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1. INTRODUCTION

International trade is now an embodiment of the new order of the global economy, as it ensures the movement of goods and the factors involved 
in the production of these goods from one country to the other. However, several authors (see, e.g., Wilson et al., 2003; Portugal-Perez and 
Wilson, 2009; Mbekeani, 2010; Portugal-Perez and Wilson, 2012; Hoekman et al., 2017) have shown that the effectiveness of this movement 
depends largely on how trade is facilitated among the countries involved. Especially, for developing countries, such as those in Africa, trade 
facilitation is an important trade strategy because of the systematic market and coordination failures emanating from information asymmetry 
(Yakop and van Bergeijk, 2011). This market failure is more likely to affect South–South trade adversely, such that without trade facilitation by 
governments, market opportunities may be created even through trade agreements, but they cannot be utilized effectively (Afesorgbor, 2018).1 
This is the case because complex trade arrangements dissuade firms and countries engaging in international production and trade.

It becomes imperative therefore that what matters for trade facilitation is well understood by policy makers of all countries by incorporating 
policies aimed at facilitating trade into their long-term development agenda. Interestingly, the promotion of trade facilitation measures 
is the key rationale behind the 2013 World Trade Organization (WTO) trade facilitation agreement2 meant to expedite the clearance and 
movement of goods across borders globally. Broadly speaking, trade facilitation involves all arrangements aimed at improving border and 
transport efficiency and reducing transaction costs associated with trade flows. These arrangements include but are not limited to issues 
of transport and transit, professionalism of customs authorities, transparency, banking and insurance, business practices, telecommunica-
tions and conformity to international (regional) standards (see Buyonge and Kireeva, 2008; Portugal-Perez and Wilson, 2009; Freund and 
Rocha, 2011; Moïsé et al., 2011; Rippel, 2011; Narayanan et al., 2016; Sakyi et al., 2018). However, in this paper we limit our analysis to the 
potential impact of trade facilitation, specifically the improvement in border and transport efficiency, namely, time to export, cost to export, 
the number of documents required to export, time to import, cost to import and the number of documents required to import, as well as 
the distance to frontier.3 The focus on these trade facilitation variables is particularly important as the region is noted for having one of the 
highest bureaucracies and custom procedures according to the World Bank Doing Business reports.
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A B S T R AC T
Institutional trade barriers constitute substantial constraints for a number of exporters and importers. These barriers are 
multidimensional and they impede trade flows and trade performance of many developing countries, including African 
countries. In particular, the International Trade Centre through its series of business surveys has identified that a myriad number 
of businesses within Africa are affected by these barriers. Notwithstanding, there is little empirical knowledge on how they 
interact and affect trade flows within Africa. In this paper, we assess the effects of trade facilitation measures and their combined 
effect (using principal component analysis) on trade performance in a sample of 52 African countries within a structural gravity 
model framework for the period 2006–2015. The results suggest that trade facilitation improves trade performance in Africa; the 
better the level of trade facilitation, the larger the extent of trade flows. From a policy perspective, reducing trade costs across 
borders remains key to improve trade performance in Africa.
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1Afesorgbor (2018) argued that intraregional trade is still low among African countries even in the face of increased number of Regional Trade Agreements (RTAs) mainly because of the 
lack of effective trade facilitation.
2The agreement was adopted by WTO members at the 9th Ministerial Conference in Bali, 3–6 December 2013, and entered into force on 22 February 2017.
3The distance to frontier measure is also an important one to identify the gap between Africa and best regulatory practices globally.
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Focusing our attention on the impact of trade facilitation on African trade flows is important for many reasons. First, African countries have 
in recent decades embarked on a number of market reforms so as to attract more financial capital to ensure sustained growth and devel-
opment. Factors that ensure effective trade facilitation, such as cheaper transport and energy, efficient telecommunication, good customs 
administration and efficient judicial system to mention a few, are part of the necessary conditions required to attract more financial capital. 
This implies that the more trade is facilitated, the more financial capital the region will attract. This is the key point in Africa as financial 
capital inflows are much needed to augment the inadequate domestic financial resources. In essence, trade facilitation would enable Africa 
to obtain access to more financial resources to increase its pace of growth and development.

Second, trade revenue forms a substantial component of total revenue of most governments in the developing world. Engman (2005), for 
example, has shown how a large number of developing countries have been able to increase government revenue through the modernization 
of their customs. This according to him has resulted in better and efficient ways of collecting international trade taxes. It is important to 
note that Africa is not an exception to these group of developing countries when it comes to international trade taxes. For instance, between 
2000 and 2014, taxes on international trade averaged between 5% and 40% of total revenue in most African countries (World Bank, 2016).4 
Given this, policies aimed at increasing international trade (through trade facilitation) will generate more revenue to fund the growth and 
developmental needs of the continent.

Third, African countries have for years been characterized by poverty, inequality and poor performance in terms of school enrollment, 
child health, life expectancy and human development among several other social welfare challenges (Sakyi et al., 2018). According to 
Sakyi et al. (2018), improving trade facilitation in Africa is associated with better social welfare outcomes. This is the case because high 
trade costs associated with poor trade facilitation can have adverse effect on the well-being of individuals in Africa. This outcome is 
confirmed by the World Bank (2011), which emphasizes that trade facilitation is crucial for improving social welfare of individuals in 
African countries, especially the poor, as it lowers trade costs by reducing the prices people pay for consumption goods. In addition, trade 
facilitation can reduce the costs of intermediate and capital-intensive goods that drive the continent’s industrialization process, as well 
as the acquisition of foreign technology. This is important because efficient borders are usually associated with the transfer of efficient 
technologies and greater firm-level technology absorption which has the potential of creating jobs, with associated positive social welfare 
improvement outcomes.

Fourth, increased trade flows especially among African countries would result in greater gains for most African countries by spurring sig-
nificant economic expansion. According to Seck (2017), trade facilitation would spur economic gain through the reduction in trade costs, 
thereby increasing firms’ efficiency and performance. The reduced trade costs would spur productivity growth of domestic firms more 
likely to export while existing ones would increase their trade volume. Indeed, Seck (2016) confirmed that trade facilitation increases the 
chances of firms’ participation in international trade. This outcome is crucial for Africa as improving trade facilitation within the continent 
can foster economic integration among African countries and give more impetus to the proposed African Continental Free Trade Area 
agreement.

A number of studies have looked at the effect of trade facilitation on trade flows in Africa; however, only a limited number of them 
use an econometric approach in studying the beneficial impact of trade facilitation on trade flows within the region. Studies on Africa 
devoted to trade facilitation and trade flows, but only use qualitative approach include UNECA (2004a, 2004b and 2013), The U.S. 
International Trade Commission (2012) and Buyonge and Kireeva (2008). These studies focused only on the potential benefits, chal-
lenges and ways of improving trade facilitation in Africa. However, studies such as Njinkeu et al. (2008), Portugal-Perez and Wilson 
(2009) and Seck (2017) used econometric methods to quantify the effect of trade facilitation on trade flows in Africa. Specifically, 
Njinkeu et al. (2008) considered only 25 African countries in their sample for the years 2003–2004 and concluded that improvements 
in port efficiency, service infrastructure and regional trade agreements have positive effects on trade flows. Similarly, Portugal-Perez 
and Wilson (2009) used a data set covering 104 importers and 115 exporters (including samples from 22 African countries) for the 
year 2006 and concluded that reduction in trade costs has a greater effect on trade flows than reduction in tariff barriers. In addition, 
Seck (2017) used data for 2 years: 2007 and 2012 for 41 sub-Saharan African countries and concluded that improvements in road 
infrastructure and international shipment and logistic competence are important trade facilitation measures that can generate export 
gains for the region.5

Considering the aforementioned empirical gap, this paper attempts to investigate the effect of trade facilitation on trade flows in 52 African 
countries for the period 2006–2015. Methodologically, the paper uses Principal Component Analysis (PCA) to create composite indices of 
variant trade facilitation variables and employs the gravity model to analyze intra-African trade. Using PCA is relevant to solving the mul-
tidimensionality problem, because these trade facilitation variables are strongly correlated. Quantitatively, this is the only paper, to the best 
of our knowledge, that focuses extensively on Africa and uses the PCA in studying trade facilitation and intra-Africa trade.

The rest of the paper is organized as follows. The next section provides an overview of the performance of trade facilitation in Africa and 
why trade facilitation is relevant for the region. The empirical strategy used in the paper is discussed in Section 3. Section 4 presents and  
discusses the empirical results. Section 5 concludes the paper with the policy implications of the key findings arising from the study.

4Taxes on international trade include import duties, export duties, profits of export or import monopolies, exchange profits and exchange taxes.
5Seck (2017) acknowledged the limitation of not capturing the heterogeneity associated with trade flows and trade facilitation measures by the use of only two sample years.
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2. RELATED LITERATURE

This section of the paper is divided into two parts. The first one provides a brief overview of the evolution and performance of trade facili-
tation in Africa, while the second part is devoted to why trade facilitation is relevant for Africa.

2.1. Evolution and Performance of Trade Facilitation in Africa: A Brief Overview

Here we provide stylized facts about the evolution and performance of selected trade facilitation indicators in Africa. Specifically, we con-
sider border and transport efficiency indicators (documents to export, time to export, costs to export, documents to import, time to import 
and costs to import), which are available for almost all African countries. First, we do this analysis for a sample of 52 African countries and 
compare this with performance in other parts of the world, that is, 35 from the Americas, 26 from Asia and 25 from Europe, for the years 
2006–2015.6 Second, we provide a brief discussion on best and worst performing African countries based on average values of the afore-
mentioned indicators.

The evolution, over the period 2006–2015, of the aforementioned indicators is presented in Figures 1–6, respectively. With regard to the 
number of documents, Figure 1 (exports) and Figure 2 (imports) show that, although there is steady decline over the years, it is much higher 

6We could only select these groups of countries for this part of the analysis due to data availability.

Figure 1 | Average documents to export (number). Source: Authors’, based on data from the World Bank Doing Business Database.

Figure 2 | Average documents to import (number). Source: Authors’, based on data from the World Bank Doing Business Database.

Figure 3 | Average time to export (days). Source: Authors’, based on data from the World Bank Doing Business Database.
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Figure 4 | Average time to import (days). Source: Authors’, based on data from the World Bank Doing Business Database.

Figure 5 | Average cost to export (US$ per container) deflated. Source: Authors’, based on data from the World Bank Doing Business Database.

Figure 6 | Average cost to import (US$ per container) deflated. Source: Authors’, based on data from the World Bank Doing Business Database.

in Africa compared with other regions. Thus, it can be stated that the average number of documents required for both exports and imports 
are higher for Africa relative to other regions and this could possibly be hampering intra-African trade flow.

Figures 3 and 4 show the number of days required to export and import, respectively. Similarly, there has also been some improvement 
over time; however, Africa has the highest number of days spent in order to export and import. In addition, the real costs involved in 
exporting and importing are displayed in Figures 5 and 6, respectively. It is observed that, on the one hand, the real cost to export/import 
has increased since 2006 and, on the other, that these costs are significantly higher in Africa than in other regions. In sum, there has been 
some improvement in the majority of these indicators over the past decade. However, the performance of these indicators clearly shows that 
African countries lag far behind the other regions of the world. This phenomenon requires urgent attention and policy formulation aimed 
at improving efficiency of transport and border procedures by policy makers in Africa.

To show the performance of specific African countries with regard to these trade facilitation indicators, the average values for border 
and transport efficiency indicators and distance to frontier, as well as percentage changes of these indicators are reported in Table A1 of 
Appendix. As evident, the two best (worst) performers are Mauritius and Morocco (Central African Republic and Chad) for distance to 
frontier, Mauritius and Tunisia (Malawi and Burkina Faso) for number of documents to export, Mauritius and Tunisia (Chad and Niger) for 
number of days required to export, Morocco and Sao Tome and Principe (Central African Republic and Chad) for costs to export, Seychelles 
and Mauritius (Central African Republic and Nigeria) for number of documents to import, Seychelles and Senegal (Chad and Zimbabwe) 
for number of days required to import and Sao Tome and Principe and Gambia (Chad and Central African Republic) for costs to import.
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It is evident that while Mauritius, Morocco, Tunisia, Sao Tome and Principe and Seychelles are among the best performers, Central African 
Republic and Chad remain the worst performers. These outcomes are not surprising given that the worst performing countries are mainly 
landlocked countries which according to UNECA (2013) are characterized by high trade cost and poor trade facilitation performance while 
the best performers are not.7 Further, it is worth noting that (see the percentage change) although there has been a significant reduction in 
the number of days required to export (import) for the majority of African countries, it is generally more difficult to get involved in inter-
national trade in the majority of these countries. This calls for urgent attention if African countries are to benefit fully from international 
and regional trade.

2.2. Why is Trade Facilitation Relevant for Africa?

It is important to note that trade if effectively facilitated has several benefits: it improves trade performance (see, e.g., Santos-Paulino, 2002; 
Wilson et al., 2003; Portugal-Perez and Wilson, 2009; Freund and Rocha, 2011; Portugal-Perez and Wilson, 2012; Seck, 2017);8 leads to 
increased income/growth (see Frankel and Romer, 1999; Dollar and Kraay, 2004; Kim and Lin, 2009; Heshmati and Peng, 2012; Herzer, 
2013; Sakyi et al., 2015; Sakyi et al., 2017; Santos-Paulino, 2017; Zhou, 2018); reduces unemployment, poverty and inequality (Dollar and 
Kraay, 2003; Viet, 2015; Zhou, 2018) and improves social welfare (Sakyi et al., 2018). Moreover, increased trade flows resulting from effective 
trade facilitation, for instance, could lead to a reduction in poverty and inequality directly. This might be due to the fact that increased trade 
leads to increased economic activity, employment opportunities, competition, education, improved health status and technical know-how 
(Ravallion, 2001; Dollar and Kraay, 2002; Winters et al., 2004; Goldin and Reinert, 2007; Uprety, 2017).

Theoretically, trade facilitation is not expected to increase trade flow among African countries because of similar comparative advantage or 
supply structure. However, Afesorgbor (2017) argued that on the basis of new trade theory as pioneered by Krugman (1979), African coun-
tries can trade among themselves taking the form of intra-industry trade including simple manufactures or varieties of agricultural goods. 
Looking at trade facilitation from the perspective of firms, reducing trade costs for firms through trade facilitation can significantly improve 
the chance of domestic firms to enter foreign markets. Even non-exporters within the domestic economy can improve their chances of 
entering new markets if trade costs can be reduced significantly. For instance, Spence and Karingi (2011) confirmed the positive association 
between trade facilitation, firm productivity and export competitiveness. Largely, a higher trade cost in serving a foreign market as within 
the framework of firm heterogeneity constitutes a major hinderance for domestic firms in entering export markets (Melitz, 2003). Trade if 
effectively facilitated can reduce the transaction costs of domestic firms in export markets and this could constitute a substantial boost to 
the productivity of these firms. In addition, Seck (2017) stressed that trade facilitation would spur firms in sub-Saharan African countries 
to reap greater benefits from global trade systems.

Therefore, considering the gains trade could bring, the United Nations Economic Commission for Africa (UNECA, 2004b) asserted that 
developing countries (and African countries in particular) have not yet fully benefited from the potential increase in international trade. In 
short, this makes trade facilitation essential (Iwanow and Kirkpatrick, 2007; Dennis and Shepherd, 2011; Portugal-Perez and Wilson, 2012). 
This is the case because according to the WTO (2013), trade if effectively facilitated could reduce trade costs by between US$350 billion and 
US$1 trillion globally. Hufbauer and Schott (2013) further noted that possible growth in trade emanating from extensive trade facilitation 
arrangements could cause an annual surge in world Gross Domestic Product (GDP) by US$960 billion. Moreover, these amounts could be 
reinvested to further increase global production and trade.

Despite these potential benefits, trade facilitation in Africa has been inadequate to ensure a smooth running of trade within Africa and 
with other non-African countries. According to Sakyi et al. (2017), ‘while on average, approximately eight (nine) documents, 31 (38) days 
and US$1780.27 (US$2243.14) are required for exports (imports) in Africa, only four (five) documents, 12 (11) days and US$1028.04 
(US$1069.07) are required for exports (imports) in Europe’. These outcomes support the conclusions drawn from Section 2.1. It is therefore 
not surprising that in Africa, ineffective facilitation of trade hampers the free flow of trade more than what tariffs and other trade-preventive 
mechanisms do.

Over the years, most African countries have made significant trade reforms through the structural adjustment programs (Tarp and Aryeetey, 
2000).9 The rationale for these reform policies is the quest to increase international trade and to take advantage of the benefits of trade. 
Despite the fact that major trade liberalization and other reform policies have been adopted by a number of African countries, there has 
not been a corresponding improvement in African trade performance. For instance, Freund and Rocha (2011) highlighted the abysmal 
performance of Africa in terms of the falling share of world merchandize exports. Moreover, the numerous regionalism and regional inte-
gration activities, and bilateral and multilateral trade negotiations of African countries are expected to provide fertile grounds for trade to 
abound both within and outside the continent (Sakyi and Osei Opoku, 2014). Notwithstanding, the unimpressive trade performance has 
remained despite Africa’s enormous natural resources and trade potential. Obviously, these are the consequence of ineffective trade facili-
tation (Afesorgbor, 2018).

7UNECA (2013) provided a comprehensive analysis of the performance of African countries for these indicators (https://www.uneca.org/sites/default/files/PublicationFiles/trade_
facilitation_eng.pdf).
8Freund and Rocha (2011), for example, noted that trade facilitation which helps in reducing the long delays in transporting export goods from the factory gate to harbours for shipping 
would boost Africa export performance significantly. 
9The liberalization process, which began in the mid-1980s to late 1980s through the 1990s, was characterized by massive dismantling of tariff and nontariff barriers, devaluation of 
overvalued African currencies, and removal of controls on exchange rates.
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While the volumes of trade flows from and to African countries have generally increased and remain somewhat impressive, in reflection of 
the continent’s increasing integration into the world economy (see UNECA, 2015), this outcome, according to Traoré and Sakyi (2017), ‘is 
still below expectations when compared with other regions of the world’. In 1950, Africa’s share of world export was 10% but it dropped to 
as low as 2.7% in 2000 (UNECA, 2004a). Moreover, Africa’s share of world exports (imports) stood at an average of 4.9% (4.3%) in the 1970s 
and 2.8% (2.5%) in the 2000s (UNCTAD, 2013). The situation is even worse when we consider only the case of sub-Saharan Africa. On 
the basis on this outcome, Freund and Rocha (2011), for instance, asserted that controlling for the standard determinants of trade, export 
volumes are about 16% less than what is expected of Africa.

Ineffective trade facilitation factors, such as undue customs delays and poor administration, insufficient/inefficient transport and tele-
communication system, too many documentations and bureaucratic procedural activities, inadequate coordination between government 
agencies and corruption (see, e.g., Djankov et al., 2006; Buyonge and Kireeva, 2008; UNCTAD, 2008; Teravaninthorn and Raballand, 2009; 
Portugal-Perez and Wilson, 2012; UNECA, 2013; Shepherd, 2016; Sakyi et al., 2018), are major possible causes of Africa’s inability to fully 
reap the trade opportunities that globalization presents, making Africa notably a very high cost trading zone. Despite these factors contrib-
uting to the region’s poor trade performance, the World Bank (2006) had also blamed this outcome on poor design and execution of trade 
policies. Therefore, considering the high cost and trade disincentives in the region, issues of trade facilitation cannot be underestimated. The 
surest way of taking advantage of these opportunities is through effective trade facilitation. This is crucial because, as noted by Hartzenberg 
(2011) and Shepherd (2016), trade facilitation enhances network connectivity and remains central to boost Africa’s trade both inter-regionally  
and globally.

3. EMPIRICAL STRATEGY

3.1. Data

To achieve the objectives of our paper, we employ current data set on trade facilitation variables sourced from the World Bank Doing 
Business Database (DBD) for a sample of 52 African countries.10 The DBD provides comprehensive cross-country data on relevant infor-
mation related to trade facilitation.

Several trade facilitation indicators which are directly related to border and transport efficiency, namely, time to export, cost to export, the 
number of documents required to export, time to import, cost to import and the number of documents required to import are used. As 
several authors have shown (see, e.g., Freund and Rocha, 2011; Portugal-Perez and Wilson, 2012; Sakyi et al., 2017), these indicators play  
a pivotal role in international trade and economic performance of countries.

To ensure that the results of this paper are robust, we consider in addition to these border and transport efficiency indicators, the World 
Bank Doing Business’s distance to frontier score which is related to the aforementioned trade facilitation variables. Distance to frontier score 
ranges from 0 (the least performer) to 100 (the best performer).11 It measures the gap between a particular economy’s performance and 
the best performer, and serves as a basis for the ease of doing business rankings. Considering that the trade facilitation data are a recently 
constructed data set, we limit our analysis of their impact to the period 2006–2015.

To determine the impact of trade facilitation on trade flow within Africa, we combine these border and transport efficiency indicators with 
bilateral trade flows from the International Monetary Fund Direction of Trade Statistics. We measure trade flow using bilateral exports at 
aggregated level. Exports are measured at free-on-board prices. In addition, we merge the trade flow variables with standard gravity equa-
tion variables sourced from the Centre d’Etudes Prospectives et d’Informations Internationales. A short definition of all variables, their sources 
and summary statistics are included in Tables 1 and 2.

3.2. Methodology

As indicated previously, we rely on the standard gravity model as used by Anderson and van Wincoop (2003) as our main empirical tool to 
analyze the impact of trade facilitation on trade flows in Africa. As often argued, the gravity model is used as a workhorse to explain trade 
flows between countries. It indicates that trade flow between two countries is explained by the supply potential (proxied by the GDP) of the 
exporting country, the market demand potential (proxied by GDP) of the importing country and the trade cost (proxied by the distance) 
between the exporting and importing countries.

Traditionally, the gravity model is specified in a naive form where the GDP and distance variables are augmented with observable trade cost 
variables such as trade agreements, common currency, contiguity and common language (see Sandberg et al., 2006). However, following the 
works of Anderson and van Wincoop (2003), the emphasis has been placed on the Multilateral Resistance Term (MRT). The MRT empha-
sizes that bilateral trade between two countries is not determined solely by the bilateral variables between the two countries but rather by 
the relative position of the two countries to the rest of the world. Considering that MRTs are unobserved and difficult to compute, we rely on 

10The list of countries included in our empirical analysis is reported in Table A2 of Appendix.
11A distance to frontier score of 60 for a country, for instance, implies this country is 40% away from the best performer.
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Table 1 | Definition of variables and data source

Variables Definitions Sources

GDPit Exporting country’s GDP measured in million US$ at time t CEPII
GDPjt Importing country’s GDP measured in million US$ at time t CEPII
Popit Exporting country’s population measured in million at time t CEPII
Popjt Importing country’s population measured in million at time t CEPII
Conflictit Number of attempted and successful coups in country i at time t Coup d’Etat Events (Marshall and Marshall, 2017)
Conflictjt Number of attempted and successful coups in country j at time t Coup d’Etat Events (Marshall and Marshall, 2017)
Polity2it Polity2 score in country i at time t Polity IV project (Marshall et al., 2017)
Polity2jt Polity2 score in country j at time t Polity IV project (Marshall et al., 2017)
Doc_exportit Number of document required to export from country i at time t WBDBD
Time_exportit Number of days required to export from country i at time t WBDBD
Cost to exportit Cost to export from country i at time t WBDBD
Doc_importit Number of document required to import from country i at time t WBDBD
Time_importit Number of days required to import from country i at time t WBDBD
Cost to importit Cost to import from country i at time t WBDBD
RTAijt Dummy variable with value 1 if i and j belong to the same RTA at time t, 0 otherwise CEPII
WTOijt Dummy variable with value 1 if i and j belong to the WTO at time t, 0 otherwise CEPII
Contiguityij Dummy variable with value 1 if i and j share a land border, 0 otherwise CEPII
Common currencyijt Dummy variable with value 1 if i and j use the same currency, 0 otherwise CEPII
Distanceij Geographical distance between country i and j in km CEPII

Note: CEPII, Centre d’Etudes Prospectives et d’Informations Internationales; GDP, gross domestic product; RTA, Regional Trade Agreement; WBDBD, World Bank Doing Business 
Database; WTO, World Trade Organization. Higher values of the trade facilitation indicators imply better outcomes or improved levels.

Table 2 | Summary statistics

Variables Observed Mean Standard deviation Min Max

Economic and political variables
 Exports (million) 15,521 42.270 222.616 0.061 5268.292
 Imports (million) 16,523 39.700 235.547 3.000 5431.641
 GDP_o (million) 23,255 38,837.090 80,727.560 135.182 568,498.900
 GDP_d 23,245 38,980.070 81,109.920 135.182 568,498.900
 pop_o 23,650 19.810 28.262 0.085 182.202
 pop_d 23,644 20.020 28.477 0.085 182.202
 polity2_o 21,527 1.891 5.128 –9 10
 polity2_d 21,526 1.861 5.159 –9 10
 coups_o 21,560 0.050 0.241 0 2
 coups_d 21,560 0.051 0.243 0 2
Trade facilitation variables
 docexp_o 23,360 7.517 1.804 4.000 14.000
 timexp_o 23,360 30.830 14.358 10.000 78.000
 costexp_o 23,360 1755.187 1089.500 463.000 6615.000
 docimp_d 23,350 8.979 2.736 5.000 21.000
 timeimp_d 23,350 37.253 18.123 9.000 102.000
 costimp_d 23,350 2192.378 1527.325 577.000 9025.000
Other trade cost variables
 Distance 23,720 3635.242 1923.225 162.182 9772.055
 Contiguity 23,720 0.074 0.262 0.000 1.000
 Common language 23,720 0.448 0.497 0.000 1.000
 Common currency 23,720 0.078 0.269 0.000 1.000
 RTA 23,720 0.188 0.391 0 1

Note: RTA, Regional Trade Agreement. Source: Authors’ computations. Higher values of the trade facilitation variables imply better facilitation outcomes.

the use of dyadic fixed effects to control for the MRT (Feenstra, 2004). These fixed effects would also control for unobserved time-invariant 
heterogeneity that is likely to correlate with trade flows as well as trade cost variables. To cater for this econometric concern, we specify our 
main empirical model as Equation (1).

        ln( ) ln ln ( )Xijt ij t it jt ij t ijt ijt= + + + + + +` ` a f q c dM M D TF  (1)

where Xijt measures trade flow between countries i and j at time t; αij is the dyadic country fixed effects; αt are the time dummies; εijt is the 
error term and M[i(j)t] is the vector of monadic variables of the exporter (importer) in the gravity equation, and they consist of GDP, MRT 
and population. Included in the set of monadic variables are also political and conflict indicators that can affect trade flows in line 
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with Aidt and Gassebner (2010). To adequately capture these political and conflict variables, we use continuous variables that can show the 
intensity of these variables rather than the use of dummy variables that show less variation. These include combined political institution 
(democracy and autocracy) indicators from Polity IV project (Marshall et al., 2017), as well as a conflict indicator, the number of attempted 
and successful coup d’états, sourced from Marshall and Marshall (2017). D[ij(t)] is the vector of dyadic time-invariant (variant) variables, 
consisting of distance between i and j, indicator variables that equal one if i and j share a contiguous border, have a common language, have 
a common currency and are both members of Regional Trade Agreements, WTO/General Agreement on Tariffs and Trade. For the dyadic 
variables, the use of dyadic fixed effects (αij) in Equation (1) controls for them, hence they differenced away in the gravity model estimation. 
TFijt is a vector of the different measures of trade facilitation indicators.

Apart from the MRT issue, the second major econometric concern relates to issues of zero flows in trade measurement data. High percent-
age of zero flows arises because of statistical rounding-up especially when trade volumes or values between countries are small. This issue 
if not adequately addressed introduces selection bias. Many studies that focus on trade flow among African countries report that the issue 
of zero flows are endemic. For example, in Afesorgbor (2017), the study reported zero flows in trade data of about 55%. However, these 
outcomes are mainly attributed to looking at trade flow in the distant past. Our study uses trade flows that spanned a more current period 
(2006–2015) and as a result of this, zero flows are not a significant problem in our data set.12

Our third econometric concern revolves around the problem of multidimensionality of the border and transport efficiency indicators 
(time to export, cost to export, the number of documents required to export, time to import, cost to import and the number of documents 
required to import) and their related distance to frontier (dtf) variables [time to export (dtf), cost to export (dtf), the number of documents 
required to export (dtf), time to import (dtf), cost to import (dtf) and the number of documents required to import (dtf)] in which these 
variables are also strongly correlated with one another. To minimize this econometric concern, we do not only consider these variables in 
each equation separately, but we also adopt the empirical strategy of PCA.13 Using the PCA approach, four composite indicators of trade 
facilitation are created. First, is the principal component derived from time to export, cost to export and the number of documents required 
to export (borderx_pca_o). Second, is the principal component derived from time to export (dtf), cost to export (dtf) and the number of 
documents required to import (dtf) (borderx_pca_dtf_o). Third, is the principal component derived from time to import, cost to import 
and the number of documents required to import (borderm_pca_d). Fourth, is the principal component derived from time to import (dtf), 
cost to import (dtf) and the number of documents required to import (dtf) (borderm_dtf_pca_d). Table 3 summarizes the results of the 
PCA for the additional trade facilitation indicators used in the paper.

4. RESULTS AND DISCUSSION

Here we report and provide an economic interpretation of the coefficients of the estimated gravity model. These results are summarized in 
Tables 4–6. Table 4 reports the case when we include only the border and transport efficiency indicators [time to export, cost to export, the 
number of documents required to export and time to import, cost to import, the number of documents required to import] and the PCA 
indices of these indicators (borderx_pca_o and borderm_pca_d) for the exporting and importing countries.

In Table 5, we report the case when we include only the distance to frontier versions of the border and transport efficiency indicators [time 
to export (dtf), cost to export (dtf), the number of documents required to export (dtf), time to import (dtf), cost to import (dtf), the number 

Table 3 | Principal component analysis of trade facilitation indicators

Eigen 
value

Proportion 
explained Primary variables Eigen vectors Correlation 

coefficients
Bartlett  

(p-value)

Export costs  
(borderx_pca_o)

1.946 0.649 Time to export 0.662 0.923
Cost to export 0.612 0.853 0
Number of documents to export 0.434 0.605

Export costs (dtf)  
(borderx_dtf_pca_o)

2.061 0.687 Time to export (dtf) 0.647 0.928
Cost to export (dtf) 0.609 0.875 0
Number of documents required to import (dtf) 0.459 0.659

Import costs 2.082 0.694 Time to import 0.623 0.898
(borderm_pca_d) Cost to import 0.594 0.857 0

Number of documents required to import 0.510 0.735
Import costs (dtf) 2.204 0.735 Time to export (dtf) 0.619 0.918
(borderm_dtf_pca_d) Cost to export (dtf) 0.603 0.895 0

Number of documents required to import (dtf) 0.504 0.749

Note: The principal component scores are normalized to a scale of 0–10 using min–max transformation with higher values corresponding to better trade facilitation outcomes. The 
correlation coefficients show the degree of correlation between the constructed composite index and the corresponding trade facilitation variables. The number of principal components 
is selected by the Kaiser criterion of eigenvalue greater than one. Source: Authors’ computations.

12Our data set has no zero flows. We rather have missing values which we chose to treat as missing observations rather than zero flows. For this reason, there was no need to use the Poisson 
pseudo maximum likelihood estimator.
13The PCA is a straightforward approach for creating new indexes which are linear composites of the original ones. To ensure that higher values of trade facilitation indicators represent 
better outcomes, we rescaled all the six trade facilitation indicators to range from 0 to 10 by the use of the min–max transformation. This transformation is not only important for the PCA, 
but it also facilitates comparison of the trade facilitation indicators with the other variables used in the paper.
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of documents required to import (dtf)] and the PCA indices of these indicators (borderx_dtf_pca_o and borderm_dtf_pca_d) while we 
include only exports-related trade facilitation indicators (time to export, cost to export, the number of documents required to export), 
exports-related distance to frontier indicators [time to export (dtf), cost to export (dtf), the number of documents required to export (dtf)] 
and the PCA indices of these indicators (borderx_dtf_pca_o and borderx_dtf_pca_o) in Table 6.

With regard to coefficients of variables of interest and their economic interpretation, the results clearly suggest that trade facilitation at the country 
of origin of export in Africa has economically and statistically significant positive effect on exports within the region. This outcome is clearly evi-
dent when we consider the results related to the PCA indices in all tables. In terms of magnitude for these PCA indices, the coefficient of the border 
and transport efficiency (distance to frontier) indicator indicates that a one-point scale improvement in border and transport efficiency (distance 
to frontier) by an African exporting country leads to a 13.3% (10.4%) increase in export flows with an African importing country.

It is important to note that among the trade facilitation and the distance to frontier indicators, the reduction in export costs has the most 
pronounced positive effect on exports. In terms of magnitude, the coefficient of the border and transport efficiency (distance to frontier) 
indicator indicates that a one-point scale reduction in export costs by an African exporting country leads to a 16.7% (6.4%) increase in 
export flows with an African importing country. This positive effect of export flows also extends similarly to the other border and transport 
efficiency (distance to frontier) indicators: in that, a reduction in the time and the number of documents required to export also positively 
influence trade flows between the exporting and importing countries though this outcome is not statistically significant in some cases.

In contrast to the positive effect of border and transport efficiency (distance to frontier) at the border of the exporting country, our results 
(see columns 5–8 of Tables 4 and 5) show that improving border and transport efficiency (distance to frontier) at the border of the importing 
countries does not necessarily increase export from the country of origin to the destination country. This result may be justified as most 
African countries are more focused on trade facilitation that promote exports rather than imports as evidenced by the several exports pro-
motion and regional integration strategies aimed at increasing exports of these countries.

Our results therefore show that promoting trade facilitation at the border of the exporting country in Africa will be beneficial for countries 
to gain the full benefits of trade reforms aimed at facilitating intra-African trade. There is therefore the urgent call for African countries 
to intensify their trade facilitation strategies in exports promotion policies in export-oriented countries rather than in import-dependent 
ones to reap the potential benefits of trade facilitation. Obviously, and as the outcome of this study suggests, African countries in their quest 
to facilitate trade should focus more on reducing export costs at country of origin rather than destination ones. All in all, the conclusion 
obtained on the effect of trade facilitation on trade flows in Africa is that improvement in trade facilitation is crucial for trade flows in Africa.

Turning to the control variables in the gravity model, the coefficients are within plausible range of standard gravity model estimates. The trade 
elasticity of GDP indicates a positive and significant GDP effect on trade for a both exporting and importing countries comparable to those 
reported by Sandberg et al. (2006). Similarly, the population variables are positive, though not significant at conventional levels of statistical sig-
nificance. The political and conflict variables show significant effects. For democratization, Yu (2010) argues that highly democratic countries 
would have better developed institutions, stronger protection of intellectual property and higher consumer protection rights that would trans-
late into high-quality and competitive products which are favorable for exports. By contrast, our results from the Polity IV index indicate that 
democratization in the exporting country may increase trade costs, thereby reducing bilateral export. One plausible reason could be that the 
cost of democratization is expensive for countries in the continent, and as earlier argued, because international trade taxes are a major source of 
revenue for most governments in Africa, as these countries become more democratic, they charge higher export tariffs that discourage exports. 
Finally, we find that conflict in an exporting country has an adverse effect on its export supply potentials, as to be expected.

5. CONCLUSION

This paper has examined the effect of trade facilitation on trade performance in Africa within the framework of the gravity model. Annual 
data covering the period 2006–2015 for a sample of 52 African countries was used. Several trade facilitation indicators, namely, time to 
export, cost to export, number of documents to export, time to import, cost to import, number of documents required to import, their 
corresponding distance to frontier indicators and other composite indices created from these indicators using PCA are used. The results 
suggest that improvements in trade facilitation boost trade performance in Africa, and the better the extent of trade facilitation, the larger 
the impact of trade flow from an origin country to a destination. With reference to the three trade facilitation variables used and their associ-
ated distance to frontier indicators, it is observed that reductions in the real cost to export and import across borders remain the key drivers 
of the performance of intra-African trade. With regard to the control variables considered in the gravity model, we find that GDP, political 
democracy and conflicts have significant effects on trade performance in Africa, whereas population does not.

Based on the findings, it would be prudent for policy makers to aim at policies that would substantially improve trade facilitation in Africa. 
This is important because of the low levels of trade facilitation indicators in the region when compared with other regions of the world. 
Policies should focus more on reducing the real costs of trading across borders in Africa.

We note certain limitations of the study, especially the fact that we did not use disaggregated trade data and also our trade data cover only 
recent bilateral trade flows. Thus, we recommend that further research could focus on using a long time span to examine how trade facili-
tation can affect intra-African trade at a more disaggregated level as well as how trade facilitation affects extensive and intensive margins of 
intra-African trade. In doing so, tariff data could be used to put the results of the relationship between trade facilitation and trade perfor-
mance into perspective by computing the tariff equivalence (or distance equivalence) of trade facilitation initiatives.
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