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Abstract: Evidence of how resilience factors mitigate the adverse effects of shocks on individuals,
households and communities is clearly established. However, such evidence at the macro level
is limited, especially on the pace of structural transformation. This paper explores whether the
growing incidence of terrorism, armed conflicts and natural disasters in SSA impeded the pace
of structural transformation. We conceptualize the notion of macro-resilience and test whether
resilience factors mitigate the adverse effects of shocks on two measures of structural transformation:
agriculture’s share of GDP and of national employment. We find that structural transformation is
impeded by armed conflict and terrorism-related shocks but not natural disasters and that resilience
factors enhance the pace of agricultural transformation. This implies that, while agriculture is often
destroyed in conflict-affected areas, the broader impacts are even more negative for other sectors
of the economy. However, surprisingly, we find negative or insignificant interaction terms between
the shock and resilience variables, implying no mitigative role of resilience capacities. This may
suggest, in the case of conflicts and terrorism, the presence of major, debilitating effects which limit
the mitigative capacity of resilience factors. We further explore the implications for future research
and possible strategies to address the growing threats from shocks.

Keywords: structural transformation; resilience; conflict; natural disasters; shocks; terrorism

1. Introduction

Sub-Saharan Africa (SSA) has been at the center of global economic development
interests since the independence of its nations in the late 1950s and early 1960. Despite its
significant natural and human resource endowments, following their independence, many
SSA economies faced significant growth and development challenges. For example, as
highlighted by Jayne et al. [1] and Adelaja et al. [2] and shown in Figure 1, the average real
per capita income in SSA countries fell almost consistently between their independence
and the mid-1990s. While generally attributed to limited infrastructure and experience and
legacy issues from the days of colonization [3], such poor performance raised concerns at
the end of the 20th century about prospects for structural transformation and sustained
economic development in SSA [4,5] and whether the region could eventually become
self-reliant.

The prospects for SSA improved dramatically since about the year 2000 when the
region began two decades of sustained and transformative economic growth. For example,
real per capita income grew every year from 2000 to 2016 [1] as average education levels
rose [6]. SSA also became the world’s second fastest growing regional economy, surpassed
only by Asia [6]. Poverty rates declined as the proportion of the region’s population with
incomes below the USD 1.90 per day (poverty rate) fell from 54% in 1990 to 41% in 2015 [7].
Nutritional indicators also showed gradual but marked improvement [8]. Women became
considerably more active in labor markets [9] and gained greater influence over household
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resources [10]. Measures of financial inclusion also improved rapidly [11]. The post-
2000 reversal of fortune has been mainly attributed to improved governance and political
liberalization, debt restructuring and a subsequent increase in public expenditures on social
services, greater domestic and foreign direct investment in many sectors, improved fiscal
and monetary policies, reductions in distortionary economic policies and enhanced overall
policy environment [12,13].
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While these fundamental reforms put many countries on an improved growth path,
SSA remains the world’s least developed region today. For example, with about 25 percent
of its people being undernourished, SSA also accounts for over 25 percent of the world’s
undernourished and over 50 percent of its poor [14]. Hence, significant aid and donor
support have been targeted toward SSA. Today, this region is the most aid-dependent in the
world [7]. Many SSA countries also face infrastructure deficits and institutional deficiencies
that date back to the colonial period [12]. In addition, at least two decades of development
opportunities were lost as per capita GDP in SSA only returned to its 1980 level in 2008.

The unique pattern of growth in SSA during the past two decades has also raised a few
questions about whether structural transformation, defined as the reallocation of economic
activity (and factors of production) from low-productivity activities to higher-productivity
activities, thus raising overall productivity in the economy, is really occurring. In SSA, the
2000 to 2018 period was one of significant progress in agriculture. According to the World
Bank [11], between 2000 and 2018, SSA achieved the highest rate of agricultural production
growth of any region of the world (4.3 percent per year average). However, non-agricultural
sectors grew even more rapidly and, as a result, agriculture’s share in GDP declined [1].
The share of the labor force in non-farm employment also increased since 2000 as SSA’s
rural labor force diversified away from subsistence farming [15]. This contributed to the
region’s rising labor productivity [16,17]. However, unlike the transformation process in
other regions, SSA’s growth involved little industrialization and more direct leapfrogging
from agriculture to the service sector [9,12,18]. This raises questions about whether SSA’s
growth is stable, sustainable and resilient enough to achieve future self-reliance.

The growing incidence of extraneous shocks from armed conflict (e.g., terrorism
in the Sahel), natural disasters (e.g., storms), climate (e.g., droughts) and recent health
shocks (e.g., Ebola and the recent COVID-19 pandemic) raise further questions about the
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sustainability of SSA’s progress toward structural transformation [19–21]. This is especially
so because agriculture, which underpinned recent growth, has borne the brunt of many of
these shocks. Armed conflicts have increased in prevalence and lethality in SSA [22–26].
For example, the number of armed conflict incidents in SSA countries increased eight-
fold between 1997 and 2000 from 2826 to 23,721, while associated fatalities increased
from 20,118 to 36,154 [25,26]. Armed conflicts have also adversely affected agriculture
and aggravated food insecurity at the household level in substantive ways [22,27]. By
causing internal (IDPs) and external (refugees) population displacements, conflicts also
have adverse spillover effects on host communities, thereby exacerbating the economic
problems of places remote from the theater of conflicts [28]. Armed conflicts, therefore,
threaten past advancements in economic development, especially in rural areas [29–31].

Likewise, the number of natural disaster incidents rose from 30 in 1990 to 95 in 2020,
leading to an increased number of affected people [32]. Between 1991 and 2020, the 2108
natural disaster incidents in SSA killed 191,638 people and affected 419 million people [2,32].
The dominant natural hazards were floods (852 incidents), epidemics (722), storms (203)
and droughts (186), but droughts affected the largest number of people (323 million).
Climate change also resulted in increased desertification [33], leading to greater incidents
of drought [34], more frequent and longer incursion by pastoralists in new territories
and more farmer–herder conflicts [27]. Many countries, especially resource-dependent
ones, were also exposed to shocks from low and unstable commodity prices. For example,
between June and December 2014, the Brent price of crude oil fell by 44%, resulting in
one of the most dramatic declines in the price of oil in recent history and creating major
challenges for the economies of Nigeria, Angola and other oil-producing countries.

The COVID-19 pandemic resulted in massive economic slowdowns and exposed the
vulnerabilities of African farmers and other poor people working in the informal sector who
have little job or food security [35,36]. According to initial UN estimates, at a minimum, an
additional 83 million people, and possibly as many as 132 million, went hungry in 2020
due to the economic recession triggered by COVID-19 [37]. In SSA, 14 countries are at
high risk of or were already experiencing significant food security deteriorations, including
rising numbers of people pushed into acute hunger [38]. Declining employment and wages
mean that households have less money for food and household goods [38]. All of these
suggest the need to more deeply explore the impacts of shocks on the pace of structural
transformation.

The shocks described above also raise concerns about the resilience of SSA’s economies.
Resilience implies responding to avoiding loss of income and assets when shocks occur
by building the needed capacity to protect the viability of households and enterprises [2]
and, by extension, macroeconomies. Without resilience, there is a potential to lose past
advancement, which cost much to achieve, and for some economies to go off-track. Hence,
progress toward structural transformation must be examined in the context of resilience.

Whether or not the growing incidence and severity of shocks have slowed down the
pace of structural transformation is therefore an important research question. So is the role
of resilience in safeguarding structural transformation in SSA countries. The micro-level
impacts of extraneous shocks (on household development outcomes) have been well docu-
mented in the literature. These micro-level studies demonstrate the importance of resilience
in mitigating the impacts of shocks [39,40]. However, the impacts of shocks on the process
of structural transformation and the role of resilience capacity in mitigating such impacts
and in safeguarding the progress made by SSA countries in structural transformation have
received little empirical attention, although several studies allude to them. The issue of
structural transformation is most relevant in developing countries because they are the ones
still heavily dependent on agriculture. However, research focusing on the role of shocks in
moving the trajectory of structural transformation focuses is scant. While there are some
studies which focus on the endogenous relationship between structural transformation
and armed conflicts [41–43], they focus mainly on how countries with a large share of
agriculture are more conducive to armed conflicts, not the other way around.
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In light of the above, this paper explores three important, intertwined concepts regard-
ing sustainable growth in SSA: the relationships between resilience, agriculture’s progress
and progress toward structural transformation. The specific objectives are threefold: to
(a) provide empirical evidence on the impacts of key shocks on the pace of structural
transformation, (b) develop indices of resilience to these shocks and (c) investigate the
possible role of these resilience indicators in mitigating any adverse effects.

We combine cross-country panel data from the years 2000 to 2018 on various
shocks [25,26,32,44] with data on development indicators [11] to create a database for
measuring the impacts of these shocks, constructing resilience indicators using the factor
analysis approach and examining the mitigation effects of resilience factors. We use two
proxies as dependent variable indicators of the pace of structural transformation: non-
agricultural share of (a) GDP and (b) overall employment. Our main hypotheses are that:
(a) shocks retard the pace of structural transformation while resilience indicators bolster it,
and (b) resilience factors mitigate the adverse effects of shocks on structural transformation.

We organize the rest of this paper as follows. In Section 2, we briefly review the
extant literature on the two related concepts of structural transformation and resilience and
summarize potential linkages between them. In Section 3, we provide a simple conceptual
framework for exploring these relationships. In Section 4, we present the methodology,
which includes the empirical model for testing the relationships between shocks, resilience
factors and our two indicators of structural transformation. We also provide the description
of the data and our estimation techniques. In Section 5, we present our empirical results.
Section 6 provides the summary and conclusion of the paper and presents some policy
implications.

2. Shocks, Resilience and Structural Transformation

In Section 2, we briefly review the related concepts of agricultural development,
structural transformation, resilience and sustainability and explore how shocks affect
these relationships. We also review existing evidence on the impacts of shocks and the
role of resilience in mitigating their adverse effects. Because the literature on the role
of resilience factors in mitigating the macroeconomic impacts of shocks on the pace of
structural transformation in Africa is not well developed, we leverage the literature on
resilience at the individual, household and community levels in developing a conceptual
framework for evaluating the role of resilience factors in mitigating the impacts of shocks
at the scale at which we measure both shocks and structural transformation.

2.1. Structural Transformation and Sustainability

Structural transformation, a macroeconomic concept, reflects an overall change in
the allocation of resources in an economy. It is the process by which a continent, region,
country or sub-national entity moves the share of labor and other resources from lower- to
higher-productivity sectors as it grows, thereby increasing economic opportunities and the
general level of prosperity and reducing poverty [1,13,45–47]. Structural transformation is
an appropriate evaluation framework for SSA economies since most of them started with
low-productivity agriculture as the dominant sector and an overall low level of aggregate
labor productivity and material welfare. By moving the share of employment off the
farm to higher productivity and earnings in growing industrial and service sectors, a
nation increases its capacity to produce goods and services by shifting resources from
agriculture (a traditional, household-based, low-productivity sector) toward more modern,
enterprise-based, high-productivity sectors, while simultaneously increasing productivity
in all sectors [1]. Such structural transformation is a fundamental mechanism underlying
economic development.

Structural transformation is a prerequisite for sustainable economic development, a
process to accomplish it and a measure of its progress. This is because it raises the general
level of productivity, wages and income, thereby enhancing economic opportunities and
overall prosperity [45]. Faster growth in the capacity to produce goods and services than in
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population is necessary to achieve effective transformation and sustainable development
because these require continual investment, which further requires increased resources
per capita. Income growth is a necessary but not sufficient condition for sustainable
development and progress toward self-reliance. Sustainable development requires much
more than growth and must be accompanied by transformation to allow the gains to be
maintained—to be resilient.

All advanced economies and many recently transformed ones started with agriculture
as a foundational industry [47]. Through advances in skills and technology, the earnings of
agricultural workers and others employed in rural areas rose. However, as other sectors
(such as manufacturing and services) grew, they attracted a growing share of the increases
in labor and capital, thereby growing economy-wide earnings, income and prosperity [47].
Many economists, therefore, came to see the movement of human capital from agriculture
(a low-productivity sector) to the industrial or service sectors (higher-productivity sectors)
as a prerequisite or marker for real economic progress [46].

Structural transformation, especially at the start of the process, relies on productivity
growth in agriculture through continual investment and innovation, as well as on increased
investment and technology development in non-agricultural sectors [1,46]. Policies to
support structural transformation include: macroeconomic and political stability, greater
integration into the global economy, an enabling business environment, financial deepening
and inclusion, developing entrepreneurism, increasing the supply of adequate social
and infrastructure services and rapid and effective demographic transition (see Jayne
et al. [1]). Many SSA economies are still under-developed, requiring progress in structural
transformation to make them more self-reliant. Enabling structural transformation is,
therefore, a key policy goal of SSA governments and their development partners.

Prominent measures of progress toward structural transformation include the share of
GDP generated by agriculture vs. non-agricultural sectors, the share of overall employment
attributable to agriculture vs. non-agricultural sectors and the rate of growth in economy-
wide productivity. Data on the third measure are not always consistently available or
reliable. The other two have an inverse relationship with structural transformation. As
a nation matures, resources previously devoted to agriculture (labor, skills and financial
and physical capital) must be redistributed to other sectors as part of the economic diversi-
fication process. In the process, agriculture will grow, but other sectors will grow faster.
However, since agriculture is often the lower-productivity sector, effective transformation
will result in the redeployment of these resources to other higher-productivity sectors. So,
two direct proxies for structural transformation are the shares of GDP and aggregate labor
contributed by other sectors. Notably, the former increases much faster than the latter
owing to the need for increased capital and technology to increase higher-productivity
employment [43].

2.2. Resilience and Sustainability

Resilience can be defined as the capacity of a system to cope with expected or un-
expected hazardous events by responding in ways that maintain its essential identity,
structure and function, as well as maintain its capacity to adapt and learn. Here, in the
context of structural transformation, we follow the definition of Adelaja et al. [2], modifying
it a bit. That is, “resilience is the capacity of a country to dampen the impact of shocks,
quickly recover, get back on track with its transformation trajectory, and improve on the
ability to withstand future perturbations”. Resilience, which is synonymous with the con-
cepts of “recovery”, “bounce-back” and “building back better”, is also a key requirement
of sustainability, as the lack of resilience means the inability to sustain progress.

As shown in Figure 2, a non-resilient system will depart from its sustainable growth
path for a longer period, vis-à-vis a resilient system. As argued by Fox, Jayne and
Moskaleva [48], resilience, like sustainability, involves the economic, social and envi-
ronmental domains and is often a latent variable that is difficult to measure. It is both a
microeconomic and macroeconomic concept. At the macroeconomic level, the sustained
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growth brought about by structural transformation can increase resilience or the ability
of a country to mitigate the effects of shocks, as can the deliberate building of resilience
capacity to specific shocks [49].
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Resilience mitigates the impacts of a shock in several ways. Here, we highlight a
few. First, the risk of a shock can be minimized through shock prevention—reducing
the probability that a shock will occur. This requires the development of preventative
mechanisms, such as effective public health surveillance systems to prevent a pandemic
from developing. Second, the adverse effects of a shock can be minimized through shock
mitigation—reducing the impact of a future shock. This requires the development of
adaptive and absorptive capacities to dampen the effects of shocks (e.g., drought-resistant
varieties in the case of a drought or hardening infrastructure to prevent damage when a
natural disaster occurs). Third, negative effects can be minimized through coping. Coping
actions may include programs to provide cash or in-kind transfers to those affected by a
shock (e.g., social safety nets). Above all, risks and negative outcomes can be minimized
through transformative capacity. This requires the development of the capacities to see
shocks as opportunities to change, leapfrog and shift one’s growth paradigm.

In light of the growing exposure to the shocks, interest in the concept of resilience
has grown in recent years. Programs centered around resilience have also grown signif-
icantly. The concept has gained interest in the design/implementation of programs by
development agencies such as the USAID and the DFID. For humanitarian programs,
resilience translates into avoiding repeated humanitarian and reconstruction interventions.
Building resilience to shocks can reduce the high human and economic costs associated
with repeated humanitarian and rebuilding efforts and the associated political and public
pressures [2].

In the context of structural transformation, resilience is needed to avoid the destruction
of the assets needed to continue structural transformation. Determining the role of resilience
in reducing the negative effects of shocks requires identifying appropriate measures of
structural transformation (as endogenous variables), measuring the intensity of the shocks
(as independent variables) whose effects are being evaluated, constructing measures of
the latent resilience variable (as mitigative factors) and examining the effects of selected
shocks on measures of structural transformation with and without the mitigative role of
resilience factors.
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2.3. Shocks and Resilience

Shocks can be defined as “sudden extraneous events that can cause short-term de-
viations from long-term trends that have substantial negative effects on people’s current
state of well-being, level of assets, livelihoods and safety” [50]. Examples include various
forms of natural hazards (e.g., floods, droughts and pests), armed conflicts (e.g., ethnic
violence, farmer–herder conflicts and communal clashes), health shocks (e.g., epidemics
and pandemics), terrorism and macroeconomic volatility (e.g., exchange rate volatility,
commodity price hikes and recessions). Likewise, we define stressors as “long-term trends
or pressures that undermine the stability of a system and increase vulnerability within
it” [51]. Examples include climate change, erosion, population pressure and protracted
political instabilities.

In our analysis, we focus on the key shocks which grew significantly in incidence and
impact since the year 2000, namely (a) armed conflicts, (b) natural disasters and (c) terrorism.
The number of armed conflict incidents in SSA (inclusive of terrorism incidents) rose by
almost 700% between 1991 and 2020, while the resulting fatalities almost doubled [25,26].
For natural disasters, they show a 140 percent increase in incidents. These make Africa the
second most exposed continent in exposure to disasters.

The impacts of shocks in SSA and other developing countries are well documented in
the literature, especially at the micro and sector levels. Empirical evidence from conflict-
ridden countries hints at the adverse effects of conflict events on productive assets of
firms and households and their overall production [22], the outputs of specific crops [22],
land-use choices [52], cropping practices [53], food security [54], the nutritional status
of children [55,56], labor market outcomes [57] and levels of investments [58]. Armed
conflicts, including terrorism, also have indirect impacts on livelihoods, vis-à-vis forced
displacement, persistent ethnic and religious tensions, regional instability and a decline
in investment by domestic and international investors. As for forced displacement, in
both origin and destination communities, the negative impacts on livelihoods [59,60],
earnings [61,62] and commodity and land prices [63–65] are also notable.

The negative impacts of natural disasters at the household level have also been well
documented in the literature. Natural disasters have been shown to cause notable damage
to crops, crop lands, physical infrastructure, houses, livestock and livestock shelters and
production tools, equipment and machinery [66–69]. Macro-level pathways for the impacts
of natural disasters include destruction of natural resource, physical capital and human
capital stocks, social and economic infrastructure and damage to the financial system [70].
The macro-level effects, however, include the disruption of markets, damage to necessary
infrastructure, declines in investment and consumption [71] and reductions in food and
nutritional security [72,73]. In essence, while limited evidence on macro-level effects of
shocks exists for Africa, the micro-level studies suggest that shocks related to natural
disasters and conflict have significant negative impacts on the level of economic activities
in affected countries, especially for SSA economies which are not diversified enough to
cope with negative production shocks [74,75].

3. Conceptual Framework

From the above, we expect that shocks which affect key microeconomic outcomes can
also affect aggregate macroeconomic outcomes. Since agriculture is particularly vulnerable
to shocks, one expects these shocks to have the potential to affect the pace of structural
transformation by impeding or hastening the necessary processes that underpin structural
transformation. For example, the human displacements caused by shocks often dislocate
people, thereby retarding or accelerating optimal redeployment of labor. That is, shocks
may force inter-sectoral moves by people that are inconsistent with the principle of struc-
tural transformation (e.g., move people back to agriculture), or accelerate the process of
structural transformation (e.g., force people to explore higher-productivity sectors).

Shocks may also lead to infrastructure, homestead and community destruction,
thereby necessitating reinvestment that slows down the pace of asset accumulation neces-
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sary for structural transformation. Alternatively, they can facilitate leapfrog development
and building-back-better opportunities. For example, early evidence from the COVID-19
pandemic suggests that agriculture grew by providing opportunities for people to redi-
rect their efforts to home-grown food production in order to reduce their exposure and
smoothen their incomes [21,76], but it also accelerated the development of e-commerce.
Shocks can also alter planning horizons and distort investment patterns by changing the
geographic distribution of risks and security challenges. The net effects of shocks may be
positive or negative, depending on the sector in question.

One of the main reasons why the process of structural transformation is vulnerable to
shocks is because of the territorial nature of armed conflicts in SSA. In the case of many
civil wars and insurgencies in the region, violent non-state actors impose their will on
the government and the public by taking control of the land, primarily in rural areas.
For example, at the height of insurgency, Boko Haram controlled a significant share of
northeastern Nigeria, a region heavily dependent on agriculture. Similarly, most natural
disasters and climate-related shocks also impact land, an immobile asset, meaning that
shocks can have a disproportionate effect on the agricultural sector vis-à-vis other sectors.

The relative impact of shocks on structural transformation also depends on the dura-
tion of shocks. For example, on average, civil wars last over five years, with many of them
lasting for decades. The persistent nature of such shocks means that long-term development
indicators including education, health and other social outcomes are negatively impacted,
affecting the ability of workforce to acquire new skills. This will prevent inter-sectoral
movement of labor and thereby slow down the pace of structural transformation.

If shocks impede the process of structural transformation, by its very definition,
resilience helps to mitigate the adverse effects of such shocks. For example, because the
lack of resilience implies extended periods of deviation from the normal growth process and
repeated humanitarian interventions, resilience building can reduce the high human and
economic costs of repeated humanitarian and rebuilding efforts and the associated political
and public pressures [28]. The problem, however, is how to select resilience measures that
are appropriate to the scale at which shocks and structural transformation are evaluated.
Macro-level studies on the selection or measurement of appropriate resilience measures
for structural transformation hardly exist. However, the micro-level studies provide some
guidance on the types of macro-level variables that can be explored as resilience factors
and indicators.

Our empirical strategy is, therefore, to examine the relationships between the levels of
selected shocks across SSA countries on the one hand and various indicators of structural
transformation on the other hand. Two common indicators of national-level structural
transformation include (1) agriculture’s share of GDP and (2) agriculture’s share of aggre-
gate national employment [46]. Because structural transformation implies a decreasing
share of agriculture in (i) national GDP (the output dimension) and (ii) employment (the
labor market dimension), to make the dependent variable directly reflective of the progress
toward structural transformation there is a need to transpose these two measures. That
is, the indicators of structural transformation to be used as dependent variables in our
empirical work are (1) non-agricultural share of GDP and (2) non-agricultural share of
total employment. However, although both employment and GDP variables track growth
trajectories of the economy, employment moves more slowly when compared with the
GDP variable. Hence, we may observe evidence of shocks impacting both measures of
structural transformation differently.

4. Empirical Framework
4.1. Data

Data on non-agricultural shares of both GDP and employment for the 2000 to 2018
period are directly obtained from the World Bank’s World Development Indicators [6].
As indicated above, there exists numerous possible measures of the intensity of shocks.
In our analysis, we zero in on three main shocks whose intensities have grown in recent
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years: (1) terrorism, (2) armed conflicts and (3) natural disasters. To construct the terrorism
shock variable, we use the number of terrorist incidents obtained from the Global Terrorism
Database (GTD). The GTD records information on terrorism events world-wide, starting
from 1970. The GTD defines a terrorist attack as “threatened or actual use of illegal force
and violence by a non-state actor to attain a political, economic, religious, or social goal
through fear, coercion, or intimidation” [44]. In practice, for an incident to be included
in the GTD, all three of the following attributes must be present: the incident must (1) be
intentional—the result of a conscious calculation on the part of a perpetrator, (2) entail
some level of violence or immediate threat of violence, including property violence, as well
as violence against people and (3) involve perpetrators who are sub-national actors.

We measure the intensity of armed conflicts by the number of incidents that took
place in each country annually. This variable is constructed using ACLED, which provides
data on armed conflict events and non-violent protests in Africa and Asia by location [26].
ACLED codes the actions of actors (such as government, ethnic groups, active political
organization, civilians and militias), date of battle events, time precision, interaction type,
number of fatalities, latitude and longitude. In terms of attack types, it covers violent
activities such as remote violence against civilians, militia interaction, protests, riots, remote
violence and battles. Finally, to measure the intensity of natural disasters, we use the
Emergency Events Database (EM-DAT) [32]. The EM-DAT is a free and fully searchable
database that contains world-wide data on the occurrence and impact of over 20,000 natural
and technological disasters from 1900 to the present day. EM-DAT provides an objective
basis for vulnerability assessments and rational decision making in disaster situations.

Recall that the basic premise of our analysis is that shocks have the potential to retard
the pace of structural transformation but that resilience factors may mitigate these impacts.
Recall also that, while the literature on micro-level resilience is much advanced, little
guidance exists on the measurement of macro-level (e.g., national) resilience [77]. In line
with our earlier definition of resilience, for empirical purposes, the Resilience Measurement
Technical Working Group defines resilience as “the capacity that ensures adverse shocks do
not have long-lasting adverse development consequences” and identifies the importance
of absorptive, adaptive and transformative capacities in building resilience [78]. Being
core components of micro-resilience [39,77–79], these capacities provide a framework
for exploring components of macro-resilience. At the national level, specific absorptive,
adaptive and transformative capacity elements may include access to basic services (e.g.,
health, water and electricity), asset holdings (e.g., land, real estate, livestock and savings),
social and human capital, exposure to information, livelihood diversity, safety nets and
quality of governance (for example, see Smith and Frankenberger [40] or Broadberry and
Wallis [78]).

In this context, there are several potential measures of macro-resilience. We select 11
such measures based on the extant literature [30,80] that reflect how basic human, economic,
institutional and infrastructure progress contribute to resilience building at the national
level. The choice of these measures is based on their importance to economic development
in the context of SSA and data availability. To reduce the potential for multi-collinearity
and tease our more coherent resilience measures, we then use the factor analysis approach
to reduce the number of resilience variables from 11 to 3. Rather than force each of the 11
specific measures into categories, we allowed the factor analysis process to sort out and
select the categories.

Six of the eleven original variables are extracted from the World Development In-
dicators by World Bank [11]. One of the eleven variables, access to electricity, measured
as the percentage of population with access to electricity in a country, reflect the level of
physical infrastructure development in a country [77]. It also shows whether the benefits
of economic development have reached rural areas, which are primarily dependent on
agriculture. It is expected to contribute to the pace of structural transformation and mitigate
the effects of adverse shocks.
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Another major asset that may reflect a country’s resilience capacity is the availability
of agricultural land. The agricultural land variable is measured as the share of land area that
is arable, under permanent crops and under permanent pastures, primarily based on the
definition by the FAO [30]. In the context of SSA, land available for cultivation represents
the level of economic resources and assets in a country and their ability to bounce back in
the event of a shock. Trade openness, which connotes national flexibility and may reflect
the degree of national adaptiveness, is measured as the sum of exports and imports of
goods and services as a share of GDP [30]. Countries with better trade networks with
other countries have better prospects of external assistance in their attempts to cushion
the negative effects of shocks. Better health systems are expected to facilitate structural
transformation and mitigate the effects of shocks. The health expenditure variable may reflect
absorptive capacity [77]. It is measured as the level of current health expenditure as a
percentage of GDP. Estimates of current health expenditures include healthcare goods and
services consumed; however, it excludes capital health expenditures such as buildings,
machinery, IT and stocks of vaccines for emergency or outbreaks. In the event of shocks
such as pandemics, the level of health infrastructure is a good measure of a country’s
bounce-back capabilities.

The FDI variable refers to direct investment equity flows in a given economy. It is
the sum of equity capital, reinvestment of earnings and other capital. FDI may reflect
adaptive capacity, but transformative capacity as well [30]. Finally, education as an asset
may contribute to absorptive and adaptive capacity. The net primary school enrollment rate is
measured as the ratio of children of official school age who are enrolled in school to the
population of the corresponding official school age [7].

We also use five governance indicators from the World Governance Indicators (WGI)
database as indicators of absorptive, adaptive and transformational capacity [11]. WGI com-
piles country-level information about the nature of governance from multiple existing data
sources, which record perspectives of a representative sample of citizens, entrepreneurs
and experts from various sectors. In many developing countries, the dominance of public
sector in strategic areas means that it is imperative to have good governance structure
in order to build resilience. Good governance ensures a process of decision making that
is accountable, transparent, just, responsive and participatory at state, community and
individual levels. The voice and accountability variable captures perceptions of the extent
to which a country’s citizens are able to participate in selecting their government, as well
as freedom of expression, freedom of association and a free media. The political stability
variable measures perceptions of the likelihood of political instability and/or politically
motivated violence, including terrorism. The government effectiveness variable captures
the quality of the government institutions and consistency in implementation of policy
decisions. The regulatory quality variable represents public perceptions about the ability of
the government to design and execute good policies and regulations that promote economic
development. Finally, the control of corruption variable is the measure of red-tapism and the
likelihood of encountering corrupt officials. Summary statistics for all the variables used in
the analysis are shown in Appendix A Table A1.

4.2. Empirical Strategy

We empirically estimate the impacts of shocks on economic growth and the structural
transformation of the economy for 45 SSA countries from 2000 to 2018. For the same
sample, we also examine whether resilience factors mitigate the negative impacts of shocks
on the structural transformation variables. We used fixed effects regressions to estimate
the empirical models. A fixed effects model allows us to control for the time invariant
country-level factors which could potentially bias the estimation results.

Our empirical analysis consists of mainly two steps. First, to understand the associa-
tion between resilience capacity, economic development and structural transformation in
the presence of shocks, we specify and estimate the following:

Yit = α + βSHit + γRCit + δXit + µi + τt + εit (1)
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where Yit represents the two structural transformation variables, SHit represents the shocks
and RCit represents the resilience capacity of a country i in year t. All variables that
measure resilience are lagged by one year to control for potential sources of endogeneity.
Xit represents the vector of country-level time-varying control variables which explain
the dependent variable. Country fixed effects control for the time-invariant country-level
variables which explain the dependent variable. α, β and γ represent the coefficients to be
estimated. µi and τt represent country and year fixed effects, respectively.

Structural transformation of an economy is measured using two measures: (1) percent-
age contribution of the non-agricultural sector to the GDP and (2) percentage contribution
of the non-agricultural sector to employment. Three different shock variables are used in
the analysis: (1) number of armed conflict incidents, (2) number of natural disasters and
(3) number of terrorism incidents. We use both individual indicators and factor analysis
indices to measure resilience capacity.

For the factor analysis technique, we choose a baseline of indicators based on the
theoretical understanding of how these variables contribute to building resilience capacity.
We choose the number of factors based on the Kaiser–Meyer–Olkin (KMO) statistic (factors
with value greater than or equal to 0.5 are retained).

Second, we estimate how various resilience factors mitigate the negative impacts of
shocks on structural transformation variables. The estimating equation is expressed as:

Yit = α + βSHit + γRCit + ρ(SHit ∗ RCit ) + δXit + µi + τt + εit (2)

The equation is similar to equation (1), except for the interaction term between shocks
and resilience capacity. A statistically significant and positive coefficient of the interaction
term will provide evidence in support of the mitigating effects of resilience capacity on
shock. All regressions are estimated using the OLS-FE estimation technique. Summary
statistics for all the variables included in the analysis are reported in Appendix A Table A1.

5. Empirical Results

In Tables 1–3, we present the results for the impacts of three major types of shocks
(armed conflicts, natural disasters and terrorism) on economic growth and structural
transformation of SSA countries. We also examine how resilience factors mitigate the
negative impacts of such shocks on the pace of structural transformation. To derive the
measures of resilience, we mainly use the factor analysis technique, whereby a multitude of
macroeconomic variables are reduced to three main factors, each representing an important
dimension of resilience. The two main dependent variables, percentage contribution of
the non-agricultural sector in GDP and employment, are then regressed on the resilience
factors and their interactions with shock variables to test the hypotheses discussed in
Section 2.
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Table 1. Impacts of conflict shocks and resilience factors on structural transformation.

(1) (2) (3) (4) (5) (6)

% of Non-Agriculture in GDP % of Non-Agriculture in
Employment

Conflicts −1.130 ** −0.921 ** −0.626 −0.710 0.345 0.207
(−2.27) (−2.55) (−1.24) (−1.22) (0.82) (0.35)

Governance factor 1.912 *** 0.481
(3.73) (0.78)

Socio-economic assets factor 1.235 ** 1.117 *
(2.28) (1.75)

Economic and political stability factor −0.325 −0.531
(−0.97) (−1.34)

(Governance factor) X (conflicts) −0.226 −1.346 **
(−0.44) (−2.25)

(Socio-economic assets factor) X (conflicts) 0.424 0.488
(0.75) (0.75)

(Economic and political stability factor) X (conflicts) 0.667 0.155
(1.31) (0.26)

Log(population) 10.34 *** 9.456 *** 9.388 *** 10.42 *** 10.52 *** 10.23 ***
(3.46) (3.15) (3.11) (2.88) (2.90) (2.81)

Constant −85.64 * −71.34 −70.25 −116.6 ** −118.3 ** −113.6 *
(−1.81) (−1.50) (−1.47) (−2.01) (−2.03) (−1.95)

R2 0.219 0.205 0.199 0.486 0.484 0.482
F 6.794 6.272 6.009 22.22 22.04 21.83
N 527 527 527 511 511 511

Note: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include country and year fixed effects.

Table 2. Impacts of natural disasters and resilience factors on structural transformation.

(1) (2) (3) (4) (5) (6)

% of Non-Agriculture in GDP % of Non-Agriculture in Employment

Natural disasters 0.000753 0.000590 0.000905 ** −0.00372 *** −0.000667 −0.000759
(0.86) (1.09) (2.06) (−3.71) (−1.07) (−1.51)

Governance factor 1.989 *** 0.726
(3.84) (1.17)

Socio-economic assets factor 1.319 ** 1.174 *
(2.44) (1.85)

Economic and political stability factor −0.0158 −0.421
(−0.05) (−1.13)

(Governance factor) X (natural disasters) −0.000142 −0.00327 ***
(−0.16) (−3.28)

(Socio-economic assets factor) X (natural disasters) 0.000709 −0.000488
(0.92) (−0.55)

(Economic and political stability factor) X (natural disasters) −0.00000768 −0.000827
(−0.01) (−1.39)

Log(population) 9.821 *** 8.862 *** 8.467 *** 10.41 *** 10.37 *** 9.913 ***
(3.28) (2.95) (2.80) (2.91) (2.87) (2.75)

Constant −77.66 −62.15 −55.92 −116.2 ** −115.9 ** −108.5 *
(−1.63) (−1.30) (−1.16) (−2.03) (−2.00) (−1.88)

R2 0.212 0.199 0.187 0.496 0.487 0.487
F 6.536 6.039 5.574 23.07 22.28 22.30
N 527 527 527 511 511 511

Note: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include country and year fixed effects.
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Table 3. Impacts of terrorism shocks and resilience factors on structural transformation.

(1) (2) (3) (4) (5) (6)

% of Non-Agriculture in GDP % of Non-Agriculture in
Employment

Terrorism −0.333 *** −0.302 *** −0.0943 −0.102 −0.0547 0.173*
(−4.78) (−4.41) (−1.11) (−1.23) (−0.68) (1.74)

Governance factor 2.036 *** 0.488
(4.05) (0.79)

Socio-economic assets factor 1.289 ** 1.183 *
(2.43) (1.87)

Economic and political stability factor −0.323 −0.577
(−1.01) (−1.52)

(Governance factor) X (terrorism) −0.224 ** −0.230 **
(−2.53) (−2.19)

(Socio-economic assets factor) X (terrorism) −0.229 ** −0.200
(−2.14) (−1.59)

(Economic and political stability factor) X (terrorism) 0.133 * 0.179 *
(1.65) (1.90)

Log(population) 12.50 *** 11.47 *** 10.77 *** 10.61 *** 10.72 *** 10.01 ***
(4.19) (3.81) (3.57) (2.89) (2.91) (2.73)

Constant −119.7 ** −103.1 ** −92.31 * −119.5 ** −121.4 ** −110.2 *
(−2.53) (−2.16) (−1.93) (−2.03) (−2.06) (−1.88)

R2 0.246 0.227 0.216 0.486 0.487 0.486
F 7.927 7.129 6.681 22.19 22.25 22.20
N 527 527 527 511 511 511

Note: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include country and year fixed effects.

5.1. Effects of Shocks on the Pace of Structural Transformation and the Role of Resilience

In Table 1, we examine how the derived measures of resilience obtained through factor
analysis mitigate the negative impacts of shocks on structural transformation. Models
1 through 3 report results for the percentage of the non-agricultural sector in GDP as
the dependent variable while, in Models 4 through 6, the percentage contribution of the
non-agricultural sector in employment is the dependent variable. Based on the Kaiser
criterion, a commonly used standard in factor analysis, we choose three resilience factors.
As shown in Appendix A Table A2, Factor 1 is positively correlated with all five world
governance indicators. Therefore, we dub Factor 1 as the “governance factor”. Factor 2 is
positively correlated with agricultural land and health expenditure as a percent of GDP.
We dub Factor 2 as the “socio-economic assets factor”. Factor 3 is positively correlated with
trade openness, FDI inflow, WGI political stability and WGI control of corruption. We dub
Factor 3 as the “political and economic stability factor”.

Models 1 and 2 in Table 1 show that the incidence of armed conflicts has a significant
and negative impact on the percentage contribution of the non-agricultural sector to GDP.
This suggests that conflict shocks tend to slow down the pace of structural transformation
for our sample for SSA countries from 2000 to 2018. Our finding that armed conflicts
increase the share of agriculture in GDP implies that, while agriculture is often destroyed
in conflict-affected areas, the broader impacts are even more negative for other sectors of
the economy.

On the other hand, the measures of resilience, mainly governance and socio-economic
assets factors, accelerate the pace of structural transformation, as indicated by the significant
and positive coefficients in Models 1 and 2. Unexpectedly, the interaction terms show
no significant effects, suggesting that, while they independently help bolster the pace of
structural transformation, the resilience factors do not help in mitigating the negative
impacts of conflict shocks for the sample period. We primarily attribute this to the unduly
destructive nature of armed conflicts. They destroy physical and social infrastructure in
all sectors and affected communities and may render standard resilience-building factors
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incapable of cushioning the effects of conflict by destroying or eroding them. We know that,
unlike other shocks, armed conflicts tend to destroy democratic institutions, erode good
governance, disrupt political stability and create law and order disruptions, all of which
are fundamental to resilience building. Only those resilience factors that can withstand
armed conflict are the ones that have the potential to mitigate the impacts of such conflicts.

As shown in Models 4 through 6 in Table 1, armed conflict shocks have no significant
effects on the employment dimension of structural transformation or the employment
share of the non-agricultural sector. This, combined with the results from Models 1 and
2, suggests that, while armed conflicts slow down the pace of structural transformation,
as measured through the non-agricultural sector’s share of GDP, it does not affect the
share of employment in non-agricultural sectors. Armed conflicts have been shown to help
eliminate some of the labor redundancy in agriculture. We know from previous studies
that displaced, small-scale farmers from conflict-ridden areas often leave their agricultural
land behind which, in turn, gets acquired by larger-scale farmers who are more efficient in
their labor allocation. In addition, armed conflicts tend to force those small-scale farmers
to move from rural areas to urban centers where agricultural land is scarce, and they are
not able to readily compete for farm or non-farm employment opportunities. However,
armed conflicts can also result in lost employment for non-agricultural workers. So, in
general, our results suggest that the effects of armed conflicts on sectoral employment
shares could be offsetting. As with Models 1 and 2, the resilience factors do not show any
significant impacts on the percentage of non-agriculture in employment. So, in general,
neither conflict-related nor resilience factors have any bearing on labor movements that
influence structural transformation.

In Table 2, we examine the impacts of natural disasters on structural transformation.
The incidence of natural disasters has no significant effect on the percentage contribution of
the non-agriculture sector to GDP, except in Model 3, where the variable shows a positive
and significant effect. This result suggests that, unlike conflicts, natural disasters do not
affect the inter-sectoral shifts in the structure of output at the country level. Natural
disasters, such as floods and droughts, which tend to be somewhat localized, may affect
all sectors equally in a particular location, but not show effects that are significant enough
at the national level compared with armed conflicts, which tend to be more effective in
throwing a country off its transformation path. Once again, resilience factors accelerate
structural transformation, as measured by the percentage of the non-agricultural sector
in GDP. None of the interaction terms have significant effects on the dependent variable,
suggesting their inability to mitigate the negative impacts of natural disasters. In addition,
more populous countries are likely to undergo faster structural transformation.

Finally, Table 3 presents the results of the impacts of terrorism shocks on structural
transformation. The results are very similar to those reported in Table 1 on armed conflicts.
The incidence of terrorism decelerates the pace of structural transformation in SSA countries
while resilience factors accelerate the structural transformation pace. In Models 1 and 2, the
interaction terms show a negative and significant association with the dependent variable.
This is intriguing. This suggests that the impacts of terrorism are so devastating that
resilience factors do not offer any mitigative effects. This result hints at the non-exogenous
nature of terrorism as a macro-level shock. Previous studies suggest that terrorism thrives
in more democratic environments and states with voice and adequate freedom for the
press. Hence, some of the resilience factors (e.g., voice and accountability and government
effectiveness) might, in fact, worsen the negative impacts of terrorism through the role of
the media in spreading fear and uncertainty among people.

In Tables A3–A6, we present the results of our robustness checks, where the variables
measuring the pace of structural transformation are regressed on the shocks and the
resilience-related individual variables. The results confirm the findings from the factor
analysis. In Tables A3–A6, both conflict and terrorism variables negatively impact on the
percentage contribution of the non-agricultural sectors to GDP and employment. Similarly,
WGI indicators, especially political stability, government effectiveness, regulatory quality
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and control of corruption variables, accelerate the pace of structural transformation in
GDP and employment, confirming our results using factor analysis. As an alternate shock
measure, we also replace the incidence of shocks with the number of casualties suffered
during the shocks. The results remain consistent as shown in Appendix B Table A7.

5.2. Empirical Results—Discussion

The impacts of armed conflicts and other shocks on select aspects of the economy
are well documented in the literature [81,82]. However, at both the national and regional
levels, the impacts of such shocks on the agricultural sector and its relative contribution
to the overall economy is not well understood [81,83]. Our study attempts to fill this gap
while focusing on the impacts on structural transformation, a desirable consequence of
agricultural growth in a country. While our findings are based on data from sub-Saharan
African countries, they also add to the broader literature on other parts of the developing
world, including South America [65,84], South Asia [85–87] and the Middle East [88,89].

Our primary finding, that the negative impacts of shocks on agriculture is relatively
less pronounced when compared with other sectors of the economy, is consistent with the
extant literature. Extant literature would suggest that individuals and households in active
conflict zones adopt different coping strategies in response to exposure to violence [81].
Such strategies include shifts in crop production portfolios, labor reallocation, destroying
or hiding livestock (and other visible assets), changes in land-use patterns, economic
cooperation with local ruling groups and other activities that minimize victim risks and
uncertainty [53,58,85,90,91]. These strategies, when implemented effectively, help farmers
to protect their productivity, food security and livelihoods. Similar patterns were also
visible during the recent COVID-19 pandemic, when the agricultural sector was found to
be more resilient than other sectors of the economy [35,92,93].

Our study also contributes to the literature which associates armed conflicts with
structural transformation at the macro level. Given that land is an immobile asset, non-
state actors can easily conquer it and use it to create parallel states, a common feature
in many past and ongoing armed conflicts in Africa [94,95]. Similarly, progress with
structural transformation can reduce the relative share of immobile assets in the economy,
thereby raising the costs of traditional territorial conflicts [42,43]. Our findings hint at the
presence of a vicious circle which makes it difficult for countries with limited achievement
of structural transformation to escape extended periods of unrest and conflicts.

6. Summary and Conclusions

Existing evidence of the impacts of shocks on the pace of structural transformation
is limited. In this paper, using the contributions of agriculture to national income and
employment as indicators of the extent of structural transformation, we explore if selected
shocks slow down the pace of structural transformation. In general, we find that conflict
and terrorism shocks slow down the pace of structural transformation, as measured through
the percentage contribution of agriculture to GDP. However, on the employment dimension
of structural transformation, we do not find that conflicts or terrorism affects the pace of
structural transformation.

We, however, find that natural disasters generally show no adverse effects. We
attribute the difference to the notion that conflict and terrorism tend to be more invasive,
more deeply rooted, more retarding of gains previously made through good governance
and economic liberalization policies and have much deeper negative conditions that slow
down structural transformation than natural disasters. As outcomes of nature, not human
activities or human constructs, natural disasters tend to be less systematic and less endemic,
especially at the national level. Besides, the capacity of emergency management agencies
to deal with natural disasters is probably easier to build than the capacity to mitigate
the effects of conflict and terrorism. This is reflected in the fact that despite the growing
incidence of natural disasters and the number of people affected, resulting casualties have
trended downward in the last few decades in Africa [2]. For example, awareness and
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infrastructure in place for post-natural disaster redevelopment and reconstruction are well
advanced, while similar structures for post-conflict redevelopment and reconstruction are
mostly at their infancy.

Given the growing incidence of terrorism and other conflict shocks in Africa, our
results suggest the need to take them seriously as detractors from the long-term goal of
country self-reliance. Our finding that resilience factors help to work independently to
bolster economies is encouraging. Our finding, however, that resilience factors do not
help to mitigate the negative effects of conflict on the pace of structural transformation,
measured though agriculture’s share of GDP, is not encouraging. More research is needed
to find appropriate measures of resilience in the face of armed conflicts, but also terrorism.

In conclusion, we offer the following recommendation. First, more detailed work is
needed on the macroeconomic impacts of shocks and the mitigating effects of resilience.
Second, a deeper look into the roles of shocks, beyond the three that we examine here, is
needed. Third, more research on specific resilience strategies and their potential to cushion
countries’ economies from shocks is needed. Finally, we urge deeper investigation into the
resilience framework as a tool for hastening countries’ progress toward self-reliance.
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Appendix A

Table A1. Summary statistics.

Variable N Mean S. D Min Max

GDP per capita 1020 2507.37 3199.03 194.87 20,532.95

% of non-agriculture in GDP 989 79.17 14.16 20.96 99.11

% of non-agriculture in
employment 1060 50.77 22.33 7.70 95.40

Armed conflicts 1080 0.29 0.55 0.00 3.00

Natural disasters 1080 122.60 718.52 0.00 20,011.00

Terrorist attacks 1080 0.92 2.83 0.00 39.00

Access to electricity 961 42.49 29.07 1.24 100.00

Agricultural land (% of total land) 884 46.77 22.04 3.26 80.92

Trade openness 975 74.98 40.90 19.10 348.00

Health expenditure as a % of GDP 921 5.48 2.30 1.26 20.41

FDI inflow (in millions of US $) 845 −782.00 2050.00 −25,100.00 8750.00

Primary school enrollment rate 815 99.88 21.93 23.36 149.31

WGI (voice and accountability) 1014 −0.64 0.74 −2.23 1.00

WGI (political stability) 1016 −0.57 0.91 −3.31 1.28

WGI (government effectiveness) 1016 −0.76 0.64 −2.48 1.06

WGI (regulatory quality) 1016 −0.72 0.63 −2.65 1.13

WGI (control of corruption) 1080 −0.60 0.62 −1.87 1.22
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Table A2. Factor analysis: contributions of individual variables to factors.

Variable Factor1 Factor2 Factor3

Access to electricity 0.4206 −0.5497 0.0312

Agricultural land (% of total land) 0.0649 0.4616 −0.2719

Trade Openness 0.1936 −0.2191 0.4077

Health expenditure as a % of GDP 0.0832 0.589 0.024

FDI −0.138 0.2398 0.3339

Primary school enrollment rate 0.1125 0.2697 0.117

WGI (voice and accountability) 0.6855 0.0771 0.1758

WGI (political stability) 0.6426 −0.0331 0.5849

WGI (government effectiveness) 0.9515 −0.1521 0.0415

WGI (regulatory quality) 0.931 0.0741 −0.125

WGI (control of corruption) 0.8476 −0.023 0.3453

Appendix B. Robustness Checks

Table A3. Mitigating impacts of resilience on conflict shocks (individual resilience variables).

Dependent Variable = % of Non-Agriculture in GDP

(1) (2) (3) (4) (5)

Conflicts −2.177 *** −0.626 −1.601 * −1.939 ** −1.583 *
(−3.70) (−0.85) (−1.76) (−2.47) (−1.82)

WGI (voice and accountability) 0.882
(1.36)

WGI (political stability) 0.968 **
(2.43)

WGI (government effectiveness) 1.339
(1.57)

WGI (regulatory quality) 4.116 ***
(4.87)

WGI (control of corruption) 1.816 **
(2.19)

WGI (voice and accountability) × conflict −1.410 **
(−2.03)

WGI (political stability) × conflict 0.280
(0.59)

WGI (government effectiveness) × conflict −0.377
(−0.41)

WGI (regulatory quality) × conflict −0.971
(−1.05)

WGI (control of corruption) × conflict −0.355
(−0.39)

Log(population) 10.68 *** 9.735 *** 10.03 *** 11.28 *** 9.682 ***
(3.38) (3.13) (3.19) (3.66) (3.10)

Constant −89.91 * −74.94 −79.20 −98.24 ** −73.56
(−1.80) (−1.52) (−1.59) (−2.01) (−1.49)

R2 0.210 0.213 0.205 0.240 0.209
F-statistic 6.442 6.572 6.259 7.673 6.417

N 527 527 527 527 527
Notes: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include
country and year fixed effects.
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Table A4. Mitigating impacts of resilience on terrorism shocks (individual resilience variables).

Dependent Variable = % of Non-Agriculture in GDP

(1) (2) (3) (4) (5)

Terrorism −0.448 *** −0.220 −0.445 *** −0.560 *** −0.476 ***
(−4.85) (−1.57) (−3.23) (−4.36) (−3.27)

WGI (voice and accountability) 0.984
(1.55)

WGI (political stability) 1.027 ***
(2.62)

WGI (government effectiveness) 1.743 **
(2.04)

WGI (regulatory quality) 4.121 ***
(4.96)

WGI (control of corruption) 2.261 ***
(2.73)

WGI (voice and accountability) × terrorism −0.407 ***
(−3.36)

WGI (political stability) × terrorism −0.0546
(−0.54)

WGI (government effectiveness) × terrorism −0.329 **
(−1.99)

WGI (regulatory quality) × terrorism −0.516 ***
(−3.17)

WGI (control of corruption) × terrorism −0.298 **
(−2.03)

Population 12.63 *** 10.82 *** 11.65 *** 13.18 *** 11.65 ***
(3.98) (3.44) (3.68) (4.28) (3.71)

Constant −120.5 ** −92.14 * −104.7 ** −128.3 *** −104.5 **
(−2.40) (−1.85) (−2.09) (−2.63) (−2.10)

R2 0.226 0.215 0.216 0.259 0.222
F-statistic 7.071 6.663 6.673 8.471 6.911

N 527 527 527 527 527

Note: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include
country and year fixed effects.

Table A5. Mitigating impacts of resilience on conflict shocks (individual resilience variables).

Dependent Variable = % of Non-Agriculture in Employment

(1) (2) (3) (4) (5)

Conflicts −0.879 −0.556 −2.058 ** −1.814 ** −1.558
(−1.33) (−0.67) (−2.02) (−2.02) (−1.60)

WGI (voice and accountability) 1.054
(1.44)

WGI (political stability) −0.601
(−1.33)

WGI (government effectiveness) −0.324
(−0.33)

WGI (regulatory quality) 0.553
(0.54)

WGI (control of corruption) 1.394
(1.46)

WGI (voice and accountability) X conflict −1.590 **
(−2.05)

WGI (political stability) X conflict −0.369
(−0.69)

WGI (government effectiveness) X conflict −2.379 **
(−2.32)

WGI (regulatory quality) X conflict −2.560 **
(−2.43)

WGI (control of corruption) X conflict −1.934 *
(−1.91)

Population 11.01 *** 9.385 ** 9.527 *** 10.17 *** 9.165 **
(2.95) (2.55) (2.60) (2.77) (2.50)

Constant −125.7 ** −100.2 * −102.4 * −112.4 * −95.85
(−2.11) (−1.71) (−1.75) (−1.92) (−1.64)

R2 0.464 0.461 0.464 0.465 0.464
F-statistic 20.33 20.07 20.34 20.37 20.36

N 511 511 511 511 511

Note: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include
country and year fixed effects.
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Table A6. Mitigating impacts of resilience on terrorism shocks (individual resilience variables).

Dependent Variable = % of Non-Agriculture in Employment

(1) (2) (3) (4) (5)

Terrorism −0.282 *** 0.151 −0.248 −0.384 *** −0.188
(−2.72) (0.95) (−1.60) (−2.59) (−1.14)

WGI (voice and accountability) 0.988
(1.38)

WGI (political stability) −0.744 *
(−1.68)

WGI (government effectiveness) −0.245
(−0.25)

WGI (regulatory quality) 0.328
(0.32)

WGI (control of corruption) 1.492
(1.55)

WGI (voice and accountability) X terrorism −0.469 ***
(−3.45)

WGI (political stability) X terrorism 0.124
(1.08)

WGI (government effectiveness) X terrorism −0.343 *
(−1.84)

WGI (regulatory quality) X terrorism −0.549 ***
(−2.93)

WGI (control of corruption) X terrorism −0.214
(−1.28)

Population 11.63 *** 9.269 ** 9.601 ** 10.45 *** 9.785 ***
(3.11) (2.50) (2.58) (2.81) (2.63)

Constant −135.4 ** −98.48 * −103.5 * −116.7 ** −105.6 *
(−2.26) (−1.66) (−1.74) (−1.97) (−1.77)

R2 0.473 0.462 0.462 0.468 0.462
F-statistic 21.08 20.13 20.15 20.64 20.16

N 511 511 511 511 511

Note: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include
country and year fixed effects.

Table A7. Mitigating impacts of resilience on conflict and terrorism shocks (intensity).

(1) (2) (3) (4)

% of Non-Agriculture in GDP % of Non-Agriculture in Employment

Conflict casualty −0.000742 * 0.000546
(−1.86) (1.18)

Terrorism casualty −0.00359 ** −0.000942
(−2.04) (−0.46)

Population 8.147 *** 10.43 *** 9.672 *** 10.31 ***
(2.71) (2.88) (3.22) (2.83)

R2 0.196 0.485 0.216 0.480
F-statistic 5.908 22.07 6.690 21.71

N 527 511 527 511
Note: Significance levels: * p < 0.10, ** p < 0.05 and *** p < 0.01. t-statistics in parentheses. All models include
country and year fixed effects.
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