Explaining Food Insecurity in
Sub-Saharan Africa: The Role of
Governance and Institutions

By

Dede Gafa
and
Daniel Chachu

Research Paper 531

Bringing Rigour and Evidence to Economic Policy Making in Africa




Explaining Food Insecurity in
Sub-Saharan Africa: The Role
of Governance and Institutions

By

Dede Gafa
Fellow, United Nations Economic Commission for Africa, Ethiopia

and

Daniel Chachu
Postdoctoral Research Fellow, University of Zurich, Switzerland

AERC Research Paper 531
African Economic Research Consortium
August 2023



THIS RESEARCH STUDY was supported by a grant from the African Economic Research
Consortium. The findings, opinions and recommendations are those of the author,

however, and do not necessarily reflect the views of the Consortium, its individual
members or the AERC Secretariat.

Published by: The African Economic Research Consortium
P.O. Box 62882 - City Square
Nairobi 00200, Kenya

ISBN 978-9966-61-234-2

© 2023, African Economic Research Consortium.



Contents

List of tables

List of figures

Abstract

1. Background .. ..o e 1
2. Justificationof thestudy.......... ..o i 6
3.Somestylizedfacts ... 9
4. Literature reVieW . . ... e 13
5. Conceptual framework ... 18
6. Methodologyanddata...........ooiiiiiiiiii i 21
7.Results and diSCUSSIONS. . ..ottt i 33
8. Robustnesschecks . ... ..o 56
9. CONCIUSION ...ttt e 57
RefEreNCES .\ttt e 59

APPENIXES . vttt et e 66



List of tables

Table 1: Prevalence of moderate or severe food insecurity .............. 2
Table 2: Definition of variables and datasources....................... 25
Table 3: Descriptive statistics of thevariables ......................... 29
Table 4: Correlation matrix for explanatory variables).................. 32
Table 5: Food insecurity and governance quality . ..................... 36
Table 6: Food insecurity and governance quality .............cocoien.t. 39
Table 7: Food insecurity and the dimensions of economic freedom ....... 45
Table 8: Food insecurity and the dimensions of economic freedom. . . ... 47
Table 9: Food insecurity and institutional quality ...................... 49
Table 10: Food insecurity and institutional quality..................... 52
Table Al: Listof countries .......ooueiiii i 66
Table A2: PCA computation: Aggregate indexe............covvvne.... 66
Table A3: Mean values of variablesby country......................... 67
Table A3: Mean values of variables by country (continued).............. 68
Table B1: Food insecurity and governance quality....................... 69

Table B2: Food insecurity and governance quality....................... 71



Table B3: Food insecurity and governance quality....................... 73

Table B4: Food insecurity and governance quality....................... 75
Table B5: Food insecurity and institutional quality ...................... 7
Table B6: Food insecurity and institutional quality ...................... 79
Table B7: Food insecurity and institutional quality ...................... 81

Table AB8: Food insecurity and institutional quality..................... 83



List of figures

Figure 1: Trend in the prevalence of undernourishment ................. 2
Figure 2: Agricultural and food production indicesacross ............... 9
Figure 3: Economic freedom and its componentsacross ............... 10
Figure 4: World Bank governance indicators...................cooueus 11

Figure 5: Food security and governance/ institutional quality variables .. 11

Figure 6: Conceptual framework: Determinants of food security......... 20



Abstract

The burgeoning literature on global food (in)security suggests that sub-Saharan
Africa (SSA) is lagging behind the rest of the world despite a period of decline in the
prevalence of severe undernourishment. Using panel data covering 34 countries in
the region for the period 2000 to 2015, this study examined the correlates and causes
of food insecurity in SSA with emphasis on the role of domestic food production,
governance, and institutions. The paper also provides evidence on the mediating
role of governance by examining how the quality of governance and institutions
influence the effectiveness of domestic food production on food insecurity in the
region. The paper uses an instrumental variable strategy. The findings suggest that
domestic food production and improvements in governance quality, measured by
economic freedom and government effectiveness, are fundamental drivers of food
security in SSA. We also found thatimproving the quality of governance would enable
countries to better translate domestic food productioninto reductions in the depth of
food deficit and the prevalence of undernourishment. Nonetheless, in the absence of
adequate domestic food production, governance reforms alone would be impotent
in fostering food security in SSA.



1. Background

Alleviating food insecurity remains a key priority on the global development agenda,
as reflected by the second United Nations Sustainable Development Goal (SDG) —
“end hunger, achieve food security and improved nutrition, and promote sustainable
agriculture by 2030”. Globally, food insecurity in the form of hunger and malnutrition
declined considerably between the early 2000s and 2010s; however, this trend has
reversed over the past half-decade (Vos, 2015; FAO et al, 2020b). According to estimates
from the Food and Agriculture Organization of the United Nations (FAO), about 690
million people across the globe were undernourished in 2019 and 98% of hungry
people lived in the developing world (FAO et al, 2020b). These numbers are expected
to rise further due to the effects of the COVID-19 crisis, raising global concerns of a
food security crisis, particularly in developing countries (Amare et al, 2020).

In Africa, chronic food insecurity* is about four times higher than in other regions
(FAO et al, 2019). The prevalence of severe and moderate undernourishment on the
continentis abouttwice the global average, and more than double the levels recorded
in Asia, Latin America and the Caribbean. For example, in 2019, the prevalence of
severe undernourishmentin the region was 21.3%, compared to 17.8 percentin South
Asia (SA) and 9.6% in Latin America and the Caribbean (FAO et al, 2020b). Although
the continent experienced a decline in the prevalence of undernourishment between
2000 and 2014, food insecurity has been on therise in the region since 2015 (Figure 1).
The recent global health pandemic could further worsen the situation. Furthermore,
the number of undernourished people, which seemingly remained stagnant until
2011, hasincreased substantially in recent years. As shown in Figure 1, between 2011
and 2018, more than 50 million individuals joined the category of undernourished
people on the continent.

The average African performance on food security hides important heterogeneities
across sub-regions (Table 1). In Northern Africa, about 9.3% of the population suffer
from severe food insecurity as compared to 20.3% in Sub-Saharan Africa (SSA). More
than half of the population in SSA suffer from moderate or severe food insecurity
compared to 31.1% in Northern Africa. This evidence suggests that food insecurity
is more predominant in SSA, and thus calls for a better understanding of the factors
influencing the phenomenon in the region.

1 The 1996 Rome Declaration of World Food Security defines food security as the availability of food
that is nutritionally adequate and acceptable within a given culture at all times for all persons.
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Table 1: Prevalence of moderate or severe food insecurity across regions/sub-
regions, 2014-2018

Regions/ Prevalence of severe food insecurity in Prevalence of moderate or severe food
sub-regions  the total population (%) insecurity in the total population (%)

2014 2015 2016 2017 2018 2014 2015 2016 2017 2018

World 8.3 7.9 81 86 94 224 224 232 248 258
Africa 167 168 182 185 183 465 465 494 514  50.6
Northern 102 9.0 104 110 9.3 297 264 300 368 311
Africa

Sub-

Saharan 182 186 20.0 202 203 503 512 539 548 551
Africa

Asia 8.0 75 71 76 9.1 194 189 189 206 226
Latin

America 7.1 6.4 81 93 92 229 251 294 320 316
and the

Caribbean
Source: FAO et al (2020a).

Figure 1: Trend in the prevalence of undernourishment (% of the population) and
the number of undernourished in Africa, 2000-2018

FIGURE 1
THE PREVALENCE OF UNDERNOURISHMENT IN AFRICA HAS BEEN ON THE RISE
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Source: FAO et al (2020a).

Notwithstanding several continental initiatives, including the African Union (AU)
Agenda 20632, which aims at sustainable growth and poverty reduction, important
barriers remain on the path to achieving food security in the region. Rakotoarisoa

2 See AUC (2015).




et al (2011), for example, identify three main factors at play, namely: arable and
agricultural land availability; low productivity and poor infrastructure; and poor
quality of governance and institutions.

The first two factors allude to the existing constraints with regards to agriculture
and food production. In fact, four out of the seven targets under the SDG 2 are related
to raising sustainable agricultural production at the national level®. Furthermore,
another important characteristic of the food systems in developing countries, which
is rarely mentioned in the literature, is ensuring that locally produced foods are
efficiently and effectively translated into food security (FAO, 2019a). This situation
explains the emphasis on limiting food waste and losses; and hence the SDG 12 target
12.3 calling on governments to halve per capita global food waste at the retail level and
reduce food losses along production and supply chains by 2030. Post-harvest losses
are particularly acute in SSA (FAO, 2019a), where a large share of the food produced
does not find its way to the consumers due to inadequate storage technologies (on-
farm and off-farm losses); underdeveloped food processing industries and markets;
and infrastructural deficiencies limiting food distribution (Sheahan and Barrett, 2017).
Forexample, in 2013 Cameroon lost 15.3% of the maize produced due to inadequate
storage and transportation infrastructures, while Togo lost nearly 14% of this staple
food in 2014 for the same reasons (FAO, 2019b). Hence, strengthening the supply
chain is critical for food security in the region.

Poor governance and weak institutions have deteriorating effects on food security
(Rodrik, 2000; Thorbecke, 2013). Many scholars and development agencies highlight
the important role of conflicts, and weak economic governance and institutions, as
contributingin various ways to the worsening food insecurity. The economic policies
implemented in the 1970s by many SSA countries are often blamed for the poor
performance in income growth and agricultural production, which partly led to the
economic and food crisis in the 1980s and subsequently to the structural adjustment
programmes (SAPs) (Ndulu et al, 2008). These policies targeted import-substitution
industrialization and included inefficient regulations and trade restrictions; excessive
state controls over resource allocation, agricultural production and marketing; and
faulty macroeconomic management (Bates et al, 2013). Hence, the goal of the policy
and institutional reforms implemented on the continent since the early 1990s was to
boost productivity, growth and ultimately improve the well-being of the population
(Heidhues and Obare, 2011; Fosu and Gafa, 2020)*.

3 Improve agricultural productivity and the income of smallholder farmers through access to produc-
tive resources and markets (target 2.3); promote sustainable food production systems and agricultural
practices (target 2.4); maintain the genetic diversity of seeds, plants, and animals (target 2.5); and in-
crease investment in the sector (target 2.a).

4 However, there are still ongoing controversies on the actual effects of these neoliberal reforms on
food insecurity and some studies argue that the effects have been mixed, with the reforms benefitting
cash crops and net producers while worsening the outcomes of the net consumers and smallholder
farmers in rural locations (Christiaensen, 2002). Furthermore, others highlight the adverse impacts of
the cuts in government expenditure, as part of the “fiscal discipline” component of the SAPs, on public

3
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Although many countries in SSA have implemented notable economic and
institutional reforms, weak governance still plays a critical role in the lack of progress
in achieving food security in the region (Sahley et al, 2005; Pereira and Ruysenaar,
2012). As observed by Zakout et al (2006) and Rakotoarisoa et al (2011), a large
share of arable land remains unused and poorly maintained in SSA, partly due to
the failure of land management policies, including land distribution, property rights
and ownership problems. Tenure-related dispute and conflicts and unequal access
to land in the agriculture sector are often due to the weak quality of land governance
and poor institutions for land administration, corruption, lack of property rights
enforcement and rule of law (Palmer et al, 2009). Moreover, the low and inadequate
sectoral investment, and the poor state of market and transport infrastructure are also
important aspects of governance affecting food production in Africa (Rakotoarisoa
etal, 2011).

As emphasized by Boyd and Wang (2011), poor governance — in the form of weak
institutional capacity, instability, and ineffective public policies — rather than natural
conditions, is the primary driver of hunger and malnutrition, due to its potential
deleterious effect on food production, supply and distribution. Thus, governance is
widely considered as both a “potential driver of, and a potential solution to, situations
of food insecurity” (Candel, 2014: 591) in SSA.

Also important in the African context is the role of economic governance and
institutions in shaping the extent to which domestic food production translates
into food security. In fact, the quality of governance can strengthen or weaken the
supply chain for local food producers who are mostly smallholders (Sheahan and
Barrett, 2017; FAO, 2019a). For example, policies that provide a conducive business
environment for private sector development would not only help to create and
strengthen agricultural value chains, but also increase the profits of the food value
chain actors and promote greater access to affordable locally produced food through
agroprocessing and marketing channels. Furthermore, the inadequate regulation
of the food distribution system, poor infrastructure development policies and weak
macroeconomic policies resulting in high inflation would likely limit both economic
and physical access to food (Gazdar and Mallah, 2013).

Onthis basis, the overall aim of the study was to examine the correlates and causes
of food insecurity in SSA with emphasis on the role of domestic food production,
governance and institutions. First, the study looked at the overall determinants of
food insecurity, measured by the prevalence of undernourishment and the depth of
food deficit. Thus, involved analysing the effect of domestic food production, the
levels of economic freedom (measuring economic policies and governance) and its
components — namely the size of government; legal systems and property rights;
freedom to trade internationally; sound money and regulatory systems — as well as
otherinstitutional indicators (namely government effectiveness, control of corruption,
voice and accountability, political stability and absence of violence and rule of law)

infrastructure, research and development, agricultural support, and social services (Heidhues et al,
2004; Heidhues and Obare, 2011).
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onfood insecurity. Second, the study assessed the effect of domestic food production
on food insecurity contingent on these governance and institutional variables.
Specifically, we hypothesized that improved governance and institutions would
accentuate the “food insecurity-reducing” effect of domestic food production. Finally,
the paper presented the results of an investigation into the role of food production as
a channel through which governance and institutions affect food insecurity in SSA.

The rest of the paper is structured as follows. In Section 2, the importance of the
study is discussed. Some stylized facts on food production and governance in SSA are
presented in Section 3. Section 4 provides a review of literature on the determinants
of food (in)security. A conceptual framework is presented in Section 5 to explain the
linkages between food security and its determinants. Section 6 describes the data and
the methodology used and Section 7 discusses the estimation results. The robustness
checks are provided in Section 8. Section 9 highlights the main findings of the study
and concludes with policy implications.
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2. Justification of the study

The determinants of food (in)security have been widely studied in the literature.
In country-specific and micro-level research, the topics covered include the effect
of technology adoption, employment, climate change adaptation and mitigation,
social interventions and programmes, and income on food (in)security (Beyene
and Muche, 2010; Sacks and Levi, 2010; Anik et al, 2013; Ngema et al, 2018; Sinyolo,
2020; Kansiime et al, 2021). In addition, a panoply of cross-country analyses exists
on the subject. For example, Dithmer and Abdulai (2017) investigated the effects of
trade openness on food security using a global sample of 151 countries. Bonuedi et
al (2020) examined the effects of trade openness and facilitation on food availability
and access outcomes in the African context. Sassi (2015) conducted a cross-sectional
analysis of the determinants of food insecurity in SSA within a non-parametric spatial
analysis framework and, more recently, Ogunniyi et al (2020) investigated the effects
of remittances and governance quality on food and nutrition quality in the region,
focusing on the role of governance as a moderator of the impacts of remittances
on food security. In their analyses, these studies accounted for governance and
institutions using the World Bank governance indicators, namely government
effectiveness, rule of law, control of corruption, political stability and absence of
violence, regulatory quality, and voice and accountability.

Despite the rich extant literature, this study contributes to empirical research in
two ways. First, besides the World Bank governance indicators, the study considered
additional aspects of governance capturing the extent of economic liberalization
not explored by previous studies, but critical within the context of SSA. For example,
global economic views on “good economic governance” have shifted from inward-
looking (import-substitution) to outward-oriented economic policies (in line with
the Washington Consensus). More recently, the emphasis moved to “finding the right
balance” between strict State interventionism and pure market economy (Fosu, 2013;
Stiglitz, 2016). Many African countries have implemented notable market-oriented
reforms over the past two decades in the areas of macroeconomic policies; business
regulations; trade and financial liberalization; public administration; judicial system;
and property rights enforcement. These important aspects of economic governance,
however, are not well captured under indicators such as government effectiveness,
control of corruption and rule of law, thus necessitating further investigation.



Economic freedom reflects key aspects of economic neoliberalism and the extent
to which the business environment and government policies are market-friendly
(Gwartney et al, 2020). The economic freedom variable and its components (the size
of government, legal system and property rights, sound money, freedom to trade
internationally and regulation) areimportant for food security in SSA, as they are likely
to shape the supply, the availability and the distribution of food. Economic freedom
has been identified in the literature as consequential for foreign direct investment,
income growth and human development (De Haan and Sturm, 2000; Naanwaab, 2018;
Ghazalian and Amponsem, 2019).

Consequently, the inclusion of economic freedom (which captures the size of
government, the nature of macroeconomic policies, trade liberalization policies and
the legal systems) contributes to the debate on the impacts of neoliberal policies on
food security in Africa. It also fills an important gap as empirical assessment of the
issue has so far been absent from the literature. Furthermore, the study used two
composite indexes, one capturing the quality governance and the other the quality of
institutions, by grouping all the variables using the definitions of World Bank (1992)
and North (1990)°. Thus, by considering a wide range of governance and institutional
variables, the study unveils the extent to which different aspects of governance and
institutions influence food insecurity in SSA, directly and indirectly through food
production.

Second, this research provides important evidence on the mediating role of
governance in the region’s progress on food security by examining how the quality of
governance and institutions influence the effectiveness of domestic food production
on food insecurity. While it is widely acknowledged that governance shapes food
distribution (via markets and infrastructural development) and affordability (income
and prices), thereby easing physical and economic access to food, to the best of our
knowledge no other study identifies how the quality of economic governance and
institutions influences the extent to which domestic food production is translated
into food security.

In fact, adequate food systems require good governance and institutions that
ensure well-functioning market and appropriate marketing and distribution systems
in order to: (a) minimize post-harvest losses; (b) improve income levels of value
chain actors particularly farmers; and (c) enable poor households to have economic
and physical access to locally produced food through social programmes and
interventions. In addition, investment in infrastructure development would likely
improve access to domestically produced foods by reducing transaction delay and
losses, facilitating national trade and access to markets (Miller et al, 2011; Tiwari
et al, 2016). Furthermore, providing a conducive environment for private sector

5 The governance index is measured using economic freedom index and government effectiveness.
Institutions are defined following North (1990) and are measured by rule of law, control of corruption,
political stability, voice and accountability.
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development and entrepreneurship in the agriculture sector is expected to reduce
food insecurity by creating effective and efficient agriculture value chains for local
farmers (Bonney et al, 2013), fostering the link between domestic food production
and food security.

We used a two-stage least squares (2SLS) estimation to examine the effects of
domestic food production, economic freedom and the other governance indicators
on food insecurity, and unveiled the importance of domestic food production as a
channel through which governance and institutions affect food insecurity in SSA. By
using 2SLS methodology, this paper not only accounts for the potential endogeneity
problem arising from the bi-directional relationship between food (in)security and
food production, but also sheds some light on the indirect effects of governance and
institutions on food insecurity through the channel of food production (Sala-i-Martin
and Subramanian, 2013). Lastly, we assessed the effect of domestic food production
on food insecurity contingent on the role of governance and institutions in the region.
The robustness of the 2SLS results was checked using the two-step system Generalized
Method of Moments (GMM) and the Limited Information Maximum Likelihood (LIML)
estimation. The analysis was based on panel data from 34 SSA countries (see Table
A1l) covering the period 2000-2015.
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3. Some stylized facts

Agricultural and food production followed a downward trend in SSA between the early
1970s and the mid-1990s (Figure 2) coinciding with the period of high government
interventions, widespread import-substitution policies, political instability and poor
growth performance in many African countries (Ndulu et al, 2008; Fosu and Gafa,
2020). This trend reversed from the mid-1990s to 2014 (Figure 2), when governance,
agricultural productivity and economic growth generally improved in the region
(Bates et al, 2013). Since 2015, however, agricultural and food production have been
declining, interestingly consistent with the rise in the food insecurity noted in recent
years (Figure 1 versus Figure 2). In contrast, South Asia has maintained a rising trend
in production since the early 1980s. As emphasized by Chauvin et al (2012), food
insecurity challenges cannot be successfully addressed in SSA without the effective
transformation of the agriculture sector.

Figure 2: Agricultural and food production indices across regions, 1961-2019

Gross per capita Production Index (2014- Gross per capita Production Index (2014-2016
2016 = 100) - Agriculture (Total) =100) - Food (Total)
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Data source: FAOSTAT (FAO, 2021).

Figure 3 reports the averages of the economic freedom index and its components.
The economic freedom index is widely used as an indicator of neoliberal economic
policies and economic governance, as it captures the extent to which economic
policies and institutions favour free business environment, market competition,
openness and property rights enforcement. Despite the notable economic and



institutional reforms, the performance of SSA on the economic freedom index is
lower than that of countries in Latin America and South Asia, mainly due to higher
State interventions and weak judicial systems and property rights enforcement in
the region (Figure 3). Furthermore, SSA performs worse than all the other regions on
control of corruption, government effectiveness and rule of law, but enjoys greater
political stability, and voice and accountability than Northern Africa (Figure 4).

Figure 3: Economic freedom and its components across region, average (2000-2018)

9

Economic Freedom  Size of Government  Legal system and Sound money Freedom to trade Regulation
Property rights internationally

= - RV I U ¥ B - T <)
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Notes: Authors’ computation. The data are obtained from the Fraser Institute and range from
1to 10, with 1 representing the lowest performance and 10 the highest (Gwartney et al,
2020). For each region, the arithmetic mean is computed over the period 2000-2018.

To elaborate more on the relationship between governance/institutional quality
and food insecurity in SSA, Figure 5 shows the association between food insecurity,
measured by the prevalence of undernourishment, and governance/institutional
quality variables. Overall, there seems to be a negative association between
the country averages of the prevalence of undernourishment and governance/
institutional quality variablesin SSA, suggesting that poor performers on governance
and institutional quality tend to record high levels of food insecurity, on average. For
example, Central African Republic (CAR), Zimbabwe, Chad and Liberia are among
the lowest performers on economic freedom, government effectiveness, control of
corruption and political stability, and exhibit low levels of food security. Meanwhile,
Mauritius, South Africa and Ghana have low prevalence of undernourishment, and
are among the best performers on governance and institutional quality variables.
While this preliminary evidence suggests the existence of a negative association
between food insecurity and governance and institutions, more rigorous empirical
investigation is required to support this hypothesis.

10
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Figure 4:

World Bank governance indicators: Control of corruption, government
effectiveness, political stability and absence of violence, regulatory

quality, rule of law, voice and accountability across regions, average
(2000-2019)
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For each region, the arithmetic mean is computed over the period 2000-2019.
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Notes: Authors’ computation using data on the prevalence of undernourishment (% of total
population), economic freedom index, government effectiveness, control of corruption,
rule of law, and political stability and absence of violence. Data on prevalence of
undernourishment is from the FAOSTAT database (FAO, 2020); that on economic
freedom is obtained from Gwartney et al (2020). The data on the rest of the variables
are from the World Governance Indicators (World Bank, 2020a). The economic freedom
index ranges from 1 to 10, with 1 representing the worst performance and 10 the best.
Government effectiveness, control of corruption, rule of law and political stability and

absence of violence range from -2.5 to 2.5, and the lowest value represents the worst
performance on these indicators.
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4. Literature review

Theoretical discussion

Food security is defined as the assurance that “all people at all times have physical
and economic access to sufficient, safe and nutritious food that meets their dietary
needs and food preferences, for an active and healthy life” (Committee on World Food
Security (CFS),2012: 4) . Food security, as defined, emphasizes four main dimensions,
namely physical availability, economic and physical access, food utilization and
stability. It is often analysed at the global, regional, national, household or individual
level.

According to existing literature, various types of strategies can be adopted at
national level to ensure sufficient food supply and food security, such as, promoting
domestic food production, trade openness and food aid. Periods of famine and food
shortages, particularly in Africa and Asia, are often caused by inadequate crop yields
dueto climatic conditions, natural disaster and overexploitation of resources (Olsson,
1993; Smith et al, 2017). Thus, in recent years agricultural development policies —
particularly in SSA, where most of the population is engaged in farming activities
— have received increasing support among scholars who argue that adequate
investment strategies to boost domestic food production will have a positive influence
on both availability and access to food. However, domestic production directly
affects food security when farmers consume their own produce. The effect could be
indirect through two identified channels, namely income growth and reduction in
prices (Johnston and Mellor, 1961; Diao et al, 2010). Furthermore, food security can
also increase productivity via its effect on human capital (i.e., health and education),
and consequently promote domestic production (Knowles and Owen, 1995; Strauss
and Thomas, 1998; Webber, 2002).

With respect to trade-related strategies, several scholars argue that trade leads
to poverty reduction and food security, especially in developing countries (Dollar
and Kraay, 2004; Chatterjee and Murphy, 2013). Indeed, the food security argument
was used to encourage the trade liberalization policies pursued by most African
governments in the 1980s. Theory suggests that trade represents an opportunity for
countries to specialize in goods in which they have comparative advantage, and import
commodities that have relatively higher production costs (Ricardo, 1817). Thus, by
boosting their exports, countries acquire enough foreign exchange to purchase on
the global market items in which they do not have comparative advantage for local
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production, thereby increasing the availability, and access to food through reduction
in prices. Theory also indicates that trade liberalization enhances competitiveness
and new technology inflows and encourages innovation among domestic farmers.
Consequently, openness increases productivity (Briguglio, 1995; Armstrong and
Read, 1998; Wacziarg and Welch, 2008). Again, in periods of food shortages, trade
(imports) can improve food availability and stabilize food prices, reducing hunger
and malnutrition (Dreze and Sen, 1989; Ninno and Dorosh, 2003).

Even though the benefits of trade have been extensively documented, other
scholars and activists highlight its negative consequences on small-scale farmers
and farm communities, especially in developing countries (Clapp, 2014). The main
argument is that trade liberalization reduces demand for locally produced crops,
weakening domestic production and threatening farmers’ livelihoods in developing
countries (Gonzalez, 2004). Furthermore, dependence on imports for food security
has been a matter of concern, since import dependency increases the vulnerability
of countries to price and supply shocks on the global food market (Armstrong and
Read, 1998; Rakotoarisoa et al, 2011).

In the rich and growing literature on the role of institutions and governance
in economic growth and development, there seems to be a consensus that good
governance and institutional quality matter (Knack and Keefer, 1995; Acemoglu et al,
2012; Bates et al,2013; Fosu, 2012; Chachu, 2021). In food security literature, the role of
governance and institutionsis also acknowledged. Several studies highlight that food
security is greatly influenced by institutions, government interventions and policies
(Dreze and Sen, 1989; Timmer, 1992; Ninno and Dorosh, 2003; Sacks and Levi, 2010).

First, high levels of corruption, weak rule of law and the lack of property rights
enforcement leads to inefficiencies and ineffectiveness in the implementation of
agricultural policies, including those that aim at ensuring adequate access to food by
households. Corruption, lack of property rights enforcement and absence of adequate
rule of law influence access to inputs in the agriculture sector, particularly land, access
to credit, access to fertilizer, improved technologies, and water allocation. Hence,
better institutional quality promotes domestic food production, and the availability
and access to food (Fink, 2002). Furthermore, food marketing and distribution, prices
and the quality of food are greatly influenced by the quality of institutions. In such
cases, weak institutions may engender abusive controls over food and markets by few
individuals or interest groups, leading to its scarcity or inequalities in access to food.

Second, inadequate investment in infrastructure and existing deficiencies lead
to higher consumer prices, post-harvest losses and ineffective distribution of food.
Third, with respect to economic governance, the extent to which government
ensures macroeconomic stability, a well-functioning market and adequate economic
institutions also matter for food security. For example, the provision of efficient
subsidy programmes to farmers, adequate investment in research and development
are components of good governance that have considerable implications for domestic
food production. Moreover, government effectiveness in the provision of social
services affects human capital and productivity, which in turn positively influence
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domestic food supply. Furthermore, business-friendly trade and market regulations
greatly influence the availability of food and food prices, with implications for
affordability and accessibility. While many scholars advocate for orthodox market-
oriented policies, others adulate the interventionist type of policies that emphasize
food sovereignty (Goletti and Babu, 1994).

Empirical review

Aker and Lemtouni (1999) examined the domestic and global food supply and demand
mechanisms by analysing the correlates of food availability in Morocco. In their model
specification, food security (i.e., food availability) is explained by food production
— measured by cereal production — precipitation, prices, gross domestic product
(GDP), inequality, literacy and health indicators. The findings showed that income
has a positive effect on food security, while the effect of cereal prices is ambiguous.
The study also found no association between food production and food availability.

On the effect of trade on food security, Bonuedi et al (2020) analysed the effects
of trade openness of food security outcomes in Africa using data on 45 countries
from 2006 and 2015. Trade facilitation was measured by several indicators, such
as documentary procedures, time and costs associated with exports and imports.
Using the first difference instrumental variable estimator approach, the results
showed that poor trade facilitation is a key driver of food insecurity in Africa. The
findings also showed that food availability and access are greatly limited by increased
documentation requirements and longer export and import timeframes, indicating
that reduced delays due to paperwork and border compliance would be an effective
trade facilitation reform to improve food security on the continent. Likewise, Dithmer
and Abdulai (2017) examined the effects of trade openness and other factors on food
security using a cross-country panel comprising 151 countries globally from 1980 to
2007. Food security was defined as dietary energy consumption, while trade openness
was defined as the amount of commerce (real exports + imports) as a percentage of
real GDP. The estimates from the GMM method used showed that trade openness has
abeneficialimpact on food security. The authors pointed out that trade liberalization
measures that enhance trade volume would improve a country’s food security
situation. Meanwhile, Huseynov (2019) found that food imports boost food security
only in the short term, but not in the long run.

Using data for 17 countries, Sacks and Levi (2010) examined the effect of physical
infrastructure, civil bureaucracy, and law and order on individuals’ food security status.
The study used a multi-level logit regression and found that physical infrastructure,
civil bureaucracy, and law and order are crucial in ensuring food security in Africa.
Furthermore, Applanaidu and Baharudin (2014) investigated the role of domestic and
global supply and demand mechanisms on food security in Malaysia. The authors used
a vector autoregressive (VAR) approach. Their model includes food production, fuel
production, GDP, real exchange rate, government expenditure on rural development,
food price index and population as explanatory variables. The results revealed that
only food prices and population size significantly influence food production in the
short run.
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In the context of SSA, Sassi (2015) analysed the determinants of food insecurity,
measured by the prevalence of undernourishment, using cross-sectional data from
40 countries. Using spatial non-parametric analysis, the study distinguished between
the effects of global and local determining factors. Based on their conceptual
framework, the authors examined the effect of domestic food production, commercial
food imports, food assistance, economic access to food and sanitation. The results
show that food import, food production and income have a negative effect on food
insecurity. In addition, Kaur and Kaur (2016) investigated the factors explaining
various components of food security — such as food access, availability, utilization
and stability — by analysing pooled data for SSA, South Asia and Latin America
covering the period 1990-2012. The explanatory variables include domestic food
production, GDP per capita, imports as a share of total export, density of road and
rail lines and access to improved water sources. Their findings suggest that income,
food production and imports, infrastructure and access to potable water are crucial
to attaining food security in these regions.

Several studies also examined the effect of governance on agricultural production
and productivity. For example, Bayyurt and Yilmaz (2012) investigated the effect of
governance and education on agricultural efficiency using data from 64 developed
and developing countries from 2002 to 2008. First, the study used data envelopment
analysis (DEA) to compute the level of agricultural productivity in each country.
Second, within a panel regression framework using fixed and random effects models,
the authors examined the effect of government effectiveness, rule of law, control of
corruption, voice and accountability, and political stability on agricultural efficiency.
While the results show no significant effect of governance on agricultural productivity
in developed countries, in developing nations the findings suggest that regulatory
quality positively and significantly affects productivity in the agriculture sector.
Similarly, Mandemaker et al (2011) used a sample of 173 countries between 1975
and 2007 to examine the importance of good governance in promoting agricultural
production through increasesin crop yields as opposed to land expansion. The study
considered government effectiveness, rule of law, control of corruption, voice and
accountability, regulatory quality and political stability as proxies for governance.
Using multivariate regression analysis, the study showed that countries with good
governance are more likely to experience production growth due to increases in
yield. The authors also found that countries with relatively weak governance tend
to experience a greater decline in agricultural production in situations of adverse
climate conditions than countries with good governance.

Ogunniyi etal (2020) investigated the effects of remittances and governance quality
on food and nutrition quality in the region. The authors used the GMM estimation
technique to analyse panel data for 15 countries. Governance was measured using the
World Governance Indicators on six dimensions: voice and accountability, corruption
control, government effectiveness, political stability, regulatory quality and rule of law.
Food security and nutrition security captured the average value of food production
and the average dietary energy supply adequacy of a country respectively. From
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the analysis, government effectiveness, political stability and the rule of law have
favourable impacts on food and nutrition security in SSA. Corruption control was
demonstrated to have a strong positive effect on the average value of food production
and average dietary energy supply adequacy in SSA.

Building on these existing works, our study considers the index of economic
freedom and its components, which reflects economic governance and the extent to
which governments in SSAimplement market-oriented economic policies, in addition
to the World Bank governance indicators. Also, the study used composite indexes
capturing the aggregate effect of a combination of governance variables and the
indicators of institutions. Furthermore, this research adds to the existing literature
by investigating the moderating role of governance on the extent to which domestic
food production translates into food insecurity reduction in SSA.
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5. Conceptual framework

Figure 6 depicts the drivers of food security at the macro-level. This conceptual
framework is adopted from Sassi (2015, 2018), and is related to the framework
proposed by Thompson and Metz (1999). As observed in Figure 6, the goal of a well-
functioning food economy is to ensure adequate food availability and access to food.
Then with adequate food utilization, food security is achieved.

Food availability (the supply of food on the domestic market) is a necessary, but
not a sufficient condition for food security. It is a combination of the food produced
locally and food stocks, food imports and food aid. Domestic food production is a
key factor in determining food supply. It is partly driven by household assets and the
availability of farm inputs. According to the literature, a two-way relationship exists
between domestic food production and food security. However, growing domestic
production may lead to increases in food security by affecting both the supply and
household access to food. This effect is direct when the farmer (household) consumes
his/her own produce, and indirect mainly through reductions in prices and rising
income (Johnston and Mellor, 1961; Diao et al, 2010). With respect to the reducing
prices, the increase in food supply — relative to the demand for food — may lead to a
fallin food prices, allowing the poor to have greater access to affordable food. Focusing
ontherisingincome, arise in food production causes an increase in the revenue that
accrues to households, especially farm households. Improvements in nutrition and
food security lead to increases in domestic food production, since meeting dietary
needs (being food secure) has a positive effect on human capital and productivity,
which in turn contributes to the growth of domestic food production (Knowles and
Owen, 1995; Strauss and Thomas, 1998; Webber, 2002).

As apparent in Figure 6, both food availability and domestic food production are
determined by various factors, such as trade, external assistance, external shocks,
physical infrastructure, as well as governance and institutional quality. In extant
literature, the effect of trade — or trade openness — on food access can be either
positive or negative. The relationship between trade and food security can be
traced to the discourses on trade liberalization and food sovereignty. First, following
the arguments of “trade for food security” proponents, trade openness not only
contributes to food security by increasing the availability of food on the domestic
market through imports (food imports), but also promotes domestic food production
(by enabling the imports of agricultural inputs) thereby improving availability and
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access to food by the poorer population (Dollar and Kraay, 2004; Chatterjee and
Murphy, 2013). Furthermore, trade is perceived to enhance the quality of food supplied
to individuals.

Second, focusing on the negative effect of trade on food security, many scholars
posited that openness to trade may inhibit food security in two ways. Openness
to trade may discourage the demand for locally produced food with negative
consequences for household income — especially farm households — particularly
in developing countries and in rural areas, where most people practise subsistence
farming. However, countries that are over-dependent on the foreign market for
domestic food supply tend to be more vulnerable to external shocks, especially to
food price hikes on the global market.®

Food aid is often a short-term intervention during famine to quell malnutrition
and hunger among populations. Thus, while the effect of external assistance in the
form of food aid on food availability may be direct and positive, it may also help
improve productivity and thus, food production through its effect on human capital.
Nevertheless, food aid may discourage the demand for locally produced food, by
altering the taste and preferences of individuals. It, therefore, has a negative effect
on domestic food production, food availability and access through the channels
discussed earlier in this section.

Negative external shocks may lead to food insecurity. For example, a series of
floods disrupt food availability and distribution leading to a rise in food prices with
negative consequences for food access. Furthermore, food price hikes on the global
market may create food shortages on the domestic market. The effects of external
shocks on food security could be either positive or negative, depending on the nature
of the shock. Positive shock — for example, good weather and a fall in oil prices” —
will enhance domestic food production (hence food availability) and access to food
via reduction in food prices and income increases while negative shocks are likely to
have an opposite effect.

Improvements in the quality of institutions are expected to raise the level food
security by promoting greater food supply, and therefore food access, or by operating
through domestic food production (Dreze and Sen, 1989; Timmer, 1992; Ninno and
Dorosh, 2003). Similarly, good governance promotes domestic production and food
security. The state of transport infrastructure, which may also be considered as an
aspect of governance?, is likely to affect the access to markets, delivery of food, prices
as well as domestic food production.

6 An example is the food price shocks of 2007, 2008 and 2010, which led to malnutrition and acute food
insecurity in many developing countries, including countries in SSA.

7 Especially in countries that are net importers of oil.

8 In this report, physical infrastructure is separated from the governance and institutions category to
make the conceptual framework consistent with the model.



20 RESEARCH PaPER 531

Figure 6: Conceptual framework: Determinants of food security
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Source: Authors, adopted from Sassi (2015, 2018).

Globally, periods of political instability and conflicts are associated with food
insecurity and famine (Buhaug et al, 2015). First, instability or conflicts negatively
affect food security. Food shortages are often due to the reductionin food production
when farmers are forced to flee their homes, when access to inputs is prevented
for security reasons or food distribution disrupted as the result of conflicts and
wars. Furthermore, having lost their income generating activities due to war, most
households have difficulty purchasing food, leading to malnutrition and severe food
insecurity. Second, food insecurity creates tensions and conflicts within countries.
Consequently, there s a bi-directional relation between political stability and conflicts,
and food security. With respect to food utilization components, the nutritional intake
of individuals in the households and the distribution of dietary energy consumption
across individuals are important components of food security that can jeopardize
productivity.
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6. Methodology and data

Model specification

Based on the conceptual framework adopted from Sassi (2015, 2018), the study
specified the following empirical equation, which is a modified version of the model
estimated by Sassi (2015).

FoodInsecurity,, = a + [3, FoodProduc,, + [, Openness,, + 53 G,,
+ B, Infrastrcture,, + . Income,._, + [, FoodAid,,

+ B, ExtShocks,, + Bz CoVCons,, + €, + i, (1)

FoodInsecurity is captured using the log of depth of food deficit or the prevalence
of undernourishment (%) (for more details on the variables see Table 2 and FAO (2018,
2020)). FoodProduc is the level of domestic food production, which is measured
using the log of per capita food productionindex (2014-2016 = 100). Infrastructure
represents transport infrastructure and is measured using the transport composite
index. The index ranges from 0 to 100 and the lower the value the poorer the state
of transport infrastructure. Trade openness, Openness, is the sum of exports and
imports of goods and services over gross domestic product (GDP). G comprises
variables that measure economic governance and institutional quality® (see Table 2).

To limit multicollinearity and the biases in the coefficients on governance
and institutional quality, these variables are mostly included one after the other
(separately) in the estimation (see the discussion on the estimation strategy for
further details). However, a full model that includes all the indicators of governance
and institutions is also reported in the result tables. Income is measured by log of
GDP per capita. In Equation (1) the lagged Income is used instead of its actual value
to address the potential endogeneity of the variable due to the reverse causality
between income and the dependentvariable. FeodAid is the log of food aid received
and ExtShocks denotes external shocks that a country faces. It is measured by the

9 Although a general specification is presented here, it must be noted that the potential endogeneity
of political stability is addressed in the GMM estimation reported robustness check (see Tables B5 and
B6).
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share of total population that was killed or affected by natural disasters (%) in a given
year (see Table 2 for further details); Coe¥Cons is the measure of food utilization
proxied by the coefficient of variation of habitual caloric consumption distribution
following by Sassi (2015); & is the intercept and f8; (i=1, 2,..,8) is the coefficient on
each explanatory variable; g; represents the unobservable country heterogeneities;
and p, captures the idiosyncratic error terms, which are assumed to be identically
and independently distributed across i and t.

As noted in the previous sections, an important issue related to the estimation of
Equation 1 is the problem of endogeneity, especially with respect to domestic food
production mainly because of reverse causality since food security can promote
domestic food production via productivity. To account for the endogenous nature of
food production in Equation 1, we estimated a first stage equation, given as:

FoodProduc, = y + d, Openness;, + J, G,, + §; Infrastructure,,
+ &, Income;,_, + 0. ExtShock,, + &, CoVCons,,

+ (Land + Agric_empt + Rainfall); 0, +¢ + p;, (2)

We defined a set of instruments X as Land, Agric_empt and Rainfall representing
the log of arable land size, agricultural labour and a dummy variable capturing
high level of precipitation in a particular year respectively (see Table 2). 8, is the
coefficient on the three instruments (for v = 1,2,3); ¥ is the intercept; and &, (i=1,
2,...,6) is the coefficient on each explanatory variable. g;is the unobservable country
heterogeneity and P2;¢ theidiosyncratic error term, whichisassumed to be identically
and independently distributed across i and t.

Foravalid exclusion restriction, Xis found only in Equation 2. In the 2SLS regression,
the predicted values of food production obtained from Equation 2 are then used in the
second stage equation. Furthermore, specifying Equation 2 enables us to test whether
the quality of institutions and governance has an indirect effect on domestic food
production, in addition to any possible direct effects captured in the main equation
(Sala-i-Martin and Subramanian, 2013; Bonuedi et al, 2020), thereby providing
evidence on the role of domestic food production as a channel of transmission. In
additionto a 2SLS, Equation 1is estimated using LIML approach and a two-step system
GMM with stronger sets of instruments (see Section 8).

In Equation 1, f8;, B3 and f8, are expected to be negative, meaning that anincrease
in food production, and improved governance and infrastructural development would
lead to a reduction in food insecurity (the depth of food deficit or the prevalence
of undernourishment). £, and f; could be either positive or negative, while f is
anticipated to be negative, suggesting that a higherincome would boost food security.
Since external shock is measured using the share of victims of natural disaster in
the total population, the variable capturing the extent of negative shocks that a
country faces each year, B; is expected to be positive, reflecting the negative effect
of such shocks on food security, and g should be positive, as high inequality in the
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dietary energy consumption would exacerbate food insecurity. Lastly, in Equation 2,
8., 053 and &, are also expected to be positive, reflecting the positive effect of good
governance or institutional quality, infrastructure development and income on food
production; and &5 is anticipated to be negative when measured by the proportion
of victims of natural disasters reflecting the detrimental effects of negative external
shocks on production. & should be negative, proper food utilization would increase
productivity. Meanwhile, §, could be either positive or negative given the lack of clear
consensusin the literature on the sign of the effect of the openness on food production.

Defining governance and institutions

The terms institutions and governance are interrelated. Both concepts are often
used interchangeably in the literature although they maintain nuances, which we
operationalized in this study. We distinguished between governance variables,
measures of institutions and the indicator of political instability/conflict.

With respect to “institution”, this study adopts the definition of North (1991: 97),
who defined institutions as “the humanly devised constraints that structure political,
economic and socialinteraction. They consist of both informal constraints (sanctions,
taboos, customs, traditions and codes of conduct) and formal rules (constitutions,
laws, property rights).” Hence, according to North (1991), “institutions are the rules
of the game” that govern socioeconomic and political interactions in a given society.
Based on this definition, indicators of institutional quality would include control of
corruption, rule of law and voice and accountability

Existing institutions (formal and informal)® condition and reflect the state of
governance, defined as ‘the play of the game’ (Williamson, 1998, 2000). According
to World Bank (1992: 1), governance is the “manner in which power is exercised in
the management of a country’s economic and social resources for development”.
Hence, governance includes the extent of business-friendly economic management
and regulations, and government effectiveness in the provision of social services.

Principal component analysis

The study used the principal component analysis (PCA) method to compute two
aggregate indexes using the various dimensions of governance and institutions.
We computed a single metric for governance variables (economic freedom and
government effectiveness) named governance index, and a second factor using
institution indicators (control of corruption, rule of law, and voice and accountability).
The composite index enabled us to consider governance or institutions in a holistic
way when examining their effects of the key dependent variables.

10 The extant literature highlights the importance of informal institutions in shaping interactions in
economic and political systems particularly in traditional societies; however, our discussion focused
on formal institutions.
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The PCAmethod aims at compressing a large set of highly correlated variables to a
single or a smaller set of latent variables, while maintaining the relevantinformation
contained in each indicator. It is widely used in the empirical literature to minimize
multicollinearity resulting from the inclusion of highly correlated institutions and
governance variables in estimated models (Asongu and Nwachukwu, 2016). The
details on the PCA computation (eigenvalue, proportion and the cumulative shares
of variations explained) are reported in the Table A2.

Data

The study considered a sample of 34 countries in SSA. The panel data covers the period
2000 to 2015 (see Table A1l for list of countries). As indicated in Table 2, the data on
depth of food deficit and prevalence of undernourishment, per capita food production
index and arable land are obtained from FAOSTAT (FAO, 2020). Food aid flows were
sourced from the World Food Programme (WFP). The government effectiveness and
institutional quality variables — namely rule of law, control of corruption and voice and
accountability — and political stability and absence of violence were from the World
Governance Indicators (World Bank, 2020a). With respect to economic governance,
economic freedom was sourced from Gwartney et al (2020). The transport composite
index, measuring physical infrastructure was obtained from the African Infrastructure
Index (AfDB, 2019). GDP per capita, population growth rate and information on
agriculturalemployment were obtained from the World Development Indicators (WDI)
(World Bank, 2020b). Data on precipitation (rainfall) were from the Climate Change
Portal (World Bank, 2020c).
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Table 2: Definition of variables and data sources
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Variable

Definition

What the variable
measures

Data source

Food insecurity variables — Foodinsecurity

Depth of food
deficit
(kcal/caput/day)

Prevalence of
undernourishment
(%)

The depth of the food deficit indicates how many
calories would be needed to lift the undernourished
from their status, everything else being constant. Itis
in calories per capita per day.

Prevalence of undernourishment measures the
percentage of the population that is at risk of not
covering the food requirements associated with
normal physical activity. It is in percentages.

Itis an indicator of

FAO (2018,
food insecurity. ( )

Itis an indicator of

FAO (2020
food insecurity. ( )

Governance variables — G

Economic freedom
index (Summary
Index)

Size of government

Legal system and
security of property
rights

Sound money

Economic freedom index is a summary of the five
indexes of the Economic Freedom World Index on: [1]
Size of Government; [2] Legal System and Security of
Property Rights; [3] Sound Money; [4] Freedom to
Trade Internationally; [5] Regulation. The index
ranges from 0 to 10, where 0 means the lowest
freedom and 10, the highest.

The size of government measures the extent to which
government policy and action (e.g., consumption,
investment and tax) crowds out individual choice. It
is computed using data on government consumption
spending, transfer and subsidies, government
investment as a share of total investment, tax rates
and state’s ownership of assets. It ranges from 0 to
10, where 0 means low size of government.

Legal system and security of property rights
measures how well the protective functions of
government are performed in terms of protective
people and property rights. It is computed using
information on countries’ judiciary independence,
impartiality of courts, military interference, integrity
of the legal system, reliability of the police, and the
extent to which property rights are protected by law
and contracts enforced. It ranges from 0 to 10, with
the lowest score indicating the poorest performance.

Sound money measures the extent to which the
currency performs its functions, including as a store
of value and an effective medium of exchange. It is
computed using information on the growth of
money, the standard deviation of inflation, inflation
in most recent year and the freedom to own foreign
currency bank account. It ranges from 0 to 10, with
the lowest score indicating the poorest performance.

It measures

Gwartney et al.
governance.

(2020)
Itis asub-

Gwartney et al.

component of the
(2020)

economic freedom
index and measures
governance.

Gwartney et al.

Iti b-
isasu (2020)

component of the
economic freedom
index and measures
governance.

Gwartney et al.

2020
Itis asub- ( )

component of the
economic freedom
index and measures
governance.
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Freedom to trade
internationally

Regulation

Government
effectiveness

Governance Index

Freedom to trade internationally measures the
extent to which tariff and non-tariff barriers, and
other restrictions affect international trade. It is
computed using information on tariff rates,
regulatory trade barriers, black market exchange
rates, and control on movement of capital and
people. It ranges from 0 to 10, with the lowest score
indicating the poorest performance.

Regulation measures the level of constraints to
business and related activities including employer
and employee rights. It is computed using
information on country-level credit market
regulations, labour market regulations, and business
regulations. It ranges from 0 to 10, with the lowest
score indicating the poorest performance.

Government effectiveness index measures the
perceptions of the quality of public services, the
quality of the civil service and the degree of its
independence from political pressures, the quality of
policy formulation and implementation, and the
credibility of the government’s commitment to such
policies. It ranges from -2.5 to 2.5.

Principal component analysis (PCA) computation
using economic freedom index and government
effectiveness

Itis asub-
component of the
economic freedom
index and measures
governance.

Itis asub-
component of the
economic freedom
index and measures
governance.

It measures
governance.

It measures
governance.
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Gwartney et al.
(2020)

Gwartney et al.
(2020)

World Bank
(2020a)

Authors’
computation

Institutional quality variables — G

Control of
corruption

Rule of law

Voice and
accountability

Institution Index

Control of corruption index captures perceptions of
the extent to which public power is exercised for
private gain, including both petty and grand forms of
corruption, and “capture” of the State by elites and
private interests. It ranges between -2.5 to 2.5.

Rule of law index captures perceptions of the extent
to which agents have confidence in and abide by the
rules of society, and especially the quality of contract
enforcement, property rights, the police, the courts,
and the likelihood of crime and violence. It ranges
from-2.5t0 2.5.

Voice and accountability index measures the extent
to which citizens participate in choosing their
government, freedom of expression, freedom of
association and a free media. It ranges from -2.5 to
2.5.

PCA computation using control of corruption, rule of
law and voice and accountability.

It measures the
quality of
institutions.

It measures the
quality of
institutions.

It measures the
quality of
institutions.

It measures the
quality of
institutions.

World Bank
(2020a)

World Bank
(2020a)

World Bank
(2020a)

Authors’
computation
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Political stability
-G

Political stability

Political stability and absence of violence index

It is a measure of

measures perceptions of the likelihood of political L World Bank

and absence of . . " X . political
X instability and/or politically-motivated violence, . . (2020a)

violence . . X stability/conflicts

including terrorism, and ranges between -2.5to 2.5.
Other explanatory variables
Gross per capita Gross per capita food production index expresses the It measures
food production relative level of the aggregate volume of food .
. . . . . domestic food FAO (2020)
index — production for each year in comparison with the base roduction
FoodProduc period 2004-2006. P '

Authors’

Trade openness —

Trade openness is the sum of exports and imports of
goods and services over gross domestic product

It is a measure of

computation
using data from

0, .
penness (GDP). Itis in percentage. openness World Bank
(2020b)
GDP per capita
P P GDP per capita is GDP divided by midyear . World Bank
(constant 2010 . . It measures income.
population. Data are in constant 2010 U.S. dollars. (2020b)
US$) — Income
It measures level of
Transbort Transport composite index is a as a weighted transport The African
P X average of two indicators, namely: (1) total paved infrastructure Infrastructure
Composite Index — . .
roads (km) per 10,000 inhabitants; and (2) total road development and Index, AfDB
Infrastructure . . .
network (in km) per km? of exploitable land area. physical access to (2019)
markets.
Food aid — FoodAid Cereals 'arfd nc?n-cereals f?od aid shipn.”lents received It measuTes am?unt WFP (2020)
by a recipient in a year. It is measured in tonnes. of food aid received.
E
Victims of natural The share of the total population who are killed or It indicates mortality ;;:arfteer:zy
disasters — affected by natural disasters. It is measured in ratestriggered by Database (EM
ExtShock: t . tural disasters.
xtShocks percentages natural disasters DAT, 2019)
Coefficient of It captures the
variationin caloric  Coefficient of variation of habitual caloric distributionin
. . T . FAO (2018)
consumption — consumption distribution dietary energy
CoVCons supply.
Other variables (instruments) — X
Size of arable land available in thousands of It is a measure of
Arable land 'Z vatiablen thou 'S ameasu FAO (2020)
hectares land capital.
It measures World Bank
Agricultural labour  Employment in agriculture (% of total employment
g ploy g %% ploy ) agricultural labour. (2020b)
High rainfall dummy is a dummy variable, which
takes the value 1 if there is high rainfall in 3 or more The climate
Three or more X . . o
. months in a year and 0 otherwise. High precipitation It measures levelof  change portal
months high . . . . .
) for a particular month is defined as monthly rainfall rainfall (World Bank,
rainfall dummy .
that is greater than the 20-year average of the 6 2020c)

months with highest level rainfall.

Descriptive statistics
Table 3 reports the descriptive statistics of the variables defined in Table 2. The country-
specific mean values are reported in Table A3. The sample mean for the key outcome
variables of interest — prevalence of undernourishment and depth of food deficit —
were 23.95% and 174.13 kcal/caput/day respectively, with a larger variation in food
deficit than in undernourishment.'* Hence, about 24% of the population in the SSA

11 The respective coefficients of variation (standard deviation divided by the sample mean) were 0.5 and 0.6.
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sample did not attain the minimum dietary energy required for a healthy living. Over
174 kcal/caput/day would be needed to lift them out of undernourishment, on average.
Among the countries that recorded low mean prevalence of undernourishmentin SSA
for the period 2000-2015, the top four were South Africa (4%), Mauritius (5%), Ghana
(7%) and Nigeria (7%) (see Table A3). These countries not only recorded the lowest
proportion of the population undernourished people, but also their citizens had the
lowest calorie shortfall in the region, on average (Table A3). Meanwhile, CAR, Liberia
and Zambia were among the most food insecure, with over 40% of their population
suffering from undernourishment, and an average calorie shortfall of 317.77, 357.50
and 416.15 kcal/caput/day respectively over the period considered (Table A3).

The economic freedom index, which combines the five subsequent indices
indicated in Table 2, had a sample mean value of 6.07 points out of a maximum
possible score of 10 and a minimum of zero (0). For the overall sample, the lowest
value was 2.95 and the maximum value was 8.15 (Table 3). Zimbabwe recorded the
lowest economic freedom index, on average, suggesting the relatively high levels
of regulation and restrictions on markets, with weaker enforcement of property
rights (Table A3). Other countries with lower economic freedom in 2000-2015 were
Chad, Guinea-Bissau and CAR. Conversely, in Mauritius, Uganda, Botswana, Liberia
and South Africa economic policy and governance seemed to favour a free business
environment, market competition, openness and property rights enforcement (Table
A3). This finding, particularly, for Uganda is consistent with existing evidence that the
country is among the best implementers of the SAPs in SSA (Fosu and Gafa, 2020).

Focusing on the dimensions of economic freedom, sound money capturing the
effectiveness of monetary and macroeconomic policies recorded the highest mean
(7.01), followed by the size of government (6.48) and regulation (6.43). The legal system
and property rights dimension recorded not only the lowest value, on average, but also
the greatest variability across countries and time. This finding suggests that progress
on quality of the judicial system and property rights enforcement have not been the
same across countries in the region. Furthermore, large cross-country variations were
observed in sound money, with a coefficient of variation'? of 0.21 compared with 0.30
for legal system and property rights; freedom to trade internationally recorded the
lowest (Table 3). Hence, substantial heterogeneity exists in the implementation of
market-based reforms across countries in the region.

12 The coefficient of variation is obtained by dividing the standard deviation by the mean.
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Table 3: Descriptive statistics of the variables

Variables Mean Std.dev.  Minimum  Maximum  Obs.

Food security variables

Prevalence of undernourishment (%) 23.95 12.83 3.60 58.60 544.00
Depth of food deficit (kcal/caput/day) 174.13 103.42 24.00 490.00 544.00
Governance variables

Economicfreedomindex (SummaryIndex) 6.07 0.79 2.95 8.15 484.00
legal system & property rights 4.18 1.27 1.67 7.32 484.00
Sound money 7.01 1.48 0.00 9.67 484.00
Freedom to trade internationally 6.24 0.88 2.06 8.55 484.00
Regulation 6.43 1.00 3.66 8.44 484.00
Size of government 6.48 0.93 4.39 9.21 484.00
Government effectiveness -0.62 0.58 -1.85 1.05 510.00
Governance index 0.05 1.28 -3.56 3.79 458.00
Institutional quality variables

Control of corruption -0.54 0.60 -1.54 1.22 510.00
Rule of law -0.58 0.63 -2.01 1.08 510.00
Voice and accountability -0.40 0.66 -1.67 0.98 510.00
Institution index 0.08 1.65 -2.94 3.99 510.00
Political stability and absence of violence  -0.43 0.85 -2.70 1.22 510.00
Other explanatory variables

Gross per capita food production index 102.84 13.87 54,99 151.30 544.00
Trade ratio or openness 71.59 3241 21.45 311.35 526.00
Lagged log of GDP per capita 6.88 0.96 5.25 9.27 543.00
Log of food aid 8.09 4.05 0.00 14.25 544.00
Victims of natural disasters 0.02 0.07 0.00 0.50 544.00
Transport composite index 8.44 8.10 0.91 36.63 442.00

Log of coefficient of variation in caloric
consumption

Log of total arable land 7.66 1.50 3.78 10.52 544.00
Agricultural labour (employment in agric.
% total employment)

Three or more months high rainfall dummy 0.00 1.00 544.00

-1.23 0.16 -1.47 -0.87 544.00

53.78 21.79 4.60 88.56 544.00

Table 3 further shows that SSA falls below the world average (which is zero) on
government effectiveness, rule of law, control of corruption, voice and accountability
and political stability. On average, the region performed relatively well on political
stability and absence of violence (-0.43) and voice and accountability (-0.40)
respectively. Mauritius, Botswana, South Africa, Cape Verde and Namibia were
consistently among the top performers in government effectiveness, control of
corruption, rule of law and political stability; countries, such as Zimbabwe and CAR,
were the bottom performers (Table A3).
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The mean value for gross per capita food production index, a key explanatory
variable, was 102.84, with standard deviation of 13.87 and a minimum of 54.99 and
amaximum of 151.30. The measures of trade openness, lagged log of GDP per capita
and log of food aid had mean values of 71.59%, 6.88 log points and 8.09 log points
respectively. Lesotho, Mauritius, Mauritania, Liberia and Namibia were among the
countries with the highest trade to GDP ratio in the region (Table A3). Furthermore,
Burkina Faso and Liberia had the largest disparities in habitual caloric consumption
in SSA, while South Africa and Senegal had the lowest. The remaining covariates—
victims of natural disasters and the transport composite index — had full sample
mean values of 0.02% and 8.44 points and standard deviation of 0.07% and 8.10
points respectively (Table 3).

Table 3 also presents summary statistics of the instruments adopted in the relevant
econometric specifications. These include log of total arable land, employment in
agriculture as a percentage of total employment and a measure of rainfall. Nigeria,
Ethiopia, Niger, South Africa and Tanzania had over 10 million hectares of arable
land. Mauritius and Cape Verde, small islands, had less than 100,000 hectares (Table
A3). Lastly, the agriculture sector accounted for over 50% of the total employment
in SSA, reflecting the important role of this sector in the region’s economy (Table 3).

Estimation strategy

As previously indicated, the main challenge of estimating Equation 1 is the potential
endogeneity problem, due to the possibility of a reverse causality between the
food insecurity indicator and domestic food production. The failure to control for
endogeneity could lead to biased and inconsistent estimates of the coefficients. To
circumvent this challenge, the study estimated the system of (1) and (2) using the
fixed effects-2SLS method. The 2SLS framework not only addresses the endogeneity
problem, but also enables us to examine the indirect effect of governance and
institutions variables, trade, food aid and other explanatory variables on food
insecurity through food production (Sala-i-Martin and Subramanian, 2013). The fixed
effects approach helps account for unobserved heterogeneities, given the plausible
concern that country-specific characteristics may be correlated with several of the
regressors. An interaction term was also introduced in the baseline model to capture
the effect of governance on the extent to which domestic food production translates
into food insecurity reduction.

For the naive model estimated in Equation 1, the Hausman (1978) endogeneity
test was used to confirm the presence of endogeneity related to food production.
For identification purposes, the number of instrumental variables should be at least
equal to the number of endogenous variables in the equation.

Instruments, by definition, should be strongly related to domestic food production,
but uncorrelated with the error term. However, finding truly exogenous instruments
is a difficult task. In this study, we jointly used three sets of instruments: the log of
arable land size, the share of agricultural labour in total employment and a rainfall
dummy to identify the treatment effect. These variables are key determinants of food
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productionin adevelopingregion thatis still trying to catch up with technology-driven
agriculture. Rainfed food production persists in Africa coupled with demand for arable
land so long as local labour is available (Cooper et al, 2008; Xu et al, 2020). However,
arable land size, agricultural labour and rainfall are unlikely to be correlated with the
outcomes of interest: calories per capita required per day to avert undernourishment
and prevalence of undernourishment. While one could still argue by intuition that
an increase in arable land size and agricultural labour, and high precipitation may
influence food insecurity by increasing the production of non-food crops, such effects
could only operate through income and trade, which are already captured in the
model.

The validity of the instruments was tested using the Hansen test and the presence
of weak identification was checked using the Cragg-Donald Wald F-statistics. While
the 2SLS estimator leads to consistency, an important condition for an efficient
estimator is homoscedasticity and no serial correlation. Hence, the study reported
heteroscedasticity-robust standard errors. Furthermore, model (1) is estimated using
alternative methods, namely the two-step system GMM and the limited-information
maximum likelihood (LIML) techniques, to ensure the robustness of the estimates
(see Section 8).

Anotherchallenge thatarises when estimating Equations 1 and 2 is multicollinearity.
Indeed, some of the exogenous variablesincluded in the model may be correlated with
each other, leading to lower precision of the estimates. This is particularly the case for
the governance and institutional quality variables, and political stability variables, but
also between the other explanatory variables and governance variables (for example,
access to basic sanitation and government effectiveness), and among explanatory
variables. Consequently, the correlation coefficients between explanatory variables
were computed and used to decide on the simultaneous inclusion of variables in
the regression (see Table 4). Furthermore, the values of the variance inflation factor
(VIF) were examined, with a rule of thumb of greater than 10 for multicollinearity. The
estimated VIF for the various models are reported in the results tables.

As shown in Table 4, there was a moderate/high correlation between institution
and governance variables, as expected, except between economic freedom and
the political stability and absence of violence index. These variables were therefore
included one after the other (separately) in the estimated models. In addition,
composite indexes based on PCA computation were used as explanatory variables.
The economic freedom and transportinfrastructure indices seemed to be moderately
correlated. Meanwhile, the correlation between other variables and governance
and institutions indicators were weak. Furthermore, the indicators of food aid and
inequality in dietary energy consumption appeared to be moderately correlated
with the lagged value of per capita GDP and the share of the population employed
in agriculture (Table 4).
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7. Results and discussions

Tables 5 and 6 report the first stage (Panel B) and the second stage (Panel A) IV
regression results, with the depth of food deficit (expressed in logarithm) and the
prevalence of undernourishment (in percentages) as dependent variables respectively.
Indeed, the endogeneity test statistics support the presence of endogeneity, meaning
that food production cannot safely be treated as an exogenous variable in the model.
In addition, the Cragg-Donald Wald F-statistics — which exclude the presence of weak
identification — and the Hansen J test of over-identifying restrictions confirm the
validity of the instruments used in the estimation, namely the log of arable land size,
employment in agriculture (% of total employment) and high precipitation dummy.

Tables 5 and 6 present the regression results with the depth of food deficitand the
prevalence of undernourishment as dependent variables respectively. For model (1),
all the explanatory variables are included except the governance variables. In model
(2), regional dummies are introduced, and the governance variables are included in
models (3) to (8). Panels Aand B report the second stage and the first stage regression
results with food insecurity indicators and domestic food production as dependent
variables respectively. While the second stage results provide evidence on the factors
explaining depth of food deficit and the prevalence of undernourishment, the first
stage analysis provides evidence on the (indirect) effects of the covariates through the
food production channel (Sala-i-Martin and Subramanian, 2013; Bonuedi et al, 2020).

Focusingon model (1), in Panel A, anincrease in domestic food production leads to
asignificant fall in the depth of food deficit and the prevalence of undernourishment
in SSA, on average. This finding is consistent with the conclusion reported by other
authors (Sacks and Levi, 2010; Sassi. 2015; Kaur and Kaur, 2016) who also showed
that food produced locally is more accessible to the population, and greater domestic
food production would help promote food access and reduce food insecurity in SSA.
The negative effect of domestic food production on food insecurity was consistently
observed in all estimation results® (see Tables 5 to 12).

13 The magnitude of the effect of domestic food production seems much higher once one accounts for
endogeneity (about twice the magnitude of the random effects estimation) compared to the fixed and
random effects results, reflecting a larger effect of domestic food production on food insecurity in SSA.
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Furthermore, the coefficient of variation of habitual caloric consumption
distribution had a positive and significant effect on the depth of food deficit and the
prevalence of undernourishment, suggesting that the more unequal the distribution
of dietary energy consumption the greater the proportion of the undernourished
and the deeper the level of food deficit (Tables 5 and 6). In contrast to the findings
of Dithmer and Abdulai (2017), however, the coefficient on trade ratio was negative
but not statistically significant. This finding was consistent across the two measures
of food insecurity. The absence of a direct effect of trade openness on food security
is presumably attributable to the relatively greater prevalence of food insecurity in
rural areas of SSA. Since rural communities tend to benefit less from the imports of
food itemsthan urban dwellers, the direct effect of trade openness on food insecurity
would be negligible. Similarly, the results show no direct statistically significant effect
of both transport infrastructure and food aid on the outcome variables of interest:
depth of food deficit and the prevalence of undernourishment (see model (1) of
Tables 5 and 6). The insignificant effect of food aid on food insecurity is in line with
the findings of Sacks and Levi (2010).

Also, the coefficient of lagged income, although statistically insignificant in the
baseline model, had a negative statistically significant effect on food insecurity once
we accounted for the role of governance (in Table 5, see models (4), (6) and (8), and
model (6) in Table 6). In other words, asincome increases, citizens have greater access
to food and are less food insecure. These findings are consistent with the conclusion
of Sassi (2015) and Kaur and Kaur (2016) who also showed that income plays an
importantrolein nutrition, and the higher the income of a household the greater their
access to food. The sign of the coefficient on the indicator of negative external shocks
(the share of victims of natural disasters in total population) was, however, contrary
to expectations, as it suggests that a greaterincidence of natural disasters would lead
to a fall in food insecurity in SSA. This finding is likely attributable, however, to the
support received by affected populations which may not be adequately captured in
the measure of food aid.

Regional differences in food insecurity were also observed. Specifically,
compared with the West Africa region, the depth of food deficit and the prevalence of
undernourishment were significantly higher in Eastern Africa and in Southern Africa
(see model (2) in Tables 5 and 6). The finding is presumably driven by the high level
of food insecurity of most Eastern and Southern African countries considered, such
as Madagascar, Rwanda, Zambia and Zimbabwe (see Table A3).

The first stage regression results, reported in Panel A show the effects of the
explanatory variables on food production, thereby providing insights on the indirect
effects of the various covariates on food insecurity through domestic food production.
Again, focusing on the baseline model, the results showed that higher trade openness
positively affects domestic food production, implying an indirect effect of trade on

The fixed and random effects estimates are available and will be provided upon request.
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food security through domestic food production. The indirect effect of openness on
food production can be attributed to the role of trade in promoting competitiveness,
thereby enhancinginnovation among domestic farmers, and technological inflows to
theregion — access to fertilizer,improved seeds and otherimported yield-enhancing
technologies (Armstrong and Read, 1998; Wacziarg and Welch, 2008).

The results also showed that improvements in transport infrastructure are
beneficial for food production while negative external shocks, measured by the
proportion of victims of natural disasters, lead to significant declines in domestic food
production. Hence, the effects of both variables are mainly indirect via domestic food
production, as natural disasters hinder food access by curtailing local production of
food while poor transport infrastructure limits farmers’ access to inputs and markets
for greater agricultural production. Furthermore, food production in Southern and
Eastern Africa were significantly lower than in West Africa, on average. The reverse,
however, was observed for Central Africa. This findingisin line with existing evidence
that agricultural productivity and food production have considerably increased in
West Africa over the last decades, with the sub-region accounting for the largest share
of total agricultural production in SSA (NEPAD, 2014). The geographical location and
the climatic conditions in West and Central Africa also tend to be generally more
favourable for agricultural production (NEPAD, 2014).

External assistance in the form of food aid had a positive rather than negative effect
on domestic food production. Since evidence shows that food insecurity in SSA is
much more prevalent in rural communities, which are mainly based on agriculture,
this finding may be reflecting the role of food aid in enabling households to meet
their dietary needs, thereby increasing their productivity. As expected, the availability.
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In models (3) to (8), the governance variables were included in the regression
analysis. The interaction of governance and domestic food production were
introduced in models (4), (6), and (8) to test the hypothesis of a greater “food
insecurity-reducing” effects of economic freedom, government effectiveness and
the composite governance index. The results from model (3), where only economic
freedom was introduced as a covariate, suggest that an improvement in economic
governance, measured by economic freedom, would lead to a fall in the depth of food
deficitand the prevalence of undernourishmentin SSA (Tables 5 and 6). These findings
suggest that promoting a free business environment, market competition, openness
and property rights enforcement would lead to reductions in food insecurity in SSA.
This result therefore supports the arguments of the proponents of neoliberalism,
who posited that such market-oriented reforms have generally contributed to
improvements in welfare in the region (Ndulu et al, 2008; Fosu and Gafa, 2020).

In model (4), the coefficient on the interaction term is negative and significant,
and the coefficient on the food production index is positive and significant. These
results reveal a non-linear relationship between domestic food production and food
insecurity, with economic freedom influencing the food insecurity-reducing effect of
domestic food production. Specifically, there isa minimum level of economic freedom
above which domestic food production would promote food security. In other words,
under strict State interventionism an increase in food production would rather have
a deleterious effect on food insecurity in SSA. This finding suggests that market-
oriented economic policies increase the extent to which improvements in local food
production are translated into food security, by presumably creating a more efficient
supply chain for farmers and improving access for consumers. This conclusion further
supports the argument leading the implementation of the SAPs in SSA. For example,
the total effect of food production on the depth of food deficit can be written as:

BFaodInsecunt}rf;aFGﬂdPTﬂduc = 8.40 — 1.59 # Economic Freedom

The average estimated threshold value of economic freedom is 5.28 when the
depth of food deficitis considered and 4.81 for the prevalence of undernourishment.
These levels are below the SSA average (6 points). Countries that fall below the highest
economic freedom threshold are Chad and Zimbabwe. Furthermore, the sign of the
coefficient on economic freedom is also positive and statistically significant with the
inclusion of the interaction term (model (4) in Tables 5 and 6). This finding shows that
a non-linear relationship also exists between economic freedom and the depth of
undernourishment. Hence, at very low levels of domestic food production, additional
free-market reforms would exacerbate rather than reduce the depth of food deficit,
on average. However, once domestic food production exceeds a certain threshold,
neoliberal reforms would be beneficial, on average. For example, the overall effect
of economic governance on the depth of undernourishment is therefore given as:
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dFoodInsecurity _
fﬂEconamic Freedom — 128 —1.59* FoodProduc

The estimated thresholds of the food production index were 97.38 for the depth
of food deficit and 90.74 for the prevalence of undernourishment. These values are
again lower than the SSA average of 102.84 (see Table 3). Hence, on average, countries
in the region would start reaping the positive effects of economic freedom on calorie
shortfall only when the food production index exceeds this threshold. These findings
are attributable to the fact that food insecurity in SSA is largely prevalent among rural
households who are mostly poor with little ability to afford and access or purchase
imported food (because of low income and weak infrastructure), and thus are heavily
dependent on subsistence food production for their calorie intake. Consequently, for
such households, failure to maintain a minimum level of domestic food production
would lead to a greater calorie shortfall and undernourishment, especially with a
reduction in the size of government — that is when government interventions in
the agriculture sector such as extension services, agricultural and farmer support
programmes, and public expenditure on research and development are suppressed.

Government effectiveness seemed to have no direct effect on the depth of food
deficit and the prevalence of undernourishment. The coefficient on the variable was
statistically insignificant when included in the equation (see Tables 5 and 6, model
(5)). However, by introducing the interaction term, the coefficient on government
effectiveness was positive while that of the interaction term was negative. When the
depth of food deficit was considered as the dependent variable, both coefficients
were significant at 1% level. Again, these results show that without a minimum
level of domestic production, improving the quality of public services and civil
service alone would fail to promote food security. Rather, people would experience
a greater shortfall in their calorie intake. Among other possible causes, this finding
is likely attributable to the fact that public resources would have to be diverted from
agricultural support in order to increase the provision of social services like health
care or education.

Improvements in government effectiveness increase the food insecurity-reducing
effect of domestic food production. Indeed, the adequate provision of social services
such as sanitation, education and health, and the effective implementation of social
programmes would not only improve productivity and strengthen the food supply
chain, but also raise the incomes of various actors, enabling them to improve their
calorie intake. For example, existing studies show that policy interventions in the
form of rural development programmes improving access to markets, and safety
nets and cash transfer programmes have positive effects on access to food (Miller
et al, 2011; Tiwari et al, 2016). These findings are further confirmed by the results of
models (7) and (8), where the governance composite index and its interaction with
domestic food production are used (Table 5 and 6). Hence, the findings support the
hypothesis that governance plays an important role in shaping the extent to which
domestic food production is translated into food security in SSA.
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Focusing on the effect of governance on food production — that is the indirect effect
on food insecurity via domestic food production (Tables 5 and 6, Panel A) — results
show that government effectiveness positively affected domestic food production
in SSA. Although this result is contrary to the findings for economic freedom, which
had a more direct effect of food insecurity, it seems to reflect an important difference
between these two governance variables. Indeed, unlike the economic freedom
index, government effectiveness measures the quality of social services provided
by governments. These public services (health care, education and other social
interventions) are essential for productivity increases and thus positively affect food
production, rather than food distribution or access per se.

While the effect of economic freedom, which is a summary index, seems to be
mainly direct rather than indirect through food production (Panel A versus Panel B),
adisaggregation of the index shows different effects across components (see Tables 7
and 8). Overall, the main contributors to depth of food deficit (direct effect) were legal
system and property rights, freedom to trade internationally and regulation (Table
7). Meanwhile, when the dependent variable is the prevalence of undernourishment,
improvements in the legal system and property rights and freedom to trade
internationally significantly promoted food security (Table 8). Comparing Panel A
to Panel B, the findings suggest that an efficient judiciary system improves food
security directly rather than indirectly through food production (Tables 5 and 6).
In other words, reliable justice system and property rights enforcement promote
better food distribution. However, policies of open markets and trade with minimum
restrictions promote food security directly but tend to discourage food production.
The significant direct effect of freedom of international trade may be attributable
to the rise in competitiveness, which helps maintain the price of food at a low level
for greater affordability of food in the region. Meanwhile, these policies also tend to
discourage domestic food production presumably because of the fall in the demand
for locally produced food.

Focusing on the role of institutional quality, Tables 9 and 10 present the results
based on the fixed effects-2SLS regressions, with depth of food deficit and prevalence
of undernourishment as the dependent variables respectively. Overall, the results
reported in Panel A (second stage results) show that the effects (direct effects) of rule
of law, control of corruption, and voice and accountability, and their interaction with
food production on depth of food deficit and prevalence of undernourishment were
statistically insignificant, suggesting no direct and mediating effects of these variables
on food insecurity. However, the coefficient of control of corruption is positive and
statistically significantin the first stage equation, meaning thatimproving institutions
by adequately control corruption is essential to boost domestic food production in
SSA. These results indicate a positive indirect effect of control of corruption on food
security through domestic food production in the region. This finding supports the
argument that corruption hinders equal opportunities in the access of inputs for
agricultural production, thereby having adverse effects on food security in the region
(Ogunniyi et al, 2020).
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8. Robustness checks

To investigate the robustness of our findings, alternative estimation techniques
were used. Specifically, we performed the analysis using the two-step system GMM
and the LIML estimators. The two-step system GMM estimator, not only accounts
for unobserved heterogeneity but also tends to be more efficient as it relaxes the
“independent and identically distributed (i.i.d)” assumption by addressing problems
of heteroscedasticity and autocorrelation through the use of optimal weighting
matrix for moment conditions. In addition to the external instruments, internal
instruments are introduced to strengthen the over-identifying restrictions of the
model. Furthermore, the plausible endogeneity of the political stability and absence
of violence variable is addressed. The LIML performs better than the fixed effects-
2SLS in situations of weak instruments, which are likely to generate biased and
inconsistent results. This method, thus, allows us to check the robustness of the results
by minimizing the problem of weak instruments, particularly in the specifications
thatinclude the interaction terms.

The results using the two-step system GMM and the LIML approaches considering
the depth of food deficit and the prevalence of undernourishment as dependent
variables are presented in Tables B1 to B8. Overall, the findings with respect to the
effects of food production, governance and institutional quality variables obtained
from these alternative estimators supported the results from the fixed effects-2SLS
model. Furthermore, once the endogeneity concern regarding the political stability
variable was addressed in the GMM estimation, the counter-intuitive positive effect
of political stability on food insecurity was insignificant, suggesting that the observed
significance in earlier results stems from the endogeneity of political stability in the
model (see Tables B5 and B6).
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9. Conclusion

Reducingthe incidence of hunger and malnutrition remain undoubtedly importantin
Africa, particularly if the continent is to achieve the SDGs by 2030 and the AU Agenda
by 2063. Using data on 34 SSA countries, this study investigated the factors explaining
food insecurity measured by two indicators, namely the depth of food deficit and
the prevalence of undernourishment. The study focused on the role of domestic
food production, governance (measured by economic freedom and government
effectiveness) and institutions (measured by control of corruption, rule of law, voice
and accountability). It also investigated the role of governance and institutions in
moderating the effect of domestic food production on food insecurity. Lastly, this
paper provides some evidence on the role of domestic food production as a channel
through which the quality of governance and institutions affect food insecurity in
the region.

The study found that an increase in domestic food production and a more equal
distribution of habitual calorie consumption are essentialin promoting food security
in SSA. It also confirmed the existence of a bi-directional relationship between food
production and food security in SSA, and observed a greater effect of food production
on food security, once endogeneity is accounted for. Furthermore, the results suggest
that trade, transport infrastructure development, and external assistance play an
important role in promoting food production, thereby indirectly influencing food
insecurity in the region. Moreover, natural disasters such as floods and droughts
represent negative external shocks, which adversely affect food production.

The analysis of the effect of governance and institutional quality on food security
showed important variations. Specifically, the results showed that improvements
in governance would contribute to reductions in food insecurity. However, its effect
was non-linear. Specifically, we found that in the absence of adequate domestic food
production, improving governance, economic freedom and government effectiveness
would be impotent in reducing the depth of food deficit and the prevalence of
undernourishment. Furthermore, the results support the hypothesis that “good”
governance would enable countries to better translate domestic food production
into reductions in food insecurity. This finding is attributable to the potential role of
governance in strengthening the food supply chain and improving the income of the
various actors, including farmers. With respect to economic freedom, however, the
study revealed that increasing food production would lead to increases in calorie
shortfall and undernourishment under strict State interventionism. However, beyond
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a given threshold (of roughly 5, on average), countries would start experiencing a
fall in food insecurity as domestic food production increases. Given that economic
freedom had no significant effect on food production, the findings show the need for
governments in SSA to find the right balance between strict State interventionism and
pure market economy (Fosu, 2013; Stiglitz, 2016).

Furthermore, the study showed that the positive (direct) effect of economic
freedom on food security is mainly driven by the positive effect of a well-functioning
judiciary system and property rights enforcement on food distribution, which are
key for land administration and food distribution on the continent. In addition, the
existence of minimum trade restrictions contributes both directly and indirectly
to food security. Furthermore, government effectiveness in the provision of public
services is crucial for productivity, and thus, for food production. However, rule of
law appeared to have no significant influence on food insecurity, whereas the control
of corruption is greatly beneficial to productivity and food production, with positive
consequences on food security in the region.

As revealed by the results, achieving food security would require, among other
things, a greater investment in transport infrastructure and adaptation strategies
to mitigate the impact of natural disasters on the production of food. Additionally,
food aid remains an important solution for food security in times of crisis because it
is “productivity-enhancing” within food insecure localities in SSA, and hence would
likely promote food production in the region. Furthermore, corruption remains a
hindering factor in the food production sector. Aside from addressing the corruption
issues affecting the agriculture sector, government should also continue to improve
the effectiveness of public services delivery, as the study found that the variable is
important in supporting domestic food production in SSA. On whether trade is good
or bad for food security on the continent, the findings are in favour of the hypothesis
that trade has been beneficial to food production on the continent. However, the
effects of trade openness policies have been mixed. Our results seem to suggest that
while minimizing trade restrictions would help alleviate food insecurity, presumably,
through decreases in food prices, it could also hamper food production. Finally,
promoting a business-friendly environment by improving the judiciary system and
property rights enforcement and ensuring adequate regulatory systems appear to
be important in addressing hunger and malnutrition in SSA.
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Appendix A: List of countries, PCA
results and summary statistics

Table A1: List of countries

RESEARCH PaPER 531

No Country name No Country name
1 Benin 18 Malawi

2 Botswana 19 Mali

3 Burkina Faso 20 Mauritania

4 Cape Verde 21 Mauritius

5 Cameroon 22 Mozambique
6 CAR 23 Namibia

7 Chad 24 Niger

8 Cote d’lvoire 25 Nigeria

9 Ethiopia 26 Rwanda

10 Gabon 27 Senegal

11 Ghana 28 Sierra Leone
12 Guinea 29 South Africa
13 Guinea-Bissau 30 Tanzania

14 Kenya 31 Togo

15 Lesotho 32 Uganda

16 Liberia 33 Zambia

17 Madagascar 34 Zimbabwe

Note: The number and the choice of countries were determined by the availability of data.

Table A2: PCA computation: Aggregate indexes

Governance index

Component Eigenvalue Proportion
1 1.69 0.85

2 0.31 0.15
Institution index

Component Eigenvalue Proportion
1 2.61 0.87

2 0.29 0.10

3 0.09 0.03
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Mission

To strengthen local capacity for conducting independent,
rigorous inquiry into the problems facing the management of economies in sub-
Saharan Africa.

The mission rests on two basic premises: that development is more likely to
occur where there is sustained sound management of the economy, and that such
management is more likely to happen where there is an active, well-informed
group of locally based professional economists to conduct policy-relevant research.

www.aercafrica.org

Learn More
o www.facebook.com/aercafrica www.instagram.com/aercafrica_official/
o twitter.com/aercafrica ° www.linkedin.com/school/aercafrica/

Contact Us
African Economic Research Consortium
Consortium pour la Recherche Economique en Afrique
Middle East Bank Towers,

3rd Floor, Jakaya Kikwete Road
Nairobi 00200, Kenya
Tel: +254 (0) 20 273 4150
communications@aercafrica.org






