capita income contribute more to regional disparities.

Multidimensional poverty has declined through a greater change in headcount than the intensity

of deprivation. Regardless of the considerable effort in curbing poverty, millions of people are
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still multidimensionally poor. This is due to the outweighing probability of descents in the
simultaneous flows of creation and reduction of poverty. The empirical result also provides
much-needed evidence in support of recent policies designed to encourage poverty reduction.
We find that enhancing resilience capacity accompanied by commercialization, raising the
share of non-farm income, literacy, a household size that would be rationalized with the
existence of more economically active members, and saving are found to open up opportunities
to curb multidimensional deprivation. However, the recurrence of multiple idiosyncratic
shocks, credit, and renting out land worsens the welfare of rural people. Plenty of emphases,
substantial budgets, and policies are better developed for agriculture, but the sector is fraught
with shocks and is not sufficiently remunerative to sustainably lift rural people out of poverty.
Hence, improving the performance of small farmers through access to land, improving access
to agricultural inputs, investment in small-scale irrigation, sustainable intensification and crop
diversification is necessary to propel resilience for poverty, but they are not sufficient on their
own. Critical for policy uptake, productive inclusion provides a basis for longer-term resilience
for multidimensional poverty. Support for migration, making urban development migrant-
friendly, promoting the rural non-farm sector, ensuring sustainable financial inclusion of the
poor, commercialization, diversification of income and livelihood, and increasing access to

basic services should also be part of the strategy.

The dynamic random effect probit result shows that there is a strong state dependence on
multidimensional poverty. Hence, households who experienced poverty in the preceding year
are found to be at a higher risk of staying in poverty. High multidimensional poverty persistence
arises from both the consequences of past multidimensional poverty and household adverse
characteristics making them more poverty prone. The strong state dependence that perpetuates
poverty has important implications to design long term interventions that support sustained
escapes out of poverty. As part of sustainable resilience for multidimensional poverty solutions,
rural-urban integration augmenting transition into the urban-based economy is what emerged
from the analysis. Hence, the key priority areas on which efforts should focus to provide the
necessary support for overcoming multidimensional poverty begin with rural transformation.
Findings also suggested that the key policy approaches aimed at enhancing resilience in curbing
multidimensional poverty include investment in rural infrastructure, expansion of semi-formal
financial institutions, and public expenditures to support early warning systems, safety nets,
and humanitarian emergencies. Rural households have to be well connected to markets and

towns which are important hubs in economic transactions.
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Chapter 3: Structural and Stochastic Poverty, Shocks, and Resilience
in rural Ethiopia

Abstract

Rural households in Ethiopia are subject to idiosyncratic and covariate shocks so poverty
becomes a pressing problem. The question of how to sustainably escape from poverty
figuration in the wake of shocks remains a worthy subject of development research. We
examine the effect of shocks on structural and stochastic poverty, transitions, and the role of
resilience as a mechanism for dealing with shocks and stochastic and structural poverty. We
employed three waves of the Ethiopian Socioeconomic Survey panel data. The study finds
evidence that recurrent and concurrent shocks have detrimental impacts on structural and
stochastic poverty. In contrast, the fixed effect multinomial logit regression results revealed
that resilience capacities curb poverty as shocks intensified. Besides, access to irrigation,
literacy, good vegetation cover, and non-farm economic activities help eradicate structural
and stochastic poverty. The Cox proportional hazard models, on the other hand, point to
credible evidence that drivers and interrupters of structural and stochastic poverty include
rainfall variability, drought, conflict, input and output price volatility, and idiosyncratic
shocks. Thence, critical for policy uptake, the indispensable option pursued to reduce
structural and stochastic poverty is enhancing resilience capacity. Promoting synergistic
rural-urban linkages also ensures a balanced mix of development that would bolster access to
irrigation, commercialization, non-farm activities, and human capital formation. To protect
poverty descent and enhance ascent the findings suggest that two distinct sets of policies are
required thus, harmonizing cargo net and safety net policies.

Keywords: shocks, poverty, fixed effect multinomial logit, panel data, rural Ethiopia

3.1. Introduction

Poverty is the major challenge facing the developing world (Hoang, 2018). More than 730
million poor people live in Africa (Beegle and Christiaensen, 2019). Corroborating with its
slower economic growth, poverty reduction is sluggish (Arndt et al., 2016). Africa still harbors
a significant share of extreme poverty. And it is also projected that the extremely poor will
increasingly be potent in SSA (World Bank, 2020b).

Ethiopia exerted tremendous efforts and implemented national development plans and strategies
taking poverty reduction as an underlying goal. As a result, a notable achievement has been
made. In particular, the steady economic performance matches a 2.3 million people poverty
escapes between 2011/12 and 2015/16 (World Bank, 2020a). Nevertheless, poverty remains
rampant and allegorical. An official estimate of 23.5% of the population is money-metric poor
(MoFED, 2017) and retains a multidimensional poverty index of 0.489 (OPHI, 2019). The
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problem, indeed, is predominantly a rural phenomenon (Stifel and Woldehanna, 2017).
Therefore, poverty continues to be a dreadful challenge for decades to come.

Despite the unprecedented economic growth over two decades, less of it is translated into
vigorous poverty reduction. Poverty remains persistent due to high initial poverty, precarious
asset levels, and insufficient access to public services (Shimeles, 2019). Ethiopia is also
figurative of rising sociopolitical instability, land tenure insecurity, inflation, unemployment,
weak capital accumulation and investment, and environmental degradation (Caravaggio et al.,
2021; Bekele, 2018; Baye, 2017). A few daunting challenges are also worth to mention why
the quest for alleviating poverty has suffered the worst setback.

First, smallholders are subjected to covariate and idiosyncratic shocks®. For example climate-
related (Hirvonen et al., 2020), price-related (Hill and Porter, 2017), and health-related
(Gebremariam and Tesfaye, 2018) that exacerbated poverty via reduced education, labor
market participation, agricultural output, incomes, and consumption (Ngoma et al., 2019;
Davies, 2010). Shocks crumble the abilities to develop a household's stock of wealth and stifle
to use of it effectively. When prolonged shocks result in a downward spiral of asset loss as
people are forced to abandon productive activities (Barua and Banerjee, 2020). Recurrence and
concurrence of shocks enormously whipped out livelihood resources and efforts to eradicate

poverty (Campos et al., 2014).

Second, poverty is a result of two offsetting trends of ascents and descents. No one is fail-safe
from the rising and falling tides (Krishna, 2017). These comovements reconfigure
compositions of the poor. Poverty re-entry and impoverishment unduly outweigh the dynamics

in rural Ethiopia that spurs a reversal of fortune (Mariotti and Diwakar, 2016).

The other equally important reason to explain is the methodological flaws. Ethiopia’s official
poverty statistics follow the conventional approach (MoFED, 2017; 2012). However, this
avenue has strongly been criticized for its hitch in capturing multifaceted attributes (Krishna,
2017). Moreover, consumption tends to fluctuate over time (Hulme and Shepherd, 2003). The
measure could not also divulge intrahousehold resource allocation (Tran et al., 2014). Thus,
reformulating poverty analysis that explicitly integrates money-metric and asset basis has long

been the interest of development research. A hallmark of an integrated modeling approach is

9 Covariate shocks affect all households in the village and possibly those nearby, whereas shocks in which the
impacts are limited to the individual or household levels are idiosyncratic (Pradhan and Mukherjee, 2018).
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the apparent precision to measure structural and stochastic poverty and decompose their
trajectories (Schotte, 2019; Radeny, 2012; Carter and Barrett, 2006).

The national poverty reduction strategies function in silos and lack systematic attempts to
pinpoint the poor, determine their needs, and address them to sustain escape poverty. Besides,
the strategies left little room to maneuver the multifaceted deprivation of the poor. Any
standardized national policy and strategies are largely immaterial. Therefore, it is imperative
to enhance resilience to shocks underpinned through a mosaic of development and
humanitarian support. Resilience is the imminent high-resolution lens amalgamating the

safety- and cargo net policies in the fight against poverty (Sou, 2019; Barrett, 2005).

The synergy of the preceding concerns stalled poverty reduction in Ethiopia. A few empirics
underscore that shocks perpetuate monetary poverty (Barua and Banerjee, 2020; Shehu and
Sidique, 2020). While others statically edify the effect of shocks on structural and stochastic
poverty (Ngoma et al., 2019; Angelsen and Dokken, 2018). Thus far, the literature lacks a
thorough discussion on structural and stochastic poverty and how resilience lightens structural
and stochastic poverty in the presence of shocks. Against this backdrop, this study attempts to
address the effect of shocks on structural and stochastic poverty and the role of resilience as a
mechanism for dealing with shocks and structural and stochastic poverty. It also scrutinizes
how shocks and other factors prompt ebbs and growth in structural and stochastic poverty in
rural Ethiopia. The forethought here is that explaining the net poverty change entails insight
into the coexisting poverty making and unmaking. Because reasoning why some (but not

others) could escape is crucial.

The paper is structured as follows. Section 3.2 presents the theoretical framework. In section
3.3, we briefly discussed the research methodologies. Section 3.4 discusses the major results.

Finally, section 3.5 concludes the paper.

3.2. Theoretical framework

In the wake of liquidity constraints, the notion that poor households will smooth consumption
has a firm theoretical foundation. Carter and Lybbert (2012) also acknowledged that poor
households often prefer to smooth their consumption than their assets in the presence of shocks.
The possible reason is that selling productive assets would induce a permanent asset loss in
income which subsequently traps poverty. To get a clear insight into drivers and interrupters

of structural and stochastic poverty and the mediating role of resilience between shocks and
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structural and stochastic poverty, this paper backed up its argument based on the asset
smoothing approach of Carter and May (1999). The approach underlined the role of productive
assets in enhancing the income-generating process and serving as a buffer stock in times of an
anticipated decline in income. In other words, the immediate welfare implications of asset
smoothing could well be an intergenerational asset transfer that could shield poverty in ensuing
generations. How asset accumulation and loss upset poverty is schematically depicted in Figure
3.1. It helps us to build an integrated poverty measure using asset and income perspectives.

The axes measure the income of the households in money-metric criteria (vertical) and assets
accessible to households (horizontal). The assets are defined in terms of tangible and intangible
categories. Likewise, the vertical and horizontal grid lines represent income and asset poverty
lines. The income poverty line (Z) indicates the minimum amount of income required that
divides the income poor from the non-poor. The asset poverty line (A) is an extension of the
monetary poverty line. It entails the level of assets that yields the expected level of income
equal to the poverty line. The line allows us to figure out households into asset poor and non-
poor (Carter and May, 1999).

Income Asset poverty line (A)
H
B C
A
I Income poverty line (Z)
A J
G D A
Assets

Figure 3.1: Integrated measures of poverty (Carter and May, 1999).

Disaggregating poverty transitions claim the information on household access to assets and
expected levels of well-being or income. Based on the value of income (Y;) and asset poverty
index (API), and the denotation of the conventional money-metric poverty line (Z) and asset
poverty line (A), we can identify the structural and stochastic poor as follows. Structurally poor

are those household located at point D since their realized income is below the income poverty
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line (Y; < Z) and their asset level are also below the asset poverty line (API; < A). It is also
noticed that households who are poor in their realized income (Y; < Z) but have an asset level
above the asset poverty line (API; > A) are defined as stochastically poor. They are situated at

point A.

It is also possible for a household to be monetary non-poor (Y; > Z) but asset-poor (API; <
A). These households are stochastic non-poor and are located at point B. This holds in many
cases of rural households proximate to towns in Ethiopia. They earn better income as they
engaged in wage labor in nearby towns and rent out lands. It is widely acknowledged that wage
income is one of the diversified strategies most rural households pursued to escape poverty.
Participation of the poor in different casual work in times of peak land preparation or harvest
times, temporary migratory jobs in domestic help, construction, and mining, and any jobs in
the lower end of the quality spectrum play the biggest role in their daily struggle. However,
incomes are cyclical and susceptible to risks. Therefore, these households can experience a
stochastic transition into poverty (shift from point B to D). Finally, households positioned at
point C are structurally non-poor households. They are neither money-metric (Y; > Z) nor asset
(API; > A) poor. It is also possible that households at point A experience changeover into point
C due to high return to assets or new asset accumulations and become non-poor. This process
is known as a stochastic transition out of poverty. In contrast, the households may experience
a structural transition into poverty (a shift into point D from C) due to income and asset losses.
When households shift from point C to D because of asset accumulation and enhanced asset

returns, they experienced structural upward mobility (Dutta, 2021).

3.3. Methodology
3.3.1. Data

The study uses the three rounds of the ESS data (2011/12 - 2015/16) conducted by the CSA in
collaboration with the World Bank LSMS-ISA. The first wave covered only rural and small-
towns while expanding to urban areas in the subsequent waves. It is a rich multitopic data set
consisting of detailed information on living conditions, demographics, income, expenditure,
occupation, health, education, production, asset holding, saving, and other individual and level
variables. The community data includes community services, social networks, mobility,
religious practices, land use, access to roads, markets, transport, development interventions,

and business activities. It also comprises geo-referenced variables, livestock, crop production,
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post-harvest analysis, and post-planning. The sample was drawn using two-stage stratified
sampling procedures (CSA and World Bank, 2017). Given the objectives of this study, we
restricted our analysis to a nationally representative final balanced sample of 2170 rural

households.

3.3.2. Shocks and resilience measures

Shocks are reported in response to whether the household is affected in the 12 months of the
survey year. The covariate shocks include drought, heavy rain, flood, conflict, input price hikes,
displacement for government projects, and fire. The idiosyncratic shocks entail death, illness,
livestock loss, crop damage, theft, loss of non-farm jobs, and loss of a house or farm. These
variables are taken as dichotomous. However, production shock is aggregated from incidences
of crop damage and livestock loss. The household-level shock module also responds to the
incidence of input price, food price hikes, and food price declines combined as price shocks.

RCI is computed with two stages of PCA and TT. PCA is employed to measure each resilience
attribute taking variables driven on an ad-hoc basis. The Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy is more than 0.60. In the second stage, we employed the TT machine
learning technique to compute RCI using the latent attributes following Gorst-rasmussen
(2012). In measuring the latent pillars, observable variable selection is based on the factor
loadings. Once each latent pillar is estimated, they are used as covariates in the construction of
the RCI. Machine learning is a rapidly emerging analytical approach that attempts to build
statistical models from data and make accurate predictions and decisions. TT is an unobserved
type of machine learning employed for data reduction that merges hierarchical clustering with
PCA.

3.3.3. Structural and stochastic poverty measures

This paper adopted the framework proposed by Bader et al. (2016) to compute structural and
stochastic poverty by contrasting money-metric and asset measures. In a nutshell, households
that are income poor and lack the required assets to convert into income requirements are
structurally poor. In contrast, if they obtain a level of income below the income poverty line
but their asset-based expected level of income is above the asset poverty line, we identify those
households as stochastically poor. Households who were non-poor by the money-metric
approach but asset poor are stochastically non-poor. However, those who were neither

monetary nor asset poor are structurally non-poor (Dutta, 2021; Dutta and Kumar, 2015).
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The monetary and asset poverty measures were computed as follows. Identification of the
monetary poor entails choosing a welfare indicator, establishing a poverty line, and aggregating
poverty data. Consumption expenditure is used since it better captures long-run welfare, reflects
a household's ability to meet their basic needs, and captures households' capabilities (World
Bank, 2018). We draw the poverty line using the Cost of Basic Needs approach. Foster et al.
(1984) are employed to measure monetary poverty. Let the household consumption expenditure

(Y;) is ranked as:

Where Z > 0 is the poverty line. The households with Y;< Z are considered to be poor. The number
of poor households is g. The cost of eliminating poverty of the i poor household is Z — Y;. Py is
the poverty measure and a is the poverty aversion parameter. The FGT family of monetary
poverty for N number of households is specified as:

q
L
“NL\7Z P =

l=

For a = 0, P, equals the headcount, which accounts for the incidence of poverty. When a = 1,

P; is the poverty gap that refers to the minimum cost of eliminating poverty. For « = 2, P,

accounts for poverty severity (Martin Ravallion, 2016).

The asset poverty index is computed with PCA using a total of 41 assets: 6 dwelling
characteristics, 31 household durables, and 4 household means of production. Variables with low
standard deviations or an asset that all households own or no one own that would exhibit no
variation between households and would be zero weighted that would carry a low weight from
the PCA were excluded.

Application of PCA vyields a series of components with the first component explaining the
largest variance in the data. We pooled assets across the three waves, obtained scoring factors,
means, and standard deviations for the pooled data, and used the estimates to calculate period-
specific asset indices. Since the data is not standardized, we ran the correlation matrix analysis
to ensure that all data have equal weight. The number of principal components is extracted by
selecting components where the associated Eigenvalue is greater than one. We generated the

index as:
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Fi(Xj; — Xi)
API: = z LA L
) Si
Where API; is the value of the j" household’s asset poverty index obtained, F; is the weight for
the i variable, X;; refers to the value of the i"" variable for the j™ household, and X; and o; are
the mean and standard deviation of the i variable of the sample households. We identify the
asset poverty line corresponding to a 40% headcount of monetary poverty at the population

level.

3.3.4. Empirical strategy

3.3.4.1. Fixed effect multinomial logit model

Since poverty in integrated modeling is represented by four mutually exclusive categories -
structural non-poor, stochastic poor, stochastic non-poor, and structural poor — we can employ
a discrete choice model. Rabe-Hesketh and Skrondal (2012) suggest pooled multinomial
(ignoring individual heterogeneity) and multinomial probit with random effects. In both cases,
one must assume that any unobserved heterogeneity is independent of the observed covariates.
The possibility to control for unobserved heterogeneity and relaxed independence of irrelevant
alternatives (IIA) assumption makes the fixed effect multinomial logit the most acclamatory
approach (Glick and Sahn, 2005). We estimate the fixed effect multinomial logit model, to
analyze the linkage between shocks, structural and stochastic poverty, and resilience in rural

Ethiopia.

Assumingi =1,...... , N sample of households with observations across timet = 1, ...... ,T;,
the outcome variable o; with j = 1,...... ,Jis a categorical variable with J levels for all
individuals and observation times. The values of the outcome levels are unrestricted: V;: o; €

R. For each household i and each time t, the outcome y;; is measured as structural and
stochastic poverty transitions and a vector of M covariatesx;; = X1, - ... X We also

defined y;; as the latent propensity for each household i at time t to choose outcome j.

Therefore, the relation between the propensities y;;; and covariates x;; would be:

V€L, o Sy = i+ xiB t+ &)

where B;is the coefficient vector, a;; is a random variable, &;; is a random variable across all

outcomes j. The link to the chosen outcome is defined by:
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vje {1; ]} Pr(yit = Oj/ai' IBJ xit) =Pr (k EEHX D yi*tk = yi*tj/airﬁﬂxit)

.......

An arbitrarily chosen outcome B € {1, ...... ,J}is defined as the base outcome, and the
respective coefficients are restricted to zero: a;5 = 0, Bz = 0. Taking the above assumptions
into account, the probabilities of each outcome can be derived.

exp(ajj+ xitBj)
1+ exp(aii+ xitf) *B
_ k#B ijt XitBj
Pr(yic = ojl a;, B, xi¢) = s .
1+ Yg=p exp(a;j+ xitﬁj)] B

This model is preferable as it allows for individual unobserved heterogeneity concerning the
intercepts. This indicates that the terms of heterogeneity a;; are random variables having no
restrictions on the joint distribution with covariates x;,. Since directly estimating the individual
a;; leads to incidental parameter problems, additional assumptions are needed to consistently
estimate the coefficient vector 3. The assumptions include the observed covariates are strictly
exogenous conditional on the unobserved heterogeneity and the error terms are independent

across time:
Vief{d,.... JTihLjedfd, ... I3 int|aij,xi = fyitmlj‘x1 ........ xge = int|aij,xt
and
Ve €{1,..... JTihL Ve (... O} &isj L €

Taking into account the aforementioned assumptions, the probability mass function for the
sequence of chosen outcomes across time for individual i conditional on the sufficient statistic

is written as:

Ty §J
— exp (Zt:l Zj=1,j:t1 5yit,oj Xitﬁj)
= -
Zvieyi exp (Zt=1 Z§=1,j¢1 8yit'0intﬁj)

fJ/i|airﬁrxi19i

The log-likelihood function of the fixed effects multinomial logit model, according to Pforr

(2014), is expressed as:

Ti ] Ti J
Ik Blyox) = D0 D" Sypoxiefy=Tn D exp| D " 80 1

t=1j=1,j*¥p Vievi t=1j=1,j#f
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Hence, the overall log-likelihood function for the sample is specified as:

InL(Bly,x) = ) Int; (Blys,x)

3.3.4.2. Cox proportional-hazards model

Cox proportional hazards proposed by Cox (1972) is one of the most widely used models in
analyzing survival data, which is used to relate several risk factors, considered simultaneously,
to survival time. This study is applied to estimate the effect of covariates on the probability of
poverty descent within a given time t. In Cox proportional hazard model, the measure of the

effect is hazard rate, which is the risk of failure.

The hazard function for a household with a particular set of covariates z is assumed to be

h(t)= h, h(t)e%

Where hy(t) is an arbitrary and unspecified baseline hazard function and Z is a vector of
covariates for each household, and f is the vector of unknown regression parameters we wish

to estimate, assumed to be the same for all.

The hazard ratio or relative risk, in the proportional hazards model, of an entry from poverty at

any time t is

-Z

h(t,Z) eB
ho(t) e_Tf

The associated survival function is

-Z

S(t,Z)=S,(t) ek

Where S, (t) is the baseline survivor function associated with h,(t), we assume that entering
poverty is a function of various demographic and socioeconomic characteristics. These
covariates were associated with the probability of entering or exiting poverty by a given time
t.

3.4. Result and discussion
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3.4.1. Structural and stochastic poverty profiling

Table 3.1 exhibits the changes in constituent groups over time.Accordingly, the stochastically
poor experienced exacerbations by 1.4% between 2011/12 and 2013/14 and by 0.39% between
2011/12 and 2015/16. Besides, structural poverty was provoked by 4.33% and 3.8% in the
same period. It is due to endowment shock or entitlement failure deteriorating assets. As a
result, they could no longer generate enough income to be affluent. Both households would be
observed as transitory poor. Numerous households have gained entitlement windfall but still
lack the asset to generate plentiful income to be non-poor. However, 1.01% and 0.53% of
households experienced stochastic and structural upward mobility between 2011/12 and
2013/14. Likewise, the extent of stochastic non-poor deteriorated by 5.73% and 5.65% between
2013/14 - 2015/16 and 2011/12 - 2015/16. Finally, a large proportion of non-poor is created by

1.45%, 3.61%, and 5.06% in successive rounds.

Table 3.1: Temporal distributions

Change rate A (%)
2011/14 2013/14 2015/16 A B C

Structural non-poor 35.19 35.27 29.54 0.08 -573 -5.65

Stochastic poor 33.54 32.53 33.93 -1.01 1.4 0.39
Stochastic non-poor 31.16 32.61 36.22 145 3.61 5.06
Structural poor 32.24 31.71 36.04 -0.53 4.33 3.8

Note: A =201 1/12 — 2013/14, B = 2013/14 — 2015/16, and C = 2011/12 — 2015/16

Table 3.2 present the spatial patterns of structural and stochastic poverty in Ethiopia. The
incidence of structural and stochastic poverty varies regionally. The loci of structurally and
stochastically poor appear to be concentrated in SNNP and Amhara where more than 60% of
the smallholders were poor. The non-poor in these regions were even more vulnerable to
poverty due to more recurrence and concurrence of shocks and the least likely to have resources
to cope when shocks happened, lack of productive assets, poor infrastructure, and inadequate
social services (Planning and Development Commission, 2018). However, Tigray and Other
are the least structural and stochastic poor regions. Oromia, SNNP, and Others were regions

having the highest structurally and stochastically non-poor households.
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Table 3.2: Spatial distributions

Tigray Amhara Oromia SNNP Others Total

Structural non-poor 13.5 19.0 24.9 20.1 22.5 34.1
Stochastic poor 8.6 31.2 14.8 30.4 14.9 25.1
Stochastic non-poor 13.6 18.8 21.9 22.8 22.7 22.2
Structural poor 8.04 28.3 15.8 34.9 12.9 18.6
Total 11.3 23.7 20.03  26.1 18.8 100

3.4.2. Structural and stochastic poverty trajectories and transitions

Figure 3.2 depicts a segment of the population poverty trajectories’® and the share per
trajectory. Nearly 40% (structurally) and 33.26% (stochastically) of households are either
impoverished or transitory escapers. This implied that many households churn around the
poverty line. Given high vulnerability to shocks, the rates at which rural households
experienced descents or impoverishment greatly outweigh the sustained escapes consistent
with Diwakar and Shepherd (2018). A large share of households remains out of structural than
stochastic poverty over time in the face of shocks. All the different flow configurations also

produce only 2.23% and 0.27% in the stock of chronic structural and stochastic poverty.

Structural and stochastic poverty trajectories
60
+~ 40
c
(B}
-t
= - [
0
Non Sustaine Transito Impover Chronic
poor d escape ry ecape ish poor
m Stochastic 44.8 13.32 21.84 17.81 2.23
m Structural 56.55 9.83 18.2 15.16 0.27

Figure 3.2: Poverty trajectories

10Sustained escape exists when households remain out of poverty over time, even in the face of shocks. When
households used to live in poverty succeeded in escaping and then subsequently fell back into it, transitory escape
exists. Impoverishment implies a household evolves poorer. Chronic poverty is a long-term problem that persists
over many years. A household that ultimately avoids impoverishment or transitory escape is non-poor (Diwakar
and Shepherd, 2018).
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The transition matrices show that poverty is constantly reinvigorated by two opposite and
concurrent streams flowing in parallel (Table 3.3). There is also a certain degree of persistence.
Out of the total poor in 2011/12, 3.72% and 7.14% of the people remained structural and
stochastic poor in 6.83% and 4.18% 2015/16. A better story emerges when we observe the
comovements of the poor and non-poor. Upward movements were widely stochastic. A large
share of households (13.28%) experienced escape from stochastic poverty, while 10.63%
escaped structural poverty. Of the households experiencing descents, 15.16% were due to
stochastic transitions, while over 18.04% were structural transitions. These results on the
upheaval into and out of poverty show net progress of 3.8% and 0.39% in reducing structural
and stochastic poverty in Ethiopia (see Table 4.1). Among the dual entitlement failure, we find
out that 6.83% were structurally poor, and about 4.18% of the twice-poor households were

structurally poor.

Table 3.3: Transition matrices

Structural
2015/16
Poor Non-poor
Poor Twice poor (6.83)  Upward mobile (10.63)
2011/12  Non-poor Downward mobile (18.04) Twice non-poor (64.49)
Total (24.87) (75.12)
Stochastic
Poor Non-poor
Poor Twice poor (4.18)  Upward mobile (13.28)
2011/12  Non-poor Downward mobile (15.16) Twice non-poor (67.37)
Total (19.34) (80.65)

3.4.3. Descriptive statistics

Table 3.4 presents descriptive statistics of household characteristics and poverty transitions.
The structurally and stochastically non-poor consist of 67.37% and 57.62% of the population.
Generally, the non-poor encountered modest shock exposure. Price shocks were experienced
by 0.047% of the structurally non-poor, and only 0.037% of stochastic non-poor are affected
by production shocks. They have also mere risks of idiosyncratic and other covariate shocks.
Other notable features include better market orientation, literacy, and proximity to the market
and towns. They are also more likely to participate in wage labor and the non-farm economy.

They possessed more nuanced access to irrigation corroborating rural Kenya (Radeny, 2012).

A smaller proportion of households moved up structurally (13.28%) and stochastically

(17.5%). These groups experienced an improvement in the asset dimensions. Their attributes
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and capacities are markedly better than other poverty trajectories. Literacy, size of households,
and age of the household head are the highest while female heads are the least possible
proportions for the upward mobiles. Other prominent features encompass better-skilled off-
farm workers, land resources, and access to irrigation. Nevertheless, the upward mobiles are

less stricken by covariate and idiosyncratic shocks.

The structurally and stochastically downward mobiles consist of 16.15% and 17.81%. They are
peculiar with the lowest financial and physical capital, commercialization, literacy, and
economically non-active members next to their poor counterparts. More than a quarter (28.1%
and 28.4%) of households in this mobility group generates income from non-farm economic

activities.

The dual entitlement failure accounting for 4.18% (structural) and 7.06% (stochastic) are
characterized by an inadequate endowment base. The size of cultivated land is entirely low.
Wealth represented by livestock indicates similar trends (3.707 and 4.651 TLUs). The average
incomes, respectively, are 6408 ETB and 7086 ETB. The ability to escape structural and
stochastic poverty is deterred by drought, production, and marketing shocks and numbers of
other covariate and idiosyncratic shocks. Shock accompanied by weak conversion factors
exacerbates poverty perseverance (Diwakar and Shepherd, 2018). In addition, these households
are less connected to towns and markets that are meaningful hubs to engage in economic
transactions. As a result, they meagrely engage in wage labour and the non-farm economy.
Inadequate access to irrigation and poor market orientation are also important caveats to their

welfare.
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Table 3.4: Descriptive statistics

Structurally

Stochastically

NP UM DM P test NP UM DM P test

(N=1454) (N=289) (N=352) (N=91) statistics (N=1250) (N=380) (N=386) (N=154) statistics
Attributes and capacities
Age of the household head 46.37 48.56 46.06 45.04 3.609 46.79 45.78 47.07 45.34 13.04***
Household size 5.045 5.491 5.569 5.651 7.286*** 4,936 5.357 5.599 6.092 1.292
Female-headed (Yes = 1) 0.234 0.257 0.215 0.275 2.112 0.264 0.177 0.217 0.195 15.86***
Education (Literate = 1) 0.343 0.297 0.296 0.247 2.722 0.369 0.263 0.286 0.233 10.28**
Resource base
Income (Ethiopian Birr) 9091 6900 7048 6408 502.3*** 8939 8614 6843 7086 538.63***
Land (hectare) 0.396 0.536 0.485 0.386 0.150***  0.381 0.611 0.396 0.437 0.1000***
Livestock-owned (TLU) 5.089 3.863 5.126 3.707 90.59*** 5,047 4.736 4.539 4.651 54.85***
Oxen for plow (#) 0.947 0.843 0.924 0.715 2.810 0.950 0.868 0.840 1.000 41.81%**
Farm plots (#) 8.695 8.982 9.448 9.091 11.52***  8.652 8.006 9.340 9.364 2.660
Skilled non-farm workers (#) 0.889 0.794 0.739 0.772 10.58** 0.809 0.903 0.603 0.597 46.17***
Household activities
Commercialization index 13.71 12.80 7.692 9.549 40.62***  9.956 7.014 12.56 9.505 14.03***
Share of non-farm income (%) 0.297 0.264 0.281 0.264 0.639 0.274 0.258 0.284 0.206 1.995
Wage participation (Yes = 1) 0.115 0.101 0.103 0.064 13.31***  (0.108 0.092 0.131 0.103 11.43**
Shocks
Drought shock (Yes =1) 0.151 0.166 0.203 0.179 9.106** 0.111 0.201 0.191 0.148 21.45%**
Production shock (Yes =1) 0.037 0.122 0.133 0.142 51.71***  (0.181 0.235 0.245 0.188 11.63***
Price shock (Yes =1) 0.047 0.125 0.122 0.131 32.25***  0.194 0.237 0.245 0.258 2.516
Other covariate shocks (#) 0.458 0.612 0.650 0.646 2.180 0.576 0.583 0.721 0.621 20.68***
Other idiosyncratic shocks (#) 0.322 0.315 0.377 0.495 13.46***  0.327 0.357 0.338 0.364 2.501
Others
Credit (Yes=1) 0.234 0.208 0.298 0.174 8.446***  0.212 0.291 0.234 0.320 12.23%**
Distance to the market (Km) 66.85 78.40 74.37 90.04 9.738** 66.61 75.46 76.60 74.49 18.00***
Distance to the town (Km) 40.77 40.27 39.91 46.51 31.84***  40.89 39.55 42.74 38.42 33.70%**
Irrigation (Yes = 1) 0.151 0.106 0.098 0.036 314.9***  0.157 0.160 0.135 0.120 106.48***

Note: NP = non poor, UM = upward mobile, DM = downward mobile, and P = poor
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3.4.4. Econometric results

3.4.4.1. Resilience capacity and structural and stochastic poverty in presence of shocks
and interaction effects

Table 3.5 presents the regression result for the effect of shocks on structural and stochastic
poverty and the mediating role of resilience between shocks and stochastic structural poverty.
The statistical test supports the fixed-effects multinomial logit model that loosens up
assumptions of 11A. Rain-fed farming is often associated with a high risk of vulnerability to
shocks (Hussain et al., 2020). Unequivocally, the country is a hotbed of prolific shocks. The
finding also validated that structural and stochastic poverty is adversely affected by crippling
rainfall variability, price, and production shocks. The plausible explanation for this is that
shocks ultimately cause losses in incomes, crops, and livestock, a decline in consumption,
social instability, and eventually obliterate households' asset gains (Dimitrova, 2021;
Gebrechorkos et al., 2020).

The findings also revealed a sturdy positive impact of resilience capacity on eliminating
structural and stochastic poverty. Enhancing resilience grows into a sustainable solution to
eradicating structural and stochastically poverty. Resilience marks the ability of households to
withstand and recover from shocks and maintain their welfare even in the face of shocks.
Resilience matters for poverty reduction by verifying prior evidence (Haile et al., 2021).
Equally important, NDVI dwindle poverty estimates for developing countries heavily
dependent on agriculture. The result also confirmed the importance of better NDV1 in reducing

structural and stochastic poverty.

The interaction term between resilience capacity and shocks is negative and significant in
poverty regardless of the measures. It indicates that the effect of resilience capacity on reducing
structural and stochastic poverty might be higher as shocks escalated. Likewise, the coefficients
on the interaction term between resilience and price, production, and idiosyncratic shocks are
negative and statistically significant evidenced in support of the protective role of resilience
capacity to shocks. Finally, the interaction term between resilience capacity and rainfall
variability is negative and significant on stochastic non-poor. It implies that resilience protects

the stochastic non-poor from asset depletion in the presence of numerous shocks.

Several other factors also affect structural and stochastic poverty. Of the demographic

characteristics, some have a significant effect on structural and stochastic poverty relying on
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experience and the relative strength of size economies against the diminishing return. The
negative impact of household size elucidates more economically non-active members
invariable with Dutta and Kumar (2015) and Tsehay and Bauer (2012). The household
dependency burden also reveals a damaging effect on structural and stochastic poverty
harmonious to Dutta (2021). As per our expectation, younger households (represented by age
of the household head) are associated with lower structural and stochastic poverty while
structural and stochastic poverty would gradually decrease as household heads get older
(embodied in the square of the household head). Moreover, households headed by females
appear to be associated with a higher level of structural poverty. In contrast, female headship
is positively and significantly associated with the stochastic non-poor. Female-headed
households and poverty linkages rely on the choice of measures. Specifically, poverty measures
based on the assets indices show that female-headed are better-off. Stochastic non-poor are
asset poor reflective of females' low level of empowerment and entitlement to valuable

resources in rural Ethiopia.

The role of smallholder farming in supporting the welfare of rural households is nontrivial.
Access to irrigation offers the key to improving rural livelihoods. The finding agrees with this
proposition in that increasing access to irrigation curbs structural and stochastic poverty.
Irrigators can maximize yields and household crop revenue validating Naylor and Burney
(2012). It has also clearly witnessed a significant diversification of sources of income
(Gebregziabher et al., 2009). On the other hand, literacy is associated with lower stochastic
poverty as it opens up opportunities to create potential pathways for diversifying other non-

farm economic activities consistent with (Dutta and Kumar, 2015).

The parameter estimates of the number of farm plots appear to be detrimental to the welfare of
rural households. The number of farm plots which is customarily a proxy for land
fragmentation (Postek et al., 2019) might go either way in affecting poverty as explained by
the demand side (desired level of fragmentation by the farmer itself) and supply-driven (which
is unnecessarily imposed by external factors). Commercialization is a widely acknowledged
strategy most pursued to escape structural and stochastic poverty. Nevertheless, distance to the
market has a substantial negative role in stochastic poverty. Though restricted to areas with
good market access, proximate to towns, and low-wage survival jobs, better involvement in
commercialization activities are crucial aspects of ownership asset protection and poverty
reduction (Cazzuffi et al., 2020).
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Table 3.5: Fixed-effect multinomial logit model estimates

Stochastically

Stochastically

Structurally

poor non-poor poor

Coef. SE Coef. SE Coef. SE
Structurally non-poor base outcome
Age of the head -0.0922***  0.022 -0.077*** 0.018  -0.091*** 0.023
Age squared of the head 0.0009***  0.0002 0.0009*** 0.0002 0.0009*** 0.0002
Female household head -0.1886 0.132 0.5327*** 0.109  0.3434** (0.152
Household size 0.4611*** 0.051  0.0334 0.042  0.579***  0.056
Dependency ratio 0.1854** 0.074  0.0477 0.065  0.1397* 0.081
Education -0.3882* 0.209  0.2787 0.170  -0.074 0.228
Commercialization index -0.0505***  0.004 -0.009***  0.003 -0.035***  0.004
Irrigation -0.4665*** 0.121 -0.190**  0.095  -0.402*** 0.137
Numbers of farm plots -0.0617*** 0.009  -0.019*** 0.007  -0.037*** 0.009
Distance to the market -0.0481 0.034 -0.075**  0.034 -0.0444 0.034
Drought 1.1288 0.898  0.5107 0.595  1.144 1.005
Price shock -0.9442 1.267 -1.472* 0.868 2.564* 1.527
Production shock 0.0099 1.199 1.1878 0.905 3.707** 1.452
Rainfall variability 0.4249 0.539  0.7385* 0.402  0.986 0.612
Idiosyncratic shocks 1.3650 0.835 0.247 0.573  0.4087 0.924
NDVI -0.0067* 0.004  -0.006* 0.003  -0.008**  0.004
Resilience capacity -25.66***  3.424 -0.569 2.177 -34.57***  3.855
Resilience * Price shock 3.1174 4.863 5.883* 3.212 -11.735*  6.067
Resilience * Drought -4.3182 3.456 -1.3640 2.213 -4.3273 3.948
Resilience * Production shock 0.1713 4.636 -4.4864 3.410 -15.156*** 5774
Resilience * Rainfall variability -1.8803 2.061 -2.6293* 1510 -3.501 2.405
Resilience * Idiosyncratic shocks  -5.6464* 3.198 -1.1651 2.122 -1.654 3.600
Observations 6512 6512 6512

Note: *** p <0.01, ** p <0.05, and * p <0.10

3.4.4.2. The effect of shocks on structural and stochastic poverty entry and exit

Sustained poverty reduction demands protecting downward tug and enhancing upward
mobility. Both flow configurations are asymmetric in terms of reasons (Krishna, 2007). Table
3.6 depicts that escapes and descents are not responsive to the same reasons. Households fall
into structural and stochastic poverty due to multiple sets of reasons. Corroborating the
previous studies in other developing countries (Maganga et al., 2021; Ngoma et al., 2019; Letta
et al., 2018; Wossen and Berger, 2015), the results show that climate-induced shocks such as
rainfall variability and drought exacerbate structural and stochastic poverty entry. Poor
households tend to live in flood-prone areas, and we also found that floods can heighten entry
into structural and stochastic poverty consistent with Kawasaki et al. (2020). It is noticeable

that this result may have emanated from the adverse effects of shocks on household welfare
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through a decline in crop production, reduced education, labor market participation, and
income. In its worst case, prolonged shocks appear to have lasting impacts on human capital,
mental health, and cognitive potential (Alem and Tato, 2022; Dercon and Porter, 2014).
Moreover, conflict is highly prevalent as a factor contributing to stochastic entry because they
destabilize regions (Hirvonen et al., 2020).

Female headship is significant for both poverty outcomes, indicating that these groups
experience a high probability of stochastic and structural poverty entry consistent with
Bayudan-Dacuycuy and Lim (2013). Female-headed households in Ethiopia are meager in

asset ownership, consumption, and the ability to cope with shocks.

In contrast, several factors protect entry into structural and stochastic poverty. Accordingly,
resilience capacity significantly insulates structural and stochastic poverty descents. The higher
the extent of resilience capacity, the more significant safety net, and cargo net effects. The
lagged resilience capacity is also significant and implies last year's resilience being a sentinel
of current downward mobility. Likewise, a household with literate heads is more likely and
significantly hinders structural and stochastic poverty descents. Besides, households move into
structural and stochastic poverty on account of access to irrigation because irrigation is vital
for protecting large numbers of plunges by rising crop revenue and enhancing the rate of

technology adoption (Zewdie et al., 2019).

Smallholder farming is the dominant source of income in rural Ethiopia. The situation is
unlikely to continue as land pressure increases with population growth and smallholder farmers
are impugned by shocks. We also found that an increase in the share of non-farm income has
equal importance in protecting entry into structural poverty. The parameter estimate of NDVI
revealed that vegetation covers strongly affect reducing structural and stochastic poverty entry.
According to Zhang and Zhang (2019), high natural vegetation exhibited less sensitivity to

drought and low poverty.

No single factor is associated with structural and stochastic poverty exit. Poor households
escape poverty as a result of multiple sets of reasons. Resilience and its lagged values are
essential pathways out of poverty. It is due to a mix of resource endowments, asset
accumulation, and improving returns. Furthermore, literacy, irrigation, and the share of non-
farm income play a decisive role in structural and stochastic poverty escapes. Well established

in the literature, education augments sturdy exit effects in developing countries (Ngoma et al.,
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2019; Dutta and Kumar, 2015). It facilitates the change from lower productivity and wage
farming activities to higher productivity and wage non-farm activities. Better participation in
the non-farm economy, in turn, enhances the structural poverty escapes substantiating Dutta
(2021). Irrigation is also highly prevalent in contributing to structural poverty exits as it
mitigates drought and effects on crop yields, income, and nutrition. The impact is far
preeminent when households are literate and engaged in the market. The complementary role
of irrigation, education, and proximity to the market holds in Ethiopia (Hanjra et al., 2009).

This study concedes how shocks inclusive of rainfall variability, drought, and flooding shocks
markedly hinder poverty escapes as they erode smallholders' livelihood potential through the
deterioration of productive assets (Hansen et al., 2019). Conflict also aggravates poverty by
damaging infrastructure, destruction of assets, and breaking up the social fabric. The
detrimental effects of early-life conflict on the physical and cognitive potential have also been
reported (Martin-Shields and Stojetz, 2018). The results also show that price shock and other
idiosyncratic shocks have a significant negative impact on stochastic exit. The finding
complements the role of idiosyncratic shocks on a decline in per capita consumption and asset
depletion (Alem and Séderbom, 2012; Davies, 2010). The input price hikes and food price
inflation often threaten the ability to escape poverty (Hill and Porter, 2017).

Household size has an ambiguous role in poverty exit. The finding reveals that higher
dependency burdens obstruct upward structural poverty mobility. In line with Dutta (2021),
household size positively impacts stochastic poverty ascents rationalized by the existence of
more economically active members. Besides, households headed by females are highly
prevalent as a factor holding back stochastic poverty ascents. The coefficient of the age of the
household head has hardly always amounted to escapes or descents of structural and stochastic

poverty, with the incorporation of age as a human capital making no difference.
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Table 3.6: Cox proportional hazard model estimates

Structural entry

Structural exit

Stochastic entry

Stochastic exit

Coef. Std. Err.  Coef. Std. Err. Coef. Std. Err.  Coef. Std. Err.

Resilience capacity -4.789***  (0.625 2A477***  0.446  -3.294*** (0.577 2.081*** 0.487
Lag resilience capacity -2.479*%**  (0.587 1.622*** 0.396 -1.860*** (0.551 1.523*** (0.414
Rainfall variability 0.006***  0.002 -0.005* 0.003  0.007*** 0.002 -0.008*** 0.003
Drought 0.0001**  0.0001 0.0001 0.0001 0.0001** 0.0001 0.0001 0.0001
Flooding 0.064***  0.019 -0.011 0.018 0.036* 0.018 -0.090** 0.044
Conflict 0.001 0.001 -0.085**  0.035 0.115*** 0.036 0.013 0.029
Price shock -0.075 0.063 0.017 0.028 -0.011 0.042 -0.184*** 0.012
Idiosyncratic shocks 0.028 0.029 -0.069**  0.034 0.030 0.028 -0.340*** 0.038
NDVI -0.672***  0.055 -0.048 0.042  -0.565*** 0.051 0.010 0.018
Age of household head 0.0001 0.001 0.0001 0.001  0.0001 0.001 0.001 0.001
Household size 0.015 0.013 -0.180*** 0.011  0.0001 0.012 0.009***  0.001
Female household head 0.003** 0.001 -0.001 0.001  0.004*** 0.001 -0.133*** (0.036
Education -0.095**  0.044  0.009*** 0.001 0.0001 0.001 0.045 0.058
Share of non-farm income -0.138***  0.037 0.119** 0.053 0.020 0.057 -0.001 0.001
Irrigation -0.123***  0.039 0.093** 0.041 -0.076** 0.035 0.032 0.043
Observations 7,082 7,082 7,082 7,082

Note: *** p <0.01, ** p <0.05, and * p <0.10
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3.5. Concluding remarks

The general story that emerged from the analyses is one of the slight and uneven progresses of
poverty reduction, witnessing exquisite structural gains and stochastic loss between the first
two rounds and vice versa in the latter half. The reason why structural and stochastic poverty
is not declining faster lies in the fact of pronounced reconfiguration of the poor by simultaneous
ebbs and grows. Specifically, stochastically poor exhibit more likely sustained escapes while a
colossal portion experiences transitory structural poverty escapes. Besides, the probability of
descent and impoverishment outweighs these parallel and opposite flows.

The finding unambiguously underscores the detrimental effect of drought, price volatility,
production loss, and other idiosyncratic and covariate shocks exacerbate structural and
stochastic poverty. In contrast, the result concedes the deterring role of enhancing resilience
capacity against structural and stochastic poverty conundrum. Resilience marks the ability of
households to withstand and recover from shocks, and curb structural and stochastic poverty
even in the face of shocks. Nevertheless, resilience is not the sole steadfast remedy. The results
show that commercialization, irrigation, literacy, and human capital formation play important

roles in reducing structural and stochastic poverty.

The poor are swiftly changing with the constituent groups traveling in opposite directions. The
finding also answers questions of who is most at risk of falling and who has the best prospects
of escaping from structural and stochastic poverty. Multiple linked factors propel asymmetric
flows. Accordingly, resilience capacity, access to irrigation, literacy, normalized difference
vegetation index, and non-farm activities constitute the most important reasons for influencing
upward mobility and protecting decline into poverty. The last year’s resilience capacity is also
a good predictor of current structural and stochastic poverty. Furthermore, rainfall variability,
drought, conflict, input and output price volatility, and several other covariates and
idiosyncratic shocks came up as household stressors and acted to aggravate the falling tides of

rural poor.

Several interventions that aim to mitigate shocks and enhance resilience are needed to fight
against structural and stochastic poverty. There remains the potential for smallholder farming
to be an integral part of poverty reduction. This potential is tapped through improving
commercialization and public acquisition in irrigation, roads and marketing, and human capital

formation. The role of irrigation is reinforced through complementary investments in the non-
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farm economy. Nevertheless, the sector is fraught and is less sufficiently remunerative to lift
households out of poverty. Therefore, rural revitalization emerges as the crucial option needed
to pursue to reduce structural and stochastic poverty. Critical for policy uptake, promoting
synergistic rural-urban linkages ensures a balanced mix of infrastructure development that
would bolster the non-farm sector, commercialization, human capital, and livelihood
diversification. Households choosing rural non-farm activities and out-migration as the
fundamental livelihood strategy are more likely to escape from structural and stochastic

poverty.

The empirical result also provides much-needed evidence substantiating state-of-the-art
policies to encourage poverty reduction. Enhancing resilience reduces the adverse effects of
shocks on structural and stochastic poverty. Recent thinking in the policy arena needs to shift
away from preparing for and responding to shocks to ensure immediate needs to enhance
resilience capacity to meet long-term objectives. Building resilience is required to be part of

any pro-poor intervention.

A different set of reasons trigger poverty ascent and exacerbate descents. Policymaking to deal
with structural and stochastic poverty has to build up a more comprehensive response.
Interventions must also stay fresh with these changes for relevance and effectiveness. Unless
we curtail the creation of new poverty, efforts to ascertain poverty escapes will ultimately be
futile. It is preeminent to address both groups of reasons as they function within the country.
Thus, targeting with a polycentric approach makes more headway than aggregate responses.
Rain-fed farming’s being less remunerative, vulnerability to shocks, illiteracy, and stagnant
non-farm economic activities form a chain that leads to a cycle of subsistence and enduring
structural and stochastic poverty in rural Ethiopia. Breaking the chain at any point of these links
can help rescue many from falling into structural and stochastic poverty. Expansion of
irrigation infrastructures, enhancing the rural non-farm economy, expanding employment
opportunities, and investing in human capital lays a solid foundation for poverty to be removed

without reversals.
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Chapter 4: Food and Nutrition Security Impacts of Resilience Capacity:
Evidence from Rural Ethiopia

Abstract

Resilience analysis framed on a twin-track approach of harmonizing humanitarian and
development interventions is a nascent paradigm to food and nutrition security. This study
contributes to the limited empirical literature that assesses the effect of resilience on food and
nutrition insecurity modeled as separate variables for policy uptake in Ethiopia. The panel
data comes from the Ethiopian Socioeconomic Survey. We estimated the resilience capacity
index by combining factor analysis and structural equation modeling. The study employed
kilocalories, food poverty, dietary diversity, food consumption, and multidimensional food
security perspectives. Assets ownership, access to social services, and adaptive capacity are
the core elements of resilience. We evidenced that resilience capacity enhanced food and
nutrition security outcomes. Alternative food and nutrition insecurity measures complement
but could not serve as a proxy to each other. The regression results revealed that resilience
reduces household food and nutrition insecurity. Nevertheless, the food insecure possesses
fewer resources, attributes, and farm assets face extreme poverty and thus benefit less from
resilience. Complimentary food and nutrition insecurity measures give a more nuanced
description and improve the targeting efficiency of interventions. Farming is no longer the
merely or even the principal source of subsistence for many rural households. Issues that
require more attention in policies to reinforce resilience capacities in ensuring food and
nutrition security include fostering the rural non-farm economy, human capital formation,
access to productive assets, and commercialization. Besides, the role of broader agri-food
systems change is of utmost importance. Policy measures that enhance growth from below
would also go a long way in building resilience for food and nutrition security and break the
deeply entrenched cycle of subsistence and vulnerability of smallholder farming.

Keywords: resilience, structural equation modeling, food insecurity, rural Ethiopia
4.1. Introduction

Notwithstanding a continuing economic growth, Ethiopia's food and nutrition insecurity is an
ever-growing challenge. The country began with food deficiency in the early 1970s. Exclusive
of the regular safety nets beneficiaries, an average of 10% of the people annually need
emergency food assistance (Domenech et al., 2019). Recently, 3.3 million extra people were
in an urgent situation or worse (FAO, 2021). On the other hand, more than 30% of the
households consume below the minimum daily nutritional requirements. One out of four is also
food poor, signifying that they failed to cover the cost of the recommended daily calorie
requirements (WFP and CSA, 2019). The prevalence of child malnutrition is also persistently
high. Nearly 6 million children under five years of age are stunted (EPHI and ICF, 2021).

Malnutrition impaired cognitive potential and drives enormously to perpetuate the vicious
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cycle of poverty and underdevelopment (Martorell and Zongrone, 2012). The problem is more
salient in rural areas (Seff et al., 2018; Souza and Jolliffe, 2016).

Conceptions and complex causes, on the one hand, the dynamics and the irrelevance of national
strategies, on the other hand, make food and nutrition security arduous goals in Ethiopia. The
concept of food insecurity has witnessed a clear evolution. The earlier supply-side view is
synonymous with food availability decline (Shaw, 2007). It reflects insufficient dietary energy
intake. However, the approach is criticized for its inability to explain entitlement failure (Sen,
1981). The entitlement approach adds physical and economic dimensions to food insecurity.
The demand side scrutiny is closely related to food poverty. Entitlement to food, hitherto, fails
to guarantee a nutritionally sound diet. Thus, food utilization emphasized micronutrient
deficiencies, food safety, and socio-cultural acceptability added as a new dimension. Food
security also requires stability in that neither shock nor cyclical events disrupt availability,
access, and utilization. A nuanced meaning is given at the 1996 World Food Summit " a
situation that exists when all people, at all times, have physical, social and economic access to
sufficient, safe and nutritious food that meets their dietary needs and food preferences for an
active and healthy life." Researchers' inclination toward different measures constrained the

efficiency of the design and delivery of food security policies.

Food insecurity emanated from complex webs of availability, access, and utilization failures.
However, dependence on natural resources often puts farmers at the mercy of shock in Ethiopia.
Rural households suffered from many shocks, such as climate-induced (Hirvonen et al., 2020)
and price-related (Hill and Porter, 2017). These shocks often jeopardize the livelihoods of many
people. In its worst case, prolonged and severe drought subdue the cognitive potential (Baloch
and Behrman, 2016) and environmental degradation (Gebremeskel et al., 2019). Other
prevailing shocks, such as health-related (Gebremariam and Tesfaye, 2018) and conflicts
(Weldeegzie, 2017), lead to increased risks of social instability. The recurrence and
concurrence of these shocks enormously whipped out livelihood resources and ability to

recover and exacerbate food and nutrition insecurity (Campos et al., 2014).

Food insecurity is inherently dynamic. Households experience an asymmetric flow of ascents
and descents that constantly refresh the stock of food insecurity. Impoverishment and re-entry
profoundly damage rural livelihoods in Ethiopia (Souza and Jolliffe, 2016). The long-term
welfare levels attainable by food and nutrition insecure households depend not only on the

severity but also the frequency of impoverishment. When people experience descent
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repeatedly, they may find themselves in the vicious cycle of a food and nutrition insecurity trap
and persistently reduced resilience capacity that underpins a downward spiral perpetuating food

and nutrition insecurity.

Yet, the PSNP remain the core intervention to address food insecurity in Ethiopia. The empirics
evidenced the short-term curative effects of the safety net from food and nutrition insecurity
(WFP and CSA, 2019) and the need to complement it with interventions targeted at a rapid
accumulation of physical and human capital (Hoddinott, and Taffesse, 2019). The redemptive
nature of PSNP and the malign impact of shocks necessitate a more systematic and integrative
approach. Thus, resilience analysis emerges as the value-added merit that integrates the safety
net and cargo net policies (Hoddinott, 2014). Our view of resilience is guided by the
interpretation, which stated resilience as "a capacity that ensures adverse stressors and shocks
do not have long-lasting adverse development consequences” (Constas et al., 2014). It is
grounded in the basic premise of cost-effectiveness to save lives and livelihood restorations
(Venton, 2018). Resilience, therefore, is a set of capacities that enable households to effectively

function in the face of shocks and stressors and meet food and nutrition security.

The savior role of resilience for food and nutrition insecurity is evidenced in many developing
countries. They measure resilience as an indicator of food security than capacity (Melketo et
al., 2021; Nahid et al., 2021; Tefera et al., 2017; Boukary et al., 2016). This set of studies did
not disentangle resilience from food insecurity. Higher resilience is assumed to pinpoint better
food security and suggest a direct food security intervention to enhance resilience. In contrast,
others compute resilience vis-a-vis observed change in food security over time or change and
return time before and aftershocks (Béné et al., 2016; Chamdimba et al., 2021; Upton et al.,
2016). This approach suffers from a limitation of quantifying resilience. The policy suggestions
also focused on targeted interventions on vulnerability to food insecurity. Lastly, a few studies
used resilience as an outcome variable to predict food insecurity (Atara et al., 2020; D’Errico

et al., 2018) and provide better quantitative analysis on their linkages.

Though the previous studies encourage operationalizing the concept of resilience as a policy
aimed at food security, the discourse on food security and nutrition is still relatively vague and
changing. A few drawbacks are also worth mentioning. Studies that treat resilience capacity,
modeled separately from food and nutrition insecurity, are less documented. Besides, using a
comprehensive food and nutrition security measure that incorporates all attributes captured in

the standard definition or applying multiple approaches picking up different aspects of food
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security remained a challenge. Therefore, this study examines the role of resilience capacity in
food and nutrition insecurity employing complementary measures to extend the frontiers of
knowledge of resilience for food insecurity. Multiple approaches are employed because of the
absence one-best-fits-all approach. It also adopts a multidimensional approach capturing all
aspects of food insecurity that contributes more effectively to design programs that better target
those in need. This study also tests the hypothesis that resilience serves as a worth of protecting
food security loss and fostering recovery. Where much of the households experience ascents

and descents, understanding the role of resilience on food insecurity dynamics is vital.

The rest of this paper proceeds as follows. Section 4.2 presents the data description and
methodological steps in measuring food and nutrition insecurity, resilience capacity, and
empirical strategies. Section 4.3 profiles resilience capacity, shock exposure, food and nutrition
insecurity, and the econometric results. Section 4.4 concludes and reflects on policy

implications.

4.2. Materials and methods
4.2.1. Data description

We analyze data from three waves of the ESS collected by the CSA in collaboration with the
LSMS-ISA. The multi-topic data is collected at the individual, household, and community
levels. It encompasses demographics, education, health, labor, income and assistances, food
consumption and expenditure, nonfood expenditure, food security, self-reported shocks,

coping mechanisms, housing, assets, credit, and geospatial data.

The ESS employed a two-stage stratified sampling method (CSA and World Bank, 2017). The
sample households are selected from the four most populous regions (Amhara, Tigray, SNNP,
and Oromia) and Others merged as a single region of Ethiopia based on population proportional
to size. While the typical usage of ESS data in the first wave has focused on rural and small-
town areas, the sample expanded to urban areas in the subsequent waves. The data is collected
from 3969, 3776, and 3699 households in consecutive waves. Considering the missing
households, attrition, unmatched in all rounds, missing information on the variables of interest,
and item non-response, the analysis is restricted to a final balanced sample of 2365 rural

households in Ethiopia.

Some variables employed for constructing indices and used for empirical analyses need further

descriptions. We estimated the self-sufficiency ratio using how much the household food
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supply gained from products used for their consumption relative to total production. The gross
value of all crop sales per household per year divided by the gross value of all crop production
also gives the crop commercialization index. We also take the shock data from self-reports.
Households were asked whether they have been affected by any of the seventeen shocks that
led to an adverse loss of assets, caused their household income to fall substantially, or resulted
in a significant reduction in consumption over the 12 months of the survey period. Shocks
affecting all households in the village are covariates, while limited to the household levels are

idiosyncratic (Constas et al., 2014).

4.2.2. Food and nutrition insecurity measures

4.2.2.1. Food energy intake (FEI) and per capita food expenditure (PFE)

FEI and PFE are measured using the CBN)approach following (Migotto et al., 2008). CBN
entails defining the minimum nutritional requirements of an adult and determining a food
basket that can provide this minimum requirement. The food consumption data were converted
into kilocalories using the energy conversion factors of the Ethiopian Health and Nutrition
Research Institute. FEI, therefore, is computed by dividing the weekly household kilocalorie
consumption with an adult equivalent scale. An explicit bundle of the food items and weights
required to provide the specified kilocalories threshold at the lowest cost under the prevailing
prices alike gives PFE. It typically represents an expected cost of the predetermined daily per
capita nutrition requirements consistent with popular diets in the specific context at a given
income. The food insecurity disaggregation needed the Foster, Greer, and Thorbecke indices
(Foster et al., 2010).

4.2.2.2. Dietary diversity score (DDS) and food consumption score (FCS)

DDS refers to the ability to get adequate food to meet the nutritional requirements for a
productive life. Validated for use by FAO (Kennedy and Ballard, 2010), DDS measures the
extent to which the food consumption pattern brings disparities in nutrient intakes over time. It
reflects both the quantity and quality of food access (Islam et al., 2018). The scores are
generated using a simple count of 12 food groups (cereals, tubers, vegetables, fruits, meat, egg,
fish, pulses, milk, oil, sugar, and others) consumed over a 7-days recall period. The score ranges
from 0 to 12, inversely signifying the nutrient intakes and diversification of diets (Mekonnen
et al., 2020). The DDS take the forms of ordered terciles: low (0—4), medium (5 < DDS < 8),
and high (DDS > 8), following Ukegbu and Ogu (2017).
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We computed FCS as described in the World Food Program (WFP) vulnerability analysis and
mapping (WFP VAM, 2008). FCS integrates dietary diversity, food frequency, and nutritional
importance of 8 food groups. The FCS represents food access and dietary adequacy generated
from a weighted sum of consumed food groups and frequency of consumption over the 7 days
recall period. The scores take the form of ordered polytomous categories: poor (0-21),
borderline (21.5-35), and acceptable (>35), using WFP's predetermined thresholds points.

4.2.2.3. Multidimensional food insecurity index (MFI1)

We employed a TT machine learning technique to construct MFIl. Machine learning is a
rapidly emerging analytical approach that attempts to build statistical models from data and
make accurate predictions and decisions. TT merges hierarchical clustering with PCA as
proposed by Gorst-rasmussen (2012). The variables used for the computation are
multidimensional and redundant, while their order does not have significant meaning. TT
yields a series of components and the first component is taken as the principal component so
that serves as weights for index construction. What makes it more preferable is the optimality
property of defining as much variation in the original data using few dimensions and simplistic
interpretation. TT leads to sparse components and an associated cluster tree that provides a
concise visual representation of loading sparsity patterns and the general dependency structure
of the data. Due to the lack of a standardized threshold, we employed an arbitrary cutoff point
of the lowest 40% of households into food insecure. Table 4.8 of the appendix depicts the

variable used for index construction.

4.2.3. Resilience capacity index measures

Resilience for food security has witnessed a clear conceptual evolution. They emerged at a
consensus on conceptualization, centered on absorptive, adaptive, and transformational
capacities (FAO, 2016). Our understanding is guided by Constas et al. (2014), which stated
resilience is "a capacity that ensures adverse stressors and shocks do not have long-lasting
adverse development consequences”. It implies that resilience is an intermediate variable that
can predict food and nutrition security. Hence, if households are resilient, they can lessen food

insecurity under shocks and stressors.

Rapidly emerging empirics attempt to provide metrics for RCI. They share commonalities in
that resilience is a multidimensional latent variable. The RIMA-II method dominates the

literature (Sibrian et al., 2021; D’Errico et al., 2018). A few regression-based approaches have
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also been applied (Cissé and Barrett, 2018). This paper adopts the FAO RIMA-II (FAO, 2016)
methodology to measure households’ RCI. It is a two-stage process that simultaneously
employs FA and regression to compute RCI and shows linkages between each pillar and
resilience capacity and how each observed variable relates to its pillar. Firstly, the latent
attributes are estimated through FA from observed variables. Secondly, the causal analytical
model of Multiple Indicators Multiple Causes (MIMIC) predicts the latent RCI. RCI is
standardized with minimum-maximum transformation. The latent variable and its causes and
the indicators and latent variable are linearly related. The observables and food and nutrition
insecurity indicators are the achievement targets of RCI.

The MIMIC model, encompassing measurement and structural parts, is employed to test the
hypothesized linkages between covariates and effects of resilience. Two food and nutrition
insecurity measures (food poverty and dietary diversity scores) as an example are specified.
The model is defined as follows:

Dietary diversity score| _
Food poverty =[A1,Az] X [RCIT+ [e1, 8]

In the structural part, RCI is correlated with access to basic ABS, AST, AC, and SSN

mathematically defined as:

ABS
AST

AC
SSN

[RCI] = [B1,B,] X + [&4]

In the measurement part where the observed variables are considered as indicators of resilience

capacity, the food and nutrition insecurity measures are modeled as follows:

Dietary diversity score = Ay RCI + ¢
Food poverty = A, RCI + ¢,

The latent RCI does not have any scale of measurement. Hence, a reference unit is defined so
that the coefficient loading (A1) of dietary diversity score equals 1. This implies that a unit
change in the standard deviation of RCI brings a unit increment in the standard deviations of
dietary diversity score. This also defines the unit of measurement (A2) and variance of the

remaining food and nutrition insecurity indicators. Figure 4.1 depicts the model for an example
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with two food and nutrition insecurity measures. The pillars of resilience and the observed

variables are defined in Table 4.9 of the appendix.
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Figure 4.1: Resilience measurement strategies

4.2.4. Econometric strategies

4.2.4.1. Probit model

Households recovered from food and nutrition security loss after a shock is resilient. The
assumption is that those with higher resilience capacity had a lower probability of loss and a
higher likelihood of recovery. Two probit models are employed to examine the role of
resilience capacity on food security loss and recovery. The analysis begins with selecting those
who suffered food and nutrition security loss due to shocks. The second step entails isolating
the role of resilience and other covariates of the bouncing back process of households who
regain food and nutrition security. Building resilience capacity at time t-1 lower the likelihood
of suffering a loss between t-1 and t and enhance the probability of recovery between t and t+1
of food and nutrition security. According to D’Errico et al. (2017), the probit model is specified

as:
Prob (food and nutrition security loss,_,; = 1) = ®(RCl_1,Si-1,X¢—1)

Where & represents the cumulative density function that follows a normal distribution and the
probability of suffering losses of food consumption expenditure and kilocalorie consumption

between t-1 and t. RCI,_; is the resilience capacity of households at time t-1. S;,_; and X ,_4
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refer to the vectors of idiosyncratic and covariate shocks and household characteristics that
affect food and nutrition security losses between t-1 and t.

Likewise, the likelihood of recovery of those households who registered food and nutrition
security losses between time t-1 and t was singled out and examined by another probit model
between t and t+1. The probability of recovery depends on a resilience capacity and the entire
vector of household characteristics and shocks.

4.2.4.2. Multinomial logit model

Finding out reasons why food insecurity persists over time is central to food security dynamics.
Assessment of multidimensional food insecurity dynamics requires an evaluation of the
prevailing conditions of the population at different points in time. Therefore, we need to

distinguish between drivers and interrupters of food insecurity.

The dependent variable is categorized into three: food insecurity status remained unchanged,
those who moved from food secure to food insecure, and those who moved out of food
insecurity between 2011/12 and 2015/16. Multinomial logit is a popular and most commonly
applied model (Wulff, 2015). A multinomial logit model is estimated to assess drivers and
interrupters of food insecurity. The base category is food insecurity status that remained
unchanged and hence the estimated ascents and descents are relative to the base group. The
probability P;; that a household i is in a particular food insecurity status j is modeled as a

function of resilience capacity and other covariates as follows:

exp(x/B;)
1+ X7, exp(x{ ;)

P;j = Py =Pr(y; = jlx;) =

Where p;represents a vector of coefficients, j, is set to 0, and j can take the values of O (there
has not been any change in the level of food insecurity), 1 (a household has moved into food
insecurity), and 2 (those who moved out of food insecurity), and x is a vector of variables
defining the characteristics of the household. p;coefficients can be estimated using the

maximum likelihood approach.

The odds ratios in the multinomial logit models are independent of other alternatives. The

interpretation is done with marginal effects and is calculated as:
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Jj
op; _
62 = Ppj ﬁj—;Pkﬁk = Pj(ﬁj —ﬁ)

Where p is the probability, x is resilience capacity and other covariates, and 3 is a vector of
coefficients. The marginal effect explains the effect that a unit changes in x; has on the
probability of food insecurity dynamics j of the household i, holding all other variables

constant.

4.2.4.3. Generalized ordered logit model

The dependent variables (DDS and FCS) are treated as ordered categories: low/poor,
medium/borderline, and high/acceptable, so, ordered discrete choice models are appropriate.
What matters most in an ordered choice model is unobserved heterogeneity. The standard
ordered probit model cannot account for unobserved heterogeneity, implying that the effects of
associated coefficients are consistent across all categories. Similarly, the parallel assumption
is a key constraint. Failing to consider this issue may cause biases in parameter estimations
(Williams, 2016). Though multinomial logit is suggested, it requires the property of
independence of irrelevant alternatives. A more efficient way to overcome limitations is to
employ the generalized ordered logit model with the auto fit procedure. The linkage between
RCI and DDS and FCS is expected to be positive. A higher RCI in time t-1 should be associated
with higher DDS and FCS at time t. The generalized ordered logit model conforming to the

specification is as follows:

] exp(aj+ Xif;)
P(Y;>j)=g (XB) = ———

= - j=1,2, ... ,M-1
1+ {exp(aj+ Xiﬁj)} J

Where j is DDS and FCS categories and a; represents the cut-off point for the j™ cumulative
logit. X; is a vector of observed explanatory variables, B is a vector of parameters to be
estimated, and M is the number of categories of the ordinal dependent variables. Since the
dependent variable Y is ordinal, taking on the values 1, 2, ....., M, the generalized ordered logit
model estimates a set of coefficients for each of the M - 1 points at which Yis dichotomized.

The probabilities that Ywill take on each of the values 2, ....., M is equal to:

Prob (Y; = 1) =1-9 (X:5,)
Prob (Y; =j) =9 (XiBj-1) -9 (Xif) j=2..M-1
Prob (Y; = m) =g (X;By—1)
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The major problem with the ordered model is that its assumptions are violated. One or more f3
coefficients can be the same for all values of j, while others can differ. It is overly restrictive.
The motivation for employing generalized ordered logit with an auto fit procedure is loosening
of the proportional odds assumption. It fits the unconstrained model and then tests the Wald
statistics on each explanatory variable. If the test is statistically insignificant for one or more
variables, the variable with the least significant value is constrained to have equal effects across
equations. A statistically insignificant value of a global Wald test shows that the final model

does not violate the parallel-lines assumption (Williams, 2016).

4.3. Result and discussion
4.3.1. Resilience distribution

This section presents the spatiotemporal distribution of resilience capacities. Table 4.10 in the
appendix reported the factor analysis results of the FAO-RIMA. Their eigenvalues show at
least two components to be kept and explain over 60% of the variation. The spider diagram
indicated that Oromia and SNNP regions score better (Figure 4.2). It is attributed to better
durable assets, livelihood diversification, savings, and access to markets. Moreover,
households in the most populated regions engaged in more income generation and have better
literacy. They also have a better resource base and productive assets. In the context of shocks
exposure, asset creation is a decisive contributor to RCI since it increases income and buffers
themselves against shocks (Smith and Frankenberger, 2018). Better-off households have more

durable assets and are likely to be more resilient.

Spatiotemporal patterns of RCI

Tigra
0.44 oray

Others Amhara  —e—2011/12

--2013/14
2015/16

Figure 4.2: Spatiotemporal patterns of RCI
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By contrast, Others score the lowest resilience capacity. The least resilience score is associated
with low adaptive capacity, asset ownership, and access to social services. Households in this
region show the worst access to social services and live in less proximity to all the most
important services (Figure 4.3). They also have less diversified income sources and limited
commercial orientation (Benti et al., 2022). Besides, the social safety nets in territorial regions
areoverwhelmed with numerous challenges in terms of targeting efficiency and impact (Lind
et al., 2018). This result is consistent with a high level of vulnerability to multidimensional
poverty (10.45%) (OPHI, 2017).
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Figure 4.3: Regional distribution of resilience pillars

4.3.2. Shock exposure

Rural livelihood is often shaky due to recurrent shocks (Venton, 2018). Figure 4.4 portrayed
the self-reported shocks exposure in the order of their severity. Price and climate-related
shocks, and illness ranked as the most severe shocks. The price rise of food items, drought,
illness, flooding, and input price hikes are reported by 18.43%, 18.27%, 15%, 12.19%, and
11.84% of the households. However, more than 60% of the sample households encountered at

least one type of shock in the survey period.
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Figure 4.4: Self-reported shocks

Generally, rural households struck by shocks cost reduced income and consumption,
destruction of assets, and jeopardizing their lives and livelihoods (Figure 4.5). Depicting the
distribution of exposure of households to shocks is vital for understanding resilience capacities.
The impacts exhibit heterogeneity across regions in Ethiopia (Mekuyie et al., 2018).
Accordingly, the effect is more pronounced among Others, SNNP, and Oromia regions. The
risk exposures to pastoral areas are disproportionally higher. Concurrence and recurrence of

shocks markedly erode livelihood potential through deterioration of productive assets in the

long run. Amhara and Tigray regions seem less vulnerable to all shocks.
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Figure 4.5: Regional distribution of shocks

92

n



4.3.3. Food and nutrition insecurity profile
4.3.3.1. Food energy intake and food poverty

This study employed a monthly food poverty line of 165.41 ETB and a nutritional requirement
of 2200 kilocalories per adult equivalent. More than half of the population cannot get the
minimum kilocalorie required, and a quarter of the households could not cover the costs of
food bundles in all survey rounds. The food insecurity incidence slightly declined only in food
poverty measure, whereas kilocalorie food insecurity worsens by 0.77%. The mean per capita
daily energy intake declined by 120 kilocalories between 2011/12 and 2015/16. However, a
3.1% growth in the power of purchasing the food basket is achieved. On the other hand, 25.55%
and 28.17% of households experienced loss in food expenditure and kilocalories between
2011/12 and 2013/14, and nearly half of them were able to recover between 2013/14 and
2015/16 (see Table 4.1).

Looking at the intensity of food energy intake revealed an increase of 0.68%, implying that the
mean per capita shortfall of food energy intake relative to the daily nutritional threshold is
deteriorated by 14.96 kilocalories. The average intensity of food poverty also declined by
0.32%, indicating that the food poor's mean per capita food expenditure shortfall relative to the
food poverty line is reduced by 2.21 ETB. Taking 4.1 mean household sizes in adult equivalent,
every rural household experiences 46.5 ETB, 47 ETB, and 44.28 ETB mean monthly aggregate
income shortfall over the survey periods. Similarly, a 0.63% decline of the squared food
insecurity gap of food energy intake showed that 14 ultra-food insecure experienced ascents.
The weighted sum of food poverty gaps as a proportion of the food poverty line also confirmed
that 18, 18, and 15 rural households were ultra-food poor in each survey round. A decline in

the squared food poverty gap by 0.07% indicated an escape in 3 ultra-food poor.

Table 4.1: Measures of FGT indices

Food energy intake Food poverty
Food insecurity at  2011/12 2013/14  2015/16 | 2011/12 2013/14  2015/16
a=0 0.546 0.524 0.554 0.237 0.215 0.206
a=1 0.209 0.197 0.202 0.069 0.070 0.065
a=2 0.108 0.102 0.102 0.030 0.032 0.029

4.3.3.2. Multidimensional food insecurity

MFII sharply declined from 42.4% to 39.04%. Yet, a substantial number of households

remained food insecure. Indeed, there is marked spatial heterogeneity. Oromia and SNNP
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regions possessed the bulk of food insecurity, while Tigray and Others experienced less. In
Tigray, SNNP, Oromia, and Amhara, which are home to the immensity of food insecurity,
incidences fell with 6.6%, 3.6%, 6%, and 2.5%. Others confirmed a low prevalence of food
insecurity in 20111/12 and 2013/14, and the situation reduced considerably by 1.8% in
2015/16. What is distinctive is the lower incidence in Others across the survey rounds. It
indicated that (agro) pastoral areas have good collective risk-sharing strategies to buffer against
shocks (Table 4.2).

Table 4.2: Spatiotemporal patterns

Tigray Amhara Oromia  SNNP Others  Total
2011/12 0.380  0.437 0.527 0.546 0.127 0.424
2013/14 0.352  0.410 0.495 0. 486 0.094  0.385
2015/16 0.314 0412 0.491 0.510 0.109  0.390

Many households experienced asymmetric flow of ascents and descents. The co-movement
divided the households into food secure, potentially food secure, potentially food insecure, and
chronically food insecure. A total of 44.04% of the households are potentially food insecure.
In contrast, 32.69% constitute potentially food secure. However, 55.96%and 67.31% of them
remain sustainably food secure and chronically food insecure. This higher inertia showed that

households could not escape once they descents it (Table 4.3).

Table 4.3: Transition matrices

2015/16 Food insecure Food secure

Food insecure 67.31 32.69
2011/12  Food secure 44.04 55.96

Total 55.78 44.22

5.3.3.3. Convergence or divergence of food and nutrition insecurity

The Venn diagrams show that 13% of food insecurity is identified by kilocalorie and
multidimensional measures. As much as 10% of the food insecurity is detected with food
poverty and kilocalorie. And only 1% is profiled food poor and multidimensionally food
insecure. However, only 7% of the households are captured food insecure in all measures. Over
one-third were only food insecure in anyone measure (Figure 5.6). The finding suggests that
the use of multiple measures portrays distinct groups and limited overlap. A survey by Souza
and Jolliffe (2016) also revealed that multiple perspectives lead towards a low correlation.

Exclusive use of a single measure overlooks the multifaceted approach and its change.
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Figure 4.6: Food and nutrition insecurity overlap and mismatches

4.3.3.4. Dietary diversity and food consumption scores

The average DDS shows that each household consumes 6.48 food groups with a standard
deviation of 0.0195, which signifies a better dietary diversity. It is low compared to the dietary
diversity scores of Kenya (Kassie et al., 2020). Figure 4.7 exhibits the categorization and
trajectories of DDS and FCS of rural households in the survey period. The finding reveals a
steady decline in the proportion who consume less than three food groups (10.6%) and between
4 to 5 food groups (23.51%) over the survey period. In contrast, households with consumption
of over six food groups sharply rose over time, implying that households consume a better diet
to secure food because of the ability to gain a variety of foods. On the other hand, those who
stayed in acceptable FCS remain very low across the survey rounds (<3%). Over three-fourths
of the households remain in poor consumption scores, while nearly a quarter of households
have borderline diets. Mobility across the consumption scores is relatively stagnant. Only
3.07% of households escaped from poor food security between 2011/12 and 2015/16. The

borderline and acceptable have experienced 3% and 0.03% upward mobility, respectively.
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Figure 4.7: DDS and FCS distributions

4.3.4. Econometric results

4.3.4.1. Determinants of resilience

Table 4.4 presents the maximum likelihood estimation result of the MIMIC model. The results
show that the estimated coefficients of all pillars are statistically significant (p<0.01).
Households with better adaptive capacity, access to basic services, and assets will have a great
level of resilience in rural Ethiopia. Nevertheless, the model reveals that the role played by
SSN is contrary to our proposition. Safety nets enhance entitlement to food and the ability to
cover basic needs and reduce suffering from significant negative setbacks (Bahru et al., 2020).
According to Bahru and Zeller (2021), households participating in safety nets are often
persistently less resilient. Therefore, safety nets could not be able to improve resilience in the
long run unless complemented with sustainable livelihood activities and greater investment in
health and education. The negative coefficient underscores the lack of complementarities to

address emergencies, build resilience, and promote development.

The statistics on model performance reveal a good fit with a comparative fit index (CFI) and
Tucker—Lewis index (TLI) of greater than 0.80 and a root means square error of approximation
(RMSEA) value of 0.031. The CFI report indicates that the models does 90% better than a null
model in which we assume the items are all unrelated to each other. An RMSEA value less

than 0.05 is considered to indicate good model fitness.
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Table 4.4: MIMIC determinants and indicators

ML Z statistics

Assets (AST) 0.085*** 12.15
(0.007)

Access to basic services (ABS) 0.076*** 10.53
(0.007)

Adaptive capacity (AC) 0.025*** 3.90
(0.006)

Social safety net (SSN) - 0.017*** -2.65
(0.006)

Dietary diversity score 1
(0)

Food consumption score 0.655***
(0.047)

Per capita kilocalorie consumption 0.014***
(0.033)

Per capita consumption expenditure 0.600***
(0.045)

Chi? 127.2

Prob > Chi? 0.000

RMSEA 0.034

Pr RMSEA 1

CFlI 0.900

TLI 0.843

Observations 7101

Note: Standard errors in parentheses *** p < 0.01

4.3.4.2. The effect of resilience on food poverty and kilocalorie loss and recovery

Table 4.5 reports the probit analysis estimates of the role of RCI and other covariates on the
likelihood of food security loss and recovery. Accordingly, better resilience is significantly
related to the lower probability of suffering a food security loss and facilitating the recovery
after a loss. This finding substantiates the role of linking the humanitarian efforts with longer-
term development in eradicating food and nutrition insecurity. Promoting interventions that
enhance resilience capacities among rural households is vital for curbing food and nutrition
insecurity validating studies in other developing countries (Smith and Frankenberger, 2018;
D’Errico and Pietrelli, 2017; D' Errico et al., 2017).

The leading culprit among smallholders in rural Ethiopia is the high risk of vulnerability to
shocks (Hussain et al., 2020). The empirical analysis also reveals the worsening of food
insecurity by crippling covariate and idiosyncratic shocks in multiple channels. Concurrent and

recurrent shocks cause such a wide range of adverse consequences as a decline in crop
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productivity, agricultural incomes, and per capita consumption, and deteriorate the welfare of
rural households (Dimitrova, 2021; Borgomeo et al., 2018; Gebrechorkos et al., 2020). They
also obliterate households' asset gains and eventually cause social instability asserting prior
evidence (Woodson et al., 2016; Smith and Frankenberger, 2015).

The finding agrees with the presumption that the movement away from subsistence agriculture
towards market orientation serves as hedges against food insecurity. Extension and irrigation
are also significant breakthroughs in protecting the probability of losing and enhancing
recovery. It is worth noting that effective extension enhances economic participation,
technology adoption, and switching to more market orientation. Withal, irrigators increase crop
yield, income diversification, commercialization, and adaptability to climate variability
(Gebregziabher et al., 2009). Nonetheless, smallholder farming is often associated with land
fragmentation. The parameter estimates of numbers of farm plots, used as a proxy for land
fragmentation (Postek, 2019), appear to be detrimental to rural welfare. The non-farm economy
is a widely acknowledged strategy pursued to achieve food security. We found that an increase
in the share of non-farm income protects food insecurity. Literacy also decreases the likelihood
of descent and strengthens ascents in food poverty and energy intake. It supports the notion
that households with literate heads tend to be more resilient and gaining better knowledge and
experience leads to better technology adoption, resource management, and enhanced food

security.

Age of household head and household size significantly determine the probability of food
security loss and recovery. The finding indicates that households headed by olds and having
large sizes are more likely to remain food insecure. This may be because a household with
more dependents possesses lower income per capita and a higher need for more food
availability and more resources to buy food. This result is in line with the study carried out by
Gebre and Rahut (2021) in Kenya.
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Table 4.5: The role of RCI on food insecurity suffering and recovery

Food expenditure Kilocalorie consumption

Loss Recovery Loss Recovery
Coef. SE Coef. SE Coef. SE Coef. SE
Resilience Capacity -5.028*** 1,033 1.164*** 0.379 -1.644** 0.650 0.279** 0.121

Age of the head 0.346*  0.198 -0.950** 0.448 0.118** 0.060 0.227 0.184
Household size 0.243*** 0.022 -0.349** 0.156 0.120*** 0.045 0.189  0.189
Education -0.159* 0.083 0.169*** 0.064 -0.830*** 0.264 0.157** 0.061
Commercialization -0.118  0.073 0.014* 0.008 -0.205** 0.099 0.272 0.184

Access to extension -0.283** 0.126 0.206* 0.118 -0.184* 0.099 0.012* 0.007
Access to irrigation -0.004** 0.001 0.396*** 0.141 -0.102 0.102 0.082*** 0.010
Non-farm income share -0.127*** 0.019 0.524**  0.264 -0.293*** 0.103 0.151*** 0.026
Number of farm plots  0.095 0.110 0.004 0.004 0.157* 0.087 -0.283* 0.153

Covariate shocks 0.077  0.079 -0.342*** 0.119 0.128** 0.057 -0.464** 0.234
Idiosyncratic shocks ~ 1.222*  0.667 -2.333* 1270 -0.129  0.105 0.360*** 0.117
Constants -0.151  0.323 0.671 0521 0625  0.463 -2.183 0.241
LR chi?(11) 201.11 48.60 48.37 199.92

Prob > chi? 0.0000 0.0000 0.0000 0.0000

Pseudo R? 0.0748 0.0580 0.0172 0.2237
Observations 2365 605 2,365 667

Note: *** p <0.01, ** p <0.05, and * p <0.10

4.3.4.3. The effect of resilience on MFII ascents and descents

Reducing MFII through targeted efforts will be assisted by knowing the reasons that support
escapes and being responsible for descents (Table 4.6). Once these factors are known, they can
easily contend. Escaping and falling into MFII are not symmetric in terms of reasons. People
mount food insecurity due to one set of reasons, but people fall on account of a different set of
reasons. Targeting drivers and interrupters together is necessary. The growth of the problem is

contained even as the size of the problem is reduced.

Multiple linked factors propel descents and hinder ascents from MFII. The finding verified the
malign effects of shock exposure on transitory or persistent welfare losses. Shocks make rural
households food insecure, keep them food insecure, and prevent them from escaping food
insecurity. Variability of rainfall and drought followed by heavy floods becomes the norm. The
effect of conflict and the death of a household member is also virulent. Accordingly, resilience
capacity significantly protects the risk of impoverishment and enhances the probability of

escaping MFII. Therefore, higher asset endowments, social services, adaptive capacity, and
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social safety net are the key builder of resilience capacity to escape from food insecurity.
Having a savior role in averting downward mobility of food security is acknowledged. This
result validates the crucial aspect of a twin-track approach of humanitarian efforts and longer-

term development in eradicating multidimensional food insecurity.

Resilience needs supplicant of productive farming, and emergent rural non-farm economy to
ensure an equitable rural livelihood. The sheer size of smallholder farming implies that it
remains enormously important in the foreseeable future to achieve food security. Evidence also
revealed that intensifying agriculture through extension service is a significant breakthrough in
promoting escapes. Commercialization also facilitates the smooth process of transforming
smallholder agriculture (Linderhof et al., 2019; Radchenko and Corral, 2018). The finding
agreed that the commercial transformation of subsistence agriculture improves food security.
Since farming is less remunerative, the non-farm economy is the critical shaper of rural
livelihood (Pritchard et al., 2019). Agricultural productivity grows not in isolation but through
positive farm and non-farm linkages. Vitalizing the relationship is a crucial solution for the
growth of the rural non-farm sector too. The finding also reflects that a higher share of non-

farm income is associated with higher ascents and lower descents of food security.

Education is the quintessential human capital credential for sturdy food insecurity-exit effects.
We find that literacy of the head apart from age and size of households and dependency ratio
significantly affect the probability of ascents and descents of food insecurity, relying on
knowledge, experience, and the relative strength of size economies against the diminishing
return. The negative impact of the demographic variables is attributed to the dependency
burden (Libois and Somville, 2018; Tsehay and Bauer, 2012). Female heads tend to make it
harder to escape food insecurity due to the low entitlement to valuable resources in rural

Ethiopia.

Table 4.6: The role of RCI on MFII ascents and descents

Assents Descents

Coef. Std. Err.  dy/dx  Coef. Std. Err.  dy/dx
Resilience capacity 0.215*** 0.068 0.018 -0.483*** 0.110 -0.023
Age of household head -0.006 0.005 -0.0003 -0.013** 0.006 0.0001
Female household heads -0.586*** 0.226 -0.005 0.096 0.206 -0.007
Household size -0.114*** 0.040 -0.008 0.043 0.041 0.004
Dependency ratio -0.514** 0.241 -0.036 0.223 0.225 0.016
Education -0.145 0.176 0.007 -0.416** 0.195 0.013
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Access to extension 0.364* 0.187 0.013 0.244 0.202 0.009
Access to credit 0.011**  0.005 0.001 0.006 0.005 0.000
Share of non-farm income 0.079*** 0.011 0.004  -0.099*** 0.019 -0.005
Commercialization index -0.055 0.074 -0.004 -0.208*** 0.063 0.014

Rainfall variability -0.389*  0.226 -0.007 0.785*** (.266 0.019
Drought -0.186**  0.091 -0.034 0.154**  0.077 0.025
Flood 0.104 0.098 -0.007 0.202**  0.099 -0.026
Death of a household member -0.006*** 0.002 -0.0004 0.001 0.001 -0.001
Conflict 0.001 0.001 0.0000 0.002*** 0.001 0.0001
Constants -2.154*** 0.409 -2.828*** 0.464
Observations 2365

Log-likelihood -1092.16

LR chi®(15) 235.89

Prob > chi? 0.0000

Pseudo R? 0.0975

Note: *** p <0.01, ** p <0.05, and * p <0.10

4.3.4.4. The effect of RCI on DDS and FCS in the presence of shocks and interactions

In Table 4.7, we report the generalized ordered logit model result examining the role of RCI
on household DDS and FCS. Since the dependent variables have three categories, two
coefficients are estimated for each explanatory variable. One coefficient stands for the
outcomes of the poor/low relative to borderline/moderate, and acceptable/high dietary diversity
and food consumption scores. The others represent outcomes of the poor and borderline

compared with the acceptable dietary diversity and food consumption scores.

A series of Wald tests on each explanatory variable revealed that the null hypotheses of equal
coefficients are rejected for household size, the square of household size, female household
head, saving account, distance to the market in DDS, and age of household head in FCS. The
global Wald model specification tests with constraints are statistically insignificant with high
p-values (0.897 and 0.996).

There is a significant and positive association between RCI and DDS and FCS in that the more
resilient households have better access to more diverse diets and food consumption. The
positive role of resilience for the preferred food and nutrition security measure is because of
households' asset endowments, adaptive capacity, social safety net, and access to social
services. The finding corroborates earlier empirics in Malawi and Zimbabwe (Murendo et al.,

2020; Murendo et al., 2020). The lagged resilience capacity is significant in both indicators,
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and this could imply that last year's resilience capacity is a good predictor of current food
security. Dietary diversity and consumption patterns of rural households are adversely affected
by shocks. In accord with our expectation, exposure to covariate shocks is significantly and
negatively associated with FCS. Covariate shocks are more malicious than idiosyncratic ones.
Coping with covariates than idiosyncratic shocks is more difficult consistent with (Dercon et
al., 2005).

Does resilience capacity reconcile the linkage between the covariate and idiosyncratic shocks
and the DDS and FCS? Following (Murendo et al., 2020; Smith and Frankenberger, 2018), we
turn to the interaction terms between shock exposure and resilience capacity. The coefficients
on the interaction terms between resilience capacity and covariate shocks are positive and
significant towards DDS and FCS. This evidence supports the potential redeemer of dietary
diversification and consumption smoothing in the presence of shocks. Hence, the total effect
of resilience capacity on dietary diversity and food consumption scores might be higher when
covariate shocks intensify.

The well-being of rural households is related to smallholder agricultural performance. As
expected, access to irrigation affects dietary diversity and food consumption. Therefore,
irrigators boost their productivity, cropping intensity, income, consumption, and savings. It
expands the farm and non-farm employment too. Food and nutrition security is sustained with
better literacy of the household head. However, smallholder farming in Ethiopia is associated
with land fragmentation (Paul and Githinji, 2018). The parameter estimate of the numbers of
farm plots is found to be negative and significant implying that an increase in farm plots
deteriorates food consumption. The plausible explanation is that fragmented parcels are
associated with higher production costs and lower agricultural outputs and also hamper
mechanization. Distance to the market also significantly and negatively determines dietary
diversity consistent with (Usman and Callo-Concha, 2021). Household size and square of the
household size have contrasting effects. It implies that food and nutrition insecurity would
gradually decrease as household size increases. Moreover, the household headed by females

and olds appears to be associated with a lower dietary diversity and food consumption.

Relying on rain-fed farming results in entrenched food and nutrition insecurity. Economic
diversification augments farm income and buffers food and nutrition insecurity in developing
countries (Pritchard et al., 2019). Enhancing the emergent rural non-farm economy is

imperative. The finding also confirmed that the higher share of non-farm income enriched
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dietary diversity and food consumption scores. A more substantial percentage of the non-farm
activities signify a robust rural economy because of the more significant share of wage labor
and access to formal jobs that help build a productive asset base. Increased spending on rural-
urban connectivity has opened up wage labor employment opportunities and allows rural
households to generate more income. The finding awkwardly shows that wage labor
participation hurts FCS. Ethiopia's rural labor markets are underdeveloped, and the demand for
farming and non-farm activities is rare. However, this does not mean that farming can be left
on its own and expect livelihood to transition out of agriculture for improved welfare outcomes.
It is not also logical to overlook the non-farm sector for considerable progress on rural
households.
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Table 4.7: Resilience for DDS and FCS

DDS FCS

Low DDS Moderate DDS Poor DDS Borderline DDS

Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.  Coef. Std. Err.
Resilience capacity 2.878*** 1.031 2.878*** 1.031 7.821*** 1.184 7.821***  1.184
Age of household head -0.006**  0.003 -0.006**  0.003 0.001 0.003 -0.044*** 0.013
Household size 0.494***  0.093 0.217*** 0.070 0.268***  0.089 0.268***  0.089
Household size square -0.038*** 0.008 -0.015*** 0.006 -0.020*** 0.007 -0.020*** 0.007
Female household head -0.369*** 0.102 -0.369*** 0.102 -0.120 0.124 -0.120 0.124
Education 0.012* 0.007 0.012* 0.007 0.022***  0.006 0.022***  0.006
Share of non-farm income 0.509***  0.095 0.509***  0.095 0.355***  (0.102 0.355***  (0.102
Wage labor participation -0.282**  0.112 -0.282**  0.112 -0.123 0.136 -0.123 0.136
Access to irrigation 0.448**  (0.188 0.448**  0.188 0.316* 0.183 0.316* 0.183
Distance to the market -0.009*** 0.001 -0.004*** 0.001 -0.002 0.001 -0.002 0.001
Number of farm plots -0.189 0.159 -0.189 0.159 -0.659*** (0.238 -0.659***  (0.238
Covariate shocks -0.523 0.324 -0.523 0.324 -0.803**  0.380 -0.803**  0.380
Idiosyncratic shocks 0.284 0.585 0.284 0.585 -0.901 0.676 -0.901 0.676
Resilience * covariate shocks 2.719**  1.290 2.066* 1.240 2.708* 1.416 2.708* 1.416
Resilience * idiosyncratic shocks -1.249 2.217 -1.249 2.217 3.648 2.510 3.648 2.510
Constants 0.873* 0.502 -0.956** 0.473 -5.142*** 0.574 -6.298*** (0.761
Log-likelihood -1989.4 -1413.6
LR chi?(19) 231.53 178.87
Prob > chi? 0.0000 0.0000
Observations 2365 2365

Note: *** p <0.01, ** p <0.05, and * p<0.10
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4.4. Conclusions

Understanding the potential gains from building resilience is crucial to ending hunger, food
insecurity, and malnutrition. The causal pathways through which resilience affects food and
nutrition insecurity, modeled separately, are rarely considered in empirical analyses. We study

the impact of resilience capacity on food and nutrition insecurity in rural Ethiopia.

Assets, access to basic services, and adaptive capacity are the most important components of
resilience capacity. Food and nutrition insecurity declined through slight growth in resilience
capacity. The improvement is more substantial in dietary diversity, food poverty, and
multidimensional measures. The food consumption scores are still off-track to achieve some
strides. Kilocalorie intake and expenditure measures witnessed a higher level of fluctuations.
This study combined five strands of food and nutrition insecurity measures because the
inclination of many studies toward different perspectives implicitly captures distinct features.
There is also low static correlation and dynamic mismatch among alternative measures. The
overlap is much less than 10%, implying that improvements in one approach do not reveal
improvements in another. Some households are only food insecure in either of the approaches,

notwithstanding the complementarities.

Analyzing food insecurity dynamics demands identifying the factors associated with loss and
recovery. The probit model results evidenced the savior role of resilience capacity in reducing
the likelihood of suffering food security loss and facilitating recovery. Findings suggest that
resilience builds a better and more stable food and nutrition security system in the presence of
shocks. The food insecure households possess fewer resources and constrain the benefit of
resilience capacity. Besides, the bulk of food insecurity depends on the sector that remains
fraught with many structural challenges. Even for better-off households pursuing a better
livelihood strategy, the recurrent idiosyncratic and covariate shocks coupled with weak
recovery hinder their ability to build resilience and achieve food and nutrition security.
Additionally, rural households encounter food poverty and kilocalorie loss on account of land
fragmentation, economically non-active members, and the old age of the household head. In
contrast, they experienced recovery from food and nutrition insecurity loss due to fostering
access to irrigation, extension, and commercialization. Growing the non-farm income share
and literacy are also very helpful in improving food and nutrition security. Rural livelihoods
tailored to the non-farm economy complement farming activities exhibit better food and

nutritional security.
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The multinomial logit model also identified who is most at risk of falling and the best prospects
of escaping from multidimensional food insecurity. Multiple linked factors propel the
asymmetric flows. Accordingly, enhancing resilience capacity, commercialization, access to
extension and credit services, non-farm income share, and literacy constitutes the reasons for
overwhelmingly influencing households’ upward mobility and protecting them from falling
into multidimensional food insecurity. The last year’s resilience capacity is a good predictor of
the current mobility of food security. In contrast, the finding underscores the malign effect of
shocks such as annual rainfall variability, drought, flood, conflict, and death of a household
member in exacerbating the falling tides and hindering ascents.

The generalized ordered logit model results showed that resilience capacity is positively
associated with household dietary diversity and food consumption. Households with better
resilience in an initial period are less likely to suffer food and nutrition insecurity in the future
in the face of shocks. Better resilience capacity increases the probability of quick recovery from
food and nutrition security loss because of shocks in previous periods. We also found that
literacy, access to irrigation, and a rising share of non-farm income have potentially diversified
diets and smooth food consumption during times of shocks. In contrast, wage labor
participation, distance to the market, land fragmentation, and households headed by old and

females reduced dietary diversity and food consumption scores.

We interpret the results as pointing to the importance of the following policy implications.
First, the elusive concepts of food and nutrition insecurity and the absence of an all-inclusive
proxy call for blended approaches that subtly overcome the methodological flaws. The
complementary measure is of great value as it can give a clearer-cut description of food and
nutrition insecurity's complex problems and patterns. Integrating the alternative measurement

approaches heightens the targeting efficiency of food and nutrition security.

Second, the evidence supports the notion that resilience capacities are likely to protect food
and nutrition insecurity in the presence of shocks. Resilience serves as a palliative response to
solve the underlying problem and opens up the prospect of reducing food and nutrition
insecurity. The doubts that smallholder agriculture is unviable in the long run for the steadily
growing population are the increasing concern. Resilience is not also the absolute abiding
antidote to food and nutrition insecurity. More support to the farming economy is essential, but

reducing food and nutrition insecurity requires multifaceted options. The optimal pathways that
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reinforce resilience to ensure food and nutrition security are agricultural intensification,

promoting human capital formation, access to productive assets, and livelihood diversification.

Technologies are rudimentary and need more investment to expand and improve irrigation
practices. Institutional measures that enhance growth from below would also go a long way in
building resilience and breaking the vicious cycle of subsistence and vulnerability of
smallholder farming. Growth from below focused on tackling food and nutrition insecurity
from the bottom up. It is small-scale, often at the household level, and informal investments to
the economy. It depends on financial inclusion, migration to towns for work, enterprise and
asset developments, and household level diversification intertwined with farming.
Interventions must also stay fresh with ascents and descents by relevance and effectiveness. It
is paramount to formulate policies to address both reasons as they function within the country.
Hence, we need to find the right food and nutrition security intervention and target primarily

on the reasons than the people to manage the asymmetric flow configurations.

Third, farming is no longer the sole source of subsistence and economic growth for many rural
households. Because of exposure to concurrent and recurrent shocks, the non-farm livelihoods
should not be overlooked. An emerging line of inquiry for the viability and development of
rural areas highlighted the vital role of enhancing the rural non-farm economy, diversifying
income sources, and enhancing livelihood opportunities. Improved rural-urban connectivity,
mobility, livelihood diversification, and broader agri-food systems transformation are also
requisite. Lastly, sustainable food and nutrition security need productive inclusion measure as
it augments household earnings while also helping households withstand and recover from
shocks. Besides, our findings strongly suggest that proximity to towns and markets provides a
clear route out of food and nutrition insecurity. Apart from market integration, investment in
rural infrastructure, small-town development, and migration out of agriculture yield a faster
pace of sustained escaping out of food and nutrition insecurity. Urbanization, therefore, is

crucial development alongside human capital development to ensure that no one is left behind.
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Chapter 5: Resilience Capacities and Multidimensional Destitution in the
Presence of Shocks: Unmasking the Spatial and Temporal
Patterns in Rural Ethiopia

Abstract

The quest to end poverty in Ethiopia has suffered its worst setback because of concurrence and
recurrence of shocks. Passing through this sturdy terrain successfully depends on the upward
mobility of the destitute. The empirical evidence about the linkages between resilience capacity
and destitution is scarce in rural Ethiopia. This study attempts to investigate the role of shocks
on destitution and vulnerability to destitution and the mediating role of resilience between
shock exposure and destitution using the random-effects probit and fixed-effect ordered logit
models. Alkire and Foster's method is employed to compute the destitution index. The findings
show that destitution exacerbates due to shock exposure. The result also reveals that the
distribution of the destitute exhibits a distinct spatial disparity where regions more vulnerable
to shocks tending to have ultra-poor. The econometric results confirm that enhancing the rural
non-farm economy and investing in irrigation, market, and road infrastructures have roles in
fighting destitution. However, idiosyncratic and covariate shocks, land fragmentation, loan,
female headship, and dependency ratio put households at risk of falling into destitution. The
redeeming ability of commercialization and literacy are also imperative. Building resilience
comes up as the vital mediator in escaping destitution in the presence of shocks. The spatial
disparity highlight the need for strategies designed using a territorial approach. Critical for
policy uptake, the findings suggest putting in place coherent preemptive and redemptive
strategies to have a far-reaching impact on reducing destitution and vulnerability destitution.

Keywords: Shocks, destitution, random effect probit, panel data, rural Ethiopia

5.1. Introduction

Poverty is a debilitating problem in the developing world. Following the commencement of
succeeding development goals, many countries have implemented different policy initiatives.
As a result, they have made great strides in poverty reduction. However, millions of households
remain pulverized so that large pockets of poverty perpetuates with high uncertainties and
indiscretion in Africa (Alkire and Housseini, 2014). Sub-Saharan Africa (SSA) is home to
roughly one-third of all poor people (Alkire et al., 2017). Ethiopia is registered to be the poorest
in SSA having a multidimensional poverty index of 0.687 with a last rank next to Niger (OPHI,
2022). More than half of the multidimensional poor are destitute in Ethiopia (Alkire and
Hosseini, 2017).

Notwithstanding the rising tide of economic growth (Shimeles, 2019), ultra-poverty in Ethiopia
stayed so obstinately high. The dissonance between growth performance and the country’s

being home to the highest proportion of destitute is a striking phenomenon that demands an
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explanation. It is fair to ask why eliminating destitution is an arduous goal. The process has
suffered the worst setback due to four daunting challenges.

First, rural households are subjected to exposure to idiosyncratic and covariate shocks. For
example, climate-induced (Hirvonen et al., 2020), price-related (Hill and Porter, 2017), and
health-related (Gebremariam and Tesfaye, 2018) shocks exacerbate welfare problems by way
of reduced education, labor market participation, and agricultural output that subsequently
drive a decline in incomes and consumption (Ngoma et al., 2019). Shocks compromise the
abilities to develop households’ stock of wealth and stifle them to use it effectively to sustain
improvements in their lives. As a result, they lack the required assets to convert into income
requirements. When prolonged and multiple, shocks result in a downward spiral of asset loss
and impoverishment that ultimately limit years of development gains and efforts to eradicate

welfare problems (Campos et al., 2014).

The second important reason to explain is the complexity of the concept and methodological
flaws. Destitution is conceptualized in the multidimensional notions of poverty. We make use
of Alkire et al. (2014)'s meaning of destitution as a condition that households' deprivation score
is greater than a more stringent poverty cut-off. They are a subset of the multidimensionally
poor who are more deprived in some dimensions to a greater extent. Ethiopia’s official
destitution statistics follow the conventional approaches (MoFED, 2017; 2012). However,
these approaches have been criticized for their failures to capture multifaceted attributes
(Krishna, 2017). Likewise, households experiencing destitution also describe their deprivation

beyond low income (Alkire and Foster, 2011b).

Third, destitution is inherently dynamic. Rural households churn around the destitution cut-off,
while impoverishment and transitory escape overshadows the trajectories (Scott et al., 2014).
Coexisting streams flowing in parallel reconfigure the stock of the destitute (Krishna, 2017).
Experiencing ascents is insufficient to reduce the problem unless we simultaneously address
descents. According to Krishna (2010), fundamental causes and large-scale events are not all
that matter. Reducing those welfare problems more effectively in the future demands ins and
outs of the rural households. A thorough and context-specific understanding of asymmetric

reasons is imperative for developing more effective policy designs.
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Fourth, interventions yet have been polarized and usually perceive a serious divide between
relief and development. Humanitarian efforts are aimed to respond to crises by protecting the
life and livelihoods after a shock. As such, they often deals with coping strategies and
absorptive capacities. These redemptive approaches reduce sufferings, and save lives and
livelihoods (Hoddinott, and Taffesse, 2019), though they have not led to any meaningful
mechanism for mitigating the adverse effects of shocks. Therefore, many poor end up neglected
in the alleviation efforts. In contrast, development efforts are mostly aimed at addressing long-
term issues of societal changes. As such, they are closely linked to the adaptive capacity leading
to incremental adjustment and transformational changes (Béné et al., 2016). The absence of
more dedicated and integrated interventions drives millions of rural Ethiopians into the lower
ladder (Krishna, 2007). With this caveat in mind, resilience is introduced to transcend the
pitfalls of earlier interventions in achieving the long and hard road to zero poverty. It has made
its way to the forefront as a catalytic element to integrate the myriad of activities. It is also
becoming the central paradigm in many sectors, suggesting that it is well on its way to be
mainstreamed in the development practices (Hoddinott, 2014).

Despite the added-value of resilience, it has to be embodied in a more rigorous empirical
analysis. The studies so far focus on the apparent link between resilience and food security.
They operationalized the concept of resilience and have created an impetus for numerous
scholarly efforts. However, resilience is still fairly new in the context of poverty. The goal of
eliminating poverty in all its forms leads to the growing interest that singled out the destitute
as a population of concern (World Bank, 2020b). Progress depends to a large extent on what
happens to these uncounted pockets of poverty in the fight against poverty (Campos et al.,
2014). There is a paucity of empirical evidence about the linkages amongst shocks, resilience
capacity, and destitution. In light of this, we attempts to examine the effect of shocks and other
covariates in driving destitution and the role of resilience s a mechanism to deal with shocks
and destitution in rural Ethiopia. The paper is motivated by the fact that resilience appears to
play an important catalytic element that permits programmatic rapprochement of integrating

relief and development in sustaining destitution reduction in rural Ethiopia.

The rest of the paper proceeds as follows. Section 5.2 briefly describes the data sources and the
empirical strategies. The methodological steps for carrying out the destitution index estimation
at the household level are explained here. Section 5.3 thoroughly discussed the results of the

paper. Section 5.4 summarizes and concludes the most important findings.
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5.2. Materials and methods
5.2.1. Data source

We use three rounds of panel data from the ESS collected by the Ethiopian CSA in
collaboration with the World Bank’s LSMS-ISA in 2011/12, 2013/14, and 2015/16. The data
represent rural, small towns, and urban areas of all regions in Ethiopia. The first wave covered
only rural and small-towns while expanding to urban areas in the subsequent waves. The ESSs
followed two-stage stratified sampling procedures (CSA and World Bank, 2017). Our analysis
is limited to the panel sample, nationally representative of all rural areas in Ethiopia. The ESS
is a rich multitopic data set containing several socio-economic variables at the individual,
household, and community levels. The dataset encompasses detailed information on
households’ living conditions, including demography, health, education, food security, access
to water and sanitation, employment, mobility, access to financial services, consumption and
expenditure patterns, asset holdings, shocks, and other individual and household level
variables. The community data includes community services, social networks, mobility,
religious practices, land use, access to road and transport facilities, development interventions,
and business activities. It also comprises geo-referenced variables, livestock, crop production,

post-harvest analysis, and post-planning.

5.2.2. Shocks and resilience measure

Resilience is computed following the FAO-RIMA methodology (FAO, 2016) and its
successors (Sibrian et al., 2021; Errico et al., 2017). It is a two-stage process that employs
factor analysis (FA) and structural equation modeling, multiple indicators multiple causes
(MIMIC). The variables used for estimation are presented on Table 5.9 of the appendix. Our
understanding is guided by Constas et al. (2014) which stated resilience is "a capacity that
ensures adverse stressors and shocks do not have long-lasting adverse development

consequences".

The shocks exposure data are computed through a shocks module in the LSMS-ISA which
request whether the household was affected by covariate and idiosyncratic shocks. Covariate
shocks comprise extreme events affecting all households in the village as drought, heavy rain,
flood, conflict, input price hikes, displacement for government projects, fire. In contrast,
idiosyncratic shocks such as the death of a household member, illness, loss of livestock, crop

damage, theft, loss of non-farm jobs, loss of house or farm, and fire are limited to the individual
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or household levels (Pradhan and Mukherjee, 2018). They are continuous variables showing
the number of occurrences in the community during the past 12 months.

5.2.3. Multidimensional destitution measures

This study employed the Alkire and Foster (2011) methodology to estimate multidimensional
destitution. The methodology entails identification and aggregations. Identification determines
whether each individual is destitute using two kinds of censoring, each of which follows the
application of deprivation and destitution cut-offs. Alkire and Santos (2014) outlined the steps
one should follow in constructing a multidimensional destitution index. First, we need to define
a set of indicators which will be considered in the multidimensional measure. There is no hard
and fast rule for selecting and defining the set of indicators. However, one should use normative
judgment in choosing the indicators which explain the three key dimensions of the destitution
measures. We, therefore, determine the attributes and indicators utilized to measure destitution
in a multidimensional perspective based on progress in the country's Sustainable Development

Goals and data availability.

The index takes in 10 indicators that reflect the multiple deprivations experienced by people
across the dimensions of health, education, and living standards. Two variables were used to
construct the health dimension. It is claimed that literacy of the household head reduces a
household’s well-being. Therefore, we used two variables to construct the education
dimension: years of schooling and school attendance. These indicators capture basic skills and
education attainments of household heads. Electricity, improved sanitation, safe drinking
water, types of floor, cooking fuel and assets were the variables used for constructing the
standard of living dimension. Detailed information on the thresholds for destitution dimensions
and indicator weights are shown in Table 5.1. Each indicator is equally weighted within its
dimension, so the health and education indicators are weighted 0.166 each, and the standard of

living indicators are weighted 0.055 each.
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Table 5.1: The deprivation thresholds of those who are multidimensionally destitute

Dimensions Indicators Deprived if Weight
Education  Years of schooling  No one has completed five years of schooling 0.166
School attendance At least one school age child not enrolled in school 0.166
Nutrition Child malnutrition At least one member is malnourished 0.166
Child mortality Any household member has experienced illness in ~ 0.166
the previous one month prior to the survey
Standard of  Electricity No access to electricity 0.055
living Improved House has no toilet with septic tank and shares 0.055
sanitation public toilet
Safe drinking No access to safe drinking water 0.055
water
Flooring The household has a dirt, sand, or dung floor 0.055
Cooking fuel The household cooks with dung, wood, and 0.055
charcoal
Assets Household does not own car, refrigerator, radio, 0.055

bicycle, mobile phone, livestock, TV

For each proxy indicator p (p =1, 2 ... 10), a threshold Z;, is a deprivation cut-off (defined as
the minimum achievement required to be non-deprived). Deprivation cut-offs are collected in
the d-dimensional vector Z = (Z; ... Zq). Given each individual’s achievement in each
dimension Xjp, the sample weight assigned to each individual i (i = 1, 2 ... n (number of
households)) is denoted by W; > 0, which reflects the representativeness of each unit to the
concerned population. Assigning equal weights for each dimension and indicator within a
dimension as in Alkire and Foster (2011), Wj= W1y, W,, ...
attached to the ten indicators such that W; > 0 and X;2, W; = 1. If the i individual’s

Wi are the relative weight

achievement level in a given indicator j falls short of the respective deprivation cut-off Z;, the
person is said to be deprived in that indicator (if Xip < Zp). If the individual’s level is at least as
great as the deprivation cut-off, the individual is not deprived in that indicator. Each individual

Is assigned a deprivation status value g;,, such that g;,, = 1 if household i is deprived in indicator

p, and g;, = 0, otherwise for all j indicators and n households.

The deprivation score of each household C; € [0, 1] is aggregated as for each household i, such
that C; = Y52, W,g;p. Let the number of destitute be q (C; C (k)) where Ci (k) has been
censored of all deprivations that are less than the value of k and C = (Cy ... Cy) is the vector of
deprivation score of each household in increasing order. Thus, when Ci1 > k, then Ci (k) = C;
(deprivation score of the household), but if Ci< k then C; (k) = 0. Households are destitute if
their deprivation score C;j is greater than the destitution cut-off Ci (k) > 333 where k € (0, 1] and
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non-destitute, otherwise. The censored deprivation score of individual i is denoted by C; (k),
and can be obtained as Ci (k) =X3_; W,g, (K).

Next, the destitute are identified by applying the destitution cut-off and thus a new matrix can
be obtained from the deprivation matrix: the censored deprivation matrix, which is denoted by
g° (k). Each element in g° (k) is obtained by multiplying the corresponding element in g° by the
identification function. Following Foster et al. (2010), the parametric multidimensional

destitution measures are given as follows:

Headcount ratio (H) is the first that refers to the ratio of multidimensional destitute to the total
population. Let the indicator function liequals 1, if the individual is deprived in indicator i and

0 otherwise, this partial index is expressed as:
n
q
H=E, q=ZI(CLZk)
i=1

Intensity (A) is the average deprivation score across the multidimensionally destitute. It
conveys the intensity of destitution in that the destitute who experience simultaneous
deprivations in a higher fraction of dimensions have a higher intensity of destitution and hence
are more destitute than others having a lower intensity. Intensity entails adding up the censored
deprivation scores C; of the destitute g and dividing them by the total number of destitute. It is

formally expressed as:
1 q
A== GW0
q &~
=1

Finally, the censored headcount ratio (M,) combines the proportion of households whose
weighted deprivation is greater than or equal to the destitution cut-off and the average
deprivation score of the destitute. As a simple product of the two partial indices, it reflects the
share of weighted deprivations experienced by the multidimensionally destitute divided by the
maximum possible deprivations that could be experienced if all people were destitute and were
deprived in all dimensions. Analogously, M, can be obtained as the mean of the vector of
censored deprivation scores, which is also the sum of the weighted deprivations that the

destitute experience, divided by the total population. In sum, then it is defined as:
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n d
1

i=1p=1
We also compare Mo and its associated sub-indices over time using the absolute pace of change
across periods. According to Alkire et al. (2015), the absolute rate of change is the difference
in levels between two survey rounds. Changes (increases or decreases) in destitution across
two time periods are reported as a relative rate. The relative rate of change is the difference in

levels across two periods as a percentage of the initial period.

The absolute rate of change (A) is simply the difference in adjusted headcount ratios and partial
indices between two periods. Besides, the relative rate of change (§) is the difference in
adjusted headcount ratios and partial indices as a percentage of the initial destitution level.
Denoting the achievement matrices for period t! and t2 by X,1 and X,= respectively, they are

computed as:

Mo(X,2) = Mo( X,1)

AMO= MO (XtZ) - MO (th) aﬂd 6M0 = MO(X 1)
t

x 100

Following the Shapley value developed by Duclos and Araar (2006), the multidimensional
destitution indices were decomposed into their constituent components or dimensions. The
construction of the destitution index or adjusted head count ratio (M) and its partial indices
have rigorously been done using the Distributive Analysis Stata package (DASP) developed
by (Araar and Duclos, 2013).

5.2.4. Vulnerability to multidimensional destitution

The vulnerability to the multidimensional destitution index (VMPI) is computed as proposed
under a mean-risk behavior approach by Gallardo (2019). It is similar to the comprehensive
poverty line approach used by the OPHI. The threshold was set at k = 0.15 and k = 0.225 to
identify the vulnerable non-destitute. It implies that those households with a deprivation score
of 0.15 <k < 0.333 were considered at risk of becoming multidimensionally destitute. They

become destitute if they are deprived of one more core welfare indicator.

After identifying the vulnerable non-destitute, the next step was to solve the aggregation
problem of quantifying the vulnerability to destitution in a population in summary. The most

straightforward vulnerability measure would be the headcount ratio (V"), the percentage of
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people vulnerable to multidimensional destitution in a population. This measure can be defined

as follows:

1 n
Vi = EZISLPZR
i=1

Where S > k is an indicator function that equals one if the person i is vulnerable non-destitute
and 0 otherwise. V" is equivalent to the headcount ratio Hin the Alkire and Foster

multidimensional poverty framework.

The general vulnerability to destitution measure of a order, which belongs to the Alkire and
Foster family of multidimensional measures and is therefore associated with the Foster et al.
(1984) class of poverty measurements, is defined as:

For a = 0, the VMPI is the adjusted headcount ratio (V°). Note also that \/° is analogous to Mo
in the MPI framework. It is the product of headcount ratio H and the average intensity of
deprivation A. Similarly, V° is the product of the headcount vulnerability ratio V" and the
average vulnerability intensity VA. For @« = 1 and a = 2, the adjusted multidimensional
vulnerability gap V! and the adjusted multidimensional vulnerability quadratic gap V2 were

obtained, respectively.

5.2.5. Econometric strategy
5.2.5.1. Random effect probit model

For a binary dependent variable (destitute or non-destitute) in panel data, the most popular
model to be used is the unobserved effects probit model. The outcome variable of a household
i at time t is a function of covariates across households. We choose the random-effects probit
model as it provides better control for the influence of individual differences among the units

of analysis.
Following Greene (2012), the random effects probit model specified as:

Pr(vie = 1|xi, a;) =@ +vie), t =1, ..., T
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1, if destitute, y;;*>0
Vi = tu and  y =

0, if non- destitute, y;;* <0
Where, Pr is the probability of a household to be destitute. y;;* denotes the unobservable
variable. y;; is destitution status of household i in year t. x; is shocks, resilience capacity, and
other observable time-varying and time-invariant vectors of strictly exogenous characteristics
which influence y;.* (x;contains x;; for all t). & is the standard normal (probit) distribution
function, B.is a vector of coefficients associated with the x;, and «; denotes the individual

specific unobservable effect and w;, is a random error. We also assumed that u;; ~ IN (0,62).
5.2.5.2. Fixed effect ordered logit model

The fixed effects ordered logit model is used in empirical research such as life satisfaction
(Baetschmann, 2012), happiness (Ferrer-i-Carbonell and Frijters, 2004), and retirement
(Abramowska-Kmon and t.atkowski, 2021). It estimates causal effects by controlling for
unobserved individual heterogeneity. While several estimators exist in model estimation, we
employed the blow-up and cluster (BUC) estimator proposed by Baetschmann et al. (2020).
The model is proven that the BUC estimator has good features, and is as efficient as more

complex estimators.

In this paper, we estimated a fixed-effects ordered logit model that relates the latent variable
y;; for individual i at time ¢t to a linear index of observable characteristics x;.and unobservable

characteristics a; and ;.. The model is specified as:
yi=xlB+a;+ e i=1..N t=1..T

Where y;, stands for unobserved vulnerability to destitution. x;. is a vector of observed
individual characteristics. B refers to a vector of coefficients. «; is an individual-specific
intercept. ;; refers to time-varying unobservable terms. They are independent and identically
distributed with a standard logistic cumulative density function. The observed vulnerability to

destitution (y;.) is related to the modeled unobserved y;; in the following way

1 if yie <
Vie =32 if th <Yip S Uy
3 if us < yy
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The time-invariant part of the unobservable («;), called the fixed effect, can be statistically
dependent on x;;. Where the thresholds = are assumed to be strictly increasing: 7;,; = —oo;
—00 < Tip < Tigr1 < 00) and T1 = —9,Tig+1 — ©,VK = 2, e, K —1; Tik4+1 = 99, the

latent variable y;; is tied to the observed ordered variable y;, by the following observation rule:
Vie = kif 1y <y < tgrnk =1,k

The specification of the fixed effects ordered logit model is also completed by assuming that
the time-varying unobservable terms,&;; are conditionally independent and identically distributed

standard logistic cumulative density function of

1
F(eielxinai) = F (&) = Trerp(c ) = A(ey)
Hence, the probability of observing outcome k for individual i at time ¢ which depends not

only on the parameter of primary interest,, and x;;, but also on a; and t;;,T;x+1IS:
Pr (vie = klxie, ;) = A(Tyepy — x;tﬁ —a;) — Aty — x;tﬁ - @)
5.2.5.3. Dynamic random effect probit model with Unobserved Heterogeneity

In dealing with the dynamics of dichotomous outcomes, a wide range of studies such as poverty
(Bigsten and Shimeles, 2008; Islam and Shimeles, 2007), welfare (Bhuller et al, 2017),
unemployment behaviour (Flaig et al, 1993), among others use a dynamic random effect probit
model. The advantage over non-linear dynamic models is accounting for state dependence that
captures the amount of inertia of the lag on the outcome variable. The outcome probability
(destitution) is hypothesized to depend on the destitution in the previous period. Thus, a current
state of destitution is modelled as a function of destitution in the previous period. Besides,
unobserved heterogeneity that make specific groups prone to destitution should be accounted
for while modelling destitution (Grotti and Cutuli, 2018).

The model is specified as:

Vie= VVieer+ X+ g +u; (=1,2...N;t=2..7),

Where y}; is the latent indicator of destitution and y;. is the observed binary outcome variable

(destitution status) defined as,
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lifyy <0
Vit =
0, otherwise
I indexes households and t indexes time, y; ., is the lagged destitution status used to measure
state dependence, x;; is vector of explanatory variables, a; is unobserved individual-specific
time-invariant heterogeneity effect, u;,.~iid N(0 ¢2) is the error terms. The parameter y
represents true state dependence whereby household destitution in the past can influence the

persistence of the present destitution; and S is a set of associated parameters to be estimated.

The presence of unobserved heterogeneity and the presence of past value of destitution status
results an initial conditions problem. This might happened since the start of the initial panel
wave did not correspond with the start of the stochastic process generating households’
destitution status. The households in the data existed before the initial panel wave might already
have been at risk of destitution. Thus, the earlier history of destitution might cause destitution
in the initial period apart from some unobserved characteristics. For an initial condition
problem, literature suggests either modelling of the initial response jointly with the subsequent
response as proposed by Heckman (1981) or conditioning on the response at the initial period
V0 @S proposed Wooldridge (2012). This study employed modelling of unobserved effects
through the inclusion of the values of the time-varying explanatory variables at each period

and their within-unit averages in the model following Grotti and Cutuli (2018).

Assuming unobserved heterogeneity is captured by C;, the lagged value of destitution
represents genuine state dependence. The unit specific unobserved effect C; can be written as

follows:
Ci=ay+t a1yt Z ay* Zjp az+ a;

Where, y;, and Zio refer the initial value of destitution and time-varying explanatory variables
respectively, z; = /T 3.T_, z;, stands for the within-unit averages of the explanatory variables
where the averages are based on all period’st=0... T. Lastly, «; IS a unit-specific time-constant

error term normally distributed with mean 0 and variance 2.

5.3. Results and discussions
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5.3.1. Descriptive statistics

Table 5.2 reported the data on livelihood resources, subsistence needs, strategies pursued by
different households, shocks exposure, and the general condition households’ face while
reconstructing livelihood. Literacy is an intangible asset that contributes to upward trajectories
out of destitution. It remains limited and even more so amongst the destitute. While education
is necessary for alleviating destitution, so, too, are demographic changes. The result shows that
the incidence is higher for large households and households headed by females and young. It
is worth reminding that the mean age of the household head for the non-destitute is higher than
destitute of all survey rounds. The common assumption that the poorest possess high
dependency ratios also holds. It also consistently rose over across survey years. The non-
destitute households are predominantly female-headed. One in four households headed by a

female (26.3%) is non-destitute, while nearly one in five female-headed (20%) is destitute.

Household resources endowments also play a vital role in reducing the risk of destitution. Being
resource-constrained is a defining feature of destitution. Nevertheless, the non-destitute
households own substantially fewer land and livestock asset bases than the destitute. The
average size of cultivated land is nearly half a hectare for rural households in 2011/12 and
2015/16. The non-destitute own less land than the destitute, but land fragmentation is stern
among the latter. They also lose control of half their land through renting or sharecropping it
out. Access to credit and irrigation is also central to improving the quantity of output. Less than
10% of the households accessed irrigation facilities. The proportion of households who
accessed irrigation facilities is very insignificant. More than three-quarters of the rural

households could not get credit across the survey rounds.

The classification of households as destitute or non-destitute is validated by supporting
evidence that our destitute can meet their subsistence needs than households classified as non-
destitute. Household activities reduce the likelihood of impoverishment into destitution. The
risk of destitution reduces due to a higher share of non-farm income. However, those who took

part in wage labor are higher among the destitute than the non-destitute.

While many household characteristics and resources provide different drivers of trajectories,
these tangible and intangible assets may break down in the face of shocks. The poorest
households in Ethiopia face productive asset constraints which inhibit their ability to construct
viable livelihoods and leave them highly vulnerable to shocks. We have found repeated

exposure to rainfall variability and other covariate shocks to cause a multifaceted problem.
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Covariate shocks are the principal source of destitution. Destitution is likely to become
increasingly common as price production-related and climate-induced shocks spread
throughout rural Ethiopia. Households that come upon drought, flood, conflict, input price
hikes, and crop failure are at serious risk of becoming destitute. Almost as severe are the
idiosyncratic shocks exposure such as loss of adult males because of death and illness that
impose devastating costs of caring on the household and deprive them of scarce productive
labor. Household resilience capacities, derived from measures taken to protect against shocks,
are significantly different between 2011/12 and 2015/16.
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Table 5.2: The mean comparison tests by survey year and destitution status

Survey year test Destitution status test

2011/12 2015/16 statistics Destitute Non destitute  statistics
Age of household head 46.71 46.22 1.0761 45.39 47.04 3.4866***
Household size 4.336 5.296 -14.74%** 5.429 4.904 -8.8063***
Dependency ratio 0.816 1.117 -11.81%** 1.082 0.999 -3.5586***
Female heads (Yes = 1) 0.239 0.237 0.0418 0.198 0.263 35.283***
Share of nonfarm income (%) 0.266 0.289 -2.179** 0.282 0.291 0.9919
Wage labor participation (Yes = 1) 0.110 0.116 -0.5967 0.128 0.107 6.5410**
Education (Literate = 1) 0.318 0.338 2.1155 0.389 0.289 69.84***
Livestock owned (TLU) 4.783 4.405 1.9888** 4.780 4.589 -1.0968
Number of plowing oxen 0.922 0.924 -0.0613 0.955 0.901 -1.7911*
Size of cultivated land (Hectare) 0.438 0.619 -3.9208*** 0.563 0.499 -1.6557*
Number of farm plots 8.529 8.333 1.0011 8.566 8.445 -0.6868
Distance to the market (Km) 40.95 41.03 -0.0756 73.545 67.772 -4.4122%**
Distance to the town (Km) 69.59 69.56 0.0193 42.085 40.492 -1.8817*
Access to credit (Yes = 1) 0.239 0.247 0.3721 0.225 0.242 2.4752
Access to irrigation (Yes = 1) 0.084 0.090 0.5969 0.091 0.087 0.3034
Rainfall variability 104.3 104.7 -0.4370 104.98 104.55 -0.5596
Drought (Yes = 1) 0.165 0.189 5.0427** 0.179 0.185 0.366
Flood (Yes = 1) 0.103 0.125 5.6521** 0.112 0.126 2.8997*
Conflict (Yes=1) 0.008 0.011 1.0530 0.008 0.009 0.0019
Input price hikes (Yes = 1) 0.239 0.187 19.0281***  0.193 0.179 1.9643
Crop failure (Yes = 1) 0.203 0.345 119.94*** 0.242 0.219 4.1739**
Death of household member (Yes =1) 0.026 0.016 5.3518** 0.024 0.023 0.2624

Note: *** p <0.01, ** p <0.05, and * p <0.10
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5.3.2. Resilience information pack

We found the mean resilience capacity index to be 0.414. The score has recorded a very slight
growth over the survey period. Figure 5.1 presents non-parametric kernel density estimates of
resilience distributions among regions over time. It shows more relatively comparable levels
of resilience, meaning that there are no extreme differences among households. It reveals a
clear distinction in distributions of resilience between the four most populated regions and
Others. However, Oromia, SNNP, and Amhara seem to have more relatively similar levels of

resilience. Nevertheless, every region has achieved slight growth in resilience over time.
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Figure 5.3: Kernel density estimates of RCI

Figure 5.2 indicated resilience persistence disaggregated among regions. Nationally, the
proportion of households who were least resilient throughout the survey period consists of
40%. However, only 10.3% of households were always the most resilient. The remaining
households experience at least once (30.06%) and twice (19.54%) across all waves. Regionally,
about 33% of households in other categories, more than 26% in SNNP, 17% in Oromia, 15.9%
in Amhara, and only 7.5% in Tigray were consistently non-resilient in all rounds, while 58.2%,

28%, and 13.4% respectively for others, Amhara and Tigray were consistently resilient.
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Figure 5.4: Resilience persistence (2011/12 — 15/16)

5.3.3. Spatiotemporal patterns of destitution in rural Ethiopia

5.3.3.1. Spatial distribution

Table 5.3 depicts the spatial distribution of the destitution indices among regions in Ethiopia.
The figure also exhibits the relative contribution of regional destitution indices to the national
score. The first three rows show the contributions of each subgroup of the population to the
overall index and sub-indices. These values are constructed by dividing the weighted measures
of each sub-group by the general index, with weights given by the related population share.
The last row shows the related population shares. When we consider destitution among regions,
an even starker pattern emerges during all periods. The magnitude of destitution was
overwhelmingly higher in Oromia (36.4%) and SNNP (33%) than the Tigray (29.3%) and
Amhara (27.7%). The substantially higher score is because of the higher deprivation levels of

health, the standard of living, and education, respectively, in the rural areas of Ethiopia.

Table 5.3: Decomposition of destitution and its partial indices among regions

Tigray  Amhara Oromia SNNP  Others

H 0.293 0277 0364 0330 0.304
A 0.569 0556 0,571 0.563  0.566
M, 0.167 0.154 0.208 0.186  0.172

Population share 0.113 0.237 0200 0.261  0.189

Dimensional analyses are vital and motivating because any reduction in dimensional
deprivation will certainly reduce M,. To understand what matters more in destitution index
assessment, Table 5.4 shows the regionally disaggregated contribution of each dimension and

pillar to the general index. Results show that the quality of education (46%), followed by
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standard of living (34.6%) and health (19.4%) appears to be the most important contributor.
Despite a similar trend of dimensional contributions, there is a notable difference for indicators
where school attendance (25.3%) is the highest provider followed by years of schooling
(20.7%) and child mortality (12.5%). In contrast, the contributions of improved waters (0.8%)
and (0.2%) flooring made have shown non-significant changes. The results suggest that
destitution is more associated with poor literacy and health systems.

Table 5.4: Contribution of each dimension and indicator for Mg

Tigray Amhara Oromia SNNP  Others Total

Education 0.428 0.456 0459 0475 0.463 0.460
Years of schooling 0.187 0.213 0.195 0.212 0.220 0.207
School attendance 0.241 0.243 0.264  0.263 0.243 0.253

Health 0.219 0.201 0.191  0.185 0.185 0.194
Child mortality 0.136  0.132 0.126  0.110 0.130 0.125
Nutrition 0.083  0.069 0.065  0.075 0.055 0.069

Standard of living 0.352  0.343 0.3501 0.339 0.352 0.346
Electricity 0.091  0.092 0.091  0.094 0.086 0.091
Improved sanitation 0.094 0.100 0.096  0.097 0.096 0.097
Improved waters 0.007 0.007 0.011  0.005 0.011 0.008
Flooring made 0.006  0.002 0.0001 0.002 0.004  0.002
Cooking fuel 0.097  0.099 0.097  0.098 0.098 0.098
Asset ownership 0.057 0.043 0.055 0.043 0.057 0.050

Total 1.000 1.000 1.000 1.000 1.000 1.000

5.3.3.2. Temporal distribution

Table 5.5 presents the regionally-decomposed annualized absolute and relative rates of change
in the headcount, intensity of deprivations, and censored headcount index over time. The
proportion of multidimensionally destitute in Tigray, Amhara, and SNNP get worsened by
4.4%, 3.5%, and 3.9%. In contrast, Oromia and Others recorded a small decline in the censored
headcount index by 1.1% and 1.8%. Overall, Amhara is identified as the severely destitute
region with 19.3% in 2015/16. The intensity of deprivation shows a lot of variation in the
incremental changes in 2015/16 compared to the period. Some regions showed progress while
the remaining revealed deterioration. SNNP and Others showed a substantial decline of 2.4%
and 1.1%. Destitution dropped by 4.4%, 0.7%, and 0.5% in SNNP, Tigray, and Amhara while
Oromia and Others deteriorated by 4.6% and 1%.

The absolute and relative rate also reported changes (increases or decreases) in destitution and
its partial indices across two time periods in Table 5.5. The highest reduction is achieved in
SNNP (5.8% and 14.4%) followed by Tigray (0.3% and 0.9%) and Amhara (0.3% and 1%)
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regions. Significant deterioration in absolute and relative terms has happened in Oromia and
Others regions. The intensity of deprivation of the multidimensionally destitute worsened in
absolute and relative terms in all regions except Others. The set of deprivations that poor
households in SNNP, Tigray, Amhara, and Oromia could have experienced has been eradicated
by 2.9%, 1.7%, 1.2%, and 0.8%. In relative terms, reductions in intensity were very strong in
SNNP (4.9%), Tigray (2.9), Amhara (2.1%), and Oromia (1.4%) showing the important
progress made to reduce the share of hardships experienced by those who are destitute. The
intensity of deprivation in the Others region is deteriorated by 0.7% and 0.4% in absolute and
relative terms. We have seen a similar trend of the annualized relative and absolute rate of
changes. SNNP followed by Tigray and Amhara showed relatively higher reduction shifts
while Oromia and Others show deterioration from 1% to 4.6% in absolute and 4.3% to 26.1%

in relative shifts.

Table 5.5: Changes in headcount, intensity, and censored headcount in Ethiopia

Annualized rate of change

2011/12 2013/14 2015/16  Absolute Relative
Destitution headcount ratio
Tigray 0.318 0.247 0.315 -0.003 -0.9%
Amhara 0.304 0.226 0.301 -0.003 -0.1%
Oromia 0.395 0.278 0.418 0.023 5.8%
SNNP 0.402 0.243 0.344 -0.058 -14.4%
Others 0.309 0.217 0.387 0.078 25.2%
Intensity of destitution
Tigray 0.582 0.565 0.565 -0.017 -2.9%
Amhara 0.563 0.553 0.551 -0.012 -2.1%
Oromia 0.582 0.554 0.574 -0.008 -1.4%
SNNP 0.587 0.543 0.558 -0.029 -4.9%
Others 0.570 0.574 0.574 0.004 0.7%
Censored headcount index
Tigray 0.185 0.139 0.178 -0.007 -3.8%
Amhara 0.171 0.125 0.166 -0.005 -2.9%
Oromia 0.230 0.154 0.240 0.010 4.3%
SNNP 0.236 0.132 0.192 -0.044 -18.6%
Others 0.176 0.119 0.222 0.046 26.1%

The spider diagram in Figure 5.3 portrayed the share of each indicator on the extent of
deprivations in rural Ethiopia. Generally, the standard of living takes the highest deprivation,
followed by health and education. The trend continued across all rounds in a similar fashion.
To get poverty to zero, looking at the indicators has paramount importance in designing and
implementing the right policies. The country slightly improved school enrollment and years of

schooling in the educational dimension, while adult illiteracy remains consistently high over
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the survey period. On the other hand, child malnutrition and mortality steadily declines and
contributes a lot in the fight against destitution. We exhibits the highest-burden of destitution
in the standard of living dimension due to asset deprivation and poor rural technology and
cooking fuel use that corroborates with Diwakar (2016). The World Bank (2015) also
confirmed that 6 out of 10 rural households still do not have improved water sources.

Spider diagram of deprivations

Years of
Schoonng

School

ttendance
Cooking fuel Chilq =0—2011/12
mortality —m-2013/14
Child 2015/16
Floor made ' a
malnutrition
Improved -
Electricity
water access
Improved
sanitation

Figure 5.3: Contribution of each indicator in destitution

Table 6 depicts the contributions of indicators and dimensions to destitution over time. The
highest fluctuations in the deprived level of education and health characterize the temporal
trends in the magnitude of destitution, followed by standard of living and health. Deprivation
levels varied significantly over the survey period. The trends in the change in the deprivation
levels are inconsistent. The contribution of education declined by 2.6% whilst health and
standard of living intensified by 1.4% and 1.1%. The adjusted headcount ratio shows that years
of schooling and school attendance took the highest ranks in terms of contribution over the
survey period. The part from malnutrition steadily declined over time, whereas child mortality

aggravated.
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Table 5.6: Contribution of each dimension and indicator to Mg

2011/12  2013/14  2015/16
Education 0.451 0.525 0.425
Years of schooling 0.212 0.248 0.175
School attendance 0.239 0.278 0.251

Health 0.211 0.119 0.225
Child mortality 0.061 0.091 0.211
Malnutrition 0.150 0.027 0.014

Standard of living 0.338 0.356 0.349
Electricity 0.091 0.095 0.089
Improved sanitation 0.094 0.100 0.099
Improved waters 0.011 0.007 0.006
Flooring made 0.002 0.002 0.003
Cooking fuel 0.096 0.101 0.098
Asset ownership 0.045 0.052 0.054

5.3.3.3. Robustness of destitution estimates

We begin our robustness analysis by assessing dominance with respect to changes in the
destitution cut-off. Alkire and Foster (2011) developed the conditions for Mo orderings across
k values, based on the vectors of weighted attainments. We test the robustness of dominance
relationships among regions to the selection of the k destitution cut-off within a range of
admissible values, in this case between k = 0.1 and k = 0.8. The selection of 0.333 as a cut-off
captures those who do not meet minimum agreed standards in multiple indicators of basic
functioning simultaneously. The normative argument for the lower bound is that while a
household may have one shortfall of indicator, it is more likely that households with multiple
deprivations are destitute. Indicators may be inaccurate proxies for deprivation occasionally.

On the other extreme, the cut-offs above 0.4 can be considered excessively demanding.

The dominance relations among the regions to test the sensitivity of the destitution index to
different cut-offs, are shown in Figure 5.4. Each curve shows the destitution level among the
regions when K is varied. If a curve lies below or above another curve, we can say a dominance
relation exists between the two states. When two curves cross each other, there is no clear
dominance. The result shows that regardless of k-values, rankings for all regions are stable at
both maximum and minimum values of Mo. The estimates of Mo declined with an increase in
the destitution cut-off. The result suggests that the rankings are highly robust to the changes in

the destitution cut-offs.
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Figure 5.4: Mo comparisons as the cut-off k varies among regions

5.3.4. Econometric results

5.3.4.1. The role of resilience on destitution in the presence of shocks

Rural households are subject to several shocks. In Table 5.7, we present the results of the panel
probit model. The empirical analysis reveals a significant effect of rainfall variability in
exacerbating destitution. This is because rainfall variability heightens destitution through
multiple channels in developing countries. It has direct and indirect effects on agricultural
incomes and thus can harm food security (Demeke et al., 2011). The adverse effect on crop
yields, income, and food, specifically on the asset poor, deteriorates the welfare of rural
households (Boansi et al., 2021). Rainfall shock leads to persistent multidimensional poverty

and poverty traps.

Our findings confirmed the sturdy adverse effects of flooding, conflict, input price hikes, and
production shocks on destitution in rural Ethiopia. The finding corroborates shreds of evidence
(Woodson et al., 2016; Smith and Frankenberger, 2015). The country is often affected by
climate shocks, with severe droughts followed by heavy floods expected to become a norm.
Shocks ultimately reduce the amount of land used for agriculture and decrease crop
productivity (Dimitrova, 2021; Gebrechorkos et al., 2020; Borgomeo et al., 2018). The
lowlands are more susceptible to flooding caused by river overflows (Melketo et al., 2021).
Climate shocks exacerbate disease outbreaks and infestations of crops, insects, and pets. Since
the water becomes contaminated due to compromised sanitation facilities and the difficulty of
maintaining hygienic, floods often speed up the spread of cholera. Following certain months

of eking out to survive, rural households faced formidable challenges of heavy rain. This
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ultimately causes a range of adverse consequences such as losses in incomes, crops, and
livestock, a decline in per capita consumption, social instability, and eventually obliterates asset
gains poor households attain.

The linkage between resilience capacity and destitution is negative and statistically significant.
This implies that higher asset endowments, adaptive capacity, social safety nets, and access to
social services better protect destitution. Promoting interventions that build resilience
capacities in smallholder farming communities is paramount for protecting destitution. Table
5.7 also shows the mediating role of resilience capacities between shocks and destitution.
Resilience capacity and annual rainfall variability interaction terms are negative and
significant. This could show that the total effect of resilience on destitution might be lower as
annual rainfall variability intensifies. This implies that enhancing resilience capacity

imminently protects destitution in the presence of rainfall shocks.

The share of non-farm income correlates negatively and significantly with destitution. Non-
farm economic activities are a growing and vital source of income for reducing destitution in
rural households. Some people escape destitution by successfully resorting to non-farm
activities to gain resources they can invest in assets. There is also a significant and positive
relationship between credit and distance to the market and towns with destitution. The linkages
between credit and destitution in rural areas are complex. Failure to repay loans is a chronic
factor that saps financial resilience, while the onset of a high debt repayment schedule can
trigger acute causes of destitution. Loans often taken for agricultural inputs combined with crop
failures cause indebtedness, forcing households to sell productive assets, becoming destitute.
Trading is an escape route out of destitution. Those living close to towns and markets
strengthen their resilience capacity consistent with (McManus et al., 2012) over time as we

may fully integrate them into the market and the non-farm economy.

Dependency ratio and female headship in intensifying destitution are also nontrivial. There was
a higher chance of being destitute if a household had a higher dependency ratio. As the number
of economically non-active member increases, there would be less expenditure on education
and healthcare services to satisfy the basic needs of survival. Results show a higher prevalence
of destitution in households headed by females substantiating (Espinoza-Delgado and Klasen,
2018). Literacy of the head is significantly and negatively associated with the likelihood of
being destitute, as it opens up opportunities to create potential pathways for reducing poverty

confirmed by (Hanjra et al., 2009).
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Table 5.7: Random effect probit estimates (multidimensional destitution)

Coef. Std. Err.
Resilience capacity -1.2993** 0.6563
Rainfall variability 0.2273*** 0.0404
Drought -0.0426 0.4060
Flooding 0.0002** 0.0001
Conflict 0.0193*** 0.0066
Input price hikes 0.0009** 0.0005
Death of a household member 0.5826 0.3993
Production shock 0.1063*** 0.0102
Household size -0.0615 0.0973
Dependency ratio 0.0784* 0.0421
Female household head 0.1188** 0.0565
Education -0.0010** 0.0005
Irrigation -0.0811* 0.0467
Oxen number -0.0290 0.0180
Share of non-farm income -0.0497** 0.0225
Distance to the market 0.0013*** 0.0004
Distance to the towns 0.0775** 0.0383
Access to credit 0.1510** 0.0617
Resilience capacity * Drought 0.3753 1.5466
Resilience capacity * Rainfall variability -0.0044*** 0.0016
Resilience capacity * Conflict -1.5726 1.4936
Constants -1.4639*** 0.2468
/Insig2u -0.9415 0.1105
sigma_u 0.6245 0.0345
Rho 0.2806 0.0223

Note: *** p <0.01, ** p <0.05, and * p <0.10

5.3.4.2. Effect of shocks and resilience on vulnerability to destitution

Table 5.8 provides the fixed effect ordered logit model estimates of the linkages between shocks
and resilience capacities on vulnerability to destitution. The output shows that the algorithm
for maximizing the log-conditional likelihood converged after three steps. The ordered
dependent variable has three categories, so two different dichotomizations are possible. All

variables are jointly statistically significant, as revealed by the Wald test.

Exposure to concurrent and recurrent shocks is a pernicious phenomenon in rural Ethiopia. The

finding also revealed that rainfall variability, input price hikes, drought, and production shocks
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exacerbate vulnerability to destitution. Covariate shocks are more virulent than idiosyncratic
ones (Dercon et al., 2005). Rainfall shocks are one of the major shocks driving the welfare
problems in developing countries. The result also confirmed that vulnerability is almost an
inevitable result of rainfall variability and drought under which farmers struggle daily to make
a living. Shocks exacerbate destitution by way of reduced education, labor market participation,
and agricultural output that subsequently drive a decline in incomes and consumption (Ngoma
et al., 2019). They compromise the abilities to develop households’ stock of wealth and stifle
them to use it effectively to sustain improvements in their lives. As a result, they lack the
required assets to convert into income requirements. When prolonged, shocks result in a
downward spiral of asset loss and impoverishment that ultimately limit years of development
gains and efforts to eradicate welfare problems (Campos et al., 2014).

In contrast, households with a greater resilience capacity tend to be less vulnerable due to their
higher assets endowments, access to basic services, social safety nets, and adaptive capacity.
There still remains the potential for farming to be an integral part in the process of reducing
vulnerability to destitution. The potential has to be unlocked through commercialization,
extension and irrigation. The result also evidence their redeeming abilities against vulnerability
to destitution. The findings indicate that the farmers highly integrated to the market, get better
skill on price of product and appropriate information to produce market-based products and
makes better welfare outcomes. The role of agricultural extension and irrigation services on
vulnerability to destitution are also positive. Holding all else constant, better extension and
irrigation services are less vulnerable because they meet the requirements of smallholder

farmers and improve their farming practices and livelihoods (Gebrekidan and Bizuneh, 2021).

Since the sector is fraught with shocks and less remunerative (Dagunga et al., 2020), the non-
farm economy is associated with reduced vulnerability to destitution. The results also revealed
that a better share of the non-farm income have a negative and significant impact. A better
share of the non-farm economy signifies a strong rural economy because of the greater share
of casual laborers' access to formal jobs and enhanced productive asset base. This provides
strong evidence for the argument that vulnerable households diversify their livelihood activities
as a risk management strategy, and to supplement their inadequate harvests. The finding also
shows that wage labor participation has a significant impact on reducing vulnerability to
destitution. This highlights the significance of non-formal employment in rural areas, as

distinct from more transient farming income sources.
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Table 5.8: Fixed effect ordered logit estimates

Robust Odds Robust

Coef. Std. Err.  Ratio Std. Err.
Resilience capacity -0.117***  0.019 0.890***  0.017
Rainfall variability 0.271** 0.113 1.312** 0.149
Drought 0.248***  0.033 1.281***  0.042
Input price hikes 0.250***  0.096 1.285***  0.123
Conflict 0.001 0.002 1.001 0.002
Production shock 0.231***  0.075 1.260***  0.095
Number of idiosyncratic shocks 0.004 0.005 1.004 0.005
Age of household head 0.004 0.002 1.004 0.002
Female headship 0.065 0.071 1.068 0.076
Household size 0.138 0.088 1.148 0.101
Commercialization -0.416*** 0.064 0.660***  0.042
Share of non-farm income -0.009***  0.002 0.991***  0.002
Wage labor participation -0.217*** 0.081 0.805***  0.065
Irrigation -0.179**  0.077 0.836** 0.065
Extension -0.140***  0.050 0.869***  0.043
Observations 7125 7125

Note: *** p <0.01, ** p <0.05, and * p <0.10

5.3.4.3. State dependence of multidimensional destitution

Table 5.9 depicted model estimates of the dynamics of multidimensional destitution. The first
coefficient, lagged destitution, is the lagged value of the dependent variable capturing genuine
state dependence. Once controlled for the initial condition and the role of unobserved
heterogeneity, the estimated lag dependent effect or true state dependence is significant. The
positive coefficient of the lagged destitution indicates the presence of significant dynamics of
genuine state dependence. This means that the households who were destitute during the
preceding year have a higher probability of staying destitute than the household who was non-
destitute the previous year. The past experience was connected to the status of destitution in

the future. The finding is consistent with a study in Ethiopia by Tefera et al (2017).

The reports of the coefficients for control variables, as expected, indicated that households with
large size and subjected to covariate shocks are more prone to experience destitution, while
households with better resilience capacity and land quality significantly insulate themselves
against destitution. Next, we observed the set of coefficients of variables capturing unobserved

heterogeneity: the initial value and the within-unit averages of time-varying explanatory

133



variables. Here we find out a statistically significant and substantial positive effect of the initial

value of multidimensional destitution, household size and idiosyncratic shocks and within unit

averages of the household size and exposure to a number of covariate shocks.. This indicates

that these characteristics are correlated with unobserved factors positively associated with

destitution. However, initial values of share of non-farm income and within unit averages of

resilience capacity and land quality index have significant negative effects.

Table 5.9: Dynamic random effect probit model estimates

Coef. Std. Err.
Lagged multidimensional destitution 0.213*** 0.048
Initial multidimensional destitution -0.148*** 0.037
Resilience capacity -15.89*** 0.856
Household size 0.255%** 0.020
Share of non-farm income -0.052 0.053
Land quality index -0.021*** 0.002
Covariate shocks 0.004*** 0.001
Idiosyncratic shock 0.0314 0.032
Resilience capacity 0 -0.182 0.754
Household size_ 0 0.046** 0.021
Share of non-farm income _ 0 -0.121* 0.065
Land quality index _ 0 -0.014 0.013
Covariate shocks 0 0.009 0.023
Idiosyncratic shock 0 0.071** 0.035
m__ Resilience capacity -11.63*** 1.396
m__ Household size 0.011*** 0.002
m__ Land quality index -0.081*** 0.030
m__ Share of non-farm income 0.130 0.086
m__ Covariate shocks 0.369** 0.143
m__ ldiosyncratic shock 0.029 0.088
Constants 5.679*** 0.311
/Insig2u -1.616 0.225
Sigma_u 0.446 0.050
Rho 0.166 0.031

Note: *** p <0.01, ** p <0.05, and * p<0.10



5.4. Conclusions

This paper examines the effect of shocks on destitution and vulnerability to destitution, and the
role of resilience as a mechanism between shocks and destitution in rural Ethiopia. The results
are sobering when looking at the spatial heterogeneity and temporal shifts of destitution. We
detect a profound divide among the destitute. The result revealed that destitution falls
asymmetrically among regions. This is because the distribution of shocks finds out a large
spatial heterogeneity with the highly vulnerable regions belonging to have more destitute.
Progresses in SNNP, Amhara, and Tigray regions drove brawny national contribution in
destitution reduction. However, destitution gets exacerbated because of Oromia and Other
regions. This is because the destitute face resource constraints of all kinds, which inhibit their
ability to construct viable livelihoods and leave them highly vulnerable to shocks that, could
push them over the edge. Likewise, reductions in the incidence and intensity of destitution have
been awkward and uneven among regions. The intensity of deprivation has gradually declined
in all regions, except Others. With joint deprivations, a staggeringly high proportion of the

destitute is deprived concurrently of education and standard of living.

We find strong state dependence on multidimensional destitution in rural Ethiopia. A
household that is destitute in any given period is more likely to be destitute in the subsequent
period. This provides evidence of the presence of destitution trap, an equilibrium level of
destitution that is difficult to exit from without external interventions. The result revealed that
exposure to shocks such as rainfall variability, flooding, conflict, drought, input price hikes,
and production shocks exacerbate destitution. The other strand of challenge that contributes to
the growing destitution and vulnerability to destitution is dependence on rain-fed farming,
accompanied with inadequate rural infrastructure, weak markets, few non-farm employment
opportunities, and constrained access to agricultural inputs. Farming on its own does not lift
households out of destitution. Already risky, shocks that lead to further impoverishment and
lower profitability of agriculture worsen the farming practices. Households subject to female
headship and high dependency ratio are more likely to fall into destitution. Rural households
can also be at risk of destitution when they can access loans because of a short period of
repayment. Failure to repay loans is a chronic factor that debilitates resilience, while the onset

of a high debt repayment schedule can trigger acute causes of destitution.

In contrast, we found that resilience capacity had a savior role and mediates the effect of shocks

on destitution. The evidence supports the notion that some households escape destitution and
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vulnerability to destitution by successfully resorting to strategies that enhance resilience
capacity in the presence of shocks. Farming lifts many people out of destitution and
vulnerability to destitution. This can be done through improving access to modern agricultural
inputs, public investment in extension services and small-scale irrigation, and human capital
formation. Furthermore, an important source of protection from vulnerability to destitution
stems from growth in the share of non-farm income, wage labor participation, and traditional
social support networks.

Our analysis sheds light on some important policy implications. First, the spatial disparity
highlights the need for strategies to overcome destitution designed using a territorial approach.
Regionally disaggregated policies that consider the heterogeneity are urged to improve social

convergence to minimums.

Second, plenty of emphasis, a substantial budget, and policies are offered for agriculture.
However, the sector is fraught with shocks. It is not also remunerative to lift households out of
destitution and vulnerability to destitution. Since dependence on rain-fed agriculture exposes
smallholders to repeated shocks, investing in irrigation and extension as a palliative response
to solve the underlying problem opens up the prospect of reducing destitution and vulnerability.

Investing in human capital formation should not be overlooked.

Third, farmland is diminishing, so a complementary pathway out of destitution to agriculture
is increasingly needed. The emerging sustainable line of inquiry to mitigate shocks and
improve household welfare highlighted the crucial role of resilience capacity. Greater non-farm
income through diversification of economic activities has played a significant role in ensuring
escape from destitution. Fighting destitution reduction demands multifaceted and
complementary support to farming and the rural non-farm economy. Therefore, the findings
strongly suggest that proximity to towns and markets provides a clear route out of destitution.
Investment in rural infrastructure and migration out of agriculture yield a faster pace of
sustained escape out of destitution. Urbanization is essential alongside human capital
development to ensure that no one is left behind. To have a far-reaching impact on reducing

destitution both safety and cargo-net policies must be implemented.
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Chapter 6: Synthesis: Recapitulation, Major Findings, Policy Implications,
and Caveats and Future Research

6.1. Recapitulation

The challenges to ending extreme poverty and eliminating hunger, food insecurity, and all
forms of malnutrition keep growing. Destitution is also of great concern. The world embraced
the SDGs' targets to eradicate them at the end of 2030. Therefore, numerous countries and
governments adopted these declarations and mainstream them in their national policies, plans
and strategies. To that end, many developing countries substantially reduce those welfare
problems. However, the pattern is uneven, and SSA reflects a disappointing pattern. The region
still harbors a significant share of its population living in extreme poverty, food and nutrition
insecurity, and destitution. And it is also projected that these welfare problems increasingly

remain potent.

A growing proportion of households in rural Ethiopia fail to make a viable living without large-
scale humanitarian assistance, even in relatively good harvest years. Although the country has
exhibited rapid economic growth in recent years, the numbers of poor, food and nutrition insecure
and destitute remain colossal. Many explanations were found possible for these ostensibly
conflicting narratives. Firstly, the difference could be one of the high rates of impoverishment
since a significant portion of the population is vulnerable to unabated recurrent and concurrent
shocks. A second explanation could be that the different poverty, food and nutrition insecurity
and destitution perspectives measure distinctive and non-commensurate aspects which in turn
misleads policymaking. The other equally important reason could be that the welfare problems
are influenced by a rising and falling tide of those welfare problems in tandem. Therefore, the

stock of the poor, food and nutrition insecure, and destitute often reconfigured everywhere.

Due to the growing scale of human suffering brought about by welfare problems, the fight
against them via resilience appears an important paradigm over the past two decades. The
concept of resilience has emerged as a vanguard in the development lexicon. However, it needs
to be embodied in a more rigorous empirical and theoretical framework. In light of this, we
contribute to this emerging theme of development research by analyzing the linkages between

shocks, resilience, and welfare problems in rural Ethiopia.

Shocks jeopardizing the welfare of rural households in Ethiopia do not come as a surprise as

many rely on rain-fed and subsistence agriculture which is subjected to uncertainties. The
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official poverty statistics evidenced from household surveys that poverty being sharply fallen
since the early 1990s contradicts OPHI’s rank of being second from the last (Niger) in the
empirical context. Due to the commutative humanitarian crises, relief efforts are on the brink
of failure to sustainably reduce welfare problems. Enhancing resilience to fight against welfare
problems has gained growing popularity in recent policy discourse. Adapted from food and
nutrition insecurity, we tried to make poverty very much at the heart of this discourse.
Henceforth, Article 1 examines the role of building resilience in reducing multidimensional
poverty and its dynamics in rural Ethiopia. In our understanding, this study is the first to
document the role of harmonizing relief and development in curbing multidimensional poverty
in developing countries. We also attempted to tests an alternative measure of resilience capacity
index to the FAO-RIMA approach.

Eradicating extreme poverty to zero demands an alternative and valid predictor of poverty.
Conceptually, numerous studies revealed that assets reflecting the long-term wealth and
subjected to less measurement error form a more robust basis for detecting the poor than the
conventional measure. Asset poverty is multidimensional and can offer multiple policy
solutions for poverty reduction. An accumulating body of empirical evidence strongly
underlined the need to have a forward looking and dynamic framework that consistently
predicts future poverty. The asset-based poverty measure is an issue in the Ethiopian context
that little rigorous work has been done using nationally representative household data.
Reformulating poverty analysis explicitly on an asset basis offers advantages to exploring the
third generation poverty measures: structural and stochastic poverty. Therefore, Article 2
examines the effect of shocks on structural and stochastic poverty and transitions. It also
focuses on resilience capacity as a mechanism for dealing with shock and stochastic and

structural poverty.

While poverty reduction is a development objective in many developing countries, food and
nutrition insecurity is central in the policy arena. Ending hunger and reducing food and
nutrition insecurity are the other SDG targets. Food and nutrition insecurity is often interlinked
with poverty and creates a vicious cycle so that efforts are needed to tackle these issues
concomitantly. Empirical evidence provides mutually reinforcing pathways to break the
vicious cycle of poverty and food and nutrition insecurity. Thus, Article 3 aims to shed light
on the linkages between shocks and food and nutrition insecurity and underscore the role of

resilience capacity in mediating between shocks and food and nutrition insecurity. It also
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highlights how the conceptualization of resilience, which incorporates the combination of
access to social services, assets, adaptive capacity, and social safety net dimensions, allows for
capturing the wide range of responses and strategies we put in place to respond to shocks.

Poverty in rural Ethiopia fell sharply in the last two decades. However, there is still a
formidable core of ultra-poor people. The concerns about how to focus global efforts on the
uncounted pockets of poverty remain a mainstay of the debate on SDGs. Therefore, putting an
end to the worst forms of poverty as the new development agenda is a growing consensus. The
multidimensional poverty measurement approach provides a high-resolution lens to deal with
destitution. Article 4, thence, attempts to examine the destitution effect of shocks. We also

addressed the conciliating role of resilience capacity between shocks and destitution.

In a nutshell, the analysis builds on the ESS dataset. Four articles employed a nationally
representative panel of household data from the Ethiopian Socioeconomic Survey. We also
applied a metadata set for quantitative research synthesis. In light of the research inquiry, this
chapter synthesizes and discusses the findings of the five self-contained papers constituting the
dissertation. It also discusses the studies' contributions to the empirical body of development
theories and practices, policy implications and caveats, and additional lessons for future

research.

6.2. The major findings

Rural households in Ethiopia are vulnerable to numerous covariate and idiosyncratic shocks.
Investigating the welfare impact of these shocks and the savior role of building resilience and
agricultural productivity has been essential themes of this dissertation. Therefore, we applied
statistical tools, micro-econometric and Meta-regression models to analyze the stated objectives
in five self-contained but closely related essays. The studies pursue to introduce readers with the

following key findings.
6.2.1. Profiles of welfare problems and resilience

Paving the way to reduce poverty, food and nutrition insecurity, and destitution framed in the
context of SGDs that set specific quantitative targets to be achieved within a specified time
framework have gained considerable popularity. Profiling these welfare problems
therefore play a vital role in understanding the extent of problems and embarking and/or
evaluating the strategies and policies. This section deals with exhibiting the extent and

distribution of poverty, food and nutrition insecurity, and destitution profiles in different
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domains. It also provides a nuanced picture of the dynamics of these welfare problems.
Needless to say that monitoring the welfare problem at an aggregated level is imperative
because policymakers want to know if the government strategies and policies are helping those
in needs. Equally important is the need to disaggregate spatiotemporal patterns and dynamic
distribution since cumulative statistics tend to inflate or hide the considerable disparities among

regions over time.

Generally, Ethiopia experienced a steady decline in multidimensional poverty in both absolute
and relative terms. The highest improvements in headcounts occurred between 2011/12 and
2013/14 than henceforth. The result also reveals that 10.1% of the total possible set of
deprivations that poor households in that society could have experienced has been eradicated;
42.9% remains. The relative rate of change between 2011/12 and 20115/16 is 0.238, which
tells us that Mo has gone down by 23.8% compared to the initial level. Noteworthy features of
this decomposition are that the incidence contributes more than intensity, likewise, movers
probably contributed more than stayers to multidimensional poverty reduction. Furthermore,

multidimensional poverty has high inertia.

In contrast, the recent trend in poverty reduction in Ethiopia strongly suggests that the pace of
structural and stochastic poverty reduction is weak and lack momentum. These results reveals
that structural and stochastic poverty heightened by 3.8% and 0.39% between 2011/12 and
2015/16. Upward mobility was predominantly experienced by the stochastic over the structural
ones. However, it is not easy to interpret the percentage decline as they are cheering or
disappointing results. The pool of structural and stochastic poverty is constantly refreshed by
concurrent ebbs and grows. When zooming in the regional distributions, there is broad
heterogeneity in both measures. The inter-regional gap is also enormous. Accordingly, the
Tigray region experienced the lowest structural and stochastic poverty. Unfortunately, the
current war makes the region emblematic to livelihood crises. The poverty-stricken areas by
and large are located in ecologically vulnerable regions with poor living conditions, frequent

shocks, lagging economic foundations, poor infrastructure, and inadequate public services.

Food and nutrition insecurity on the other hand experienced steady declines. We juxtapose the
alternative measures and compare levels and trends. Nationally and regionally, the results
confirm that food insecurity in kilocalorie term is higher than the multidimensional and food
poverty approaches. Food insecurity in Kilocalorie slightly declined between 2011/12 and

2013/14 and nearly half of them were able to recover subsequently. Multidimensional food
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insecurity has reduced much faster than others at the national level. There is also higher inertia
of multidimensional food insecurity in that households could not escape once they descend it.
The regionally disaggregated values also confirm a significant decline of multidimensional
food insecurity in Tigray and Oromia. At the national level, it is evident that food insecurity in
multidimensional and food poverty terms reduced much faster than others, almost in parallel
trends. Generally, multiple food insecurity measures identified distinct groups that depict
limited overlap.

Even though Ethiopia has made cheering momentum in reducing poverty and food and
nutrition insecurity, destitution remains high. Quantifying destitution is also charged with
conceptual, methodological, and analytical pitfalls. This study therefore adopted the Alkire and
Foster methodology to construct destitution. Accordingly, destitution is a significant and
deepening phenomenon that remains stagnated over time. There is also a marked geographical
disparity and starker pattern in the destitution index during all periods. Destitution is largely
driven by living standard dimension. The education dimension still contributed the most to
destitution alleviation, which is the most important field that curbs destitution recurrence in the
future. There were slight improvements in the destitution only through education dimensions
and such indicators as years of schooling, malnutrition, electricity, and improved access to
drinking water. The contribution accounts for more than half of the national destitution index.
Our analysis also shows that regions with less number of destitute (16.06%) are located in the
north (Amhara and Tigray). However, regions with more destitute (19.73% and 17.23%) are
distributed in the south (Oromia and SNNP) and Others. A region with a high initial destitution
may be able to reduce it in absolute and relative terms much more than the one having a low
initial level of destitution. Lastly, almost all regions reduced multidimensional poverty faster

than destitutions.

There are good reasons for welcoming the emergence of resilience as a useful concept to
capture all possible well-being pathways in the presence of shocks. The resilience capacity
index of rural households in the Ethiopia changed over the period, slightly decreasing between
2011/12 and 2013/14 but increasing sensibly between 2013/14 and 2015/16. The SNNP and
Oromia regions scored better resilience index across the survey rounds. On the contrary, Others
Ambhara, and Tigray regions achieved the lowest score. Given colossal regional inequality,
attention requires to the pastorals and drought prone areas, where the bulk of poor households

are concentrated.
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6.2.2. Does resilience matters for multidimensional poverty?

Multidimensional poverty is an economic drain, which we all pay. The arduous task of
eliminating extreme poverty in all its forms to zero in Ethiopia, where smallholder farming is
the dominant livelihood activity and the source of vulnerability is an overriding objective of
the incumbent government. In light of this, Article 1 reveals the causal pathways through which
resilience curbs multidimensional poverty. The finding provide evidence that enhancing the
resilience of smallholders and their farming systems plays an indispensable role in
multidimensional poverty reduction. However, resilience is not a panacea. Commercialization,
raising the share of non-farm income, literacy, a household size vindicated with the existence
of more economically active members, and saving serves as a hedge against multidimensional
poverty. In contrast, the recurrence of multiple idiosyncratic shocks accompanied by credit and
renting out land occupies a central place in hindering multidimensional poverty reduction.
There is also a genuine state dependence on multidimensional poverty. Therefore, past poverty

experience increases the multidimensional poverty risk in the future.

6.2.2. Resilience for structural and stochastic poverty in the presence of shocks

Ending poverty in all forms and shared prosperity demands actions beyond the economic
domain. Yet the conventional measures could not portray the starkly different poverty
categories. It was therefore vital to apply a forward-looking and dynamic framework that
consistently predicts future poverty. Thence, we reformulate poverty analysis that explicitly
integrate monetary and asset basis to address the structural and stochastic poverty transitions.
Structural and stochastic approaches thus have considerable potential to contribute to a
profound understanding of poverty processes and in helping formulate targeted poverty
reduction strategies. Article 2, thus, scrutinizes the effect of shocks on structural and stochastic
poverty, transitions, and the role of resilience as a mechanism for dealing with shock and
stochastic and structural poverty. The study finds evidence that experiencing shocks have
damaging impacts on structural and stochastic poverty. In contrast, we revealed that resilience
curbs structural and stochastic poverty as idiosyncratic and covariate shocks intensified.
Besides, access to irrigation, literacy, good vegetation cover and non-farm economic activities
augment structural and stochastic poverty reduction. Identifying drivers and interrupters also
refine the understanding of the causes of ascent and descent of structural and stochastic poverty
which is crucial for designing more effective policy interventions. Therefore, the underlying

poverty transition patterns also evidenced that rainfall variability, drought, conflict, input, and
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output price volatility, and idiosyncratic shocks are principal drivers and interrupters of
structural and stochastic poverty.

6.2.3. Food and nutrition security effects of resilience

Food and nutrition insecurity are often interlinked with poverty, creating a vicious cycle with
each fueling the other. Achieving food and nutrition security for all is an ever-growing
challenge in rural Ethiopia and has remained a more fundamental policy concern. The
vulnerability of rural households in the context of shock has long been highlighted. Shocks are
the major impediments to food and nutrition security efforts. Idiosyncratic and covariate shocks
have adverse effects because of the presence of hysteresis that generates indiscriminating or
differential rates of recovery. The links between resilience, food, and nutrition security seem
therefore easy enough to draw. Yet the resilience discourse in this area is also relatively vague
and shifting, and faces significant scarcity in empirics. The distortionary effects of redemptive
interventions' potential gain accompanied by the malign impacts of shock necessitate a more
systematic and integrative approach. Given this, Article 3 posits that the hypothesis serves the
main added-value of using resilience as an integrative nature worth protecting food and
nutrition security loss and fostering recovery. Furthermore, resilience is positively related to
future food and nutrition security outcomes, decreasing the probability of suffering a future
food and nutrition security loss and facilitating recovery after the loss instances. These results
are robust to the model specifications. The resilience capacity index mitigates the negative
impact of idiosyncratic and covariate shocks. The findings evidenced the savior role of
resilience capacity in reducing the likelihood of suffering food security loss and facilitating
recovery. We also found that literacy, access to irrigation, and growth in the share of non-farm
income have potentially diversified diets and smooth food consumption during times of shock.
In contrast, wage labor participation, distance to the market, land fragmentation, and

households headed by old and females reduced dietary diversity and food consumption scores.

6.2.4. The linkages between shocks, destitution, and resilience

The quest to end multidimensional poverty has suffered its worst setback because of shocks.
Poverty levels remained virtually unchanged because of the vexing challenge of
impoverishment and transitory escapes. With the principal objective of providing options for
the hard road to zero multidimensional poverty in all its forms everywhere, we singled out the
destitute as a population of concern. Article 4, therefore, attempts to examine the effect of

shocks on destitution and vulnerability and the mediating role of resilience capacity between
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shocks and destitution. It also disclosed the spatial heterogeneity and temporal shifts of
destitution, shocks, and resilience linkages in rural Ethiopia. A marked progress has not been
achieved in destitution reduction at the national level. However, the results are sobering in that
destitution falls asymmetrically among regions. The distribution of shocks also reveals
geographic disparities with the highly vulnerable region belonging to harboring many destitute.
SNNP, Amhara, and Tigray regions drove brawny national contributions to reducing
destitution. In contrast, destitution exacerbates because of Oromia and Others. One strong
assumption of the AF dual cut-off approach is using fixed destitution cut-offs. In response, we
employed a sensitivity analysis for changes in destitution cut-offs. The study evidenced that
multidimensional destitution is less sensitive to downward as opposed to an upward revision
of the destitution cut-off. Econometric results show that building resilience emerged as the
guardian of curbing destitution. Furthermore, the results confirm that enhancing the rural non-
farm economy and investing in irrigation, market, and road infrastructures have a role in
reducing destitution. However, idiosyncratic and covariate shocks, land fragmentation, loan,
female headship, and dependency ratio put households at risk of falling into destitution. The
redeeming ability of commercialization and literacy are also imperative against destitution. The
result also provides evidence that the detrimental effect of shocks on destitution is mitigated

by resilience.

6.3. Concluding remarks

Ethiopia has exhibited rapid economic growth over two decades. Human capital formation,
infrastructure growth, increased agricultural production and productivity, public investments
in social safety nets, increased assets and their returns, and reducing the effect of shocks are all
parts of the changing economic scenery. Despite the unprecedented economic growth, less of
it is translated into vigorous achievements in eliminating welfare problems. Growth alone is
not enough to achieve the stated objective on any significant scale. As a result, the country still
harbors a compelling share of its population in poverty, food and nutrition insecurity, and

destitution.

While agricultural policy often gets plenty of emphasis and a substantial budget allocation, the
sector remains fraught with many threats. The bulk of rural household works on small farms
that hold their potential for economies of scale or is landless and depends heavily on earnings
from supplying unskilled wage labor. They also faced many livelihood security challenges such

as limited access to capital, tenure insecurity, climate variability, land fragmentation, declining
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soil fertility, population growth, weak or flawed markets, and poor technological breakthrough
that create and perpetuate welfare problems. It, thence, seizes opportunities at which farm
productivity produces more improvements for the poor, food and nutrition insecure, and
destitute. Besides, it has long been highlighted that maintaining welfare gains appears to be a
fundamental challenge as adverse shocks increase vulnerability and inhibit progress. Hence,
understanding the welfare impacts of shocks, and the role of resilience and agricultural
productivity in the presence of shocks, highly relevant for policymakers, are the major themes
of this dissertation. Therefore, all the chapters contributed to this line of inquiry organized into
five themes a) disentangling the trend, trajectories, and transitions of welfare problems b) the
multidimensional poverty reduction role of building resilience c) the effect of shocks on
structural and stochastic poverty and the reconciling role of resilience capacity between shocks
and structural and stochastic poverty d) food and nutrition security and resilience linkages, and
e) how shocks impacts on destitution can be reduced by enhancing resilience. The findings are

encouraging and the following crucial conclusions are drawn.

This study disentangles the trends of welfare problems in rural Ethiopia. The overall body of
evidence paints a picture of substantive improvements in living standards throughout the
survey. The general story that emerged from the analysis is one of steady but uneven progress,
witnessing heterogeneous movement along the trajectories. Moreover, while slightly more
muted, other measures confirm the general pattern of improvements. A decline in
multidimensional poverty is emanated mainly from incidence than the intensity. The share of
hardships experienced by those who are poor remains stagnant. There is also higher inertia and
strong state dependence. Therefore, households that experienced poverty in the preceding year
are at a higher risk of staying in poverty. The higher inertia implies households are not likely
to move in and out of poverty rapidly since the non-poor necessitate the accumulation of assets
and increased investment in health and education. Aggregate statistics portray dismal pictures
of large numbers living in structural and stochastic poverty. The rising and falling tides
constantly reconfigure the pool of the structural and stochastic poor. In these simultaneous

ebbing and growing, the country outweighs transitory escapes and impoverishment.

The low degree of dissonance among measures in identifying the poor and food and nutrition
insecure is not entirely surprising. Many similar results have been evidenced in other
developing countries. This suggests that having information on one measure over time does
not necessarily predict changes in others, and vice versa. Employing a single measurement

approach underestimates the multifaceted nature of poverty and food and nutrition insecurity
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and its dynamics. Exclusive reliance on a single measure risks emphasizing factors that may
not deal beyond the temporary boosting of a single indicator of households. The finding has
implications for assessing progress in improving household well-being over time. Until each
measure precisely tells, policymakers should not miss real changes in well-being with
conventional approaches. There is also a low static correlation and dynamic mismatch among

alternative food insecurity measures that they could not serve as a proxy for each other.

The resilience score has recorded a slight growth over the survey period. Besides, the score
shows disparities in dimensions, social groups, and spatiotemporal patterns. Many attributes
have been vital for enabling households' resilience. The adaptive capacity, assets, and access
to basic services are potential supporting factors in the ability to withstand shocks that could
be the focus of program interventions and policies. However, the social safety net is found to

be a critical disrupter of resilience capacity.

The first theme of this dissertation help policymakers pledges the role of building resilience
capacity in eliminating multidimensional poverty. Furthermore, article 1 explores other drivers
and interrupters of multidimensional poverty. Accordingly, raising the share of non-farm
income, literacy, having more economically active members, and saving contribute to poverty
alleviation. The strong state dependence, on the other hand, reveals that household
experiencing poverty in the preceding year is found to be at a higher risk of staying in it. This
provides evidence of the likelihood of a multidimensional poverty trap. High persistence arises
from the consequences of the past and adverse features concede them more prone. This could
be because policies were successful in alleviating immediate poverty, rather than trying to

break the cycle of poverty.

Article 2, on the other hand, assures the detrimental effect of shocks on structural and stochastic
poverty. In contrast, the result concedes the role of resilience capacity as a mechanism for
dealing with shock and structural and stochastic poverty. There remains the potential for
smallholder farming to be an integral part of protecting structural and stochastic poverty. This
potential is tapped through improving commercialization and public acquisition in irrigation,
roads and marketing, and human capital formation. Nevertheless, the sector is fraught with
shocks and is not sufficiently remunerative to lift households out of structural and stochastic
poverty. Therefore, creating more and better non-farm jobs for the rural poor is surmountable.
Besides, the role of irrigation is enhanced more quickly through complementary investments

in the non-farm economy.
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The effects of shocks on food and nutrition insecurity and the role of household resilience to
future food and nutrition security are examined in article 3. We find that rainfall variability,
drought, flood, conflict, and death of a household member hamper the ability to achieve food
and nutrition security, intensified the falling tides, and impede ascents. There is also strong
evidence that food and nutrition insecurity outcomes are affected by other variables
concomitantly. Nonetheless, resilience capacity serves as a buffer to future household food
security outcomes, decreasing the probability of suffering a future food security loss and
facilitating recovery after loss. We also find that the likelihood of experiencing food insecurity
is reduced with the initial level of resilience. More resilient households have a higher prospect
of maintaining or diversifying their diets even in the face of shocks. Resilience serves a
preemptive and redemptive role in the underlying problem and spurs better food and nutrition
security. Furthermore, the interaction terms between resilience capacity and specific shocks
reveal that resilience capacity can dampen the impact of such a shock. Rural households
encounter food security loss and dietary diversity and food consumption downturn due to land
fragmentation, distance to the market, wage labor participation, economically non-active
members, and households headed by old and females. In contrast, households experience
recovery due to fostering the non-farm economy, access to irrigation, and literacy

complementing farming activities.

Article 4 offers new insights into destitution measurement since it is the key to implementing
and formulating effective alleviation strategies. High dissonance between growth performance
and poverty makes millions of households remain pulverized so that uncounted pockets of
poverty bolster. This co-existence underscores that causal structures have broadened and
deepened and that appropriate policy responses are inadequately understood. More than one-
third of the poor people are destitute which requires a strategic imperative and offering a
roadmap for change. They face unique isolation that precludes them from most existing poverty
eradication efforts. However, the analysis reveals spatiotemporal heterogeneity with the highly
vulnerable regions harboring many destitute. The destitute often face resource constraints of
all kinds. This inhibits their ability to construct viable livelihoods and leaves them highly
vulnerable to shocks that could push them over the edge. Likewise, reductions in the incidence
and intensity have been awkward and uneven among regions. The change is largely driven by

a decline in intensity. The intensity of deprivation declined in all regions except Others.

6.4. Policy implications
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Ethiopia is a hotbed of intermingled social pathologies for a long. Poverty, food and nutrition
insecurity, and destitution took the lion's share. People who rely on agriculture are the worst
affected as highlighted by many studies. Plenty of measures, in silos, have been taken to reduce
them, if not to eliminate them. When designed and implemented well, humanitarian assistance,
climate change adaptation, disaster and risk reduction, and social protection may be most
suitable to prevent vulnerable households from falling into welfare problems but are not
sustainable options to fight a situation of entrenched problems. Humanitarian responses serve
simple mechanical filling of shortfalls of poverty, food and nutrition insecurity, and destitution.
Other responses to shocks have saved lives, but in many cases, they have done little to help
people thwart the subsequent shocks. Therefore, its ability to improve resilience in light of
reducing welfare problems is patchy unless complemented with sustainable livelihood
activities and investment in health and education. Many households teetering on the edge
require a blend of safety and cargo net policies. Cognizant of these facts, we draw significant

policy implications from the findings of those studies.

Interventions succeeding in alleviating one welfare measure are not necessarily effective in
reducing others (and vice versa). Relying only on single measures can send less accurate signals
to policymakers regarding the optimal design of social policies and monitoring their
effectiveness. We realized that the previous one-size-fits-all policy would no longer work.
Therefore, the study suggests multiple measures to underwrite the design of strategies to
eliminate poverty, food and nutrition insecurity, and destitution. It will not only circumvent the

shortcomings of the different measures but also reflect the complexity of welfare problems.

The apparent failure to sustainably reduce poverty, food and nutrition insecurity and destitution
which has suffered from a recurring cycle of shocks needs resilience as a conduit mechanism.
Generally, the four articles evidenced that resilience is more likely to recuperate from welfare
problems in the presence of shocks. Moreover, resilience mitigates the negative effect of shocks
on welfare problems. Thus, policies aimed at eradicating those welfare problems would do well
when focusing on enabling factors that can enhance the resilience of smallholders and their
farming systems. All pillars, except the social safety net, are recognized as a strategy for
developing the resilience of farming households. Therefore, better adaptive capacity, access to
social services, and productive assets play a significant role in enhancing resilience while
simultaneously reducing poverty, food and nutrition insecurity, and destitution. Several

interventions that aim to mitigate shocks and build resilience are needed to fight against
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poverty, food and nutrition insecurity, and destitution in rural Ethiopia. Regardless of the
increasingly facing vulnerabilities, there remains the potential for smallholder farming to be an
integral part. More support to the farming economy is essential, but reducing those welfare
challenges requires other multifaceted options. Principally, the farming potential is tapped
through improving commercial orientation and public acquisition in irrigation, extension, roads
and marketing, and human capital formation. Nevertheless, the sector is less remunerative. The
findings accentuate the need for policy intervention to reinforce productive farming and further
long-term development interventions other than social protection to provide equitable rural
livelihoods. Livelihood diversification and productive inclusion measure augment household
earnings while helping households withstand and recover from shocks. Food and nutrition
insecurity are often interlinked with poverty and destitution creating a vicious cycle and thus,

great efforts and an integrated approach are needed to tackle them.

Resilience, however, is not the sole abiding antidote to poverty, food and nutrition insecurity,
and destitution. An emerging line of inquiry for the viability and development of rural areas
highlighted the vital role of growth from below. It entails diversifying income sources and
enhancing the rural non-farm economy and enhancing livelihood opportunities. The growth of
non-farm activities is often driven by farm productivity and can stimulate local employment
creation. Smallholder agriculture, if well-integrated into a diversified rural economy can
contribute to halting the cycles of poverty, food and nutrition insecurity, and destitution.
Improved rural-urban connectivity, mobility, livelihood diversification, and broader agri-food
systems transformation are of utmost importance. Likewise, rural revitalization emerges as the
crucial option needed to reduce those welfare problems. Furthermore, critical for policy uptake,
promoting synergistic rural-urban linkages ensures a balanced mix of infrastructure
development that would bolster the rural non-farm sector, commercialization, human capital
formation, and livelihood diversification. Households choosing non-farm economic activities
and rural out-migration as the fundamental livelihood strategy are more likely to escape from

structural and stochastic poverty.

We also attempted to evaluate the empirical literature on the effect of agricultural productivity
on poverty and explain the heterogeneities in reported estimates. The result pointed to the fact
that the indirect pathways through which farm productivity affects poverty in a microeconomic
framework are barely explicitly considered in empirical analyses. In light of these, we suggest

a model which addresses these pathways.
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6.5. Caveats and future research

The conclusions and policy implications drawn are in light of some caveats. First, the LSMS-
ISA supports multiple rounds of a nationally representative panel with a multi-topic approach
designed to improve the understanding of the links between agriculture and the welfare of rural
households. Thus far, the ESS offers four rounds. However, ESS 4 is not a follow-up of the
previous waves but a new panel. It is a baseline survey for the subsequent waves (Panel 2) that
we could not embody it. Second, production is estimated based on randomly selected crops in
each EAs. This is scaled up to project the production of crops at the EAs level. However, it

does not allow for holder-specific production analysis in the first round of the panel.

One of the most likely pitfalls, common to all longitudinal studies, arises from the failures of
qualitative analysis. Recently, research has witnessed an increasing rapprochement between
qualitative and quantitative methods. To bridge the methodological divide more systematic
study that integrates qualitative and quantitative approaches of the contemporary Q-squared
methodology is surmountable. Perhaps the most fundamental lesson of the earlier literature on
rural poverty is the need to distinguish the money metric from a multidimensional approach.
The dissertation offer clues towards an emerging area of research for understanding the
multifaceted welfare problems of rural households. Much remains to learn from the empirics
of structural and stochastic poverty. Furthermore, the long and hard road to zero poverty, food
insecurity, and destitution demand multiple-pronged approaches to sustain escape. To date,
relatively little knowledge is available that explains why some households fail to sustainably
escape. Therefore, it needs further study of the literature to develop an understanding of why

some households managed to sustain their escapes while others fell back into it.

While efforts to eradicate poverty, food and nutrition insecurity, and destitution strengthen, we
must recognize that the problems persist in multifaceted forms. This calls for complementary
ways of measurement that recognize the limitations in all their dimensions. We also see
considerable potential for combining alternative measures. Building on the strengths of each
approach, it is certainly possible to design a blend of different perspectives. Above all, we
encourage studies to capitalize on the advantages that multiple perspectives offer in promoting

diverse and comprehensive approaches to welfare measures.

Until the FAO RIMA-II is introduced, the existing approaches so far relied heavily on
approaches that lack rigor, replicability, and breadth. Indicators of resilience are expected to

reflect and capture the multidimensional and multi-scale nature of the concept. Besides, the
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dynamic and unpredictable nature of idiosyncratic and covariate shocks and responses that
occur at different levels should also be taken into account (Béné et al., 2015). Therefore, high-
frequency surveys are necessary to monitor and assess the changes occurring in these different
dimensions and aggregation of resilience.

Agricultural developments, including crops and livestock, are crucial for poverty, food
insecurity, and destitution ascents in many developing countries. Regardless of the stringent
inclusion criteria, data dredging is the main pitfall in reaching reliable conclusions from meta-
regression. Some studies are hard-to-get studies because published through obscure journals or
working paper series that are very difficult to access. Thus, a more conclusive statement on this
matter demands refinements on the data used and further analysis. Hence, we feel that our study
gives relevant insights for policy despite noted possible concerns.
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Appendices

Appendix 2

Table 2.11: Variables used in PCA

Table 2.11a: Access to basic services

Component Eigenvalue Difference Proportion  Cumulative
Compl 1.15193 142034 0.3840 0.3840
Comp2 1.0099 171735 0.3366 0.7206
Comp3 .838165 0.2794 1.0000
Variable Compl Comp2 Comp3 Unexplained
Clean water 0.4799 0.7221 0.4982 0
Improved toilet -0.7182 -0.0027 0.6959 0
Electricity 0.5039 -0.6917 0.5173 0
Table 2.11b: Assets

Component Eigenvalue Difference Proportion Cumulative
Compl 1.01562 .0153737 0.3385 0.3385
Comp2 1.00025 0161233 0.3334 0.6720
Comp3 984127 0.3280 1.0000
Variable Compl Comp2 Comp3 Unexplained
Land 0.7099 -0.0084 0.7043 0
Tlu -0.3575 0.8572 0.3706 0

Numbers of rooms 0.6069 0.5148 -0.6055 0

Table 2.11c: Adaptive capacity

Component Eigenvalue Difference Proportion Cumulative
Compl 1.04946 .0309276 0.3498 0.3498
Comp2 1.01853 .0865236 0.3395 0.6893
Comp3 .932008 0.3107 1.0000
Variable Compl Comp2 Comp3 Unexplained
Food ratio 0.7262 -0.2644 0.6346 0
Numbers of income sources -0.0862 0.8808 0.4657 0
Subsistence households 0.6820 0.3929 -0.6168 0
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Table 2.11d: Stability

Component Eigenvalue Difference Proportion Cumulative
Compl 1.07256 0.06184 0.3575 0.3575
Comp2 1.01072 0.09398 0.3369 0.6944
Comp3 916728 0.3056 1.0000
Variable Compl Comp2 Comp3 Unexplained
Numbers of skilled workers  0.5773 0.5775 -0.5773 0
Availability of food stock -0.3658 0.8150 0.4495 0
Potential Wetness Index 0.7301 -0.0483 0.6817 0
Table 2.11e: Income and Food access
Component Eigenvalue Difference Proportion Cumulative
Compl 1.27294 272128 0.4243 0.4243
Comp2 1.00081 274567 0.3336 0.7579
Comp3 126246 0.2421 1.0000
Variable Compl Comp2  Comp3  Unexplained
Per capita income 0.0650 0.9943 0.0846 0
Non-food consumption expenditure  0.7076 0.0138 -0.7065 0
Food consumption expenditure 0.7037 -0.1058 0.7026 0
Table 2.11f: Social safety net
Component Eigenvalue Difference Proportion Cumulative
Compl 1.0082 0163924 0.5041 0.5041
Comp2 .991804 0.4959 1.0000
Variable Compl Comp?2 Unexplained
Remittance 0.7071 0.7071 0
PSNP 0.7071 -0.7071 0
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Table 2.12: Treelet transform/correlation to compute RCI

Component Variance Proportion Cumulative Adj. proportion
TC1 2.1003 0.3500 0.3500 0.3500

TC2 1.0000 0.1667 0.5167 0.1661

TC3 1.0000 0.1667 0.6834 0.1645

TC4 0.9773 0.1629 0.8463 0.1628

TC5 0.9224 0.1537 1.0000 0.1521

TC6 0.0000 0.0000 1.0000 0.000

Table 2.13: Correlation matrix of resilience and

multidimensional poverty

RCI AST IFA ABS AC STB SSN Mo
RCI 1.0000 0.1558 0.5415 0.4842 0.1558 -0.0606 0.0086 -0.2205
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.4477 0.0000
AST 0.2729 1.0000 0.2359 0.0374 1.0000 0.3406 -0.0839 -0.0784
0.0000 0.0000 0.0000 0.0009 0.0000 0.0000 0.0000 0.0000
IFA 0.7072 0.1127 1.0000 0.0592 0.2359 0.0439 -0.0253 -0.1609
0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0255 0.0000
ABS 0.3994 0.0912 0.0209 1.0000 0.0374 0.0182  -0.0235 -0.1909
0.0000 0.0000 0.0646 0.0000 0.0009 0.1068 0.0379 0.0000
AC 0.2729 1.0000 0.1127 0.0912 1.0000 0.3406  -0.0839 -0.0784
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STB  -0.0341 0.2045 0.0096 0.1285 0.2045 1.0000 -0.0442 -0.0685
0.0025 0.0000 0.3955 0.0000 0.0000 0.0000 0.0001 0.0000
SSN  0.0361 -0.0502 0.0230 -0.0312 -0.0502 -0.0476 1.0000 -0.0301
0.0014 0.0000 0.0416 0.0058 0.0000 0.0000  0.0000 0.0078
Mo -0.1806 -0.0707 -0.0761 -0.17/0 -0.0707 -0.1010 -0.0253 1.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0252 0.0000

Figure 2.4: Cluster tree produced by ttdendro

Treelet dendrogram

AST _tscore \‘
AC ttscore J
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Figure 2.5: Scree plot of variances of TT component scores

Appendix 4

Scree plot of variances after TT (cut-level: 3)

Number

Table 4.8: Description of variables used for MFII measurement

Dimensions  Variables Description
Availability  Calorie consumption  The daily kilocalorie intake per adult equivalent per day
Self-sufficiency ratio  The proportion of crops used for own consumption
Accessibility  Numbers of oxen Oxen used for plow as a proxy for productive resources
Distance to market Distance from the nearest market in Km
Distance to town Distance from the nearest population center in Km
Numbers of plots Numbers of plots used as a proxy for land fragmentation
Utilization Numbers of food Food crops cultivated as a proxy for dietary diversity
crops
Child mortality Whether a household reported one or more child mortality
Sanitation Whether a household uses modern waste disposal
Stability NDVI Normalized Difference Vegetation Index

Access to irrigation
Saving account
Land certificate
Numbers of shock

Whether the farmer uses irrigation

Whether the farmer has a saving account

Whether their farmland is certificated by the government
The sum of covariate and idiosyncratic shocks
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Table 4.9: Dimensions and indicators used to estimate resilience

Dimensions  Indicators References
Access to Access to clean water Exogenous responses provided by the public
basic Access to improved toilet play a key role in determining the risk exposure
services Access to electricity of households.
Assets Land Assets are part of household wealth, and their
Tropical livestock unit availability serves as an important risk coping
Number of rooms mechanism. They enhance the resilience
capacity of the household to be free from
poverty even in the face of shocks and stresses.
Adaptive Numbers of income sources Households' capacity to cope with and adapt to
capacity Subsistence households certain shocks, so enables households to keep

Food ratio

performing their key functions.

Social safety
nets

Participation in PSNP
Remittances

They comprise formal and informal access to
public and private, cash or in-kind transfers to
households from different sources that make up
a substantial portion of poor households' annual
income.

Table 4.10: FA results for resilience pillars

Table 4.10a: FA results for ABS

Variable Factorl Factor2 Uniqueness
Clean water -0.1416 -0.1652 0.9527
Sanitation 0.6167 -0.0334 0.6186
Improved toilet 0.6261 0.0079 0.6080
Electricity -0.1716 0.1177 0.9567
Expenditure for education 0.0790 0.1569 0.9691
Table 4.10b: FA results for AST
Variable Factorl Factor2 Uniqueness
Land in hectare 0.5893 -0.5729 0.3246
Tropical livestock unit 0.7612 0.1082 0.4088
Number of rooms 0.3121 0.8176 0.2340
Table 4.10c: FA results for SSN
Variable Factorl Factor2 Uniqueness
Participation in PSNP 0.6769 0.3077 0.4348
Social assistance 0.7478 -0.2709 0.3794
Remittance -0.0353 0.9151 0.1633
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Table 4.10d: FA results for AC

Variable Factorl Factor? Uniqueness

Dependency ratio 0.0544 0.8574 0.2619

IIness of household head 0.4250 0.3721 0.6809

Number of income sources -0.2673 -0.1549 0.9045

Number of non-farm skilled workers 0.7403 -0.0533 0.4491

Subsistence -0.6351 0.3255 0.4907
Appendix 5

Table 5.8: The deprivation thresholds of those who are multidimensionally destitute

Dimensions Indicators Deprived if Weight

Education  Years of schooling No household member has completed at least 0.166
one year of schooling
School attendance No child is attending school up to the ageat ~ 0.166
which they should finish class

Nutrition Child mortality Any child has died in the household 0.166
Nutrition Any child for whom there is nutritional 0.166
information is malnourished
Standard of  Electricity The household has no electricity 0.055
living Improved sanitation ~ There is no sanitation facility (open 0.055
defecation)
Safe drinking water The household does not have access to 0.055
improved drinking water
Flooring The household has a dirt, sand, or dung floor  0.055
Cooking fuel The household cooks with dung, wood, or 0.055
charcoal
Assets The household has no assets 0.055
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