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Abstract  
Food insecurity remains a serious and global concern that continues to escalate 
due to various factors, including the COVID-19 pandemic and the Ukraine crisis, 
which have exposed structural vulnerabilities of developing economies, 
particularly in African countries. This paper analyses the contribution of trade 
facilitation through physical infrastructure, Information and Communication 
Technology (ICT), business environment as well as border, and transport efficiency 
to food security in Sub-Saharan Africa (SSA). The analysis uses a sample of 36 SSA 
countries from 2005 to 2019 and adopts the fixed effects and the two stage least 
square methods. Results show that improvement in trade facilitation enhances 
food security in SSA. This effect is evident in the composite food security and in 
two dimensions (access and utilization) of food security. Similarly, trade 
facilitation indicators, namely business environment and ICT are the most 
promising in SSA's fight against food insecurity. Moreover, the results show also 
that countries with low rural population experienced positive effects of facilitating 
trade than countries with high rural population. The results highlight the need for 
improving regulatory environment as well as simplifying and harmonizing trade 
procedures to enhance food security in SSA.  

  

Keywords: Trade facilitation, food security, two-stage least squares, Sub-Saharan 
Africa. 
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1. Introduction 
Food insecurity remains a serious and global concern that continues to escalate 
due to many factors such as the COVID-19 pandemic as well as conflicts like the 
Ukraine crisis (Food and Agricultural Organization of the United Nations (FAO), 
2020; Campi et al., 2021; Nchanji and Lutomia, 2021; World Bank (WB), 2023). 
Indeed, the COVID-19 pandemic and the Ukraine crisis have exposed structural 
vulnerabilities of developing economies, particularly in African countries, and 
underlined the need for national policymakers, international and regional 
institutions, and the academic community to explore methods to build economies 
that are more resilient and immune to future shocks (Gnangnon, 2021). According 
to FAO (2022), Sub-Saharan Africa (SSA) and Asia are the two regions in the world 
most affected by food insecurity. Statistics also show that in 2021, approximately 
425 million people in Asia and 278 million people in Africa which represent 9.1 and 
20.2 percent of their respective population were food insecure (FAO, 2022b). The 
situation is more critical in the different sub-regions of the continent. In fact, 
according to the World Bank (2023), up to 67 million people in eastern and 
southern Africa continue to experience acute food insecurity, including famine 
while West and Central Africa people (28.9 million people precisely) still depend on 
emergency food assistance.  

Currently, one of the world's key priorities is to attain food security. Food security 
is broadly defined as ‘a situation that exists when all people, at all times, have 
physical, social and economic access to sufficient, safe and nutritious food that 
meets their dietary needs and food preferences for an active and healthy life’ (FAO, 
2003; McGuire, 2013). This definition underlines the multidimensional nature of 
food security encompassing availability, access, utilization and stability (Dithmer 
and Abdulai, 2017). 

It is in that context that the United Nations Conference on Trade and Development 
(UNCTAD) and the United Nations Economic Commission for Africa (ECA) and other 
international organizations, have been advocating for strengthening productive 
capacities and competitivity in developing countries, and particularly in Africa 
with a view to promoting structural transformation of economies and sustainable 
growth and development. Moreover, FAO, International Fund for Agricultural 
Development (IFAD), and World Food Programme (WFP) recommend increasing 
public expenditure to enable investments in agriculture and hence increase 
agricultural productivity, encourage diversification, and ensure the production of 
nutritious foods (McGuire, 2015).  



African countries and institutions are placing great emphasis on strengthening 
trade integration through the effective implementation of the African Continental 
Free Trade Area (AfCFTA) agreement among the factors for promoting structural 
transformation and ensure food security in Africa (African Development Bank 
Group, 2021). To this end, among strategies for the effective implementation of the 
AfCFTA, countries, international and regional institutions are placing particular 
emphasis on Trade Facilitation1 (TF). Trade facilitation has become an important 
part of the current debate on trade liberalization policy. It was at the heart of the 
World Trade Organization (WTO) negotiating agenda since 2004. In a narrow sense, 
TF is defining as the simplification and harmonization of international trade 
procedures, with trade procedures being the activities, practices, and formalities 
involved in the collection, presentation, communication, and processing of data 
necessary for the movement of goods in international trade (World Trade 
Organization (WTO), 2015). Broadly, for  Portugal-Perez and Wilson (2012),  TF 
refers to any policy measures aimed at reducing trade costs. 

Many countries have recognized the importance of trade policy in contributing to 
the growth of the international market with the aim to eradicate poverty as well as 
improve the availability of food (Anderson, 2010; Olper et al., 2018). The tariffs and 
non-tariffs barriers reduction through trade openness and trade facilitation 
respectively plays a crucial role in ensuring the continuity of supply, as it allows 
countries in the most suitable areas to produce food and to move it to countries 
with limited food supplies. Thus, supply and demand are smoothed out, price 
fluctuations are reduced, resulting in an increase in the quantity and variety of 
products available to the local population, thereby ensuring a good level of food 
security (FAO, 2000 ; Dithmer and Abdulai, 2017). Moreover, according to Dithmer 
and Abdulai (2017), through imports and trade facilitation measures, each country 
can decide to obtain the food resources it needs at a less cost than if it produced 
them domestically. Furthermore, facilitating trade allows access to larger markets 
and production specializations which give the opportunity to benefit from 
economies of scale, technological transfers, and knowledge spillovers (FAO, 2006; 
Wacziarg and Welch, 2008). In spite of these studies, Díaz-Bonilla and Ron, (2010)  
point out that various factors affecting the relationship make it difficult to 
determine whether the international trade has a positive or negative impact on 
food security. 

Enhancing food security has been the subject of intense work recently in empirical 
literature. Such studies include for example the effects of environmental and 
energy factors (Blom et al., 2022 ; Candelise et al., 2021 ; Subramaniam et al., 2019), 

 
1 The Appendix 4 of AfCFTA is advocating to trade facilitation. 



income and income distribution (Haddad et al., 2003 ; Soriano an Garrido, 
2016 ; Arndt et al., 2020), agricultural land acquisition (Mechiche-Alami et al., 
2021), armed conflict (Mottaleb et al., 2022), welfare changes (Nechifor et al., 
2021), institutional quality (Soko et al., 2023), trade openness and international 
trade (Kang, 2015 ; Dithmer and Abdulai, 2017 ; Fusco et al., 2020 ; Assoumou-Ella 
and Eba-Nguema, 2019) on food security. However, studies so far have ignored the 
role of trade facilitation in maintaining food security. Most of the empirical studies 
on the effectiveness of TF reforms have generally focused on countries’ export 
performance in terms of export volumes (Wilson et al., 2003; Portugal-Perez and 
Wilson, 2012; Moïsé and Sorescu, 2013 ; Seck, 2016 ; 2017 ; Odebiyi and Alege, 2019) 
or sometimes, in terms of export diversity (Lee and Kim, 2012 ; Feenstra and Ma, 
2014 ; Beverelli et al., 2015). It has been found that TF has contributed significantly 
to the increase in exports at the intensive and extensive margins of countries  
(Beverelli et al., 2015). While such an increase in exports can contribute to 
economic growth, recent evolution on the global economy with the consequences 
of the COVID-19 pandemic and Ukraine crisis point to the need on ways to 
overcome external shocks. In light of this context:  

The main objective of this paper is to analyze the contribution of trade facilitation 
to food security in Sub-Saharan Africa. Specifically, we seek to:   

- analyze this contribution on aggregate food security as well as on its four 
dimensions. 

- analyze which aspect of trade facilitation is more important to achieve 
food security in SSA. 

Compared to the existing literature, this study makes contributions at several 
levels. The contributions are threefold. First, we analyze the contribution of trade 
facilitation on food security in Sub-Saharan Africa. To the best of our knowledge, 
this is the first study that quantitatively link trade facilitation and food security in 
SSA. Indeed, we focus on SSA because, Sub-Saharan Africa experiences the worst 
effects of food insecurity (Soko et al., 2023) coupled with inefficient trade 
procedures (Sakyi et al., 2018). Second, in this paper, the aim is not only to analyze 
the contribution of trade facilitation reforms on food security, but also to 
determine in which dimensions of food security TF is more critical in SSA. Taking 
all the dimensions of food security will help in terms of policy implications. Third, 
we analyze the contribution of trade facilitation on food security using the broader 
set of trade facilitation. The broader set of TF helps to use various indicators and 
take into account the characteristics of trade costs in Africa (OECD-WTO, 2016).       

The rest of this paper is organized as follows: Section 2 presents the stylized facts 
on trade facilitation and food security while Section 3 presents the conceptual 



framework of the study. Section 4 outlines our methodology. In Section 5, we 
present the results and conclude with policy implications in Section 6.  

2. Stylized Facts on Trade Facilitation 
and Food Security 

We present in this section some facts related to trade facilitation as well as food 
security in Africa. 

Figure 1 below shows a comparative analysis of food insecurity in the world. The 
figure shows that Africa is the region that is most affected by food insecurity in the 
world. Indeed, from this Figure, three conclusions can be drawn. Firstly, food 
insecurity in Africa is above the average of the world. Secondly, the continent 
shows a consistent upward trend with around 20 to 25% of its population food 
insecure between 2019 and 2021. Thirdly, in stark contrast, North America and 
Europe exhibit notably lower levels of food insecurity, affecting less than 5% of 
their combined population.  

Figure 2 reinforces the alarming levels of food insecurity in Africa. In fact, this 
Figure shows the prevalence of undernourishment in different regions, and we can 
also see that the continent overall is more exposed to undernourishment 
compared to Asia and Latin America and Caribbean.  

 

Figure 1: Prevalence of severe food insecurity in the total population (%) 

 
Source: Author’s construction based on FAOSTAT (2023). 
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Figure 2: Prevalence of undernourishment (percent) (3-year average) 

 
Source: Author’s construction based on FAOSTAT (2023). 

Figure 3 presents a comparative analysis of trade facilitation indicators across 
various regions worldwide. The data reveals that Sub-Saharan Africa (SSA) lags 
behind other regions in terms of trade efficiency. Specifically, Figure 3-a illustrates 
the number of days required to export and import products. SSA stands out for its 
lengthy trade procedures, with exports taking approximately 30 days, compared 
to less than 10 days in the Middle East and North Africa, and under 15 days in Latin 
America and the Caribbean, as well as Europe and Central Asia. Similarly, imports 
take over 35 days in SSA, whereas Europe and Central Asia require less than 15 
days. Figure 3-b reinforces this trend, showing that SSA requires more documents 
for exports and imports than other regions. Collectively, these findings underscore 
SSA's relative inefficiency in trade procedures, both in terms of time and 
documentation required for exports and imports. 
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Figure 3: Number of days and documents to export/import  

 
Source: Author’s construction based on WDI data (2023). 
 

Conceptual framework between trade facilitation and food 
security 

Trade facilitation is theoretically linked to food security through its effects on 
trade. According to international trade theories such as the Heckscher–Ohlin (H–
O) model, countries can gain2 from trade if they specialize in the production and 
exportation of commodities of their comparative advantage and import products 
of their comparative disadvantage. Such gains include fuller utilization of 
otherwise idle domestic resources, better access to external markets, the inflow of 
foreign capital, new technology, greater competition and efficiency, improved 

 
2 It is important to note that H-O model does not only suggest that countries benefit from trade but 
also that some factors of production will gain, and others will lose.  



productivity and incomes, and better prices. However, in the presence of poor 
trade facilitation, which increases trade costs and constrains access to regional 
and international markets, these welfare gains are not realized. The iceberg model 
(Samuelson, 1954), new trade theory (Krugman, 1980), heterogeneous firms 
(Melitz, 2003) show that trade costs drive a wedge between the relative prices 
faced by exporting and importing countries, which moves trading partners closer 
to their initial autarkic prices, discourages specialization, and erodes incentives for 
trade. High trade costs reduce trade and prevent countries from reaping the full 
benefits of trade liberalization and integration into global value chains (Moïsé and 
Sorescu, 2013; Takpara et al., 2023). Several studies have shown that, improved 
trade facilitation reduces trade costs, increases trade flows, and allows importers 
to benefit from lower prices and exporters to receive higher prices for the traded 
commodities (Portugal-Perez and Wilson, 2012; Moïsé and Sorescu, 2013 ; Odebiyi 
and Alege, 2019).   

As defined by FAO (2003), food security is a situation that exists when all people, at 
all times, have physical, social and economic access to sufficient, safe and 
nutritious food that meets their dietary needs and food preferences for an active 
and healthy life. This definition captures the multidimensionality of food security 
which includes four pillars encompassing availability, access, utilization, and 
stability of food. Availability implies the physical existence of food in adequate 
quantities to meet consumption needs. The access dimension of food security is 
ensured when people have the ability unimpaired by any physical, economic, and 
social barriers to acquire nutritious foods in adequate amounts to meet their 
dietary needs. Utilization captures biological absorption of nutrients in foods 
consumed as well as the food environment, including food preparation, allocation, 
safety and conservation, care and feeding practices, adequate sanitary facilities, 
and a healthy physical environment. The last one is stability which is achieved 
when food availability and people’s ability to access and utilize food remain stable 
and sustained over time.  

We conceptualized the link between trade facilitation and food security in Figure 4 
below.  

Trade facilitation implying the reduction of border costs, better business 
environment, and improved infrastructure, has the potential to increase food 
availability by accelerating the movement of goods across borders and securing 
timely delivery of food from international markets to bridge the supply gaps. 
Improved trade facilitation contributes to food accessibility by reducing the 
transaction costs, lowering relative prices of imported foods, and increasing 
income of the country’s abundant factors. In terms of the stability dimension of 
food security, facilitating trade can ensure consistent, efficient, and timely food 



supplies, and therefore can help to avert crisis following shortfalls in domestic 
food production. Trade facilitation also contributes to food security in its 
utilization dimension by increasing the variety of food products and the nutrition 
mix available in local markets. The direction of the link between both variables 
may however change depending on the nature of the consumer/producer. 

Figure 4: Conceptual framework between trade facilitation and food security 

  
Source: Author’s construction, adapted from Spence and Karingi (2011) and Bonuedi et al. 
(2020).   

The relevant empirical literature on the effect of trade/trade policies on food 
security is twofold (FAO, 2003 ; Sun and Zhang, 2021). Some authors estimated that 
trade/trade policies have positive effect on food security (Chikhuri, 2013 ; Brooks 
and Matthews, 2015;  Dithmer and Abdulai, 2017; Fusco et al., 2020;  FAO et al., 
2021; Sun and Zhang, 2021), while other authors found negative effects (Paarlberg, 
2000; Moon, 2011; Tanaka and Hosoe, 2011; Dang and Konar, 2018; Mary, 2019).   

For the first case, Brooks and Matthews (2015) examined the different channels 
through which trade openness and reforms to achieve it can affect a country’s food 



security. The overall conclusion is that trade openness has a positive net impact 
on food security. Dithmer and Abdulai (2017) investigated the impact of trade 
openness and other factors on food security, measured by dietary energy 
consumption on 151 countries over the period spanning from 1980 to 2007. Using 
the system GMM estimator, their empirical results reveal that trade openness and 
economic growth exert positive and significant impacts on dietary energy 
consumption and contribute to improvements in dietary diversity. Additionaly, 
they found that besides calorie consumption, trade openness also improves 
dietary diversity and diet quality related aspects of food security. 

In the same vein, Fusco et al. (2020) analyzed the impact of trade openness on the 
level of food security in European countries. In a dynamic panel, they used the 
GMM approach on two different indicators of food security namely the average 
protein supply and the average dietary energy supply adequacy over the period 
ranging from 2000 to 2017. The results showed that commercial opening has on 
average a statistically significant net positive impact on the food security of 
European countries. Moreover, their results also indicated that economic 
development, as well as the agricultural sector, improved food security levels in 
European countries. 

The results of Sun and Zhang (2021) in Central Asia confirmed the one of Fusco et 
al. (2020) in European Countries. Indeed, these authors estimated the impact of 
trade openness and other factors on the four pillars of food security (availability, 
access, stability, utilization). They captured food availability by dietary energy 
supply, food access by rail lines density, food supply variability for food stability 
and population using safely managed drinking water services, as a proxy for food 
utilization. Using various estimators including the GMM, the results have shown a 
U-shaped relationship between trade openness and the four pillars of food 
security, meaning that beyond a certain threshold of trade openness, food security 
status tends to improve in Central Asian countries. They concluded that trade 
policy reforms can be conducive to improving food security in Central Asian 
countries. 

Conversely, trade openness has a negative effect on food security considering that, 
it has the potential of lowering the level of food security and thus made the food 
supply more dependent on imports (Tanaka and Hosoe, 2011). For Moon (2011), 
this situation can make food supply less secure due to the fact that agriculture is 
incompatible with free trade area because of its innate role in managing 
ecological/natural resources at national and global levels. Dang and Konar, (2018) 
have found in their study that trade openness does not have a significant impact 
on total or industrial water withdrawals. Specifically, they have shown that a one 
percentage point increase in trade openness leads to a 5.21% decrease in 



agricultural water withdrawals. Also, their results show that trade openness 
reduces water use in agriculture primarily through the intensive margin effect, by 
leading farmers to produce more with less water, such as through the adoption of 
technology. Among studies that found negative impact of trade openness on food 
security, we have the one of Mary (2019). Indeed, Mary (2019) focalized on 
agricultural exports and imports in a panel of 52 developing countries and found a 
negative relation between food trade openness and food security, measured by 
the prevalence of undernourishment. Additionally, the study found a positive and 
significant association between non-agricultural trade openness and food 
insecurity, which can be explained by an increase in competition for non-
agricultural products.  

In another dynamic study, Bonuedi et al. (2020) examined the effects of easing 
trade across borders through reductions in documents, time, and costs to export 
and import on food security outcomes in 45 African countries over the period 
ranging from 2006 to 2015. With the first-difference instrumental variable 
estimator, the results revealed that poor trade facilitation constitutes a significant 
driver of food insecurity in Africa. Indeed, they found particularly that ineffective 
trade facilitation is associated with significant increments in the prevalence of 
undernourishment and depth of food deficit, as well as reductions in dietary 
energy supply adequacy and access to sanitation facilities. Moreover, the results 
have shown that food availability and food access are significantly hampered by 
higher documentation requirements and lengthier export and import times.  

From the above literature, we can see that there are many studies on the effect of 
trade policy on food security. However, studies on the effect of trade facilitation 
on food security are scarce with the exception of Bonuedi et al, (2020). Indeed, the 
difference between our study and Bonuedi et al. (2020) study is threefold. First, 
they evaluated the effect of ease of doing business on three dimensions of food 
security namely (availability, access, utilization) without considering the stability 
dimension as in our case. Second, these different dimensions of FS and the 
composite FS variable are based on selected simple indicators rather than a 
computed index. In fact, following Subramaniam et al. (2019), we employ a 
principal component analysis (PCA) on various indicators available in the literature 
on each specific dimension of FS as well as on the composite FS variable in our 
study. Third, Bonuedi et al. (2020) have used narrow aspect of six TF indicators with 
the simple average for the composite TF while in our study, the broader set of 14 
TF indicators are used following Portugal-Perez and Wilson (2012) study with PCA. 

 



2. Methodological Framework and Data 
This section describes our methodology and the data to achieve the objectives. 
First, we present the methodological approach for achieving our objective 
including the estimation strategy. Second, we present the data and the 
measurement issues.  

Theoretical foundation and model specification  

The theoretical foundation of our study is the Heckscher-Ohlin-Samuelson (HOS) 
model of international trade. In fact, the analysis of Sub-Saharan African countries 
economic structure has shown that these countries have a comparative advantage 
in the production of raw materials. For Assoumou-Ella and Eba-Nguema (2019), 
this explains why the implementation of the HOS theory of international trade in 
these countries led to their specialization in the exports of raw materials and the 
imports of food products through export earnings. Thus, we assume that this 
specialization has a significant effect on food security in these countries. 
Therefore, this empirical study aims to see whether the effect of trade facilitation 
on food security is positive or negative. 

Based on the theoretical foundation and the previous literature, specifically the 
ones of Kang (2015), Dithmer and Abdulai (2017), and Fusco et al. (2020), we 
estimate the following model : 

𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋𝑖𝑖𝑖𝑖 +  𝛽𝛽2𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 +  𝜂𝜂𝑡𝑡 + 𝜇𝜇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖                 (1) 

Where FSit represents the food security variables (the aggregate food security 
index and the four dimensions of food security: availability, access, utilization, 
and stability) of country i at period t. The aggregate food security index is 
constructed based on principal component analysis (PCA). 𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 represents 
the vector of trade facilitation indicators (physical infrastructure, ICT, trade 
and regulatory environment, border efficiency)3; we include in the model a set 
of control variables (𝑋𝑋𝑖𝑖𝑖𝑖) that are deemed to influence food security. These 
variables include GDP growth, Population growth, Rural population, 
Agriculture productivity, Arable land, political stability inflation, environment 
degradation;  𝜂𝜂𝑡𝑡  are the time-fixed effects; 𝜇𝜇𝑖𝑖  is a vector representing country 
fixed effects; 𝜀𝜀𝑖𝑖𝑖𝑖  is the error term.   

 

 
3 These four trade facilitation indices are aggregate indicators constructed following Portugal-Perez 
and Wilson (2012) study.  



Estimation strategy 

To analyze the contribution of trade facilitation to food security, it is 
important to choose an estimation strategy that addresses challenges due 
to the heterogeneity of African countries. Equation (1) can be estimated by 
traditional methods such as the Ordinary Least Squares (OLS) or fixed-
effects and random-effects models. However, some studies have 
highlighted various biases in the estimated coefficients following the 
application of traditional estimation methods. Another econometric 
problem in panel data known in the literature is the endogeneity issues 
which have multiple sources such as the reverse causality between the 
dependent variable and other control variables. In this study, we consider 
trade facilitation variables which capture the non-tariffs aspects of trade policy as 
endogenous because there is a potential reverse causality between trade 
facilitation and food security variables. Indeed, while trade facilitation can 
influence food security, the later also could affect trade policy measures adoption 
because, for example, in response to past food security shocks, countries may 
adopt protectionist policies including non-tariffs measures (Dithmer and Abdulai, 
2017 ; Bonuedi et al., 2020). To address the above-mentioned endogeneity 
concern, the econometric literature has developed many estimators that 
use instrumental variable methods and the Generalized Method of 
Moments (GMM) (Arellano and Bond, 1991; Arellano and Bover, 1995; Blundell 
and Bond, 1998). However, the GMM estimator must respond to the large sample 
properties when N — ∞, T is fixed which is not the case in our study. Given the 
difficulties encountered in finding appropriate instruments that would help 
address the endogeneity concerns, we employ an instrumental variable 
estimation: a two-stage least square (2SLS) by considering the one-period lag and 
two-period lags of trade facilitation indicators and derived the predicted values as 
instruments following Banerjee et al. (2022).  

Thus, Equation (1) can be specified as follows:  

𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋𝑖𝑖𝑖𝑖 +  𝛽𝛽2𝑇𝑇𝐹𝐹�𝐼𝐼𝑖𝑖𝑖𝑖  +  𝜂𝜂𝑡𝑡 + 𝜇𝜇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖                                (2) 

𝑇𝑇𝐹𝐹�𝐼𝐼𝑖𝑖𝑖𝑖 =  𝛽𝛽0 +  𝛽𝛽1𝑋𝑋𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖−1 +  𝜂𝜂𝑡𝑡 + 𝜇𝜇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖                            (3) 

𝑇𝑇𝐹𝐹�𝐼𝐼𝑖𝑖𝑖𝑖 = 𝛽𝛽0 +  𝛽𝛽1𝑋𝑋𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖−2 +  𝜂𝜂𝑡𝑡 + 𝜇𝜇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖                              (4) 

Where 𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖−1 is the one-period lagged value and 𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖−2 is the two-period lagged 
value of TFI in country i and at time t. The rest of the other variables remain the 
same as in Equation (1). Equations (3) and (4) are the first stage equations where 
we isolate the effect of trade facilitation. In the second stage, the fitted values of 
trade facilitation (𝑇𝑇𝐹𝐹𝐹𝐹�𝑖𝑖𝑖𝑖) derived from Equations (3) and (4) are inserted into 



Equation (2) to address the endogeneity issue between TF and food security. We 
rely on the Hansen test of over-identifying restrictions, the Kleibergen and Paap 
test for under-identification and the Cragg-Donald Wald F test for weak 
identification for the consistency of IV-2SLS estimator.  

Data and measurement issues 

This study is based on data on food security, trade facilitation and other 
control variables for 36 Sub-Sahara African countries over the period starting 
from 2005 to 2019. The sample and study period are dictated by the availability 
of data. Tables 1 to 3 provide a summary of all these variables, data sources 
and how FS and TF measures are constructed. 

Table 1: Definition of variables and data source 

  Variables Description Data 
Sources 

Food Security 
variables   

FSAvailability 

Average dietary energy supply adequacy (ADESA), 
Average protein supply (APS), Average supply of 
protein of animal origin (ASPAO), Share of dietary 
energy supply derived from cereals roots and tubers 
(SDES) 

FAOSTAT 

FSAccess 
Gross domestic product per capita (in purchasing 
power equivalent) (GDPpp), Prevalence of 
undernourishment (PU) 

FAOSTAT 

FSStabilty 
Per capita food production variability (PCFPV), Per 
capita food supply variability (PCFSV), Percent of 
arable land equipped for irrigation (PALEI) 

FAOSTAT 

FSUtilization 

Percentage of population using at least basic drinking 
water services (PPLBDWS), Percentage of population 
using at least basic sanitation services (PPLBSS), 
Prevalence of anemia among women of reproductive 
age (15–49 years) (PAAWRA) 

 

FAOSTAT 



Trade facilitation 
variables   

Physical 
Infrastructure (PI) 

Development and quality of road, port, and airport 
infrastructure (varies from 1= extremely 
underdeveloped, to 7 = well developed) 

WEF 

Information and 
Communication 
Technology (ICT) 

Extent to which an economy uses ICT to improve 
efficiency and productivity and to reduce transaction 
costs (1 to 7 = better). 

WEF 

Business and 
Regulatory 
Environment (RE) 

Level of development of regulations and transparency 
(1=low to 7=high) WEF 

Border and 
Transportation 
Efficiency (BE) 

Level of efficiency of customs and inland 
transportation that is reflected in the time and number 
of documents to export and import 

DB 

Controls variables   

GDP growth Annual percentage growth rate of GDP at market prices 
based on constant local currency 

WDI 

Population growth 
(%) 

It captures population pressure on food security. WDI 

Rural population  Refers to people living in rural areas as a share of total 
population (defined by national statistics offices) 

WDI 

Arable land Arable land (hectares per person) WDI 

Agricultural 
productivity 

It is measured by cereal yield (kg per hectare) FAOSTAT 

Inflation It is a proxy for macroeconomic stability measured at 
consumer price 

WDI 

Natural desasters It is computed as the number of people affected 
divided by the total population 

EM-DAT 



Political stability It captures the institutional factors (ranging from -2,5 
to 2,5) 

WGI 

Source: Author’s construction  

Note: The dimensions and elements of food security are based on Subramaniam et al. 
(2019) study while the trade facilitation indicators are based on the study of Portugal-Perez 
and Wilson (2012).  

Food Security variables 

According to Bonuedi et al. (2020), a good indicator of food security should take 
into account its multidimensional aspects which is based on FAO (2003) definition. 
The FAO (2003) definition implies that people will only be food secure when 
sufficient food is available, they have access to it, and it is well utilized. A fourth 
requirement is the stability of those three dimensions over time, which means the 
ability to manage risks effectively (Brooks and Matthews, 2015). Based on this 
definition and following Subramaniam et al. (2019), we constructed in this study, 
the different food security index for the four dimensions (the index of food 
availability (FSAv), food accessibility (FSAc), food stability (FSSt) and food 
utilization (FSUt), using the Principal Component Analysis (PCA).4 PCA is a way to 
reduce the multidimensionality of the data, by transforming the data into a new 
coordinate system such that the largest variance by any projection of the data is in 
the first coordinate or principal component, the second largest variance in the 
second coordinate, and so on. The use of PCA is now established in the literature 
on index construction (African Development Bank (AfDB) et al., 2019). Since each 
element in each dimension is measured differently, we first bring the indicators to 
the same level of scale by normalizing all the data using min-max method and 
constructing the index of each dimension. The indices for food availability and 
food utilization are constructed as the first principal component scores of the 
primary variables while the food stability is constructed from the first two principal 
component scores of the primary variables. The index for Food access is 
constructed as the simple average of two primary indicators. Additionally, a 
composite food security index is constructed from the first component scores of 
the four dimensions of food security (see Table 2).  

 

 
4 Note that these authors have used simple average to construct the index. The simple average 
assumption is that the relative importance of each primary variable is proportional to its weight in 
the indicators. 
 



 

 

 

Table 2: PCA results for food security variables 

FS index Eigenvalue Proportion 
explained 

Primary 
Variables 

Eigenvectors Correlation 
coefficients 

Bartlett 
(p-value) 

FSAvailability 2.37963 0.5949 ADESA 0.4095 0.3213 0.000 
   APS 0.5536 0.6725  

   ASPAO 0.5691 1  
   SDES -0.4494 -0.626  
FSAccess - - GDPpp - - - 
   PU - -  
FSStability 1.18259 0.3942 PCFPV 0.7577 0.6436 0.000 

 1.06398 0.3547 PCFSV 0.4277 0.8464  
   PALEI -0.493 0.0455  
FSUtilization 1.83628 0.6121 PPLBDWS 0.6171 0.8362 0.000 

   PPLBSS 0.6693 0.907  
   PAAWRA -0.4137 -0.5606  
Composite FSIndex 1.87325 0.4683 FSAvailability 0.6111 0.8364 0.000 

   FSAccess 0.4228 0.5786  
   FSStability -0.2461 -0.3368  
    FSUtilization 0.6223 0.8517   

Note: The number of principal components was selected by the Kaiser criterion of 
eigenvalue greater than one. The null hypothesis of the Bartlett test of sphericity is that the 
variables are not intercorrelated.  

Trade facilitation indicators 

Trade facilitation is a concept that can be analyzed narrowly or broadly based on 
the literature (Portugal-Perez and Wilson, 2012 ; Beverelli et al., 2015; Sakyi et al., 
2018 ; Bonuedi et al., 2020 ; Takpara et al., 2023). In this paper, we rely on the work 
of Portugal-Perez and Wilson, (2012) and construct four indices from several 
primary indicators extracted from the World Economic Frum and Doing Business. 
These four indices capture physical infrastructure, ICT, Business, and regulatory 
environment as well as Border and transport efficiency.  

Physical infrastructure measures the level of development and quality of road, 
port, and airport infrastructures. ICT indices contain indicators on the availability, 



use, absorption, and priority given by government to ICT and is interpreted as the 
extent to which an economy uses ICT to improve efficiency and productivity as well 
as to reduce transaction costs.  

Business and regulatory environment is based on indicators of improper payments, 
favoritism, government transparency, and anti-corruption measures and analyzes 
the level of development of regulations and transparency. All the underlying 
indicators were originally reported on a scale of 1 to 7, with higher values signifying 
better outcomes.  

Border and transport efficiency indices aim to quantify the level of customs and 
inland transport efficiency reflected in the time, cost, and number of documents 
required for export and import procedures. The construction of the four indices is 
based on PCA.   

To facilitate comparison and interpretation, we normalized the primary trade 
facilitation indicators on a scale of 0 (worst) to 1 (best) through min-max 
transformation method. We expect that improvement in trade facilitation 
measures will positively contribute to food security. The principal component 
analysis results are provided in Table 3 and are based on the Kaiser criterion of 
eigenvalue greater than one. For all the aggregate indicators of TF, only the first 
principal component is retained as the composite index (see Table 3). Additionally, 
the composite trade facilitation index is constructed from the first three 
components scores of the primary variables (see PCA results of TF in Table 3).  
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Table 3: Construction of trade facilitation indices from primary indicators 

TF index Eigenvalue Proportion 
explained 

Primary variables Eigenvectors Correlation  
Coefficients 

Bartlett 
(p-value) 

Physical Infrasturcture index 2.189 0.730 Quality of airport 0.590 0.873 0.000 
   Quality of port 0.585 0.866  

   Quality of road 0.556 0.822  
ICT index 2.408 0.803 Availability of ICT 0.615 0.954 0.000 

   Level of ICT absorption 0.599 0.930  
   Use of ICT 0.513 0.796  
Business Environment index 2.827 0.707 Transparency 0.477 0.801 0.000 

   Trust in government 0.534 0.898  
   Irregular payments -0.468 -0.787  
   Government favouritism 0.518 0.871  
Border Efficiency index 2.765 0.691 Days to export 0.514 0.855 0.000 

   Days to import 0.519 0.862  
   Document to export 0.482 0.802  
   Document to import 0.484 0.805  
Composite Trade Facilitation 
Index  6.130 0.438 Quality of airport 0.307 0.649 0.000 

 2.173 0.155 Quality of port 0.289 0.600  
 1.736 0.124 Quality of road 0.259 0.540  
   Availability of ICT 0.333 0.738  
   Level of ICT absorption 0.301 0.669  
   Use of ICT 0.318 0.778  
   Transparency 0.251 0.546  



   Trust in government 0.219 0.503  
   Irregular payments -0.301 -0.675  
   Government favouritism 0.181 0.422  
   Days to export 0.248 0.729  
   Days to import 0.256 0.748  
   Document to export 0.202 0.660  
    Document to import 0.225 0.700  

Note: The principal component scores were normalized to a scale of 0–1 using min–max transformation with higher values corresponding to 
better outcomes. The correlation coefficients show the degree of correlation between the constructed index and the corresponding primary 
variables used. The number of principal components was selected by the Kaiser criterion of eigenvalue greater than one. The null hypothesis 
of the Bartlett test of sphericity is that the variables are not intercorrelated. 



1 
 

The scatterplots in Figure 5 clearly show that improvements in trade facilitation are 
strongly associated with better food security in all the dimensions except the stability 
one. This Figure also shows the disparities between countries. Since correlation is not 
causality, the regression results will guide us on the real effect. 

Figure 5: Correlation between trade facilitation and food security (average 2005-
2019) 

 
Source: Author own elaboration based on data from FAOSTAT and WEF 
 

Control variables 

Several determinants of food security are used in the literature to analyze many 
factors that can affect it. In this study, based on several empirical studies (Dithmer 
and Abdulai, 2017 ; Bonuedi et al., 2020 ; Fusco et al., 2020), we consider the 
following control variables.   

GDP growth: reflects a measure of economic development. According to Haddad 
et al. (2003), economic growth is the most important factor influencing income-
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based and food poverty. This variable is expected to increase the availability of 
goods and services including food. 

Population growth: captures broadly one important facet of demographic 
development. Population pressures as indicated by high population growth led to 
growing food requirements for the whole population and could reduce per capita 
food availability. Also, rapid population growth, particularly in rural areas, may 
either yield positive productivity effects or worsen food security by increasing 
pressure on limited resources (Bonuedi et al., 2020). Therefore, a positive or 
negative effect of this variable on food security is expected. Rural population 
variable indicates the importance of agriculture and refers to the share of people 
living in rural areas out of the total population. 

Arable land: it captures the availability of resources for agricultural production and 
includes land under temporary crops, temporary meadows for mowing or for 
pasture, land under market or kitchen gardens, and land temporarily fallow. 
Agricultural productivity: it measured by the cereal yield (kg per hectare). 
Agricultural productivity should positively affect the supply of food from domestic 
production. 

Natural disasters: It’s a measure of climate change computed as the number of 
people affected by natural disasters5 divided by the total population following 
Dithmer and Abdulai, (2017). Climate change has been found in the literature to 
affect the level of food supply or production (Rasul & Sharma, 2016).  

Political stability: It captures the institutional factors which are recognized as an 
important determinants of food security. We expect this variable to positively 
affect food security.  

Inflation: It is measured by the consumer price index inflation rate and expresses 
the quality of domestic macroeconomic policy and environment. The inflation 
variable should positively or negatively affect food security. 

3. Empirical Results and Discussion 
The empirical results of the contribution of trade facilitation to food security in SSA 
using the fixed effects and the IV-2SLS are presented in Tables 4–13. The baseline 
results with fixed effects estimator are in Table 4-8. We can see from the fixed 
effects results that the average trade facilitation indicator and the four indicators 

 
5 The natural disaster data are from the Emergency Events Database (EM-DAT) and 
comprise of geophysical, meteorological, hydrological, climatological, and biological 
disasters (see http://www.emdat.be/). 

http://www.emdat.be/


positively affect food security at 1% level. Moreover, the effects vary when it comes 
to different dimensions of food security. 

 

Table 4: Contribution of trade facilitation to food Security (FE results for 
Composite food security) 

 

 



Table 5: Contribution of trade facilitation to food Security (FE results for 
Availability dimension) 

 
 

 



Table 6: Contribution of trade facilitation to food Security (FE results for 
Availability dimension) 

 
 



Table 7: Contribution of trade facilitation to food Security (FE results for 
Utilization dimension) 

 
 

 

 



Table 8: Contribution of trade facilitation to fod Security (FE results for 
Stability dimension) 

 
 

 

 



The results of the contribution of trade facilitation to food security in SSA with the 
IV-2SLS estimator (our preferred estimator), are reported in Table 9-13. Also, we 
have at the bottom of each table (Tables 9 to 13) the outcomes of the diagnostic 
tests that allow for the checking of the consistency of the IV-2SLS approach. Based 
on these outcomes, we note the rejection of the null hypothesis of under-
identification since the p-values of Kleibergen and Paap, (2006) are significant at 
5% for all specifications. Our model is therefore correctly identified. Moreover, 
when we compare the Cragg-Donald Wald F statistics values to the critical values 
of Stock and Yogo, (2005) to determine instrumental variable bias and size bias, we 
reject the weak instrument null hypothesis since the statistics are greater than the 
critical values of Stock and Yogo, (2005) at 10%. Finaly, the Hansen’s p-values are 
also greater than 5% for all specifications. Based on the above, the two-stage least 
square estimator is appropriate for conducting empirical analysis. 

The results presented in Table 9 below show the positive and significant effect of 
the average trade facilitation index as well as two out of the four trade facilitation 
indicators on composite food security. The coefficient of the average trade 
facilitation index is positive and statistically significant at the 5% level. This implies 
that a l % improvement in the average trade facilitation index is roughly associated 
with a 1.33-point increase in the composite food security in SSA. These results 
suggest that facilitating trade broadly in terms of reducing border costs, improving 
infrastructures and institutions, can exert beneficial effects on food security in 
SSA. These results are in line with the one obtained by Bonuedi et al. (2020). These 
authors found that poor trade facilitation can exert harmful effects on food 
security in Africa.  

 

 

 

 

 

 

 

 

 

 

 



Table 9: Contribution of trade facilitation to food Security (IV-2SLS results for 
composite food security) 

 
Source: Author’s estimates 

We note in Table 9 also that physical infrastructure plays a key role in reducing 
food insecurity in SSA countries. The coefficient associated with this variable is 



positive and significant at 5% level. In fact, a 1% increase in the quality of roads, 
ports and airports leads to a 1.23-point increase in food security. With this result, 
we can say that better physical infrastructure (mostly airport infrastructure) could 
reduce transaction costs associated and thus reduce food insecurity. As stated by 
Mary (2019), most people that faced food insecurity are in rural area characterized 
by weak transport infrastructures which impede the movement of the 
imported/locally produced food products from surplus areas. 

The ICT indicator has a positive and statistically significant contribution to food 
security. An increase in the availability of technology by 1% is associated with an 
increase in food security in SSA by 1.72-points. Thus, the use of ICT enables 
innovation, which favors the introduction of new, more sophisticated production 
methods, which in turn leads to the availability, accessibility and utilization of 
more goods including foods products. In the same line, Gouvea et al. (2022) results 
indicated the positive impact of technology on global food security in OECD 
countries. Specifically, they found that progress in technology, either ICT use, or 
technology adoption has an incremental positive effect on food security. The 
business environment and the border and transport efficiency indicators are found 
to be an important factor in explaining food security. However, their effects are not 
significant. 

To identify which aspects of trade facilitation reforms are most promising in Sub-
Saharan Africa’s fight against hunger, we now analyze the results on the different 
dimensions of food security (Tables 10 to 13).  

The hard trade facilitation indicator, namely the physical infrastructure indicator 
is positive and significant for two dimensions of food security (10% level for access 
dimension (Table 11), and 1% for utilization (Table 12). In Table 11 for example, a 
1% increase in the quality of roads, ports and airports leads to a 0.148-point 
increase in food access. The role of physical infrastructure is also confirmed in 
Table 12 related to food utilization. In fact, we can see that a 1% improvement in 
physical infrastructure is associated with a 1.635-point increase in food utilization. 
For the ICT indicator, it has a positive contribution to food availability and food 
access, as well as positive and significant contribution to food utilization at 1 % 
with the coefficient of 2.247 (Table 12). 

Regarding the soft trade facilitation indicators, the business environment 
contributes positively to food security in two dimensions (availability, access) and 
is statistically significant at 1% for food utilization (Table 12). The results of this 
variable which capture the level of development of regulations and transparency 
in the country underscored the critical role of institutions in ensuring food security. 
In fact, improved institutions by 1% in terms of reduction of corruption will 
facilitate trade and therefore enhance food security by 1.542-point. This confirms 



the result of Qingshi et al. (2020) who found that increasing the level of corruption 
strongly negatively affects the food security level. Additionally, the level of 
development of regulations and transparency can support food security objectives 
by preparing policies that maintain the flow of goods and services ecosystem to 
agriculture (Subramaniam et al., 2022). The border efficiency indicator is positive 
and significant at 5% for food stability when all TF indicators are included in the 
regression. Improvement of trade procedures by 1% leads to the increase in 
stability of food by 1.080-point (Table 12). This implies that lowering trade costs 
for food items results in ensuring consistency and efficiency of food suppliers as 
well as increasing the variety of food products. Our results are consistent with the 
finding in the literature (Bonuedi et al.; 2020 ; United Nations Economic 
Commission for Africa (UNECA), 2015). In fact, according to UNECA (2015), the 
complicated trade procedures in terms of exports/imports of staple food have 
resulted in a low record of intra-African trade and therefore increased food 
insecurity.  

In Columns 6 of Tables 9 to 13, we integrated all TF indicators at the same time. We 
can see that among the four TF indicators; it appears that ICT as well as business 
environment are the most promising in SSA fight against food insecurity. 
Moreover, related to the four dimensions of food security, TF contribution is more 
notable in terms of coefficients and significance on the utilization and access 
dimensions. 

Concerning the control variables, they theoretically have mostly the expected 
signs. For example, population growth affects negatively and significantly food 
security (Table 9). In fact, a higher rate of population growth will reduce food 
security, because increasing population means a higher demand for food. As the 
population growth, the share of rural population in the total population negatively 
affects food security in SSA countries. Furthermore, the political stability variable 
affects positively and significantly food security in SSA (Table 9) confirming the 
role of quality of institutions in ensuring food security.  

 

 

 

 

 

 

 



Table 10: Contribution of trade facilitation to food Security (IV-2SLS results 
for Availability dimension) 

 
 

 



Table 11: Contribution of trade facilitation to food Security (IV-2SLS results 
for Access dimension) 

 

 



Table 12: Contribution of trade facilitation to food Security (IV-2SLS results 
for Utilization dimension) 

 



Table 13: Contribution of trade facilitation to food Security (IV-2SLS results 
for Stability dimension) 

 



4. Heterogeneity Analysis
In this section a similar analysis is done, focusing on whether the share of rural 
population plays a role in the relationship between TF and FS. The following 
interactive model is estimated: 

𝐹𝐹𝐹𝐹𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑋𝑋𝑖𝑖𝑖𝑖 +  𝛽𝛽2𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖 + 𝛽𝛽4𝑇𝑇𝑇𝑇𝑇𝑇𝑖𝑖𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖𝑖𝑖  𝜂𝜂𝑡𝑡 + 𝜇𝜇𝑖𝑖 + 𝜀𝜀𝑖𝑖𝑖𝑖    

        (5) 

We are interested in both coefficients 𝛽𝛽2 𝑎𝑎𝑎𝑎𝑎𝑎  𝛽𝛽4 which provide information on the 
marginal effect of trade facilitation on food security depending on the share of 
rural population. The results are provided in Table 14 for the composite FS and 
food utilization dimension.6 

We note that the business environment indicator has positive and significant at 1% 
level while its interaction term with rural population variable displays a negative 
and significant coefficients also at the 1% significance level (Columns 4). With the 
two outcomes, we can say that there exists a level of the share of rural population 
above which the effect of TF on FS changes the sign and become negative. This 
turning point of the share of rural population is 0.63342925 [= (5.063/7.993)]. This 
turning point of the share of rural population for the business environment is lower 
than the maximum value of the share of rural population in the full sample which 
is 0.91 (see Appendix 1). This signifies that the business environment indicator only 
positively influences food security when the share of rural population is lower than 
0.63342925. 

For the food utilization (Table 14, Columns 6 to 10), we note also that the average 
trade facilitation indicator, the physical infrastructure, the ICT and business 
environment indicators have positive and significant (at 1% level) coefficients and 
their respective interaction terms with rural population variable display a negative 
and significant coefficients also at the 1% for the average TF and 5% significance 
level for the three indicators. We can also say that there exists a level of the share 
of rural population above which the effect of TF on food utilization changes the 
sign and become negative. This turning point of the share of rural population is 
0.70439155 [= (6.865/9.746)] for the average TF, 0.83529011 [= (4.909/5.877)] for 
physical infrastructure, 0.96095131 [= (5.980/6.223)] for ICT and 0.75876623 [= 
(4.674/6.160)] for business environment. This implies that the average trade 
facilitation indicator, the physical infrastructure and business environment 

6 We test the heterogeneity on composite food security as well as on food utilization because 
it is on these two FS aspects that our TF indicators have shown positive and significant effects 
(see Tables 9, 12). Also, when testing the interactions terms on the other dimension of FS, the 
results are found insignificant. 



indicator only influence food utilization positively, when the share of rural 
population is lower than their turning points. For ICT, the effect remains positive 
over the full sample as the turning point 0.96095131 is higher than the maximum 
value of the share of rural population (0.91). 

We deepen our understanding of the interaction between the average trade 
facilitation indicator and its component and the share of rural population by 
presenting in Figure 6 the development of the marginal effect of business 
environment on the composite food security for the share of rural population at 
the 95% confidence intervals. Alternatively, Figure 7 depicts the development of 
the marginal effect of TF and its components on food utilization for the share of 
rural population at the 95% confidence intervals. Figure 7 confirmed that the 
average trade facilitation indicator, the physical infrastructure, the ICT and the 
business environment indicators positively influence food utilization when the 
share of rural population is lower than the turning points. 

From the above analysis, we can conclude that countries with low rural population 
(high urban population) which are net consumers experienced positive effects of 
facilitating trade than countries with high rural population (net producers).  

Figure 6: Marginal Impact of “trade facilitation” on “food security”, for 
varying share of rural population 

 
Source: Author’s elaboration based on data from FAOSTAT and WEF. 
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Figure 7: Marginal Impact of “trade facilitation” on “food utilization”, for 
varying share of rural population 

 
Source: Author’s  elaboration based on data from FAOSTAT and WEF. 
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Table 14: 2SLS results with interaction terms 

 



5. Conclusion and Policy Implications   
In this study, we analyze the contribution of trade facilitation to food security in 
sub-Saharan Africa. We employed the Instrumental Variable Two Stage Least 
Square (IV-2SLS) estimator that accounts for potential endogeneity of the main 
explanatory variable in 36 countries over the period ranging from 2005 to 2019. 
Considering the multidimensional aspect of food security as well as the 
multifaceted trade facilitation, we constructed four dimensions of food security 
(availability, access, stability, and utilization) and four indicators of trade 
facilitation (physical infrastructure, ICT, business environment, border, and 
transport efficiency) using principal component analysis. The results of our 
estimation reveal positive and significant effects of the trade facilitation index 
(average) and two TF indicators on composite food security. However, the effects 
of TF on food security dimensions varies. We find that among the four trade 
facilitation indicators, ICT and business environment are the most promising in the 
SSA fight against food insecurity. Moreover, related to the four dimensions of food 
security, it appears that TF contribution is more notable in terms of coefficients 
and significance on the utilization and access dimensions. Finally, we found that 
countries with low rural population which are net consumers experienced positive 
effects of facilitating trade than countries with high rural population (net 
producers). From a policy perspective, these findings have some implications. 
First, the results underscored the critical role of ICT in reducing food insecurity in 
sub-Saharan Africa. Therefore, policymakers should prioritize the digitalization on 
the continent by implementing the African Continental Free Trade Area (AfCFTA) 
protocol on digital trade which provides a political framework to foster sustainable 
digital growth across the continent. Secondly, considering the positive and 
significant effect of business environment in improving food security, 
governments should intensify efforts to formulate necessary regulations (e.g., 
discouraging corruption) that are favorable to food security. This can be done by 
creating transparency in all food trade processes. Third, reducing trade costs, 
notably the number of days and documents, plays a key role in food stability by 
ensuring timely delivery of goods. To facilitate the cross-border movement of 
goods including food products in a consistent, timely, and efficient manner, SSA 
countries are encouraged to simplify and harmonize import and export 
procedures by pursuing the implementation of the World Trade Organization 
Trade Facilitation Agreement (WTO-TFA). Fourth, the heterogeneity results with 
the share of rural population underscore the need for specifics policies in SSA 
countries such as addressing transport infrastructure constraints and other 
market imperfections that can impede the movement of imported or locally 
produced food from surplus areas. More generally, as achieving food security is a 
long-term goal, facilitating trade should constitute a fundamental component of a 



policy mix to enhance it. As it is well identified in the AfCFTA agreement, trade 
facilitation is a key element in promoting intra African trade including agrifood 
trade. 
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*** significance at 1%. 


