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ABSTRACT 

In the Malabo Declaration of June 2014, African countries committed to tripling the level of intra-African 
agricultural trade and services by 2025, fast-tracking the establishment of a Continental Free Trade Area, 
and adopting a continentwide common external tariff. To accomplish these goals, African countries will 
need to consistently and accurately measure their participation in international trade. This paper reviews 
the literature on the measurement and qualification of trade integration in Africa. Starting with a complete 
review of available indicators and methodologies, it develops a methodological toolbox for better 
evaluation of the actual level of trade integration on the continent and formulates recommendations for 
policy assessment. It recommends use of a diverse range of indicators and methodologies, reviewing 
indicators that have recently emerged from network analysis and indicators of trade in value added. The 
study concludes that Africa is characterized by weak trade integration, particularly with the rest of the 
world. The region’s small number of trading partners and low product diversification are also striking. 

Contrary to what can be concluded from some simple trade share indicators, the use of more 
refined indicators shows that intra-African trade is relatively high compared with trade with other 
continents.  

JEL Codes:  F14, F15 
Keywords:  trade integration, trade indicators, Africa 
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1.  INTRODUCTION 

At the African Union Summit in Malabo, Equatorial Guinea, in June 2014, African governments adopted 

the Malabo Declaration on Accelerated Agricultural Growth and Transformation for Shared Prosperity and 

Improved Livelihoods, a set of concrete agricultural goals to be reached by 2025. Among these goals is the 

resolution “to triple, by the year 2025, intra-African trade in agricultural commodities and services” (AUC 

2014, 4). 

There appears to be consensus in the literature regarding Africa’s low participation in world trade. 

Sachs and Warner (1997) concluded that Africa has missed out on globalization. The World Bank (2000) 

has estimated Africa’s loss in world trade at almost US$70 billion a year, reflecting a failure to diversify 

into new products and a falling market share in terms of traditional goods. Subramanian and Tamirisa 

(2001) also found support for undertrading by African countries. Bouët, Mishra, and Roy  (2008) concluded 

that insufficient trade infrastructure plays a role in explaining Africa’s low trading status. In 2012, the 

African Development Bank underlined Africa’s low participation in world trade, stating that “in 2009, 

Africa’s contribution to global trade stood at just under 3 percent of global trade, compared to close to 6 

percent for Latin America and a significant 28 percent for Asia” (Barka 2012, 3). Obviously, however, these 

last percentages do not reveal anything because there is no benchmark to support a comparison: according 

to the International Monetary Fund (IMF 2017), the share of Africa in world gross domestic product (GDP) 

was 3.5 percent in 2013 (IMF 2017), so “just under 3 percent” cannot be considered abnormally low. 

According to the same source, the share of Latin America in world GDP was 5.7 percent, whereas Asia’s 

share was 25 percent (IMF 2017). This lack of a benchmark is an important concern in relation to many 

official publications. 

Concerning regional trade (that is, trade within Africa, which is the stated objective of the Malabo 

Declaration), however, points of view differ. On one side, many international institutions agree on Africa’s 

relatively low level of regional trade. The United Nations Economic Commission for Africa, the African 

Union Commission, and the African Development Bank concluded that “more than 80 percent of African 

countries’ exports are still destined for markets outside the continent, with the EU [European Union] and the 
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United States accounting for more than 50 percent of this total. On average, over the past decades, only 

about 10 to 12 percent of African trade takes place among other African nations.… About 40 percent of 

North American trade occurs with other North American countries. Similarly, about 63 percent of western 

European trade takes place with other western European nations” (UNECA, AUC, and AfDB 2010, 3). In 

2012, the World Bank (Brenton and Isik 2012) cited Africa’s low level of intraregional trade as well as the 

continent’s fragmentation. The African Development Bank underlined that in 2009 “intra-African trade 

(that is, trade among African countries) accounted for about 10 percent of the continent’s total trade.... This 

is far below the levels of intraregional trade achieved in Latin America and Asia (22 percent and 50 percent, 

respectively)” (Barka 2012, 2). 

However, the academic literature comes to a different conclusion. Foroutan and Pritchett (1993) 

found no evidence that trade flows within Africa south of the Sahara (SSA) are relatively low because of 

policy or a lack of infrastructure. Rather, they observed that actual trade in the region corresponds with the 

flows predicted by gravity equations: the low degree of trade among SSA countries can be explained by 

those countries’ low levels of GDP. Yang and Gupta (2007) concluded that even if intraregional trade in 

Africa is lower than that in other regions, trade intensity is substantially higher among African countries 

than between African countries and the rest of the world. Along the same lines, Iapadre and Luchetti (2009) 

supported the conclusion that Africa’s regional trade is relatively high. 

This paper contributes to this literature by focusing on a selection of indicators of trade integration 

and reviewing the extensive available literature on these indicators. There is no clear-cut economic 

definition of trade integration, a point recognized as early as 1961 by Balassa, who proposed to indirectly 

define it as “a process and a state of affairs. Regarded as a process, it encompasses measures to abolish 

discrimination between economic units belonging to different national states; viewed as a state of affairs, it 

can be represented by the absence of various forms of discrimination between national economies” (Balassa 

1961, 2).  

Traditionally, several stages of economic integration have been distinguished: free trade areas, in 

which trade restrictions between participants are abolished; customs unions, whereby, in addition to the 
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previous stage, a common trade policy vis-à-vis the rest of the world is defined; common markets, whereby, 

in addition to the previous stage, restrictions on the movement of productive factors are abolished; and 

economic unions, whereby, in addition to the previous stage, economic policies are harmonized or even 

unified. Thus, integration can either concern just the facilitation of trade between countries (improvement of 

transportation infrastructure or customs procedures, elimination of border taxes and quantitative trade 

restrictions, and so on) or extend to other fields of economic activity (abolishment of restrictions on the 

movement of workers or capital, cooperation in or unification of regulations such as sanitary and 

phytosanitary regulations, and so on). Integration can also include the exchange rate and monetary domains 

because the volatility of exchange rates has long been considered an impediment to international trade (see, 

for example, Rose 2000 or Tenreyro 2007). 

In order to propose a specific definition for trade integration, we could borrow from Balassa’s 

definition by saying that trade integration refers to the abolition of cross-country discrimination in markets 

for goods and services. Ultimately, for any consumer of intermediate or final goods, integration should 

result in the absence of economic discrimination between products from different countries, including 

domestic products. This process takes multiple forms, starting with access to foreign markets and the 

disappearance of trade costs (tariffs and nontariff barriers, or NTBs). In the economy, it translates into the 

intensification and extensification of trade, as well as a greater connection and interdependence between 

markets for goods and services. Trade integration is thus a specific component of economic integration and 

can also be affected by other dimensions of economic integration. For example, monetary and exchange rate 

issues can have important consequences on access to markets and trade costs. 

The geographic dimension of trade integration also has to be considered because integration can be 

conducted on a global, multilateral basis (for example, under the World Trade Organization umbrella) or on 

a regional basis (for example, economic integration in western Europe and trade integration in North 

America). 

Why do we focus here on the selection of trade integration indicators? The reason is simple: 

international institutions tend to select different indicators, such as trade-to-GDP ratios or the share of 
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intraregional trade in total trade, to qualify Africa’s participation in world trade and the level of trade within 

the region. The economic literature, on the other hand, has produced a huge amount of evidence pointing 

out the biases attached to the use of these simple ratios and supporting other indicators based on gravity 

equations, price comparisons, direct measures of trade integration, or network analysis. 

In this paper, we do not examine the (low) quality of data regarding trade and the related 

phenomenon of informal cross-border trade. Traoré and Mitaritonna (2016) reviewed all databases on trade 

in Africa and pointed out their weaknesses and failures, concluding that there is still much to do to improve 

the degree of precision with which international trade is measured in Africa. There also already exists a 

large literature on informal cross-border trade. For example, Bensassi, Jarreau, and Mitaritonna (2016), 

evaluating the determinants of informal trade in Benin, emphasized the role of import duties, prohibitions, 

and the time sensitivity of agrifood commodities. Lesser and Moisé-Leeman (2009) studied the importance 

of the trade facilitation measures currently being negotiated at the World Trade Organization and pointed 

out that if these measures were implemented, traders could largely switch from informal to formal trade. 

Rather, this paper focuses on methodology. Specifically, how should we measure trade integration, 

and are traditional indicators, such as trade-to-GDP ratios or the share of intraregional trade in total trade, 

the correct indicators?  

A trade integration indicator should have several properties: 

• First, it must be benchmarked. This means that the indicator must be constructed on an 
objective reference that allows us to conclude whether trade integration is high or low from the 
level of this indicator by itself. 

• Second, a trade integration indicator is potentially useful if it is based on economic data that are 
available on an extensive basis (for example, data available for all countries and for different 
sectors) and at relatively high frequency. 

• Third, in the construction of the indicator, there must be no bias related to the size of the 
country or the fragmentation of geographic space. 

• Fourth, the indicator must be founded on theory (that is, there must be an economic theory that 
relates the indicator to trade integration). 

• Fifth, there should be no ambiguity in the interpretation, meaning that there is no economic or 
political factor other than trade integration that could affect the indicator, such that when the 
indicator is changed, trade integration is affected. 
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With this methodology in mind, one important conclusion is that indicators like trade-to-GDP ratios 

or the share of intraregional trade in total trade are limited indicators; however, in the policy arena, these are 

often used to formulate policy recommendations. 

Throughout this paper, we also demonstrate that one single indicator cannot capture the multiple 

dimensions and determinants of trade integration. Indicators differ in the type of information they provide. 

Some focus more on the intensive aspect of trade integration (the importance of trade flows), whereas others 

focus more on the extensive aspect (the number of traded products and trading partners). All of this 

information is important and complementary in the evaluation of trade integration. Consequently, we 

recommend the use of a set of indicators rather than one single indicator to form conclusions. In order to 

clarify the type of information that each indicator can provide in the evaluation of trade integration, we 

create a classification of trade indicators according to this typology. In association with our multicriteria 

evaluation of the indicators, this classification can help researchers select the most suitable set of indicators 

to properly evaluate trade integration. 

Concerning trade integration in Africa, our main conclusions are as follows:  

1. Africa’s low participation in global trade may be the consequence of high administrative costs 
at the border, in particular compliance and documentary costs, but also of elements other than 
barriers to trade, such as African economies’ lack of competitiveness or supply-side factors.  

2. Regional trade in Africa is relatively high compared with that of other regions, not relatively 
low as asserted by many international institutions (UNECA, AUC, and AfDB 2010; Brenton 
and Isik 2012; Barka 2012); this growing trade introversion may be explained by Africa’s 
increasing loss of competitiveness relative to the rest of the world. 

3. An important feature of African trade is the small number of trading partners and, even more 
striking, the limited number of products exported. 

The structure of this paper is based on the presentation of many trade indicators that can be found in 

the literature. It highlights the specific information that each one of these indicators can or cannot provide 

and the inherent biases associated with each. As an outcome and an illustration, we calculate the values of 

these indicators for up to 240 countries, territories, and customs authorities between 1995 and 2013. We 

also calculate the values of some regional indicators for a set of regional economic agreements and regions. 

We use those calculations and other results from the literature to describe the actual situation of trade 

integration in Africa. 
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Section 2 begins by assessing the conditions for trade integration in Africa via a set of indicators 

that evaluates barriers to trade. Section 3 reviews the whole set of indicators based on trade flow data. 

Section 4 presents price-based methodologies, which might be the most successful in their apprehension of 

trade integration but which are limited empirically in their sectoral, geographic, and time scope of analysis. 

Some aggregate indicators of globalization and trade integration are then mentioned in Section 5. Section 6 

conducts a final diagnostic and responds to the question of which indicators should be recommended. 

Section 7 is a comparison of the results provided by the indicators recommended in the previous section, 

presented for five African countries. Finally, Section 8 concludes. 
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2.  INDICATORS OF TRADE COSTS: ASSESSING THE CONDITIONS FOR TRADE 
INTEGRATION 

Trade costs, whether they are due to tariffs, nontariff measures (NTMs), or other barriers, are direct 

impediments to trade integration. The evaluation of these costs enables an analysis of the extent to which 

the necessary conditions for trade integration are met within a region. Although these indicators give a first 

proxy by evaluating the factors leading to trade integration, they do not measure the actual realization of 

trade integration.  

Throughout the paper, we provide statistics for 12 regional agreements.1 Table 2.1 indicates the 

continent, the total value of exports of goods and services, and the GDP of these 12 agreements. The 

appendix provides the composition of these regional agreements. 

Table 2.1 Continent and value, in billions of 2012 US dollars, of exports of goods and services and of 
gross domestic products under 12 regional agreements, 2012 

Regional agreement Acronym Continent Exports of goods and 
services, 2012 US$ billions 

Gross domestic 
product, 

2012 US$ billions 
Association of Southeast Asian 
Nations ASEAN Asia 1,543.1 2,439.8 

Central African Economic and 
Monetary Community CEMAC Africa 49.3 89.9 

Common Market for Eastern and 
Southern Africa COMESA Africa 161.3 658.7 

East African Community EAC Africa 25.2 132.8 
Economic Community of West 
African States ECOWAS Africa 194.7 601.4 

European Union EU Europe 7,315.4 17,192.9 
Intergovernmental Authority on 
Development IGAD Africa 28.7 196.7 

Mercado Común del Sur (Common 
Market of the South) Mercosur South 

America 507.4 3,522.2 

North American Free Trade 
Agreement NAFTA North 

America 3,128.8 19,166.1 

Southern African Customs Union SACU Africa 131.9 432.4 
Southern African Development 
Community SADC Africa 242.0 695.3 

Union du Maghreb Arabe (Arab 
Maghreb Union) UMA Africa 197.6 439.5 

Source:  Authors’ calculations from World Development Indicators (World Bank 2017). 
Note:  Values are for 2012, except for Somalia (2013). Data are missing for Eritrea (exports and GDP) and for Cabo Verde, 
Djibouti, Malta, Myanmar, Swaziland, and Zambia (exports). Exports include flows under intraregional agreements. 

                                                      
1 For a list of the members of each regional agreement, see the appendix. 
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Tariffs 
The existing literature on tariffs is extensive. Because this paper focuses more on the methodology 

surrounding trade indicators, however, we base our evaluation of tariffs on work conducted at the Centre 

d’Études Prospectives et d’Informations Internationales (CEPII) using the Market Access Map (MAcMap-

HS6) database (CEPII 2011). The database’s methodology is explained in Bouët et al. (2008a). The main 

issues surrounding the construction of a tariff database are (1) getting information at a detailed level; (2) 

converting all tariffs, particularly specific duties, into ad valorem equivalents; and (3) designing a consistent 

weighing scheme. 

We use the most recent version of the MAcMap-HS6 database (the 2011 version, based on data 

from 2007; see Guimbard et al. 2012) to construct three tables. Table 2.2 indicates the level of applied 

duties on imports and faced duties on exports by continent2 and for 12 regional agreements, both globally 

and decomposed by product type (agriculture versus nonagriculture). Table 2.3 indicates the same 

information for each African country. Table 2.4 displays the average duty imposed on intracontinental trade 

and trade among countries in the same regional agreement. 

Table 2.2 points out that in terms of import duties, Africa is the least open continent in the world; 

Africa’s average import duty on all merchandise is 9.67 percent. Protection is particularly high in the 

agricultural sector (19.58 percent, versus 8.30 percent in nonagricultural sectors). Protection is also 

especially high in the CEMAC and IGAD trade agreements. 

However, the average duty faced by African exports is relatively low (2.72 percent) compared with 

the duty faced by ASEAN countries (3.90 percent) and Oceanian countries (5.65 percent). Two facts explain 

this finding. First, many African countries have been granted preferential regimes, particularly with the EU 

through the Everything But Arms initiative and with the United States through the African Growth and 

Opportunity Act. Second, many African countries’ exports mainly consist of energy or mineral products, 

which benefit from low import duties throughout the world. 

                                                      
2 These include the duties applied by countries on intracontinental trade and trade inside regional economic communities. 
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Table 2.2 Average ad valorem equivalent of import and export duties, for all products, agricultural 
products, and nonagricultural products, by continent and by regional agreement, percentages, 2010 
Continent/
agreement Average import duty Average duty faced on exports 

 All Agriculture Nonag. All Agriculture Nonag. 
Africa 9.67% 19.58% 8.30% 2.72% 9.86% 1.93% 
Asia 5.20% 19.01% 3.87% 3.95% 14.40% 3.48% 
Europe 2.74% 13.33% 1.95% 4.44% 16.40% 3.29% 
LAC 7.06% 14.37% 6.30% 4.73% 14.12% 2.29% 
North Am. 2.05% 7.16% 1.61% 4.35% 14.00% 3.15% 
Oceania 2.97% 2.36% 3.03% 5.65% 20.36% 1.90% 
ASEAN 3.93% 8.54% 3.48% 3.90% 14.46% 2.64% 
CEMAC 14.57% 19.50% 13.91% 1.08% 2.59% 1.01% 
COMESA 9.95% 25.50% 7.74% 3.54% 11.87% 2.05% 
EAC 11.23% 24.22% 8.61% 8.26% 12.04% 4.85% 
ECOWAS 9.99% 13.96% 9.24% 2.22% 5.45% 1.78% 
EU 2.25% 10.63% 1.68% 4.92% 16.73% 3.67% 
IGAD 13.33% 21.23% 11.69% 4.98% 10.37% 2.36% 
Mercosur 9.47% 10.37% 9.38% 7.41% 16.76% 3.08% 
NAFTA 2.40% 9.10% 1.80% 3.94% 13.52% 2.84% 
SACU 5.53% 12.77% 4.73% 4.07% 13.93% 3.00% 
SADC 6.98% 13.56% 6.11% 3.32% 12.48% 2.35% 
UMA 10.35% 23.31% 9.07% 1.88% 11.04% 1.39% 

Source:  Authors’ calculations from MAcMapHS6 (CEPII 2011).  
Note:  Tariffs are weighted according to the reference group method (see Bouët et al. 2008). ASEAN = Association of Southeast 
Asian Nations; CEMAC = Central African Economic and Monetary Community; COMESA = Common Market for Eastern and 
Southern Africa; EAC = East African Community; ECOWAS = Economic Community of West African States; EU = European 
Union; IGAD = Intergovernmental Authority on Development; LAC = Latin America and the Caribbean; Mercosur = Mercado 
Común del Sur (Common Market of the South); NAFTA = North American Free Trade Agreement; SACU = Southern African 
Customs Union; SADC = Southern African Development Community; UMA = Union du Maghreb Arabe (Arab Maghreb Union). 

Table 2.3 indicates the average duty applied on imports and faced by exports for each African 

country. It illustrates clearly the relatively high level of protection in many African countries. Outside 

Africa, the average duty applied on imports ranges from 0.00 percent (Hong Kong) to 28.69 percent 

(Bermuda), but 88 percent of these averages are less than the African average (10.50 percent3). Some 

African countries are relatively protectionist (particularly Djibouti and Gambia), whereas others (Lesotho, 

Mauritius, Mayotte, Namibia, South Africa, and Swaziland) are relatively open. 

                                                      
3 This is a simple average of national averages. 
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Table 2.3 Average ad valorem equivalent of import duties applied on imports and faced by exports, for 
all products and for agricultural products, by African country, 2007 

 

Average duty on 
exports 

Average import 
duty   

Average duty on 
exports 

Average import 
duty 

Country All Agric. All Agric.   All Agric. All Agric. 

 Algeria 1.4% 28.6% 11.2% 14.9%  Madagascar 3.7% 5.4% 8.3% 10.7% 
 Angola 1.0% 6.9% 7.2% 7.9%  Malawi 12.6% 15.2% 10.3% 14.0% 
 Benin 5.5% 6.2% 10.4% 12.4%  Mali 5.3% 10.2% 10.4% 12.4% 
 Botswana 8.1% 12.9% 7.4% 9.3%  Mauritania 3.0% 9.3% 7.6% 8.9% 
 Burkina Faso 3.3% 6.5% 10.4% 12.4%  Mauritius 5.0% 6.7% 1.3% 1.3% 
 Burundi 6.2% 7.6% 11.5% 23.9%  Mayotte 9.0% 14.2% 7.0% 5.3% 
 Cameroon 1.3% 2.0% 15.2% 21.2%  Morocco 3.8% 7.6% 10.3% 33.8% 
 Cape Verde 3.2% 3.6% 7.1% 9.6%  Mozambique 3.9% 12.9% 8.0% 10.6% 
 Cent. Afr. Rep. 2.1% 2.6% 15.1% 20.1%  Namibia 8.2% 13.2% 7.4% 9.3% 
 Chad 1.5% 4.8% 15.4% 19.3%  Niger 3.2% 16.0% 10.4% 12.4% 
 Comoros 4.0% 2.6% 12.0% 3.9%  Nigeria 1.3% 6.6% 10.6% 14.4% 
 Congo 1.1% 11.9% 15.4% 19.3%  Rwanda 6.2% 11.9% 9.1% 21.6% 
 Dem. Rep. 
Congo  2.2% 8.5% 10.8% 12.2%  Saint Helena 8.7% 12.5% — — 

 Côte d’Iv. 4.3% 3.7% 7.6% 12.9%  S. Tome & 
Princ. 2.6% 1.5% — —  

 Djibouti 6.0% 7.5% 21.7% 10.0%  Senegal 8.2% 11.0% 7.6% 12.8% 
 Egypt 4.9% 15.0% 10.2% 46.7%  Seychelles 4.6% 4.5% 12.9% 36.0% 
 Equ. Guinea 0.6% 1.0% 13.7% 18.8%  Sierra Leone 2.4% 1.7% 12.6% 13.1% 
 Eritrea 0.7% 6.0% 6.3% 8.0%  Somalia 8.1% 8.3% — —  
 Ethiopia 5.2% 6.0% 13.0% 16.1%  South Africa 4.1% 13.9% 5.5% 12.8% 
 Gabon 1.4% 18.0% 13.5% 18.5%  Sudan 1.2% 5.4% 15.6% 23.4% 
 Gambia 9.7% 10.0% 18.6% 16.3%  Swaziland 8.3% 13.4% 7.4% 9.3% 
 Ghana 4.2% 4.8% 9.6% 15.7%  Tanzania 5.1% 9.1% 12.1% 25.2% 
 Guinea 1.7% 7.5% 8.5% 13.2%  Togo 6.6% 4.3% 7.6% 12.8% 
 Guinea-Bissau 5.2% 6.8% 10.4% 12.4%  Tunisia 4.1% 14.6% 16.5% 45.3% 

 Kenya 11.7% 15.5% 11.7% 24.1%  Uganda 7.2% 7.8% 9.2% 22.3% 

 Lesotho 8.1% 12.6% 7.4% 9.3%  Western 
Sahara 16.3% 11.3% — — 

 Liberia 2.0% 3.7% — —   Zambia 2.9% 13.1% 12.6% 15.9% 

 Libya 0.5% 11.3% 0.0% 0.0%  Zimbabwe 6.5% 11.3% 14.2% 19.4% 
Source:  Authors’ calculations from MAcMapHS6 (CEPII 2011).  
Note:  — = data not available. Tariffs are weighted from the HS6 level according to the reference group method (see Bouët et al. 
2008).  

African countries whose exports mostly consist of petroleum and gas (Algeria, Angola, Chad, and 

Equatorial Guinea) benefit from a very low average duty on exports. This is not the case for Malawi, for 

which tobacco and sugar are major exports, and Guinea-Bissau, which exports mainly fish, shrimp, and 

cashew nuts. On average, African countries benefit from relatively good access to foreign markets (in terms 
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of tariffs); more than 52 percent of countries outside Africa face a higher average duty on exports than the 

African average of 4.80 percent4 (for example, Guatemala, which exports mostly sugar, has an average 

export duty of more than 9.45 percent). 

Table 2.4 displays the average duty imposed on intracontinental trade and trade among countries in 

the same regional agreement. 

Table 2.4. Average ad valorem equivalent of import duties on intraregional trade, by continent and 
regional agreement; for all products, agricultural products, and nonagricultural products; percentages; 
2007 

Continent/agreement Average duty 

 All Agric. Nonag. 

Africa 8.62% 15.23% 7.45% 
Asia 4.66% 19.89% 3.90% 
Europe 2.51% 22.18% 1.14% 
LAC 6.79% 15.36% 3.91% 
Oceania 0.49% 3.80% 0.16% 
North Am. 1.03% 1.17% 0.98% 
ASEAN 1.73% 5.85% 1.11% 
CEMAC 0.00% 0.00% 0.00% 
COMESA 3.21% 4.93% 2.67% 
EAC 0.00% 0.00% 0.00% 
ECOWAS 8.93% 14.85% 7.87% 
EU 0.00% 0.00% 0.00% 
IGAD 5.80% 7.59% 4.76% 
Mercosur 1.18% 2.06% 0.70% 
NAFTA 0.22% 2.19% 0.02% 
SACU 0.00% 0.00% 0.00% 
SADC 5.62% 12.49% 4.52% 
UMA 2.88% 5.06% 2.75% 

Source:  Authors’ calculations from MAcMap-HS6 (CEPII 2011).  
Note:     Tariffs are weighted according to the reference group method (see Bouët et al. 2008). ASEAN = Association of Southeast 
Asian Nations; CEMAC = Central African Economic and Monetary Community; COMESA = Common Market for Eastern and 
Southern Africa; EAC = East African Community; ECOWAS = Economic Community of West African States; EU = European Union; 
IGAD = Intergovernmental Authority on Development; LAC = Latin America and the Caribbean; Mercosur = Mercado Común del 
Sur (Common Market of the South); NAFTA = North American Free Trade Agreement; SACU = Southern African Customs Union; 
SADC = Southern African Development Community; UMA = Union du Maghreb Arabe (Arab Maghreb Union). 

Africa has the highest average duty on its overall (including both agricultural and nonagricultural) 

intracontinental trade (8.62 percent) and is second only to Asia for agricultural products. Despite the success 

of certain regional agreements (CEMAC, EAC, and SACU) in suppressing duties, African countries still 

                                                      
4 This is also a simple average of national averages. 
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impose high duties on trade among themselves, compared with the low duties that African exports face 

globally (2.72 percent). This appears to be a major disincentive for intra-African trade, particularly for 

agricultural products; these products face a 15.23 percent duty inside the continent, compared with 9.86 

globally. Protection under intraregional agreements is especially high for ECOWAS, IGAD, and SADC. 

Finally, we also assess the importance of export taxes using the database developed by Laborde, 

Estrades, and Bouët (2013). This database provides information on ad valorem and specific export taxes by 

exporter at the HS6 level. We aggregate these ad valorem taxes using the same weights used in the 

reference group method with MAcMap-HS6 data, and report the results in Table 2.5, showing that these 

taxes can be an important impediment to exports in some countries, such as Côte d’Ivoire, Cameroon, or 

Ghana, where their level is equivalent to the average duty faced on exports or even higher. 

Nontariff Measures 
A substantial part of today’s trade barriers is made up of NTMs. As defined by the Organisation for 

Economic Co-operation and Development (OECD), NTMs are “measures other than normal tariffs which 

have the effect of restricting trade between nations” (OECD 2017). These include measures such as price 

and quantity control measures, antidumping measures, safeguards, sanitary and phytosanitary standards 

(SPSs), technical barriers to trade (TBTs), export measures, trade-related investment measures, distribution 

restrictions, restrictions on postsale services, subsidies, and measures related to intellectual property rights 

and rules of origin.  
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Kee, Nicita, and Olarreaga (2009) estimated ad valorem equivalents of NTBs.5 To do so, they first 

estimated the quantity impact of NTMs on imports by regressing imports of each good by each country on a 

dummy variable indicating the presence of an NTM and on other regressors, such as GDP and indicators of 

comparative advantage. Next they transformed the evaluated quantity impacts into price effects, using 

import demand elasticities estimated in Kee, Nicita, and Olarreaga (2008). 

Table 2.5 indicates average ad valorem equivalents of NTBs for each African country. These 

calculations are based on the ad valorem equivalents of NTBs calculated by Kee, Nicita, and Olarreaga 

(2009). There is a large heterogeneity in the average trade restriction provided by NTBs, with averages 

close to 0 percent in Cameroon, Gabon, and Uganda, and high averages in Algeria, Côte d’Ivoire, Egypt, 

Nigeria, Senegal, Sudan, and Tanzania.  

Table 2.5 also indicates the average ad valorem equivalent of export restrictions for 11 African 

countries. In Africa, export duties are collected for revenue purposes, but export restrictions are also 

imposed on food products, to improve domestic food security, or on raw commodities, such as wood, to 

reduce local input prices for manufacturing industries. The ad valorem equivalent of an export restriction 

may be quite high, such as Cote d’Ivoire’s restriction on agricultural products. 

  

                                                      
5 Their definition of NTBs is slightly different from OECD’s definition of NTMs. According to Kee, Nicita, and Olarreaga 

(2008), NTBs include price control measures, quantity restrictions, monopolistic measures, and technical regulations. 
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Table 2.5 Average ad valorem equivalent of export restrictions and nontariff measures, for all 
products and for agricultural products, by African country 

  
Average export restriction Average NTM ad valorem equivalent 

Country All Agric. All Agric. 

Algeria — — 43.55% 52.22% 

Burkina Faso — — 1.55% 8.37% 

Cameroon 3.60% — 1.00% 4.87% 

Côte d’Ivoire 7.08% 14.82% 43.67% 41.06% 

Egypt — — 41.26% 43.04% 

Ethiopia — — 1.16% 0.00% 

Gabon 1.21% — 0.44% 0.80% 

Ghana 2.66% 3.18% 2.03% 12.27% 

Kenya 0.01% 0.02% 1.62% 3.16% 

Madagascar 0.05% — 1.01% 0.00% 

Malawi — — 3.57% 18.99% 

Mali 1.97% — 4.12% 16.05% 

Mauritius — — 7.47% 23.08% 

Morocco 0.29% — 8.27% 37.26% 

Mozambique 0.94% 1.31% — — 

Nigeria — — 45.72% 47.66% 

Rwanda — — 0.75% 0.04% 

Senegal — — 46.19% 43.54% 

Sierra Leone 1.25% — — — 

South Africa — — 4.22% 7.47% 

Sudan — — 49.61% 36.69% 

Tanzania — — 52.17% 41.37% 

Tunisia — — 13.21% 40.32% 

Uganda — — 0.10% 0.95% 

Zambia — — 3.46% 21.15% 

Zimbabwe 0.18% — — — 

Source:   Export restriction data from Laborde, Estrades, and Bouët (2013). Nontariff measures calculated by authors from data in 
Kee, Nicita, and Olarreaga (2009). 
Note: Nontariff barrier ad valorem equivalents are simple averages for aggregation from the HS6 level to the HS2 level of 
product classification; a trade-weighted average does not significantly change the values. Ad valorem equivalents are then weighted 
according to the reference group method (see Bouët et al. 2008). NTM = nontariff measure. 
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Table 2.6 indicates the simple average of country-average ad valorem equivalents of NTBs for 

every continent. Africa has the highest NTBs on average. However, as already indicated, dispersion is high: 

there are many African countries with low NTBs. 

Table 2.6 Simple average of country-average ad valorem equivalents of nontariff measures by 
continent, for all products and for agricultural products, 2001–2004 

Continent Ave. NTM 
 All  Agric. 
Africa 15.67% 20.85% 
Asia 13.07% 22.99% 
Europe 6.46% 28.34% 
LAC 10.49% 28.11% 
North Am. 7.74% 24.24% 
Oceania 9.73% 29.11% 

Source:    Authors’ calculations based on data from Kee, Nicita, and Olarreaga (2009).  
Note:  These are simple averages for aggregation from the HS6 level to the HS2 level of product classification; a trade-weighted 
average does not significantly change the values. Ad valorem equivalents are then weighted according to the reference group 
method (see Bouët et al. 2008). LAC = Latin America and the Caribbean; NTM = nontariff measure. 

CEPII provides a database called NTM-MAP (see Gourdon 2014), which measures the incidence of 

NTMs based on the multilateral database of the United Nations Conference on Trade and Development 

(UNCTAD). The database proposes frequency indexes, coverage ratios, and prevalence scores for 63 

countries for 2010, 2011, or 2012.6  

Figure 2.1 displays the frequency indexes (that is, the percentage of products affected by an NTM) 

for each country in the NTM-MAP database. NTMs are numerous in the EU compared with developing 

regions, and the number of NTMs varies widely in Africa, with countries like Côte d’Ivoire and Tanzania 

having relatively few and countries like Kenya and Uganda having many. 

                                                      
6 The database contains only one year of data for each country. 
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Figure 2.1 Frequency index of nontariff measures, 2010–2012 

 

Source:    Gourdon (2014). 
Note:  ARG = Argentina; BDI = Burundi; BFA = Burkina Faso; BGD = Bangladesh; BOL = Bolivia; BRA = Brazil; CHL = 
Chile; CHN = China; CIV = Côte d’Ivoire; COL = Colombia; CRI = Costa Rica; ECU = Ecuador; EGY = Egypt; EU = European 
Union; GTM = Guatemala; IDN = Indonesia; IND = India; JPN = Japan; KEN = Kenya; KHM = Cambodia; LAO = Lao PDR; LBN 
= Lebanon; LKA = Sri Lanka; MAR = Morocco; MDG = Madagascar; MENA = Middle East and North Africa; MEX = Mexico; 
MUS = Mauritius; NPL = Nepal; PAK = Pakistan; PER = Peru; PHL = Philippines; PRY = Paraguay; SEN = Senegal; SYR = 
Syrian Arab Rep.; TUN = Tunisia; TZA = United Rep. of Tanzania; UGA = Uganda; URY = Uruguay; VEN = Venezuela; ZAF = 
South Africa. 

NTMs may also differ widely in terms of their impact on trade. One explanation could be that they 

may restrict trade of more or less important products. Consequently, the CEPII database also provides a 

coverage index, that is, an index of the share of imports affected by an NTM. Figure 2.2 displays coverage 

indexes for each country in the NTM-MAP database for 2010, 2011, or 2012. This figure leads to the same 

type of comments as Figure 2.1: in Africa, the coverage index points out a heterogeneous situation, with 

Côte d’Ivoire and Tanzania having a relatively small share of imports affected by NTMs and countries like 

Kenya and Uganda having a relatively high share. 

It is important to note that we measure the frequency and coverage of NTMs from the point of view 

of importing countries and conclude that African countries are relatively well integrated from this side. 

However, if we consider the export side, all African countries are developing countries; it has been shown 

that NTMs, particularly SPS barriers and TBTs (for example, those implemented by the EU), especially hurt 

exports from developing countries (Disdier, Fontagné, and Mimouni 2008). 

The incidence of NTMs varies widely by economic sector. SPS barriers are numerous in live 

animals, vegetable products, fats and oils, and processed foods, whereas TBT regulations are numerous in 

processed foods, chemical products, rubber and plastics, and textiles and footwear. 
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Figure 2.2 Coverage index of nontariff measures, 2010–2012 

 

Source: Gourdon (2014). 
Note: ARG = Argentina; BDI = Burundi; BFA = Burkina Faso; BGD = Bangladesh; BOL = Bolivia; BRA = Brazil; CHL = Chile; 
CHN = China; CIV = Côte d’Ivoire; COL = Colombia; CRI = Costa Rica; ECU = Ecuador; EGY = Egypt; EU = European Union; 
GTM = Guatemala; IDN = Indonesia; IND = India; JPN = Japan; KEN = Kenya; KHM = Cambodia; LAO = Lao PDR; LBN = 
Lebanon; LKA = Sri Lanka; MAR = Morocco; MDG = Madagascar; MENA = Middle East and North Africa; MEX = Mexico; 
MUS = Mauritius; NPL = Nepal; PAK = Pakistan; PER = Peru; PHL = Philippines; PRY = Paraguay; SEN = Senegal; SYR = 
Syrian Arab Rep.; TUN = Tunisia; TZA = United Rep. of Tanzania; UGA = Uganda; URY = Uruguay; VEN = Venezuela; ZAF = 
South Africa. 

Other Trading Costs 
Border measures, either tariffs or NTMs, are not the only impediments to international trade. There are 

other trading costs that can slow down or even prevent trading across borders; these include high domestic 

transportation costs, lack of communication infrastructure, and insufficient access to credit and insurance 

markets. Bouët et al. (2008) concluded that Africa’s diminishing share in world trade reflects insufficient 

communication and transportation infrastructure. 

Within the World Bank, the Doing Business team measures several important dimensions of the 

regulatory environment and provides quantitative indicators on these dimensions, in particular trading 

across borders, most recently published in Doing Business 2016: Measuring Regulatory Quality and 

Efficiency (World Bank 2016). The team selected 11 sets of indicators, based on economic research and 

firm-level surveys investigating the main obstacles to business activity in more than 135 economies. Each 

indicator was grounded in the study of national regulations; more than 9,600 practitioners and professionals 

who work with these regulations (government officials, lawyers, consultants, and accountants) in 185 

economies provided inputs and verified the entire process. 
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Figure 2.3 Time and cost to export and to import by region, 2015 

Source:    Doing Business 2016 (World Bank 2016). 
Note:  OECD = Organisation for Economic Co-operation and Development; USD = US dollars. 
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Concerning trading across borders, Doing Business 2016 (World Bank 2016) constructed indicators 

to measure the cost in both time and money, excluding tariffs and border taxes, of exporting and importing a 

specific shipment of goods to and from the economy’s main trading partner. For all countries, imports are 

shipments of containerized auto parts from that country’s natural partner. For exports, a product that 

represents comparative advantage is identified; the country of destination is the largest purchaser of this 

product (the natural partner). Time to export and time to import include documentary compliance, border 

compliance, and domestic transport (all in hours). Cost to export and cost to import include documentary 

compliance, border compliance, and domestic transport7 (all in US dollars). The advantage of these 

indicators is that they include many trading costs associated with exporting and importing operations.  

Figure 2.3 indicates the average value for each of the eight components of the trading-across-

borders indicator from Doing Business 2016 (World Bank 2016), that is, the two components (documentary 

compliance and border compliance) of time and cost to export and to import.  For five of these eight 

indicators, SSA has the worst performance of any region; three of these indicators concern border 

compliance. For two of the eight indicators, the Middle East and North Africa region is the worst; both of 

these indicators concern documentary compliance. 

Table 2.7 indicates the values of the same eight components of the trading-across-borders indicator 

of Doing Business 2016 (World Bank 2016) for 51 African countries. Lesotho and Swaziland are the most 

efficient countries, whereas the Democratic Republic of the Congo (DR Congo) may be considered the least 

efficient. 

                                                      
7 Domestic transport time and costs are not available in the databases that can be downloaded from www.doingbusiness.org. 

The only information available is from the country tables of the 2016 report. The domestic transport component of the time and cost 
to export and import varies considerably from one country to another. The domestic transport component of the cost to import a 
standard container of auto parts is US$8 in Lesotho, US$196 in Mauritius, and US$1,500 in the Democratic Republic of the Congo. 
Of course, transport cost reflects not only the quality of transportation and the presence or absence of roadblocks, but also 
geography. 

http://www.doingbusiness.org/
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Table 2.7 Time and cost to export and to import by African country, 2015 
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Algeria 118 593 149 374 327 466 249 400 

Angola 240 735 169 240 276 935 180 460 

Benin 72 387 57 80 72 579 59 529 

Botswana 8 317 24 179 4 98 3 67 

Burkina Faso 75 111 108 86 102 265 120 197 

Burundi 59 106 120 150 154 444 180 1,025 

Cabo Verde 90 630 48 125 60 588 48 125 

Cameroon 202 983 66 306 271 1,407 163 849 

Centr. Afr. 
Rep. 161 280 48 60 74 726 120 500 

Chad 99 319 87 188 218 669 338 500 

Comoros 51 290 57 124 70 392 29 38 

Congo 276 1,975 120 165 397 806 208 310 

Côte d’Ivoire 110 364 120 136 125 456 89 267 

Dem. Rep. 
Congo 515 1,323 698 2,500 588 2,089 216 875 

Djibouti 109 444 72 1,717 78 709 50 1,737 

Egypt 48 203 88 100 120 1,383 192 650 

Equ. Guinea 228 760 154 85 336 985 240 70 

Ethiopia 57 144 126 175 203 668 209 750 

Gabon 96 1,375 72 328 84 950 120 273 

Gambia 109 381 61 183 87 326 32 152 

Ghana 108 490 89 155 282 725 282 302 

Guinea 72 778 152 178 91 709 168 300 

Guinea-Bissau 91 710 60 316 72 755 36 384 

Kenya 21 143 19 191 180 908 84 550 

Lesotho 4 150 3 90 4 150 3 90 

Liberia 193 750 186 628 217 655 192 528 

Libya 72 575 72 50 79 637 96 60 
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Table 2.7 Continued 
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Madagascar 70 868 59 117 105 595 68 150 

Malawi 85 243 131 342 64 143 63 162 

Mali 48 17 48 33 86 298 77 375 

Mauritania 72 749 59 392 84 582 72 700 

Mauritius 48 269 9 128 48 294 9 166 

Morocco 76 247 26 107 152 746 74 116 

Mozambique 78 602 70 435 14 354 24 310 

Namibia 120 745 90 348 6 145 3 63 

Niger 48 543 51 204 114 762 192 757 

Nigeria 159 786 131 250 298 1,077 173 564 

Rwanda 97 183 42 110 282 680 290 366 
Sao Tome & 
Principe 121 426 46 194 156 406 17 75 

Senegal 41 486 26 96 56 885 54 545 

Sierra Leone 55 552 134 227 182 782 137 387 

South Africa 100 428 68 170 144 657 36 213 

South Sudan 192 763 192 194 480 781 360 350 

Sudan 210 1,060 190 428 144 1,128 132 420 

Swaziland 3 134 4 76 5 134 4 76 

Tanzania 96 1,160 96 275 402 1,350 240 375 

Togo 26 163 15 25 256 820 203 252 

Tunisia 50 469 3 200 80 596 27 144 

Uganda 77 287 64 102 149 489 138 296 

Zambia 136 370 130 200 139 380 134 175 

Zimbabwe 72 285 99 170 60 212 81 150 

Source:    Doing Business 2016 (World Bank 2016). 
Note:  USD = US dollars. 

In the world ranking, African countries are at the tail end of the list, particularly Angola, Cameroon, 

DR Congo, Eritrea, Liberia, Nigeria, Sudan, and Tanzania. In DR Congo, it takes 804 hours and costs 

US$2,964 in documentary and border compliance to import a standard container of auto parts; these figures 

are 1 hour and US$0 for most European countries.  
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Adding Up All Trade Costs 
Once we have some measurements of tariffs, NTMs, and other trade costs, it would be interesting to 

compare the relative importance of these different trade barriers. We already have comparable ad valorem 

equivalents for duties, export restrictions, and NTMs. In order to have every measure in a comparable unit, 

we decided also to convert the results from Doing Business 2016 (World Bank 2016) on the costs and time 

of border and documentary compliance into ad valorem equivalents.8  

Because the costs for border and documentary compliance are computed in Doing Business 2016 

(World Bank 2016) for the equivalent of a 15-metric-ton container, we compute the total quantity of 

products exported and imported in a “container equivalent” unit, using the quantity data from CEPII’s 

Database for International Trade Analysis (CEPII 2015), commonly known by its French acronym, BACI 

(Base pour l’Analyse du Commerce International). We then multiply those quantities by the costs per 

container available in Doing Business 2016 (World Bank 2016) and divide the whole by the corresponding 

value for total exports and imports from BACI to get an ad valorem equivalent.  

The time spent for the shipment of products represents a cost for traders due to inventory holding, 

depreciation costs, or actual spoilage. In order to evaluate the costs associated with the time for border and 

documentary compliance, as given in Doing Business 2016 (World Bank 2016), we refer to Hummels and 

Schaur (2012), who evaluated the cost associated with the time a product spends in transit by computing the 

“time premium” in the choice of transportation between air and ocean transit from data on US imports. 

These authors found that each day in transit is equivalent to an ad valorem tariff of between 0.6 and 2.1 

percent, and that this figure can go up to as much as 3.1 percent for agricultural products. We convert the 

times of documentary and border compliance into costs in ad valorem equivalents for all products, and for 

only agricultural products, by multiplying the time results from Doing Business 2016 (World Bank 2016) by 

the per-day ad valorem equivalent estimates from Hummels and Schaur (2012). We use the lower bound of 

a 0.6 percent ad valorem tariff equivalent per day for all products, and 3.1 percent for agricultural products. 

                                                      
8 Let us mention that there is no redundancy here. Doing Business (World Bank 2016) makes a distinction between the time 

and cost (excluding tariffs) associated with documentary compliance versus those of border compliance in the global process of 
exporting or importing a shipment of goods. The cost defined here does not include the cost associated with the time lost in the 
procedure, but only the direct cost, effectively paid in cash by the trader. 
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Now that we have comparable estimates for every trade cost available, we can compare these and 

sum them to have an overall protection indicator by country for exports and imports. Figure 2.4 displays 

these results for export costs for all products and for only agricultural products, respectively, for 56 African 

countries. Figure 2.5 presents the same results on the import side. 

  



 

24  

Figure 2.4 Combination of all available export costs in ad valorem equivalents 

(a) All products     (b) Only agricultural products 

 
Source:  Authors’ calculations using data from BACI (CEPII 2015), Doing Business 2016 (World Bank 2016); MAcMap-HS6 2010 
(CEPII 2011); Kee, Nicita, and Olarreaga (2009); and Laborde, Estrades, and Bouët (2013). 

Figure 2.4 shows that the African countries with the greatest number of impediments on their 

exports are Guinea, Madagascar, Sierra Leone, Congo D.R., Liberia and Mauritania; those with the fewest 

are Eritrea, Sudan, Niger, Morocco, and Tunisia. An important heterogeneity is apparent across African 
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countries, with ad valorem equivalents of the global export cost ranging from 1 to 78 percent. Overall, 

export costs appear to be very high in Africa, on average 17 percent. Only 16 percent of the other countries 

in the world have export costs greater than this average. There is also a high degree of heterogeneity in the 

structure of these costs. For example, exports from Guinea, Madagascar, and Sierra Leone are greatly 

penalized by direct costs for border and documentary compliance, whereas those costs are relatively low for 

DR Congo. Export restrictions, as shown, are important in the global export cost in Côte d’Ivoire, in 

particular for agricultural products. In relation to export costs for agricultural products only, the countries’ 

rankings can change substantially. For example, South Africa has small export costs for all products but 

ends up in the top half of the table for agricultural products. 

Figure 2.4 also shows that the costs associated with time for border and documentary compliance 

can be a massive impediment to exports for many African economies. Recall that for the all-products 

calculation, we used the lower bound to estimate these costs (an ad valorem equivalent of 0.6 percent for 

each day lost, not the higher bound of 2.1 percent). For agricultural products, there is only one estimate of 

the ad valorem equivalent for each lost day (3.1 percent), but when the time required to export or import is 

high, the ad valorem equivalent is high as well: for instance, in DR Congo, to export, border compliance 

requires 515 hours and documentary compliance requires 698 hours (that is, 50 days), which results in a 

total ad valorem–equivalent export tax of more than 156 percent for agricultural products. The costs 

associated with these compliance times depend to a great extent on the product considered, but they 

represent a massive barrier to the trade of edible products. 

Import costs, shown in Figure 2.5, lead to similar conclusions. The countries with the highest 

import costs are Madagascar, Congo D.R., Tanzania, Algeria, Nigeria, and Congo. Here again, African 

countries have high import costs, with an average of 60 percent. Outside of Africa, only 8 percent of 

countries have import costs that top this average. The structure of these costs, as well as their importance, is 

quite heterogeneous, with overall costs ranging from 6 percent to 200 percent. NTMs play an important role 

in some countries, such as Algeria, Egypt, Nigeria, Tanzania, and Sudan. Madagascar also appears as an 

outlier, with massive estimates for direct costs associated with border and documentary compliance. The 
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costs associated with time for documentary and especially border compliance are even more important for 

imports than for exports. 

Of course, these results have to be considered carefully because the estimations are based on a 

methodology to evaluate the time premium that has been extrapolated to all commodities. A country-by-

country analysis could deepen our understanding. 

However, from these analyses, we conclude that trading costs in Africa are relatively high, 

particularly import duties, transportation costs, documentary compliance costs, and border compliance 

costs. These costs appear to be a major limitation for the realization of trade integration in the region. The 

indicators described in this section evaluate whether or not the necessary conditions for trade integration are 

met. However, additional indicators are necessary to measure whether trade integration is actually effective, 

in particular indicators based on trade flows or international prices. The next section presents indicators 

based on trade flows. 
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Figure 2.5 Combination of all available import costs in ad valorem equivalents 

(a) All products     (b) Only agricultural products 

 
Source: Authors’ calculations using data from BACI (CEPII 2015), Doing Business 2016 (World Bank 2016); MAcMap-HS6 2010 
(CEPII 2011); Kee, Nicita, and Olarreaga (2009); and Laborde, Estrades, and Bouët (2013). 
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3.  INDICATORS BASED ON TRADE FLOWS: A TOOLBOX TO ASSESS THE 
MULTIPLE DIMENSIONS OF TRADE INTEGRATION 

Customs authorities and statistics administrations in most countries record data regarding trade flows 

(values and quantities). Some global databases, such as the United Nations Commodity Trade Statistics 

Database (UN COMTRADE), unify those data into a single database. Therefore, a large number of 

indicators and methodologies based on trade flows have been developed to evaluate a country’s level of 

trade integration. These indicators, from the simplest to the most elaborate, all present some strengths and 

weaknesses, and each one provides specific and complementary information that may assess a component 

of trade integration but may not embrace its full definition. We therefore recommend caution and the use of 

all available indicators to formulate a conclusion, inasmuch as extrapolating conclusions from a single one 

of these indicators is likely to be misleading.  

This section continues to evaluate the current state and recent progress of trade integration in 

Africa, using a number of indicators based on trade flows. Most of the calculations are based on the BACI 

world trade database developed by CEPII (CEPII 2015; Gaulier and Zignago 2011). This database provides 

bilateral trade values at the Harmonized System (HS) 6-digit product disaggregation level, covering more 

than 200 countries9 for the period 1995–2012. BACI consolidates the COMTRADE database and, using a 

specific methodology, reconciles mirror data reported by exporters and importers to build a unified database 

with the largest coverage possible in terms of products and countries.  

Trade-to-GDP Measures: Evaluating a Country’s Openness and Propensity to Trade  
The comparison of the gross trade value of a country with some other characteristics, in particular its GDP, 

is a common way to assess its trade integration. An extensive literature identifies, and tries to overcome, a 

number of biases inherent in simple indicators like these trade-to-GDP ratios.  

                                                      
9 However, some countries remain aggregated, as is the case for SACU (Botswana, Lesotho, Namibia, South Africa, and 

Swaziland). Depending on the calculation, either those regions may be omitted (as in Equation [4], the gravity equation) or the 
results may be presented for the whole region (in particular on the maps in Figures 3.5–3.12). 
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Trade-to-GDP Ratios 

Let 𝑋𝑋𝑟𝑟,𝑠𝑠
𝑘𝑘  be the trade flow of product k from country r to country s. With a dot meaning a summation, 𝑋𝑋𝑟𝑟,.

.  is 

total exports of country r and 𝑋𝑋.,𝑟𝑟
.  total imports of country r. Let Yr be the GDP of country r. The most 

intuitive and commonly used indicators to assess the trade openness of a country or a region are ratios of 

trade to GDP (Harrison 1996; Brahmbhatt 1998; OECD 2005; Arribas, Pérez, and Tortosa-Ausina 2006; 

Samimi, Lim, and Buang 2011; De Lombaerde and Iapadre 2012), as follows: 

 𝑇𝑇𝑇𝑇𝑟𝑟 = 𝑋𝑋𝑟𝑟,.
. +𝑋𝑋.,𝑟𝑟

.

𝑌𝑌𝑟𝑟
 (1) 

It is possible to construct variants of this indicator, in which the numerator may consist of only exports or 

only imports or may be divided by 2 to measure a country’s average trade flow. 

Although these indicators are much recognized and used for their simplicity, they incorporate some 

inherent biases that can make their interpretation misleading. Though they give a good idea of a country’s 

dependence on trade, they should not be seen as a measure of trade integration by themselves. 

First, trade is measured in gross terms, whereas GDP accounts only for the value-added produced. 

Trade-to-GDP ratios will be higher in countries engaged in activities that include more processing and 

assembling of traded components. 

Second, since GDP includes services, the numerator should include trade in both goods and 

services. However, such indicators are mostly measured based only on trade in goods. Consequently, this 

ratio will be highly dependent on the orientation of a country’s economy (Brahmbhatt 1998; OECD 2005; 

Mikic 2008; Iapadre and Luchetti 2009). If the country’s production is oriented toward activities that are 

mostly not traded internationally, such as services, this ratio will drop. 

Third, these indicators also include some biases related to country size. It is well known that 

countries with a small population trade a relatively greater part of their GDP (Brahmbhatt 1998; OECD 

2005; Samimi, Lim, and Buang 2011; Riezman, Whalley, and Zhang 2013). Therefore, trade-to-GDP ratios 

are inversely related to country size.  

Anderson and Norheim (1993) provided three potential explanations for why countries with a small 

population trade relatively more. First, larger countries have potentially more productive resources available 
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and, consequently, local production is more capable of meeting local demand. Second, in small countries, 

transport costs and other trading costs are smaller on average, such that foreign products are more 

competitive in small countries than in large countries, everything else being equal. Third, geographic space 

may be more or less fragmented. Imagine a world consisting of three countries with equal GDPs and equal 

trade between each pair of countries. Imagine, then, that two of these countries merge. In this scenario, the 

ratio of trade to GDP of this new country is divided by 2. 

Consequently, the trade-to-GDP ratio needs to be used carefully and should not be the basis of 

cross-country comparison (Iapadre and Luchetti 2009).  

Figure 3.1. Correlation of trade-to-GDP ratios with average corrected degree of openness, African 
and Asian countries, 2011–2013 

 
Source:    Authors’ calculations based on BACI (CEPII 2015) and World Development Indicators (World Bank 2017). 
Note:  The blue trend line is for Africa, the red for Asia. GDP = gross domestic product. 

It is difficult to gauge from Figure 3.1 whether African countries have a higher or lower trade-to-

GDP ratio than Asian countries on average. It is of course possible to calculate unweighted averages by 

continent; these averages are indicated in Table 3.1, which illustrates how the trade-to-GDP ratio depends 

on economy size. The highest average is seen in Oceania, and the ratio is higher in Africa than in Asia, 
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Latin America, and North America. These results clearly illustrate why this ratio should not serve as a basis 

for cross-country comparison. 

Table 3.1 Four indicators of trade openness, average, 2011–2013 

Continent Trade-to-GDP ratio 
Trade-to-GDP, 

without services, 
ratio 

Symmetric indicator 
of relative openness 

Corrected degree of 
openness 

Africa 0.8311 1.4718 0.1235 0.2669 
Asia 0.7529 2.3461 0.1366 0.3358 
Europe 0.8882 2.7306 0.2475 0.4061 
Latin America 0.8154 2.7543 0.1268 0.3057 
North America 0.4946 2.0981 -0.0454 0.1714 
Oceania 4.7441 14.7698 0.2509 0.5567 

Source:    Authors’ calculations based on BACI (CEPII 2015) and World Development Indicators (World Bank 2017). 
Note:  GDP = gross domestic product. 

The trade-to-GDP ratio can be useful in studying the time evolution of trade integration for one 

country or one region by helping to locate periods of increasing or decreasing openness. However, this ratio 

may have a rather chaotic evolution, with important variations from year to year. Therefore, one should be 

careful in extrapolating conclusions from simple year-to-year comparisons. 

Figure 3.2 Trade-to-GDP ratios, time evolution for eight selected countries, different base years 

 
Source:    Authors’ calculations based on BACI (CEPII 2015) and World Development Indicators (World Bank 2017). 
Note:  GDP = gross domestic product. 
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Figure 3.2 shows the evolution of the trade-to-GDP ratio for eight countries (Algeria, Cameroon, 

Chad, Egypt, Guinea-Bissau, Madagascar, Seychelles, and Zimbabwe). For each country, it compares the 

ratio in 2013 with that in a base year (1995, 2000, 2005, or 2010). When the analysis uses either 1995 or 

2000 as base year, Seychelles sees the highest increase in its trade-to-GDP ratio; this means substantial 

trade openness in that country for those years. Using 2005 as the base year, however, brings a drastically 

different conclusion; in this comparison, the ratio does not move significantly in any country except for 

Seychelles, for which it decreases very substantially. 

Figure 3.3 Trade-to-GDP ratios, time evolution for eight selected countries, 1995–2013 

 
Source:    Authors’ calculations based on BACI (CEPII 2015) and World Development Indicators (World Bank 2017). 
Note:  GDP = gross domestic product. 

To precisely gauge the evolution of this ratio, the best strategy is to plot all available data and 

construct a graph for the longest available period of time. Figure 3.3 does this with the same eight countries, 

plotting the trade-to-GDP ratio from 1995 to 2013. 

Correcting the Biases Related to Trade-to-GDP Ratios 
To enable easier cross-country comparisons of trade openness, Iapadre and Luchetti (2009) provided a 
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evaluation of openness via trade-to-GDP ratios (particularly the differences in the measurement of trade as 

compared with the measurement of GDP), it does provide a relative symmetric measure, such that this 

indicator will be equal to 0 if the region’s degree of openness is equal to the average degree of openness of 

the rest of the world. It is computed in the following way: 

 𝑆𝑆𝑇𝑇(𝑟𝑟) =
𝑋𝑋𝑟𝑟,..

𝑌𝑌𝑟𝑟
−
2𝑋𝑋.,.. −(𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟. )

𝑌𝑌.−𝑌𝑌𝑟𝑟
𝑋𝑋𝑟𝑟,..

𝑌𝑌𝑟𝑟
+
2𝑋𝑋.,.. −(𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟. )

𝑌𝑌.−𝑌𝑌𝑟𝑟

 (2) 

where Y. is the world’s GDP. Averages by continent for 2011–2013 are indicated in Table 3.1. Whereas this 

indicator improves on simple trade-to-GDP ratios by including a benchmark, it still contains most of the 

biases of the simple indicators. As with the trade-to-GDP ratio, the fact that services are included in the 

denominator and not the numerator leads to an overestimation of the degree of openness of African 

economies because these countries produce fewer services than other countries. 

In order to tackle some of the issues related of trade-to-GDP ratios, Arribas, Pérez, and Tortosa-

Ausina (2006) proposed a measure of the degree of openness called the corrected degree of openness. This 

measure looks only at exports but aims to correct for the domestic bias related to the size of the economy. 

To do so, it takes a corrected measure of GDP as the denominator by multiplying GDP by 1 minus the 

weight of the studied economy in the world economy. The denominator is supposed to measure the GDP 

destined for export, representing a benchmark in which countries would allocate their consumption between 

domestic and foreign sources according to their weight in the world economy. The theoretical foundations 

for this correction are debatable, but it can provide a perspective other than the trade-to-GDP ratio, taking 

into account the influence of country size. It is computed in the following way: 

 𝐷𝐷𝑇𝑇(𝑟𝑟) = 𝑋𝑋𝑟𝑟,.
.

𝑌𝑌(𝑟𝑟)�  (3) 

where 𝑌𝑌�(r) is the production destined for export estimated by 𝑌𝑌�(r) = Yr − ar Yr, where 𝑎𝑎𝑟𝑟 = 𝑌𝑌𝑟𝑟
𝑌𝑌.

 is the weight 

of economy r in the world economy. Let us note that this is a crude approximation of the production 

destined for export. Figure 3.1 displays the correlation between trade-to-GDP ratio and the corrected degree 

of openness for 50 African countries and 46 Asian countries. It shows that these two indicators are not 

correlated and that the corrected degrees of openness in African countries appear relatively lower than those 
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in Asian countries. These observations are confirmed by Table 3.1, which shows unweighted averages of 

both indicators by continent. The column “Corrected Degree of Openness” reveals that Africa and North 

America are relatively less open than Asia, South America, and Europe; Oceania is the most open continent 

by this measure. 

To tackle the problem of the different coverage of the numerator and the denominator in trade-to-

GDP ratios, with services included in the GDP but not in trade, we correct this ratio by comparing trade 

with a measure of GDP that excludes services. We compute these ratios using the share of services in the 

country’s GDP, obtained from the World Development Indicators (World Bank 2017), so as to remove 

services from the original GDP.  

Figure 3.4 shows the correlation between trade-to-GDP ratios with and without services in the 

GDP; for Africa, the trend line is the blue line. Because the share of services in GDP is relatively 

homogeneous between countries, the relationship between the two ratios is quite linear. However, we still 

observe a few outliers, proving that in some cases, the choice of the ratio matters. Moreover, the share of 

services in the GDP of African countries is generally smaller than in other regions. Taking trade-to-GDP 

ratios without correcting for services may thus overestimate the openness of African countries. 
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Figure 3.4 Correlation between trade-to-GDP ratios with and without services in GDP, average, 
2009–2013 

 
Source:    Authors’ calculations based on BACI (CEPII 2015) and World Development Indicators (World Bank 2017). 
Note:  The blue trend line is for Africa, the red for the rest of the world. GDP = gross domestic product. 
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the corrected degree of openness, and the symmetric indicator of relative openness provide some corrections 

by eliminating a few biases attached to trade-to-GDP ratios. However, correcting for services still leaves 

unaddressed many of the drawbacks of trade-to-GDP ratios. Moreover, trade-to-GDP ratios offer a single 

point of view on trade integration; they do not measure intensive and extensive margins, nor do they point 

out the factors of high or low integration (border taxes, NTMs, transportation infrastructure, customs 

procedures, and so on). 

Gravity Analysis 
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countries in western Africa) cannot completely explain the level of trade integration in this region because 

0

2

4

6

8

10

0 0.5 1 1.5 2 2.5

Tr
ad

e-
to

-G
DP

 w
ith

ou
t s

er
vi

ce
s 

Trade-to-GDP
Rest of the World Africa



 

36  

trade has many determinants. Trade between r and s may be determined by trade barriers between r and s, 

but also by other determinants, such as the intensity of demand in s, consumer tastes in s, production 

capacity in r, transportation costs, and so on. Thus, it is impossible to conclude from the level of trade 

between r and s whether actual trade integration between them is high or not. 

Gravity models offer a theoretical way to explain trade between two countries. In a simple and 

symmetric form, a gravity equation relates bilateral trade to each country’s size, bilateral trade barriers, and 

multilateral trade resistance (Anderson and van Wincoop 2003). Trade resistance consists of bilateral trade 

barriers between r and s, r’s resistance to trade with all regions, and s’s resistance to trade with all regions. 

For example, exports from Senegal to Burkina Faso depend on trade barriers applied by Burkina Faso on 

Senegal’s exports, trade barriers applied by all countries and regions in the world on Senegal’s exports (the 

higher these are, the bigger the exports from Senegal to Burkina Faso will be), and trade barriers applied by 

Burkina Faso on imports from all other countries (the higher these are, the bigger the exports from Senegal 

to Burkina Faso will be).  

Consequently, a gravity model provides a statistical method to estimate potential levels of trade 

flows based on a series of specific determinants. The most common determinants included in such an 

analysis are the economic size of the exporting and importing countries and the geographic distance 

between them. A whole set of other explanatory variables can also be included, such as membership in a 

common free-trade agreement, a common language, historical colonial relations, and tariffs. All of these 

elements may influence trade barriers between two countries. Bouët, Mishra, and Roy (2008) used this 

approach to study trade integration in Africa south of the Sahara, with a special emphasis on the role of 

trade and communication infrastructure. Freudenberg, Gaulier, and Ünal-Kesenci (1998) studied the 

regionalization of world trade with a particular emphasis on the influence of distance, using a new indicator 

of relative geographic distances. 

Hummels (2001) and Anderson and van Wincoop (2003) have proposed an interesting approach to 

estimating the importance of trade resistance. Let Xr,s,t be the trade between r and s during year t, Yr,t be 
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country r’s GDP for year t, dr,s be the distance between r and s, and δr be a country dummy that is equal to 1 

if trade includes country r (a country fixed effect). It is then possible to estimate the following equation: 

 ln𝑋𝑋𝑟𝑟,𝑠𝑠,𝑡𝑡 − ln𝑌𝑌𝑟𝑟,𝑡𝑡 − ln𝑌𝑌𝑠𝑠,𝑡𝑡 = 𝑘𝑘 + 𝛼𝛼 ln𝑑𝑑𝑟𝑟,𝑠𝑠 + 𝛽𝛽𝑟𝑟𝛿𝛿𝑟𝑟 + 𝛽𝛽𝑠𝑠𝛿𝛿𝑠𝑠 + 𝜀𝜀𝑟𝑟,𝑠𝑠,𝑡𝑡 (4) 

As Anderson and van Wincoop (2003) explained, this formulation of a gravity equation has theoretical 

foundations,10 is simple to implement (ordinary least squares can be applied), and does not require any 

assumption about the internal distance between states or provinces. Multilateral resistance is included 

through the use of country-specific dummies. 

We use annual trade data from 2005 to 2013 from BACI (CEPII 2015), GDP data from the World 

Development Indicators (World Bank 2017), and distance data from CEPII (2011) to estimate this 

equation.11 The coefficient of distance is negative (α = −1.73) and significant. In this specification, the 

coefficients of most country fixed effects are significant. Those country coefficients that represent inverses 

of countries’ multilateral trade resistances are shown on the map in Figure 3.5.  

Small Pacific islands have positive coefficients, indicating that these countries trade more than the 

norm defined by GDP and geographic distance. For African countries, the coefficients of countries’ fixed 

effects are often negative and significant, indicating that these countries trade less than the norm defined by 

GDP and geographic distance. Compared with the rest of the world, most African countries have a higher 

resistance to trade, with the exception of coastal western African countries and southeastern Africa. Thus, 

the gravity equation confirms that African countries are globally undertrading: their actual level of trade is 

in general less than the norm defined by GDP and distance. 

                                                      
10 This model supposes in particular that (1) all goods are differentiated by place of origin; (2) each country is specialized in the 

production of only one good, and the supply of each good is fixed; (3) all consumers have identical and homothetic preferences, 
with a constant elasticity of substitution specification; and (4) trade costs are borne by the exporters. This specification implies that 
the elasticity of trade to income is unitary. 

11 The period 1995–2013 is specific because it includes important structural changes and the conclusion of a multilateral 
agreement. This is why we make the calculation on 2005–2013. However, estimations are similar using both periods. 



 

38  

Figure 3.5 World map of multilateral trade resistance coefficients, 2005–2013 

 

Source:   Authors’ calculations using annual trade data from BACI (CEPII 2015), GDP data from the World Development 
Indicators (World Bank 2017), and distance data from CEPII (2011). 
Note:  Detailed results are presented in Appendix Section 7.2. MTR = multilateral trade resistance. 

The gravity approach overcomes many of the limitations of other indicators. Gravity models are 

based on theoretical foundations, offer a benchmarked measure of trade integration, and do not include any 

bias related to a country’s size or geographic location.  

However, one needs to remain careful with the use of this method. Estimations highly depend on 

the quality of the data used: actual trade flows and observations of each explanatory variable. The choice of 

explanatory variables is also crucial, because these variables define the benchmark for comparison of a 

country’s trade level and consequently the conclusions that can be made regarding its propensity to trade. 

Finally, gross trade values might still reflect the orientation of one country’s industry (for instance, toward 

services and nontradables versus transformation of intermediary products) rather than its actual trade 

integration. 

Indicators from the Network Literature: Evaluating the Place and the Connections of a 
Country in the World Trade Network 
Building on the developing field of network analysis, a new set of trade integration indicators has recently 

been constructed to analyze the global trade network (De Lombaerde and Iapadre 2012; Vinokurov et al. 

2010). Network analysis focuses on relationships between countries. Thus, the focus is on the dyad rs. The 

specificity of this method is to take into account the structural dimension of this dyad, or the effect of other 
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countries on the trade relationship between r and s. Consequently, the indicators used in this method enable 

us to better account for the direct and indirect trade links existing among countries and to better describe the 

pattern of the trade network, distinguishing between “centers” and “peripheries.” Rather than providing 

information on countries’ trade level with regard to their own economic situation, these indicators give 

information regarding countries’ positions in the world trade network and their connections with other 

countries. 

In this literature, each country is considered a node or a vertex in a network that is connected by 

trade links, or arcs. We make the distinction between two approaches. On the one side, binary network 

analysis is based only on the existence of actual trade links between countries and therefore each country’s 

number of partners. On the other side, weighted network analysis integrates not only the presence of trade 

links but also their importance (usually in value) in order to provide a finer picture of the position of each 

country in the trade network (Iapadre and Tironi 2008). 

Indicators from Binary Network Analysis 

Degree Centrality  

The simplest indicator of trade integration and the actual building block of binary network analysis is the 

“degree” of a country (d(r)), corresponding to the number of direct trade links the country has. A better 

indicator of trade integration would be the normalized degree of centrality (Kali and Reyes 2007), 

corresponding to 

 𝐶𝐶(𝑟𝑟) = 𝑑𝑑(𝑟𝑟)
𝑁𝑁−1

 (5) 

with N being the number of nodes (countries or trade partners) in the network. Both indicators have a close 

connection with the notion of extensive margin of trade. 

In a directed network, it is possible to note the difference between in-degree and out-degree (and of 

in-degree and out-degree centrality), depending on whether the interest is in a country’s incoming or 

outgoing trade flows (De Benedictis et al. 2014).12  

  
                                                      

12 It is also possible to compute the average nearest-neighbor degree (ANND(r)) to measure how a country’s trade partners are 
themselves connected (Fagiolo, Reyes, and Schiavo 2010). This variable simply corresponds to the average degree of every partner 
of a country, thus broadening the picture given by the degree centrality. 
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Figure 3.6 Normalized in-degree and out-degree by country, average, 2006–2010 

 

Source:    De Benedictis et al. (2014).  
Note:  Detailed results are presented in Appendix Section 7.2. 

Figure 3.6 presents the average normalized in-degree and out-degree of all countries worldwide 

between 2006 and 2010. Clearly apparent from these maps is that most African countries are trading with a 

limited number of countries, compared with the rest of the world. African countries imported from 115 

countries on average, whereas non-African countries imported from 126 countries. Central African 

Republic, Chad, DR Congo, Equatorial Guinea, Guinea-Bissau, and Somalia appear to have particularly few 

partners; on the other hand, SACU members (Botswana, Lesotho, Namibia, South Africa, and Swaziland) 

are connected to most countries, as is Kenya on the export side and Algeria, Morocco, and Nigeria on the 

import side. In 2010, African countries exported to 105 countries on average, whereas non-African 



 

41  

countries exported to 128 countries. Those low in- and out-degrees are a first hint at Africa’s peripheral role 

in world trade. 

Closeness Centrality 

A more global centrality measure is closeness centrality (CC(r)), corresponding to the inverse of the average 

distance along a geodesic between countries (De Benedictis et al. 2014). This indicator enables us to 

account for both direct and indirect trade links when measuring how well a country is connected to every 

other country in the network: 

 𝐶𝐶𝐶𝐶(𝑟𝑟) = 𝑁𝑁−1
∑ 𝐷𝐷(𝑟𝑟,𝑠𝑠)𝑠𝑠

 (6) 

with D(r, s) being the distance along a geodesic between countries r and s, which corresponds to the number 

of steps in the shortest path between r and s. If r and s have a trade relationship, this variable is equal to 1. If 

r and s have no trade relationship but r and r’ trade and r’ and s trade, it is equal to 2. Thus, if r has a trade 

relationship with all other countries, the denominator is minimum and C(r) is maximum at 1. If r has a 

direct relationship with 176 countries and 1 indirect trade relationship with a 177th country, passing through 

just 1 other country, the indicator takes the value  177
176+2

= 177
178

= 0.9944. 

Indirect trade relations can be particularly important due to the development of global value chains 

in which some products are imported and then reexported to a third country, directly or after processing. 

Table 3.2 indicates the values of averages by continent of in- and out-closeness centrality. Note that 

even if this indicator accounts for indirect trade links, the picture remains unchanged—Africa still appears 

to be poorly connected in the world trade network. 
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Table 3.2. In- and out-closeness centrality, averages by continent, 2010 
Continent Out-closeness centrality In-closeness centrality 
Africa 0.726 0.748 
Asia 0.792 0.777 
Europe 0.928 0.890 
North America 0.746 0.752 
Oceania 0.660 0.670 
South America 0.784 0.770 
World 0.790 0.784 

Source:  De Benedictis et al. (2014) and authors’ calculations. 

Indicators from Weighted Network Analysis 

Strength Centrality 

In-degree and out-degree do not take into account the value of trade flows. Taking these flows into account, 

it is possible to calculate in-strength and out-strength indicators, which look at the value of each importing 

or exporting flow. A weight is attributed to each trade link, usually corresponding to the value of exports, 

imports, or total trade on each trade link. Therefore, we can calculate the strength centrality, corresponding 

to the weighted counterpart of the degree centrality (De Benedictis et al. 2014). From the exporting point of 

view, the out-strength centrality is defined as 

  𝑇𝑇𝑆𝑆𝐶𝐶(𝑟𝑟) = ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠
.

𝑠𝑠,𝑠𝑠≠𝑟𝑟
𝑁𝑁−1

 (7) 

with N being the number of nodes (countries or trade partners) in the network. OSC(r) indicates the average 

flow of exports. In 2010, the world average flow of exports (US$465.0 million) is more than seven times 

greater than the African average flow of exports (US$65.3 million). 

From the importing point of view, the in-strength centrality is defined as 

 𝐼𝐼𝑆𝑆𝐶𝐶(𝑟𝑟) = ∑ 𝑋𝑋𝑠𝑠,𝑟𝑟
.

𝑠𝑠,𝑠𝑠≠𝑟𝑟
𝑁𝑁−1

 (8) 

where ISC(r) indicates the average flow of imports. In 2010, the world average flow of imports (US$464.9 

million) was more than seven times greater than the African average flow of imports (US$63.2 million). 

Both indicators have a close connection with the notion of intensive margin of trade. It is thus possible to 

take into account total trade instead of either exports or imports. 
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Normalized versions of these indicators are 

 𝑁𝑁𝑇𝑇𝑆𝑆𝐶𝐶(𝑟𝑟) = ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠
.

𝑠𝑠,𝑠𝑠≠𝑟𝑟
𝑋𝑋.,..

 (9) 

 𝑁𝑁𝐼𝐼𝑆𝑆𝐶𝐶(𝑟𝑟) = ∑ 𝑋𝑋𝑠𝑠,𝑟𝑟
.

𝑠𝑠,𝑠𝑠≠𝑟𝑟
𝑋𝑋.,..

 (10) 

In this form, these measures correspond only to trade share in terms of exports or imports, but they 

can then be used to compute more complex indicators. The total market share over total exports (normalized 

out-strength) and over total imports (normalized in-strength) of African countries is given in Table 3.3. 

Africa’s global trade share is only 3.47 percent for exports and 3.36 for imports. These results emphasize 

the small position that Africa has in world trade; only Oceania has smaller trade shares. 

Table 3.3 Cumulated normalized in- and out-strength by continent, percentages, 2010 
Continent Normalized out-strength Normalized in-strength 
Africa 3.47 3.36 
Asia 40.02 34.93 
Europe 38.03 39.01 
Latin America 6.12 6.01 
North America 10.67 15.08 
Oceania 1.68 1.60 

Source:  De Benedictis et al. (2014) and authors’ calculations. 

Weighted Closeness Centrality  

Closeness centrality evaluates the number of countries’ direct and indirect trade links in an effort to measure 

how well the country is connected to every other country in the world trading network. However, trade links 

are unweighted and consequently give the same weight to a direct (or indirect) connection with a big and a 

small trading partner. De Benedictis and colleagues (2014) provided a weighted equivalent to the closeness 

centrality, whereas Djikstra (1959) provided an algorithm that defines a weighted path as a combination of 

two elements: the minimum number of trading partners between r and s and the bilateral flow at each step. 

De Benedictis and colleagues (2014) provided weighted closeness centrality indicators for 178 countries. 

This indicator is complementary to binary closeness centrality because it focuses on the importance of the 

links between countries rather than their number. 

The maps in Figure 3.7 present the country averages of these indicators for the period 2006–2010, 

revealing again the weaker integration of Africa in the world trading network, especially on the import side. 
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In 2010, the average weighted in- and out-closeness indicators, respectively, were 0.27 and 0.51 in Africa 

(versus 0.31 and 0.66, respectively, for the rest of the world). At the continent level, we can observe a 

double geographic gradient in African countries’ integration closeness. Mediterranean and southern African 

countries appear relatively well integrated in world trade compared with most countries in central Africa. 

Only Nigeria stands out as a fairly well-connected trader in central Africa. An interpretation is that those 

better-connected countries, all of which have access to the sea, may play the role of hubs for trade between 

other African countries and the rest of the world. 

Figure 3.7 Weighted in-closeness and out-closeness by country, average, 2006–2010 

 

Source:  De Benedictis et al. (2014). 
Note:  Detailed results are presented in Appendix Section 7.2. 
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Other Indicators from the Network Analysis Literature 
The network analysis literature is rich and, as such, provides many other indicators, such as node influence, 

degree of connection, degree of integration, random-walk betweenness centrality, trade balance 

decompositions, and commute time and distance. For a clear explanation of all of these indicators, see De 

Benedictis and colleagues (2014).  

The calculation of all these indicators confirms Africa’s small role and weak integration in the 

world trading network. When direct or indirect trade links are considered, most African countries appear to 

be poorly connected in their trade with other countries. These indicators are interesting inasmuch as they 

enable us to assess countries’ place in the trade network. However, they do not provide information to 

assess the normality of the situation observed with regard to the economic and geographic situation of 

African countries. Nigeria provides a good example of this issue. It stands as one of the most well-

connected African countries, with the highest weighted out-closeness. However, if we consider that this 

petroleum-producing country is the first African economy, this situation appears much more logical. Taking 

the geographic and economic benchmark provided by the gravity equation earlier in this section (Equation 

[4]), Nigeria even appears far from being a very open economy, compared with some other African 

countries. 

Indicators like degree centrality and strength centrality are in fact very simple indicators: degree 

centrality is only the number of trading partners and strength centrality is only an average trade flow. Other 

indicators, such as closeness centrality and weighted closeness centrality, are very sophisticated. They are, 

however, more difficult to interpret. 

Diversification Indexes: Evaluating the Trade Diversification of a Country 
The quality of a country’s trade integration also depends on its diversification. More diversification in the 

number of trading partners and in the number of products traded can be associated with better integration 

and better resilience in case of the breakdown of one of those markets. A number of diversification 

indicators enable us to evaluate these dimensions. 
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Geographic Diversification Indexes 

One of the issues with indicators based on trade-to-GDP ratios is that they completely disregard the 

geographic dimension of trade and the number of a country’s trade partners. Therefore, a number of 

diversification indicators of trade links are often used to complete the analysis of trade openness. 

For this purpose, De Lombaerde and Iapadre (2012) used the number of equivalent markets, which 

corresponds to the inverse of the Herfindahl index. This indicator computes the number of equivalent 

markets of the same size that would give the same degree of diversification in trade partners as the one 

actually observed. It is defined as 

 𝐸𝐸𝐸𝐸(𝑟𝑟) = 1
𝐻𝐻(𝑟𝑟)

 (11) 

with H(r) being the Herfindahl concentration index (OECD 2005): 

 𝐻𝐻(𝑟𝑟) = ∑ �𝑋𝑋𝑟𝑟,𝑠𝑠
. +𝑋𝑋𝑠𝑠,𝑟𝑟

.

𝑋𝑋𝑟𝑟,.
. +𝑋𝑋.,𝑟𝑟

. �
2

𝑠𝑠  (12) 

Some other transformations of the Herfindahl index are also used, such as the Herfindahl-

Hirschman index (World Bank 2008; UNCTAD 2015) or the geographic diversification index (Iapadre and 

Tironi 2008). 

Figure 3.8 displays the average number of equivalent markets by country for the period 2009–2013. 

Most African countries appear to be well diversified in their trading partners, in particular Egypt (EM = 29) 

and members of SACU (24). We notice, however, that some African countries remain very dependent on a 

limited number of other countries. This is the case for most central African countries, particularly Liberia 

(EM = 3.5), Chad (3.3), and South Sudan (1.6). 
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Figure 3.8 World map of average number of equivalent markets, 2009–2013 

 

Source:    Authors’ calculations. 
Note:  EM = equivalent market. 

One issue with these indicators is that they compare the actual distribution of trade flows with an 

equidistribution benchmark that does not account for the actual size of every potential partner. Therefore, 

there is no difference between a situation in which a country trades highly with a major trading country and 

one in which a country is highly dependent on a relatively small trading country. 

In order to overcome this issue, De Lombaerde and Iapadre (2012) suggested the use of a 

benchmark based on the weight of each commercial partner in world trade. For this purpose, they used the 

Finger-Kreinin index of similarity, which they call in that context the global geographic diversification 

index (GGDI). This index evaluates the distance between the distribution of one country’s trade and the 

distribution of trade in the rest of the world: 

 𝐺𝐺𝐺𝐺𝐷𝐷𝐼𝐼(𝑟𝑟) = 1 −
∑ �𝑋𝑋𝑟𝑟,𝑠𝑠

. +𝑋𝑋𝑠𝑠,𝑟𝑟
.

𝑋𝑋𝑟𝑟,.
. +𝑋𝑋.,𝑟𝑟

. − 𝑋𝑋𝑠𝑠,.
. +𝑋𝑋.,𝑠𝑠

. −(𝑋𝑋𝑟𝑟,𝑠𝑠
. +𝑋𝑋𝑠𝑠,𝑟𝑟

. )
2𝑋𝑋.,.. −(𝑋𝑋𝑟𝑟,.

. +𝑋𝑋.,𝑟𝑟
. )

�𝑠𝑠≠𝑟𝑟

2
�  (13) 

If country r has exactly the same geographic allocation of its trade as the worldwide distribution of 

trade, each term in absolute value is equal to 0 and the index is equal to 1. The more different a country’s 

geographic allocation of trade is from the worldwide distribution of trade, the smaller this index is. 
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Figure 3.9 World map of average global geographic diversification index, 2009–2013 

 

Source:    Authors’ calculations, made at the HS6 level using data from BACI (CEPII 2015). 
Note:  Detailed results are presented in Appendix Section 7.2. GGDI = global geographic diversification index (De Lombaerde 
and Iapadre 2012). 

If we compare the map of GGDIs in Figure 3.9 with the map of numbers of equivalent markets 

(Figure 3.8), African trade appears slightly less diversified compared with the rest of the world. Taking 

countries individually, the picture can change quite substantially; now the least diversified countries are 

Somalia (GGDI = 0.24) and Guinea-Bissau (0.33).  

However, as highlighted by De Lombaerde and Iapadre (2012), with this indicator every partner is 

treated equally, geographic distances are ignored, and there is no difference between a country trading with 

its neighbors and one trading with countries scattered around the world. The most common option to 

integrate these characteristics is to turn to gravity analysis. 

Sectoral Diversification Indexes 

It can also be interesting to look at the sectoral diversification of a country’s trade, which enables us to 

know whether a country is highly dependent on a more or less limited number of products. The product 

space literature developed from Hidalgo and others (2007) also highlights the importance of diversification 

in the capability of a country to upgrade its export basket and reach faster growth.  
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Hidalgo (2012) used this methodology to study five southeastern African countries, showing that 

they are exporting few goods, which are mainly “peripheral” goods with low sophistication. Abdon and 

Felipe (2011) found, in most cases, similar results when looking at the product spaces of SSA countries. 

In order to look at product diversification as the extensive dimension of trade integration, a first and 

simpler indicator of product diversification is the number of products traded. Figure 3.10 displays the 

number of agricultural products (at the HS6 level) by country. We can see that most African countries are 

exporting a reduced number of agricultural products. 

Figure 3.10 World map of the number of agricultural products exported by continent, 2009–2013 

 
Source:    Authors’ calculations, made at the HS6 level using data from BACI (CEPII 2015). 
Note:  Detailed results are presented in Appendix Section 7.2. 

Some indexes similar to the one used for geographic diversification can also be computed. As an 

example, the number of equivalent sectoral markets (ESM(r)) measures the number of equivalent products 

of the same size that would give the same degree of diversification in products as the one actually observed: 

 𝐸𝐸𝑆𝑆𝐸𝐸(𝑟𝑟) = 1

∑ �
𝑋𝑋𝑟𝑟,.
𝑘𝑘 +𝑋𝑋.,𝑟𝑟

𝑘𝑘

𝑋𝑋𝑟𝑟,.
. +𝑋𝑋.,𝑟𝑟

. �
2

𝑘𝑘

 (14) 
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From Figure 3.11, it appears that most African countries are trading in a limited number of 

products. 

Figure 3.11 World map of number of equivalent sectoral markets by continent, 2009–2013 

 

Source:    Authors’ calculations, made at the HS6 level using data from BACI (CEPII 2015). 
Note:  Detailed results are presented in Appendix Section 7.2. ESM = equivalent sectoral markets. 

This picture is confirmed by the even more striking map in Figure 3.12, which displays an average 

global sectoral diversification index (GSDI). This is the sectoral equivalent of the GGDI, measuring the 

distance between the sectoral distribution of a country’s total trade and the sectoral distribution of trade in 

the rest of the world: 

 𝐶𝐶𝑆𝑆𝐷𝐷𝐼𝐼(𝑟𝑟) = 1 −
∑ �𝑋𝑋𝑟𝑟,.

𝑘𝑘 +𝑋𝑋.,𝑟𝑟
𝑘𝑘

𝑋𝑋𝑟𝑟,.
. +𝑋𝑋.,𝑟𝑟

. −
2𝑋𝑋.,.

𝑘𝑘−(𝑋𝑋𝑟𝑟,.
𝑘𝑘 +𝑋𝑋.,𝑟𝑟

𝑘𝑘 )
2𝑋𝑋.,.. −(𝑋𝑋𝑟𝑟,.

. +𝑋𝑋.,𝑟𝑟
. )
�𝑘𝑘

2
�  (15) 

  



 

51  

Figure 3.12 World map of average global sectoral diversification index, 2009–2013 

 

Source: Authors’ calculations, made at the HS6 level using data from BACI (CEPII 2015). 
Note: Detailed results are presented in Appendix Section 7.2. GSDI = global sectoral diversification index. 

This low diversification in the number of products traded by African countries can be highlighted as 

an explanation for the region’s weak trade integration with the rest of the world. 

It is worth noting that indexes of geographic and sectoral diversification are important indicators to 

appreciate the quality of trade integration. In the case of Africa, for example, these indexes clearly reveal an 

important failure: the relatively low number of sectors in which Africa is specialized. 

Regional Indicators: Measuring Regional Integration 
Regional trade integration can be evaluated from data on trade flows in the same way that global trade 

integration is evaluated. In addition, some simple indicators, such as intraregional trade shares, have been 

discussed for the inherent biases they carry, and some more refined indicators have been developed. 

Simple Trade-Based Regional Indicators 

The simplest and most widely used indicator of regional integration is the share of intraregional trade (SIT) 

in a region’s total trade. If we consider a group of countries R (region), this indicator would simply be 

calculated as 

 𝑆𝑆𝐼𝐼𝑇𝑇𝑅𝑅 = 2∙∑ ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠
.

𝑠𝑠∈𝑅𝑅𝑟𝑟∈𝑅𝑅
∑ �𝑋𝑋𝑟𝑟,.

. +𝑋𝑋.,𝑟𝑟
. �𝑟𝑟∈𝑅𝑅

 (16) 
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However, the use of trade shares as an indicator of regional trade integration13 is clearly misleading 

for either cross-region or time-series comparisons, because trade shares depend not only on the degree of 

integration but also on other factors, such as geography, competitiveness, and economic activity (OECD 

2005; Iapadre and Luchetti 2009). 

First, an increase of intraregional trade shares (SITR) can in fact be due to closer regional 

integration, but it can also be the result of either a loss of competitiveness on international markets 

(Walkenhorst 2013) or more dynamic activity within the region than outside the region (a procyclical bias). 

Second, its interpretation in cross-region comparisons is also misleading because trade shares are 

highly influenced by geography. For a given total regional space and a given amount of trade, this ratio 

increases with the number of states within the region. 

Third, it also depends on the size of the countries within the region. For a given total regional space, 

a given amount of trade, and a given number of states within the region, it will differ if countries are of 

equal size or if n−1 countries are small and 1 country is large. Putting this differently, the more fragmented 

a region is, the more intraregional trade is recorded and the more this share rises (Walkenhorst 2013; 

Iapadre and Luchetti 2009; Plummer, Cheong, and Hamanaka 2010). 

Fourth, for a given space and number of states, this indicator will decrease with increasing trade 

with the rest of the world. Therefore, the indicator lacks of a proper benchmark for use as a measure of 

regional integration (Hamanaka 2015). 

Figure 3.13 illustrates these biases, presenting the SITR indicator for six regions of the world: 

Africa, Asia, Europe, Latin America, North America, and Oceania. The lowest intraregional trade shares are 

found in Oceania and Africa. North America’s indicator is also relatively low, meaning that even though 

this region is well integrated, its geography (two large countries) results in relatively low intraregional trade 

compared with participation in world trade. On the other extreme, Europe has the highest indicator. This 

may be the result of deep trade integration, high fragmentation, or both. Similarly, the increase seen in 

Asia’s indicator may reflect closer integration but also higher economic activity. 

                                                      
13 Intraregional trade-to-GDP ratios can also be used for this application. 
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Figure 3.13 Intraregional trade shares by continent, 1995–2013 

 
Source:    Authors’ calculations from BACI (CEPII 2015). 
Note:  LAC = Latin America and the Caribbean. 

Figure 3.14 Average intraregional trade shares by regional agreement 

 
Source:    Authors’ calculations from BACI (CEPII 2015). 
Note:  ASEAN = Association of Southeast Asian Nations; CEMAC = Central African Economic and Monetary Community; 
COMESA = Common Market for Eastern and Southern Africa; EAC = East African Community; ECOWAS = Economic 
Community of West African States; EU = European Union; IGAD = Intergovernmental Authority on Development; Mercosur = 
Mercado Común del Sur (Common Market of the South); NAFTA = North American Free Trade Agreement; SADC = Southern 
African Development Community; UMA = Union du Maghreb Arabe (Arab Maghreb Union).
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Figure 3.14 plots the SITR indicator for 11 regional agreements: 7 in Africa (CEMAC, COMESA, 

EAC, ECOWAS, IGAD, SADC, and UMA) and 4 outside Africa (ASEAN, the EU [that is, the EU-27 

countries], Mercosur, and NAFTA). The low level of this indicator for African regional agreements may 

stem from weak trade integration, from geography (the number of states and the size of member states), 

or from relatively large trade with the rest of the world. Again, a procyclical bias may explain the increase 

of this indicator for ASEAN and its decrease for the EU. 

Refined Trade-Based Regional Indicators 

In order to tackle some of the issues and limitations discussed previously, a number of refined trade-based 

indicators have been developed. 

The first of these indicators is the intraregional trade intensity index (IRTIR), corresponding to the 

ratio of the intraregional trade share of region R to its share in world trade (Iapadre and Luchetti 2009; 

Plummer, Cheong, and Hamanaka 2010). Unlike simple trade shares, this indicator sets the shares in 

world trade as a benchmark for comparison (Hamanaka 2015). With αi being the share of country i in 

world trade, the IRTI is defined as follows: 

 𝐼𝐼𝐼𝐼𝑇𝑇𝐼𝐼𝑅𝑅 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑅𝑅
𝛼𝛼𝑅𝑅

=
2∙∑ ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠.

𝑠𝑠∈𝑅𝑅𝑟𝑟∈𝑅𝑅
∑ �𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟. �𝑟𝑟∈𝑅𝑅
∑ �𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟. �𝑟𝑟∈𝑅𝑅

2∙𝑋𝑋.,..

 (17) 

This indicator defines a norm for the share of regional trade in total trade of region R: this norm is 

region R’s weight in world trade. If this indicator is equal to 1, region R’s trade is considered to be neutral 

from a geographic point of view; its share of regional trade in its total trade is equal to its share of trade in 

world trade. If this indicator is greater (respectively, less) than 1, its trade is more (respectively, less) 

oriented within the region. 

Figure 3.15 describes the evolution of the IRTI by continent. Africa’s index is relatively high; it 

was the second-highest index among the six continents in 2013. This IRTI level indicates that regional 
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trade is relatively high in Africa, even though Africa’s share of regional trade in total trade is low 

compared with that of other regions in the world.14 
 

Figure 3.15 Intraregional trade intensity index by continent, 1995–2013 

 
Source:    Authors’ calculations from BACI (CEPII 2015). 
Note:  LAC = Latin America and the Caribbean. 

Figure 3.16 describes the evolution of the IRTI of 11 regional agreements. This figure shows that 

regional trade is more important for African regional agreements than for other regional agreements such 

as ASEAN, the EU, Mercosur, or NAFTA. However, the only African regional agreements that show an 

improvement in these indexes over the period are CEMAC and COMESA. 

                                                      
14 We confirm here the results of Iapadre and Luchetti (2010). 
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Figure 3.16 Intraregional trade intensity index by regional agreement, 1995–2013 

 
Source:    Authors’ calculations from BACI (CEPII 2015). 
Note:  ASEAN = Association of Southeast Asian Nations; CEMAC = Central African Economic and Monetary Community; 
COMESA = Common Market for Eastern and Southern Africa; EAC = East African Community; ECOWAS = Economic 
Community of West African States; EU = European Union; IGAD = Intergovernmental Authority on Development; Mercosur = 
Mercado Común del Sur (Common Market of the South); NAFTA = North American Free Trade Agreement; SADC = Southern 
African Development Community; UMA = Union du Maghreb Arabe (Arab Maghreb Union). 

Correspondingly, an extraregional trade intensity index (ERTI(R)) can be computed as follows: 

 𝐸𝐸𝐼𝐼𝑇𝑇𝐼𝐼𝑅𝑅 = 1−𝑆𝑆𝑆𝑆𝑆𝑆𝑅𝑅
1−𝛼𝛼𝑅𝑅

=
1−

2∙∑ ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠.
𝑠𝑠∈𝑅𝑅𝑟𝑟∈𝑅𝑅

∑ �𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟. �𝑟𝑟∈𝑅𝑅

1−
∑ �𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟. �𝑟𝑟∈𝑅𝑅

2∙𝑋𝑋.,..

 (18) 

As shown by Iapadre and Luchetti (2010), however, this index still incorporates a number of 

statistical biases.  

First, it has what Hamanaka (2015) called a “giant problem.” If the region of interest is important, 

the evolution of its trade will also affect the world’s total trade. Thus, if regional trade has a high bias 

toward itself, the indicator will poorly reflect this bias, which will instead be included in the world’s 

benchmark.  

Second, the ERTI has a range variability problem (Iapadre and Luchetti 2009; Hamanaka 2015). 

Its maximum value depends on the region’s total trade, which could bias cross-region and intertemporal 

comparisons. Figure 3.16 illustrates the importance of this problem. The EU, NAFTA, and ASEAN all 
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have an ERTI greater than 1 and thus have their trade oriented toward themselves. However, these results 

appear very low compared with those of some smaller areas, such as EAC or IGAD. 

Third, the index has a range asymmetry problem (Iapadre and Luchetti 2009). The range below 

the threshold value of 1 (geographic neutrality) is much smaller (0 to 1) than the range above the 

threshold (1 to infinity).  

Finally, the ERTI has a dynamic ambiguity problem because, in some particular cases, both intra- 

and extraregional trade intensity can move in the same direction (Iapadre and Luchetti 2009). 

In order to overcome some of these biases, Iapadre and Luchetti (2009) proposed a regional trade 

introversion (RTI) index. This index is based on modified intra- and extraregional intensity indexes 

(MIRTI(R) and MERTI(R)), for which intraregional trade shares are compared with region R’s share in 

trade with the rest of the world. Taking the rest of the world as the benchmark instead of the whole world 

enables us to overcome Hamanaka’s “giant problem” (2015) and the range variability problem (Iapadre 

and Luchetti 2009). We have the following: 

 𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝐼𝐼𝑅𝑅 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑅𝑅
∑ ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠. +𝑋𝑋𝑠𝑠,𝑟𝑟.

𝑠𝑠∉𝑅𝑅𝑟𝑟∈𝑅𝑅
∑ 𝑋𝑋𝑠𝑠,.. +𝑋𝑋.,𝑠𝑠.𝑠𝑠∈𝑅𝑅

=
2∙∑ ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠.

𝑠𝑠∈𝑅𝑅𝑟𝑟∈𝑅𝑅
∑ �𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟. �𝑟𝑟∈𝑅𝑅

∑ ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠. +𝑋𝑋𝑠𝑠,𝑟𝑟.
𝑠𝑠∉𝑅𝑅𝑟𝑟∈𝑅𝑅

∑ 𝑋𝑋𝑠𝑠,.. +𝑋𝑋.,𝑠𝑠.𝑠𝑠∉𝑅𝑅

 (19) 

 𝐸𝐸𝐸𝐸𝐼𝐼𝑇𝑇𝐼𝐼𝑅𝑅 = 1−𝑆𝑆𝑆𝑆𝑆𝑆𝑅𝑅
1−

∑ ∑ 𝑋𝑋𝑟𝑟,𝑠𝑠. +𝑋𝑋𝑠𝑠,𝑟𝑟.
𝑠𝑠∉𝑅𝑅𝑟𝑟∈𝑅𝑅

∑ 𝑋𝑋𝑠𝑠,.. +𝑋𝑋.,𝑠𝑠.𝑠𝑠∉𝑅𝑅

 (20) 

The RTI index (RTI(R)) is then 

 𝐼𝐼𝑇𝑇𝐼𝐼𝑅𝑅 = 𝑀𝑀𝑆𝑆𝑅𝑅𝑆𝑆𝑆𝑆𝑅𝑅−𝑀𝑀𝑀𝑀𝑅𝑅𝑆𝑆𝑆𝑆𝑅𝑅
𝑀𝑀𝑆𝑆𝑅𝑅𝑆𝑆𝑆𝑆𝑅𝑅+𝑀𝑀𝑀𝑀𝑅𝑅𝑆𝑆𝑆𝑆𝑅𝑅

 (21) 

This indicator measures the intensity of regional trade introversion. It is symmetric and 

independent from the size of the region, and it increases only if intraregional trade grows more quickly 

than extraregional trade (Iapadre and Luchetti 2009; Hamanaka 2015). With this indicator and contrary to 

regional trade share, cross-region comparisons are possible. Positive (respectively, negative) signs means 

that a region is more (respectively, less) introverted than extraverted. 

Figure 3.17 illustrates the evolution of RTI indexes by continent during the period 1995–2013. In 

2013, the most introverted continent was Europe. Oceania saw a decline in the indicator during this 
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period, meaning growing trade extraversion. Africa appears relatively introverted, ranking second among 

the six continents in 2013. 

Figure 3.17 Regional trade introversion index by continent, 1995–2013 

 
Source:     Authors’ calculations. 
Note:  LAC = Latin America and the Caribbean. 

Figure 3.18 indicates the evolution of RTI indexes by African regional trade agreement (RTA) 

during the period 1995–2013. African RTAs appear relatively introverted, although the UMA’s 

introversion is lower than that of other RTAs. 
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Figure 3.18 Regional trade introversion index by African regional agreement, 1995–2013 

 
Source:    Authors’ calculations from BACI (CEPII 2015). 
Note:  CEMAC = Central African Economic and Monetary Community; COMESA = Common Market for Eastern and 
Southern Africa; EAC = East African Community; ECOWAS = Economic Community of West African States; IGAD = 
Intergovernmental Authority on Development; SADC = Southern African Development Community; UMA = Union du Maghreb 
Arabe (Arab Maghreb Union). 

This discussion about indicators of RTI is emblematic of the difficulties met by many institutions 

involved in the measurement of trade integration. The share of regional trade in total trade is clearly 

misleading because this indicator has many drawbacks: no benchmark, bias related to the degree of 

geographic fragmentation, no theoretical foundations, and so on. However, this indicator is frequently 

used by policymakers as well as national and international institutions. The construction of the RTI index 

is simple and corrects many biases attached to the share of regional trade in total trade.  

Indicators of Introversion toward a Specific Region 
All the indicators presented to evaluate the introversion of a region’s trade toward itself can be adapted in 

the following way to evaluate the introversion of a country toward the region it is part of: 

 𝑆𝑆𝐼𝐼𝑇𝑇𝑟𝑟/𝑅𝑅 =
∑ (𝑋𝑋𝑟𝑟,𝑠𝑠

. +𝑋𝑋𝑠𝑠,𝑟𝑟
. )𝑠𝑠∈𝑅𝑅/𝑟𝑟

𝑋𝑋𝑟𝑟,.
. +𝑋𝑋.,𝑟𝑟

.  (22) 
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 𝐼𝐼𝐼𝐼𝑇𝑇𝐼𝐼𝑟𝑟/𝑅𝑅 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟
𝛼𝛼𝑅𝑅/𝑟𝑟

=
∑ (𝑋𝑋𝑟𝑟,𝑠𝑠. +𝑋𝑋𝑠𝑠,𝑟𝑟. )𝑠𝑠∈𝑅𝑅/𝑟𝑟

𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟.

∑ �𝑋𝑋𝑟𝑟′,.
. +𝑋𝑋.,𝑟𝑟′

. �𝑟𝑟′∈𝑅𝑅/𝑟𝑟
2×𝑋𝑋.,..

 (23) 

 𝐸𝐸𝐼𝐼𝑇𝑇𝐼𝐼𝑟𝑟/𝑅𝑅 = 1−𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟/𝑅𝑅

1−𝛼𝛼𝑟𝑟
=

1−
∑ (𝑋𝑋𝑟𝑟,𝑠𝑠. +𝑋𝑋𝑠𝑠,𝑟𝑟. )𝑠𝑠∈𝑅𝑅/𝑟𝑟

𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟.

1−
∑ �𝑋𝑋𝑟𝑟′,.

. +𝑋𝑋.,𝑟𝑟′
. �𝑟𝑟′∈𝑅𝑅/𝑟𝑟

2×𝑋𝑋.,..

 (24) 

 𝐸𝐸𝐼𝐼𝐼𝐼𝑇𝑇𝐼𝐼𝑟𝑟/𝑅𝑅 = 𝑆𝑆𝑆𝑆𝑆𝑆𝑅𝑅
∑ ∑ (𝑋𝑋𝑟𝑟′,𝑠𝑠

. +𝑋𝑋𝑠𝑠,𝑟𝑟′
. )𝑠𝑠≠𝑟𝑟𝑟𝑟′∈𝑅𝑅/𝑟𝑟

∑ (𝑋𝑋𝑠𝑠,.. +𝑋𝑋.,𝑠𝑠. )𝑠𝑠≠𝑟𝑟

=
∑ (𝑋𝑋𝑟𝑟,𝑠𝑠. +𝑋𝑋𝑠𝑠,𝑟𝑟. )𝑠𝑠∈𝑅𝑅/𝑟𝑟

𝑋𝑋𝑟𝑟,.. +𝑋𝑋.,𝑟𝑟.

∑ ∑ (𝑋𝑋𝑟𝑟′,𝑠𝑠
. +𝑋𝑋𝑠𝑠,𝑟𝑟′

. )𝑠𝑠≠𝑟𝑟𝑟𝑟′∈𝑅𝑅/𝑟𝑟
∑ (𝑋𝑋𝑠𝑠,.. +𝑋𝑋.,𝑠𝑠. )𝑠𝑠≠𝑟𝑟

 (25) 

 𝐸𝐸𝐸𝐸𝐼𝐼𝑇𝑇𝐼𝐼𝑟𝑟/𝑅𝑅 = 1−𝑆𝑆𝑆𝑆𝑆𝑆𝑟𝑟/𝑅𝑅

1−
∑ ∑ (𝑋𝑋𝑟𝑟′,𝑠𝑠

. +𝑋𝑋𝑠𝑠,𝑟𝑟′
. )𝑠𝑠≠𝑟𝑟𝑟𝑟′∈𝑅𝑅/𝑟𝑟

∑ (𝑋𝑋𝑠𝑠,.. +𝑋𝑋.,𝑠𝑠. )𝑠𝑠≠𝑟𝑟

 (26) 

 𝐼𝐼𝑇𝑇𝐼𝐼𝑟𝑟/𝑅𝑅 = 𝑀𝑀𝑆𝑆𝑅𝑅𝑆𝑆𝑆𝑆𝑟𝑟/𝑅𝑅−𝑀𝑀𝑀𝑀𝑅𝑅𝑆𝑆𝑆𝑆𝑟𝑟/𝑅𝑅

𝑀𝑀𝑆𝑆𝑅𝑅𝑆𝑆𝑆𝑆𝑟𝑟/𝑅𝑅+𝑀𝑀𝑀𝑀𝑅𝑅𝑆𝑆𝑆𝑆𝑟𝑟/𝑅𝑅
 (27) 

Figures 3.19 and 3.20, respectively, present the results for the introversion (RTI) of COMESA 

and ECOWAS and the introversion of their member countries toward their respective regions. The figures 

illustrate some heterogeneous results in terms of regional introversion across member countries, with 

Libya in COMESA (Figure 3.19) and Liberia in ECOWAS (Figure 3.20) appearing less introverted than 

most other member countries. Introversion also evolves differently for different countries in the same 

region. For example, from 2000 to 2013, Eritrea shows a growing introversion toward COMESA, 

whereas Ethiopia’s introversion decreases. 
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Figure 3.19 Average intraregional trade introversion of COMESA and introversion of member 
countries toward region, 1995–2013 

 
Source:    Authors. 
Note:  COMESA = Common Market for Eastern and Southern Africa. 

Figure 3.20 Average intraregional trade introversion of ECOWAS and introversion of member 
countries toward region, 1995–2013 

 
Source:    Authors. 
Note:  ECOWAS = Economic Community of West African States. 

Some similar indicators can also be computed to evaluate the introversion of a region toward 

another region (Hamanaka 2015). 
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Indicators of Trade in Value-Added: Assessing the Role of Trade in an Economy and Its 
Place in Global Value Chains 
The rapid development of global value chains and trade in intermediate consumption has deeply modified 

the world trading structure. Where we used to see sectoral specialization, we now observe the 

development of a specialization in tasks, combined with a fragmentation of production chains across the 

world (World Trade Organization 2010). These factors fundamentally change the notion of “country of 

origin,” on which most statistics are based (World Trade Organization 2010; OECD 2005), raising some 

new issues regarding the measurement of trade and trade integration.  

Trade statistics are usually measured in gross terms, implying a “double counting” of 

intermediate consumption that crosses multiple borders (Koopman et al. 2010). Therefore, it is 

increasingly important to pay closer attention to the value-added content of trade and to develop new 

indicators for this purpose. Such indicators will be particularly useful for the study of trade integration in 

order to uncover the place and importance of each country in global value chains. For example, 

Walkenhorst (2015) suggested that the proportion of foreign value-added in a country’s gross exports 

would be a very good indicator of the success of economic integration. 

Moreover, these indicators can help us better understand how a country “uses” its trade to serve 

its economy (or the other way around). In other words, by looking at the transfers of value-added, we can 

better identify the countries that are primary producers, intermediate transformers or trade hubs, or final 

consumers. This identification can shed light on the results from the other indicators presented thus far, in 

light of the influence that an industrial orientation could have on those indicators. 

The World Trade Organization (2010) has presented three main methods for the measurement of 

trade in value-added: 

• Direct measurement at the company level 

• Measurement through standard trade statistics 

• Indirect measurement through input-output tables 
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These three techniques require high-quality data, but available data are generally limited in their 

temporal and spatial coverage. A comparison between the value of intermediate imports and that of gross 

output (Hummels, Ishii, and Kei-Mu 2001) could be a first estimate, but some issues appear when 

intermediate consumption crosses several borders. The use of intercountry input-output (ICIO) tables thus 

appears to be the most suitable technique, although the database used for this purpose generally does not 

cover every year (World Trade Organization 2010). 

The literature on the decomposition of trade in value-added through ICIO databases has 

developed greatly in recent years. Koopman, Wang, and Shang-Jin (2014) provided the first full 

decomposition of a country’s gross exports into value-added components by source and other double-

counted terms. They extracted the share of domestic or foreign value-added exported in the gross exports 

as well as shares of reexported or reimported value. Borin and Mancini (2015) extended this framework 

to decompose gross trade at the bilateral level. The terms extracted by Koopman, Wang, and Shang-Jin 

(2014) enabled Borin and Mancini (2015) to calculate various indicators, including components for 

backward integration (the share of foreign value-added in a country’s exports) and forward integration 

(the share of a country’s value-added in other countries’ exports; see AfDB, OECD, and UNDP 2014), as 

well as vertical specialization indicators inspired by the work of Hummels, Ishii, and Kei-Mu (2001); 

Daudin, Rifflart, and Schweisguth (2011); and Johnson and Noguera (2012). Vertical specialization 

“occurs when (1) a good is produced in two or more sequential stages; (2) two or more countries provide 

value-added during the production of the good; (3) at least one country must use imported inputs in its 

stage of the production process, and some of the resulting output must be exported.” (Hummels, Ishii, and 

Kei-Mu 2001, 76).  

A few different databases are suitable and have been used for this purpose. Jones and others 

(2014) made a comparison of the three most commonly used, respectively, those of the Global Trade 
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Analysis Project (GTAP),15 the OECD,16 and the World Input-Output Database project.17 Unfortunately, 

only the GTAP database disaggregates Africa. However, another database, the Eora multiregion input-

output table database (Eora Project 2017), covers up to 189 countries, including 49 African countries. 

This database was used in AfDB, OECD, and UNDP (2014) and in Allard and colleagues (2016). 

Regarding the results these indicators give for Africa, Johnson and Noguera (2012) reported a 

relatively high ratio of domestic value-added content in gross exports. This finding confirms the low 

participation of Africa in vertical trade shown in Daudin, Rifflart, and Schweisguth (2011). Using 

calculations from the Eora database, AfDB, OECD, and UNDP (2014) and Allard and colleagues (2016) 

analyzed backward and forward integration in global value chains, which are evaluated, respectively, by 

the share of foreign value-added in the exports of a country and the share of domestic value-added that is 

then reexported by the destination country. 

Allard and colleagues (2016) reported that SSA countries are located at the beginning of global 

value chains, with the share of foreign value-added (backward integration) representing only 15 percent 

of their exports, and with a high share of their exports then being used as intermediate consumption in 

other regions of the world (forward integration). The authors noted, however, a high heterogeneity across 

African countries in this situation. 

AfDB, OECD, and UNDP (2014) highlighted Africa’s low but growing participation in global 

value chains, with a share in the world trade in value-added that grew from 1.4 percent to 2.2 percent 

between 1995 and 2011. However, the authors showed that relative to its own level of trade in value-

added, Africa is well integrated in global value chains. Measuring integration in global value chains as the 

share of forward and backward integration in total value-added exported, Africa ranks third, behind 

Europe and Southeast Asia. This finding confirms that Africa acts principally as a commodity producer 

for the rest of the world, with much of its integration consisting of forward integration. Nevertheless, the 

                                                      
15Used in Daudin, Rifflart, and Schweisguth (2011); Johnson and Noguera (2012); Koopman, Wang, and Shang-Jin (2014); 

and Lejour, Rojas-Romagosa, and Veenendaal (2014). 
16 Used in Hummels, Ishii, and Kei-Mu (2001); and OECD (2015). 
17 Used in Los, Timmer, and de Vries (2013); Borin and Mancini (2015); and Cappariello and Felettigh (2015). 
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authors noted that the growth of backward integration is much quicker than that of forward integration. At 

the regional level, East Africa is shown to be the most successful in developing regional value chains. 

Both AfDB, OECD, and UNDP (2014) and Allard and colleagues (2016) also underlined the actual and 

potential role of South Africa for the development of regional value chains in southern Africa.  

Cosnard and Laborde (forthcoming) computed a new set of trade-in-value-added indicators 

inspired by the OECD’s Trade in Value-Added (TiVA) database (see OECD 2015) and the decomposition 

of gross exports from Koopman, Wang, and Shang-Jin (2014). Based on the GTAP database, these 

indicators provide results for a number of African countries. Although it does not have coverage as wide 

as the Eora database, the GTAP database has been designed for trade analysis and can be expected to 

provide more reliable results.  

Among the indicators computed, we present results for the decomposition of gross exports in 

origin and destination of value-added, inspired by Koopman, Wang, and Shang-Jin (2014), as well as the 

share of domestic value-added finally consumed abroad, inspired by an indicator in OECD’s TiVA 

database (OECD 2015). Figure 3.21 presents these results for 2011 in the 26 African countries 

represented in the GTAP database.  

Koopman, Wang, and Shang-Jin (2014) decomposed gross exports into nine components that we 

call KWW1 to KWW9: 

• KWW1: Foreign value-added in exports of intermediate goods 

• KWW2: Foreign value-added in exports of final goods 

• KWW3: Domestic value-added in direct exports of final goods 

• KWW4: Domestic value-added in intermediate exports absorbed by direct importers 

• KWW5: Domestic value-added in intermediate goods reexported to third countries 

• KWW6: Domestic value-added in intermediate exports reimported as final goods 

• KWW7: Domestic value-added in intermediate inputs reimported as intermediate goods and 
finally absorbed at home 

• KWW8: Double-counted value-added originally produced at home in intermediate exports 

• KWW9: Double-counted value-added originally produced abroad in intermediate exports 
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Figure 3.21 Decomposition of gross exports by origin and destination of value-added, 2011

 

Source:    Cosnard and Laborde (forthcoming). 
Note:  KWW1 = foreign value-added in exports of intermediate goods; KWW2 = foreign value-added in exports of final 
goods; KWW3 = domestic value-added in direct final goods exports; KWW4 = domestic value-added in intermediate exports 
absorbed by direct importers; KWW5 = domestic value-added in intermediate goods reexported to third countries; KWW6 = 
domestic value-added in intermediate exports reimported as final goods; KWW7 = domestic value-added in intermediate inputs 
reimported as intermediate goods and finally absorbed at home; KWW8 = double-counted value-added originally produced at 
home in intermediate exports; KWW9 = double-counted value-added originally produced abroad in intermediate exports. 

This decomposition of gross exports provides important information for the characterization of a 

country’s trade and the evaluation of its integration, in turn enabling us to determine the importance of 

exports of intermediate goods relative to final goods. We can find backward integration in the shares of 

foreign value-added in exports. Altogether, this methodology enables us to disentangle the place of a 

country in global value chains.  
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African countries again present a heterogeneity of situations. Concerning backward integration 

(KWW1 and KWW2), foreign value-added represents less than 10 percent of the exports of Botswana, 

Burkina Faso, and Nigeria, reflecting these countries’ early position in global value chains. On the other 

end, Benin and Togo, two entrepôt economies, have gross exports composed of more than 30 percent 

foreign value-added. We also observe that those African countries reimport nearly none of the value-

added they export. This is usually characteristic of a more downstream situation in global value chains. 

However, because the content of foreign value-added in exports appears to be low for most of these 

countries, we could suppose that it may reflect the low activity of African countries in the design of 

processed products, as well as a certain incapacity to purchase the more processed products made from 

their value-added. 

The share of domestic value-added finally consumed abroad is an interesting indicator to examine 

the real dependency of an economy on its exports and thus how much that economy relies on foreign 

demand. Figure 3.22 shows that Côte d’Ivoire, Togo, and Tunisia export more than 20.9 percent of the 

value-added they produce, revealing a relatively high dependence on foreign demand. On the other side, 

this share falls to less than 9.4 percent for Benin, Cameroon, Egypt, Ethiopia, Kenya, and Rwanda. 
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Figure 3.22 Map of the shares of domestic value-added finally consumed abroad for a sample of 
African countries 

 
Source: Cosnard and Laborde (forthcoming). 

Data and studies for the analysis of African integration in terms of trade-in-value-added 

indicators are still scarce. However, this research already appears to be a powerful tool to understand both 

Africa’s place in world trade and how it uses and can develop its trade in terms of its economic 

characteristics. There already exist a significant number of indicators for this purpose, and many more 

could still be developed from the decomposition of gross trade flows in value-added. This literature, 

though recent, presents significant potential, and its importance should continue to grow because global 

value chains are likely to continue to develop and statistical gaps are likely to be progressively filled. 
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4.  PRICE-BASED INDICATORS: AN ACTUAL MEASURE OF TRADE 
INTEGRATION WITH A LIMITED EMPIRICAL SCOPE 

One consequence of trade integration is the equalization of prices across countries, which supports the 

law of one price (LOP), that is, if trade integration is complete between two places, the price of tradable 

goods should be equal in both places (Harrison 1996; Globerman and Storer 2003; Qin, Cagas, and 

Magtibay-Ramos 2007; Vinokurov et al. 2010). If not, consumers should buy only at the place where the 

price is low, and sellers should offer the good only at the place where it is high. Consequently, more 

demand should push the price up in the former place and more supply should push the price down in the 

latter, until prices are equal. Consequently, the study of prices in different markets and their compliance 

with the LOP can be used as a method to assess trade integration at the global and regional levels. 

This law may also be verified if price evolutions are parallel; in this case, the issue of price 

transmission is studied. An illustration of this approach was given by Ihle, von Cramon-Taubadel, and 

Zorya (2010), who first assessed the cointegration issue (the long-run price relationships) between 16 

price series of maize in 3 countries (Kenya, Tanzania, and Uganda) and then analyzed the factors 

explaining the magnitude of price transmission. This study concluded that Tanzania is isolated from 

Kenya and Uganda (all three of them members of the EAC) due to frequent export bans. Moreover, 

Tanzania is fragmented from an internal point of view; this fragmentation is caused by underdeveloped 

infrastructure and domestic nontariff trade barriers. 

Studying the LOP or price transmission is quite interesting and often provides a rich and detailed 

analysis of trade integration. However, this approach also faces some theoretical and empirical 

limitations. First, in the LOP, commodities are assumed to be homogeneous and traded in a competitive 

market (Arribas, Pérez, and Tortosa-Ausina 2006; Walkenhorst 2015). This constraint substantially limits 

the scope for application of this method. Second, there exist empirical limitations due to the availability of 

price series. Estimations can be made only at the microeconomic level for particular markets or under 

certain assumptions by using aggregated market indexes (Vinokurov et al. 2010). Third, it remains 

important to check whether trade is actually occurring between the two markets (Walkenhorst 2015). 
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Some prices could move in similar directions due to local similarities without any trade integration 

actually existing between the two places. 

It may also be tempting to use a similar practice with some price indexes to extract conclusions 

on trade integration at a broader level. However, Qin, Cagas, and Magtibay-Ramos (2007) highlighted 

some issues for the evaluation of trade integration through price data at the macro level. For instance, 

there is a lack of rigorous justification to compare aggregate price indexes because they are based on 

heterogeneous products, with consumers in different places having different tastes and thus different 

consumption baskets. Moreover, nontradable goods exist and would need to be excluded from such 

indexes. 

Nonetheless, we can cite a few studies that have proposed various methods to estimate trade 

integration from price data and have tackled some of the limitations of this approach: 

• Walkenhorst (2015) suggested the use of different prices for homogeneous goods, such as 
staple food items or of a liter of diesel, as some aggregate trade cost indicators. 

• Fackler and Tastan (2008) proposed the use of the Takayama-Judge model of spatial price 
transmission as well as an indirect inference econometric method to estimate this model. 
Building on this idea, they proposed three measures of market integration based on price 
transmission ratios, which measure the degree to which an excess demand shock in one 
location is transmitted to another location. After presenting an illustrative example using 
simulated data, they used this approach to study the integration of soybean markets between 
the United States, Brazil, and Rotterdam. 

• Qin, Cagas, and Magtibay-Ramos (2007) investigated economic integration in developing 
Asia, proposing a dynamic-factor error correction model to analyze consumer price indexes 
with regard to interest and exchange rates. 

Following a seminal paper from Engel and Rogers (1998), who estimated deviation from the LOP 

across the US-Canadian border, a large body of literature has developed around the evaluation of border 

effects using price data. As far as Africa is concerned, this type of study often finds poor verification of 

the LOP and incomplete price transmission (Versailles 2012; Brunelin and Portugal-Perez 2013; Araujo 

Bonjean and Brunelin 2013; Brenton, Portugal-Perez, and Regolo 2014; Balchin, Edwards, and Sundaram 

2015). It reflects in particular the implementation of tariffs and NTBs, the frequent application of export 

bans, and poor transportation infrastructure. However, most of those studies show that when countries 
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share a common currency or belong to the same economic union, there are smaller border effects 

(Brunelin and Portugal-Perez 2013; Brenton, Portugal-Perez, and Regolo 2014; Balchin, Edwards, and 

Sundaram 2015). In their review of the literature, Rashid et al. (2010) found relatively good integration in 

Africa’s grain markets. However, most of the studies they reviewed were based on a comparison of 

markets in the same country. These authors also highlighted the major limiting effect of distance and poor 

infrastructure on trade integration. 

These studies based on price data are probably the most accurate methods to describe actual trade 

integration. However, the results they provide are valid only for the markets they study. This is a major 

empirical limitation and explains why these studies can hardly be used for major cross-country and cross-

region comparisons. 
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5.  AGGREGATE INDICATORS: SOME SYNTHETIC INDICATORS WITH INHERENT 
BIASES 

In order to assess globalization and economic integration while also taking into account each of the 

multiple dimensions of these phenomena, a number of different composite indexes have been constructed. 

These indexes, such as the KOF Globalization Index, the A. T. Kearney / Foreign Policy Globalization 

Index, or the Africa Regional Integration Index, provide simple yet comprehensive indicators of 

countries’ economic integration (De Lombaerde and Iapadre 2008a, 2012). 

Generally, these indexes are built using statistical methods to aggregate some submeasures of 

each assumed dimension of globalization (Arribas, Pérez, and Tortosa-Ausina 2006). Those submeasures 

concern not only trade flows but also investments, trade costs, and even social and political aspects such 

as communication or membership in some international organization. However, in addition to the 

difficulty of reaching a globally recognized definition of globalization (De Lombaerde and Iapadre 2008a, 

2012; Samimi, Lim, and Buang 2011), these indicators present an obvious trade-off between the number 

of measures they incorporate and their conceptual clarity (De Lombaerde and Iapadre 2008b, 2012). 

Furthermore, some questions can be raised regarding the justification of the weights attributed to each of 

the measures in these indicators (De Lombaerde and Iapadre 2012, 2008a). 

Rodriguez and Rodrik (2001) provided a strong criticism of this type of measurement of trade 

integration, particularly the Sachs-Warner index of trade openness. This index is composed of six criteria 

(average import duties, coverage rate of NTBs, country classification as a socialist economy, existence of 

a monopoly state enterprise on export products, existence of a black market exchange rate, and gap 

between this rate and the official rate) with various thresholds, binary variables, and subjective 

classifications. Rodriguez and Rodrik (2001) criticized the choice of these six elements and questioned 

the equal weight given to each of them. We could formulate the same criticisms if we look at the Africa 

Regional Integration Index or the KOF Globalization Index. 
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The trade integration composite indicator of the Africa Regional Integration Index is based on 

four indicators that are given equal weight (Koami et al. 2016): 

• The level of customs duties on imports 

• The share in GDP of intraregional goods exported 

• The share in GDP of intraregional goods imported 

• The share in total trade of intraregional trade 

The economic dimension of the KOF Globalization Index is based on the following subindicators 

and weights (Hälg and Dreher 2015): 

• Actual flows (50 percent):  
− Trade (percentage of GDP) (22 percent)  
− Foreign direct investment, stocks (percentage of GDP) (27 percent)  
− Portfolio investment (percentage of GDP) (24 percent)  
− Income payments to foreign nationals (percentage of GDP) (27 percent)  

• Restrictions (50 percent):  
− Hidden import barriers (23 percent)  
− Mean tariff rate (28 percent)  
− Taxes on international trade (percentage of current revenue) (26 percent)  
− Capital account restrictions (23 percent)  

We have already discussed the limitations of most of these subindicators, particularly those based 

on trade-to-GDP ratios or intraregional trade shares; the different weights used can also be questioned, 

especially the addition of trade restrictions and trade flow indicators. 

Figure 5.1 displays the average results of the KOF Globalization Index for 46 African countries. 

We observe heterogeneous results across countries. We can also see an an imperfect correlation between 

the results for Restrictions Index and Actual Flows Index, with, for example, Kenya having a rather good 

restrictions index and a small Actual Flows Index, whereas Zimbabwe is in the opposite situation. On 

average, African countries perform poorly on this indicator, with an average economic globalization 

index of 54 between 2009 and 2013. For comparison, 79 percent of the countries outside of Africa have 

higher scores. 
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Finally, although these indicators can provide some good, ready-to-use first tendencies, they must 

also be used carefully in a more in-depth analysis of the trade integration of a given country or region. 

Though they can incorporate information from a whole set of indicators, their aggregation methods lack 

theoretical justification and their final results may hide some inherent biases due to the subindicators on 

which they are based.  
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Figure 5.1 Average KOF Globalization Index results by African country, 2009–2013 

 
Source:  http://globalization.kof.ethz.ch/ 
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6.  WHICH INDICATORS SHOULD BE RECOMMENDED?  

In this section we establish a final diagnostic and conducts a ranking of all the indicators discussed in 

order to highlight the most interesting ones. In order to guide the selection of an accurate set of 

complementary indicators, we also classify indicators according to the type of information they provide 

for the evaluation of trade integration. We proceed in two stages. 

 First, throughout this review, we have observed that indicators can provide different types of 

information for the evaluation of trade integration. In addition to the different strengths and biases that 

indicators carry, this is another argument for basing any analysis of trade integration on different, 

complementary indicators. In order to clarify the type of information that each indicator can provide and 

better show their complementarity, we propose the following typology of information that indicators can 

provide regarding trade integration:  

• The political and structural conditions for trade integration (trade barriers) 

• The effective importance of trade integration: 
− In intensive terms (volume of trade, degree of connection between markets) 
− In extensive terms (numbers of markets connected in terms of sectors and countries) 

• The absolute influence and importance of the country in world trade 

• Other information for the characterization of trade integration 

We present the classification of global indicators according to this typology in Table 6.2. . In 

association with the ranking of indicators given in Tables 6.2 and 6.3, it can guide the selection of 

indicators in order to accurately evaluate trade integration in all its dimensions.  
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Table 6.1 Classification of indicators by type of information provided 

 
Indicator 

Conditions 
for trade 

integration 

Effective importance of 
trade integration 

Absolute 
importance 

of the 
country 

Other 
information 

Intensive Extensive  

Indicators on 
trade costs 

Average tariff           

NTMs           

Indicators 
based on 
trade flows 

Trade-to-GDP ratio           

Symmetric indicator of 
relative openness           

Corrected degree of 
openness           

Residuals of gravity 
equation           

Diversification indicators           

Binary 
network 
analysis 

Degree centrality           

Closeness centrality           

Weighted 
network 
analysis 

Strength centrality           

Weighted closeness 
centrality           

Price analysis           

TiVA 
indicators 

Share of value added 
finally consumed abroad           

Koopman, Wang, and 
Shang-Jin’s (2014) 
decomposition of gross 
exports in origin of value 
added 

          

Aggregate indicators           

Source:    Authors’ construction. 
Note:  GDP = gross domestic product; NTM = nontariff measure; TiVA = OECD’s Trade in Value-Added database. 

Concerning the classification of indicators by the type of information they provide, we must 

recall that simply choosing one indicator of each kind also may not be the correct method. One may need 

to look more closely to choose complementary indicators. For example, within the indicators on 

conditions for trade integration, those on tariffs will be complementary to those on NTBs. In the absence 

of data for other indicators, these can give a first hint to judge the effectiveness of trade integration in a 
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country. Therefore, researchers must make their own analysis to choose indicators, taking into account the 

availability of data and the aspect of trade integration on which the study focuses.  

In the second stage, we rank the trade indicators. In the introduction we defined five properties 

that a proper indicator should follow. Now we summarize all comments included in Sections 2 to 5 in 

Table 6.2 (concerning indicators of global trade integration) and Table 6.3 (concerning indicators of 

regional trade integration). All of the properties defined in the introduction are listed in columns and all 

indicators are listed in rows. When an indicator satisfies a property, an asterisk (*) is given; the final 

column sums the asterisks.  

Table 6.2 Evaluation of global trade integration indicators 

Indicator Benchmark Data 
available 

Absence of 
bias related 
to country 

size  

Theoretical 
foundations 

Absence of 
ambiguity 

Final 
ranking 

Indicators 
on trade 
costs 

Average tariff  *  * * * * ***** 

NTMs  *   *  * * **** 

Indicators 
based on 
trade flows 

Trade-to-GDP ratio   *       * 
Symmetric indicator 
of relative openness * *       ** 

Corrected degree of 
openness   *      * 

Residuals of gravity 
equation * * * *   **** 

Diversification 
indicators   * *   * *** 

Binary 
network 
analysis 

Degree centrality   * *   * *** 

Closeness centrality   * *     ** 

Weighted 
network 
analysis 

Strength centrality   *       * 
Weighted closeness 
centrality   *       * 

Price analysis *   * * * **** 

TiVA 
indicators 

Share of value 
added finally 
consumed abroad 

      * * ** 

Koopman, Wang, 
and Shang-Jin’s 
(2014) 
decomposition of 
gross exports in 
origin of value added 

    * * * *** 

Aggregate indicators   *       * 
Source:    Authors’ construction. 
Note:  GDP = gross domestic product; NTM = nontariff measure; TiVA = OECD’s Trade in Value-Added database. 
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It is worth noting that we are aware of the defaults and imprecisions of this process. First, giving 

an asterisk to an indicator does not mean that we consider the indicator to be totally convincing in this 

regard (likewise, lack of an asterisk does not mean that the indicator totally fails). For example, we do not 

give the indicator on average tariffs an asterisk for “data available.” In fact, there are several databases 

providing data on tariffs, but either they do not provide data for every year (as with MAcMap-HS6) or 

they are not complete (regional agreements and trade preferences are not included).  

Second, there are more technical properties that we do not consider here; for example, range 

variability and range asymmetry (see Section 3) are not considered because we think they are less 

important than the five properties listed in Tables 6.2 and 6.3.  

Third, the final ranking is the simple addition of all stars; this means that this final ranking 

assumes implicitly that all properties are equally desirable, which may not be the case. 

A few cases deserve an explanation. Indicators based on comparing trade flows with the 

economic size of countries (trade-to-GDP, gravity residuals) are classified as ambiguous because their 

level may be the result of an industrial orientation more than actual integration. Network indicators and 

simple indicators, such as diversification indicators and trade-to-GDP indicators, do not have an asterisk 

for “theoretical foundations” because they are not strictly based on economic theory.  

Table 6.2 highlights that on one side, we classify aggregate indicators, indicators from weighted 

network analysis, and trade-to-GDP ratio as the worst indicators. The only advantage of these indicators 

is that they are based on data available on an extensive and frequent basis. On the other side, we classify 

indicators coming from the gravity analysis and from price comparison as the best indicators. Their only 

issue is a lack of available data for price analysis and possible ambiguity for gravity equation residuals. 
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Table 6.3 Evaluation of regional trade integration indicators 

Indicator Benchmark Data 
available 

Absence of 
bias related 
to country 
size  

Theoretical 
foundations 

Absence of 
ambiguity 

Final 
ranking 

Share of regional trade 
in total trade 

 *    * 

IRTI and ERTI * *    ** 
MIRTI, MERTI, and RTI * * *   *** 
Aggregate indicators  *    * 

Source:    Authors’ construction. 
Note:  ERTI = extraregional trade intensity index; IRTI = intraregional intensity index; MERTI = modified extraregional trade 
intensity index; MIRTI = modified intraregional intensity index; RTI = regional trade introversion index.  

As previously stated, Table 6.3 provides our ranking of indicators of regional trade integration. 

Aggregate indicators and the share of regional trade in total trade do not perform well, whereas the 

MERTI, MIRTI, and RTI indexes appear to be the best indicators to measure the degree of regional trade 

integration. 

Finally, we insist that to analyze the degree of integration in a specific region of the world, it is 

important to base the analysis on several indicators: average tariffs, frequency and/or coverage index of 

NTMs, corrected degree of openness, indicators of extensive and intensive margins, and so on.  
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7.  EMPIRICAL COMPARISON OF INDICATORS AND CASE STUDY OF FIVE 
AFRICAN COUNTRIES 

In order to illustrate the strengths and biases of each indicator presented, as well as to show the indicators’ 

complementarities and how they can be used for building a diagnostic of trade integration in a country, 

this section analyzes the results they provide for five African countries: Ethiopia, Nigeria, Senegal, Togo, 

and Tunisia. Table 7.1 presents the results of those indicators for the chosen set of countries, together with 

two averages, for Africa and for the rest of the world. 

Starting with indicators evaluating trade barriers, we see a divergence between the average duty 

faced by exports and the average duty applied on imports. Indeed, Senegal faces the highest average duty 

on exports (8.2 percent), whereas Tunisia and Nigeria face the lowest (4.0 percent and 1.3 percent, 

respectively). As for import duties, we observe nearly the opposite situation: the average protection 

imposed on imports is estimated at only 7.6 percent in Senegal but at 16.5 percent and 10.6 percent for 

Tunisia and Nigeria, respectively. Although a government has a direct influence on tariffs imposed at the 

border, the average duty faced on exports depends on the product and partner structure of exports and the 

preferential access granted by partners.  

For NTBs, the situation is clearer. In terms of time and cost associated with border compliance 

and documentary compliance, Nigeria performs poorly on almost every indicator. Ethiopia is in an 

intermediate situation, with poor performance on border compliance for imports but low NTM protections 

on imports. Senegal is penalized by high NTM protections on imports. Togo and Tunisia perform 

relatively better. Nigeria and Senegal display high coverage and frequency of NTMs, and their average ad 

valorem equivalents of NTBs are quite high. Globally, Nigeria looks like a relatively protectionist country 

in terms of its tariff barriers and NTBs (the total import cost looks high, at 140 percent). Togo and Tunisia 

offer a different picture, exhibiting relatively low import protection in the form of tariff barriers and 

NTBs. 
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Table 7.1 Results of presented indicators for five African countries 

Indicator  Ethiopia Nigeria Senegal Togo Tunisia Africa RoW 
Average export duty (all products) 5.2% 1.3% 8.2% 6.6% 4.0% 4.5% 5.5% 
Average export restriction (all products) 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 0.1% 

Ave. cost of time to export (border, all products) 2.3% 3.3% 0.7% 0.3% 0.1% 2.6% 1.5% 

Ave. cost of time to export (documentary, all 
products) 1.4% 3.4% 1.5% 1.7% 1.3% 2.6% 1.1% 

Direct border ave. costs to export (all products) 0.5% 5.4% 6.4% 3.2% 1.9% 7.0% 3.1% 

Direct documentary ave. costs to export (all 
products) 0.6% 1.7% 1.1% 0.5% 0.8% 2.0% 1.2% 
Total ave. cost to export (all products) 10.0% 15.0% 17.9% 12.2% 8.1% 19.1% 12.6% 
Average import duty (all products) 13.0% 10.6% 7.6% 7.6% 16.5% 10.9% 6.8% 
Average ad valorem NTM (all products) 1.2% 45.7% 46.2% n.a.  13.2% 16.0% 9.4% 

Ave. cost of time to import (border, all products) 50.8% 71.0% 13.3% 42.0% 20.0% 38.8% 14.1% 

Ave. cost of time to import (documentary, all 
products) 5.2% 4.3% 1.8% 4.5% 0.7% 3.2% 1.8% 

Direct border ave. costs to import (all products) 3.4% 5.3% 5.2% 4.7% 3.0% 7.2% 2.5% 

Direct documentary ave. costs to import (all 
products) 3.9% 2.8% 4.0% 1.9% 0.7% 2.7% 0.9% 
Total ave. cost to import (all products) 77.4% 139.7% 78.1% 60.7% 54.1% 78.9% 35.5% 
Coverage of NTMs n.a. 0.95 1.00 0.26 n.a. n.a. n.a. 
Frequency of NTMs n.a. 0.86 1.00 0.17 n.a. n.a. n.a. 

Trade-to-GDP ratio 0.35 0.42 0.65 2.02 0.91 0.82 1.18 
Trade-to-GDP, without services, ratio 0.62 0.78 1.61 3.77 2.29 1.44 3.87 
Symmetric indicator of relative openness -0.14 -0.06 0.17 0.61 0.33 0.13 0.18 
Corrected degree of openness 0.08 0.27 0.18 0.42 0.40 0.27 0.36 
Multilateral trade resistance -0.74 -0.63 0.62 0.87 -0.03 -0.19 0.06 

Equivalent number of geographic markets 
(imports) 12.59 17.26 16.90 8.87 11.44 11.52 8.86 

Global geographic diversification index 
(imports) 0.56 0.64 0.52 0.50 0.52 0.50 0.47 

Equivalent number of geographic markets 
(exports) 17.65 11.29 13.99 17.00 8.08 9.18 8.66 

Global geographic diversification index 
(exports) 0.52 0.50 0.32 0.34 0.45 0.40 0.43 

Equivalent number of sectoral markets 
(imports) 37.13 41.19 25.76 32.37 100.48 52.56 52.02 

Global sectoral diversification index (imports) 0.41 0.44 0.48 0.37 0.52 0.44 0.50 
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Table 7.1 Continued 

Indicator  Ethiopia Nigeria Senegal Togo Tunisia Africa RoW 
Number of products imported 3,812.80 4,272.00 3,692.20 2,954.20 4,298.40 3,011.88 3,138.23 

Equivalent number of sectoral markets 
(exports) 9.25 1.66 18.30 15.22 47.32 10.14 30.73 

Global sectoral diversification index (exports) 0.12 0.18 0.21 0.23 0.36 0.22 0.30 
Number of products exported 1,280.80 2,061.80 1,815.20 1,234.60 3,057.00 1,144.53 2,066.90 

Out-degree 62.2% 66.8% 62.4% 37.1% 69.4% 47.4% 59.1% 
In-degree 62.7% 71.5% 62.0% 45.2% 69.8% 51.1% 57.8% 
Out-closeness 80.5% 84.3% 80.6% 64.9% 86.6% 71.6% 80.9% 
In-closeness 80.8% 88.5% 80.3% 69.5% 87.0% 73.8% 79.4% 
Weighted out-closeness 28.9% 96.1% 30.8% 20.4% 86.4% 49.6% 70.7% 
Weighted in-closeness 38.2% 41.8% 33.9% 34.7% 40.9% 30.2% 37.4% 

Foreign value added in exports of intermediate 
goods 6.52% 2.75% 12.74% 16.30% 14.51% 11.12% 14.22% 

Foreign value added in exports of final goods 4.66% 1.73% 13.69% 16.56% 14.66% 9.08% 11.38% 

Domestic value added in direct final goods 
exports 29.72% 27.03% 26.45% 19.36% 21.80% 23.49% 20.01% 

Domestic value added in intermediate exports 
absorbed by direct importers 47.60% 56.99% 33.32% 31.30% 32.54% 40.50% 35.76% 

Domestic value added in intermediate goods 
re-exported to third countries 8.61% 9.99% 6.25% 7.26% 7.18% 8.77% 7.53% 

Domestic value added in intermediate exports 
reimported as final goods 0.01% 0.11% 0.01% 0.01% 0.03% 0.02% 0.24% 

Domestic value added in intermediate inputs 
reimported as intermediate goods and finally 
absorbed at home 0.00% 0.04% 0.01% 0.00% 0.02% 0.02% 0.33% 

Double-counted value added originally 
produced at home in intermediate exports 0.00% 0.02% 0.00% 0.00% 0.03% 0.01% 0.24% 

Double-counted value added originally 
produced abroad in intermediate exports 2.87% 1.33% 7.53% 9.20% 9.22% 6.99% 10.28% 

Share of domestic value added finally 
consumed abroad 6.20% 12.18% 12.43% 21.87% 21.07% 13.67% 17.78% 

KOF index: Actual flows 27.16 55.73 53.19 67.10 69.65 56.42 67.78 
KOF index: Restrictions 25.50 51.94 44.57 32.17 47.60 44.03 65.67 

KOF index: Economic globalization 26.21 54.12 48.88 51.95 58.63 49.42 66.15 
Source:     Authors’ calculations based on BACI (CEPII 2015); Doing Business 2016 (World Bank 2016), Kee, Nicita and Olarreaga 
(2009); de Benedictis et al. (2014), simple average 2008–2010; Cosnard and Laborde (forthcoming).  
Note:        2010 for average duty applied on imports and average duty faced on exports; 2016 for indicators based on Doing Business; 
2009–2013 for indicators based on trade flows and KOF index; 2009–2010 for network indicators; 2010–2012 for coverage and 
frequency index of NTMs; 2005–2013 for multilateral trade resistance; 2001–2004 for average ad valorem equivalent of NTBs. n.a. 
= not applicable; NTB = nontariff barrier; NTM = nontariff measure; RoW = rest of world. 
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These measures give some initial hints as to the potential level of trade integration in these 

countries; however, they don’t enable us to extrapolate these economies’ actual level of trade integration. 

For this purpose, we first evaluate the realization of trade integration in its intensive dimension. Let us 

take a look at a first set of indicators that compare the trade levels of these countries with their economic 

dimension.  

Starting with a simple trade-to-GDP ratio, Ethiopia and Nigeria have low ratios (respectively, 

0.35 and 0.42), whereas Senegal and Tunisia do quite better (0.65 and 0.91, respectively) and Togo stands 

out, with a very high ratio of 2.02. We observe similar results when considering the same ratio without 

services in the GDP. 

The symmetric indicator of openness provides the same diagnostic and allows for more direct 

comparisons with the rest of the world. Using this indicator, only Ethiopia and Nigeria have negative 

results, meaning lower trade-to-GDP ratios than the weighted average in the rest of the world. However, it 

must be kept in mind that those two indicators are biased, particularly by the size of the countries 

considered. The corrected degree of openness should partly correct this bias. Using this indicator, 

Ethiopia and Senegal appear to be more closed. However, this indicator takes into account only exports. 

The multilateral trade resistance, provided by the estimation of a gravity equation, takes into 

account the economic size of the countries as well as their geographic situation. According to this 

indicator, Nigeria (-0.63) and especially Ethiopia (-0.74) may be qualified as undertraders, whereas 

Senegal (0.62) and Togo (0.87) are overtraders. These results are in line with what could have been 

extrapolated from previous indicators on trade intensity. However, Tunisia appears as an outlier, with a 

slightly negative multilateral trade resistance despite a relatively high trade-to-GDP ratio.  

If we compare these results with the ones observed regarding trade barriers, they seem to be in 

line for Togo. Senegal has a small resistance to trade despite relatively important trade costs. Although 

Tunisia seems to perform well on NTBs and average duty on exports, its relatively high average import 

duty potentially explains its undertrading situation. Nigeria is in the same situation, with major barriers 

associated with border and documentary compliance. Although Ethiopia does not apply many NTBs, its 
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average tariff and border and documentary costs on imports are relatively high; this potentially explains 

that country’s undertrading situation. Other factors, such as trade infrastructure and location in a 

landlocked area, are not taken into account here but may also explain undertrading. 

As for the extensive dimension of trade integration, Senegal, Tunisia, and Togo show a poor 

diversification among their trade partners, in particular for their exports. On the other side, Ethiopia and 

Nigeria perform well on both of these indicators, even though they are poorly integrated in intensive 

terms. As illustrated by the case of Senegal, it is important to take into account the benchmark of an 

indicator when making a diagnostic. Senegal performs very well on the number of equivalent markets but 

is in the middle range of GGDI. The former signals good diversification in absolute terms, with trade well 

distributed among Senegal’s trade partners. However, the average level of the GGDI is a signal of 

dissimilarities between the allocation of Senegal’s trade and the worldwide distribution of trade.  

In relation to sectoral diversification, Tunisia appears very well diversified in terms of products, 

for both exports and imports. Ethiopia and Nigeria are poorly diversified on exports, as is Togo on 

imports. Senegal is in an intermediate position. Senegal has a high number of equivalent markets on the 

imports side, which means that its imports are well balanced among the various sectors in which it trades. 

However, Senegal’s low GSDI shows that the sectoral distribution of Senegalese imports is poorly 

correlated with that observed in rest-of-the-world trade. 

Network indicators provide information on a country’s place and connections in the world trade 

network. Table 7.1 shows that Nigeria and Tunisia have the biggest in- and out-degrees (number of direct 

trade partners), followed by Ethiopia and Senegal; Togo is well behind. This indicator also provides 

additional information concerning the extensive diversification of trade. In- and out-closeness provide 

some results very similar to in- and out-degree, a finding that can be explained by the low importance of 

indirect trade links, which are taken into account in closeness indicators but not in degree centrality. We 

can therefore question the relevance of closeness indicators compared with simple degree indicators. The 

same diagnostic can be made when comparing weighted closeness with strength centrality. 
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Indicators based on the analysis of trade in value added can provide complementary indicators in 

order to characterize trade integration. For instance, the share of domestic value added finally consumed 

abroad, shown in Table 7.1, seems to indicate that Togo and Tunisia depend more on their exports than 

Nigeria and Senegal, and much more than Ethiopia. The decomposition of gross exports in value added 

shows that Togo and Tunisia also export much foreign value added. This relatively high level of 

backward integration in global value chains seems consistent with Togo’s performing well on other trade 

integration indicators. Tunisia’s performance is more surprising because this country applies high import 

duties and may be considered as relatively undertrading. Senegal exports a little less foreign value added, 

and this share falls particularly low for Ethiopia and even lower for Nigeria; this result is in line with the 

latter countries’ poor levels of trade integration. However, Nigeria reimports the most of its exported 

domestic value added. This could be the sign of a relatively high level of integration in global value 

chains at an early stage (forward integration) or of better capacity to purchase back the products processed 

abroad from its domestic value added. 

The KOF index considers economic globalization as a whole and thus includes capital 

movements. The level of this index for these five countries may appear surprising: it indicates a similar 

level of economic globalization for Nigeria, Senegal, Togo, and Tunisia, whereas our previous analysis 

revealed that these countries are in different situations. It is also questionable whether Nigeria in fact 

performs best, and Togo relatively poorly, on trade and investment restrictions. Considering indicators on 

tariffs and NTBs leads to a very different conclusion. This apparent discrepancy highlights the need to 

look further than the results provided by such aggregate indicators, especially when they simply sum a 

number of biased simple indicators, such as trade-to-GDP ratios. 
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8.  CONCLUDING REMARKS 

This paper has reviewed the literature on methodologies designed to measure trade integration, with a 

focus on measuring Africa’s trade integration. This literature is quite rich and offers many indicators, 

ranging from very simple to quite complex. 

Many indicators are misleading, especially simple indicators like trade-to-GDP ratios or share of 

regional trade in total trade. In addition to some purely mathematical biases, these indicators are 

misleading because there are many other determinants of trade in addition to trade barriers, including 

economic size, distance, consumer tastes, countries’ infrastructure and institutional arrangements, and so 

on. Regarding these determinants, some more refined indicators that incorporate related benchmarks 

might be useful in assessing the normality of a country’s trade level. However, every benchmark can be 

debated as well, and one has to be careful regarding the scope of the conclusions that can be drawn.  

From a methodological point of view, the key message of this paper is that there is not one single 

indicator that can capture a country’s level of trade integration correctly and in its multiple aspects. For 

those seeking to evaluate trade integration, we therefore recommend building a diagnosis based on as 

many indicators and methods as there are available, because these diverse data may provide various and 

complementary messages. Furthermore, it remains important to analyze the results of every indicator in 

light of the geographic, demographic, and economic situation of the country studied. 

As far as Africa is concerned, we provide evidence of the region’s globally weak trade 

integration. The diversity of indicators and methodologies used in this paper enables us to provide a 

complete diagnosis, embracing all aspects of the problem. 

Africa appears to be globally undertrading, as shown by gravity indicators. The comparison of 

price data confirms poor integration at the regional level, with important border effects across countries. 

Africa has a peripheral position in the world trade network and is poorly connected to the rest of the 

world. Indicators of trade in value added, we show that Africa also plays a small role in global value 

chains, although its participation is relatively good compared with its overall trade. Africa appears to be 
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mainly a primary producer of commodities that are then used for processing in other parts of the world. 

As for trade diversification, African countries have relatively good geographic diversification and do not 

seem to depend largely on a single country. However, they do display very weak product diversification, 

because their trade seems to rely on a limited number of key commodities. 

In terms of the geographic orientation of Africa’s trade, particularly the split between intra-

African trade and African trade with other continents, intraregional trade in Africa is relatively high, not 

relatively low as is often stated. This conclusion, which is supported by some of the more complex 

indicators, is in opposition to the one that several international institutions have made based on their 

analysis of a cross-region comparison of the share of regional trade to total trade. The low share of 

regional trade to total trade in Africa seems to reflect other determinants of trade, in particular the low 

level of economic activity within the region. 

Africa’s small role in world trade could be due to the lack of competitiveness of African 

economies (Iapadre and Luchetti 2009). Indicators of trade costs can also shed light on some other 

factors. African exports face low duties outside of the continent, but NTMs may be a major limitation to 

export growth, particularly the technical requirements to export to more developed countries, such as 

those in the EU. The fact that African trade is rather introverted, whereas tariffs on intra-African trade are 

high in comparison with the ones faced outside the continent, can be another hint supporting the 

importance of those NTMs. Finally, various sources point out major trading costs stemming from a lack 

of communication and transport infrastructure, as well as inefficiencies in documentary and border 

compliance procedures in the region. These factors could also explain the generally low level of trade 

integration in Africa for both intra- and extracontinental trade.  
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APPENDIX:  SUPPLEMENTARY TABLES 

Table  A.1 Composition of regional economic communities 
ASEAN CEMAC COMESA EU IGAD Mercosur 
Brunei Dar. Cameroon Burundi Austria Eritrea  Argent. 
Cambodia Central Afr. Rep. Comoros Belgium Ethiopia  Brazil 
Indonesia Chad Dem. Rep. Congo Bulgaria Djibouti Paraguay 
Lao PDR Congo Djibouti  Cyprus Kenya Uruguay 
Malaysia Equat. Guinea Egypt  Czech Rep. Somalia Venezuela 
Myanmar Gabon Eritrea  Denmark South Sudan 
Philipp. Ethiopia  Estonia Sudan 
Singapore Kenya  Finland Uganda 
Thailand Libya  France 
Vietnam Madagascar Germany 

Malawi  Greece 
Mauritius  Hungary 
Rwanda  Ireland 
Seychelles  Italy 
South Sudan Latvia 
Sudan Lithuania 
Swaziland Luxemb. 
Uganda Malta 
Zambia  
 

Netherlands 
Zimbabwe Poland 

Portugal 
Romania 
Slovakia 
Slovenia 
Spain 
Sweden 
Un. Kingdom 
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Table  A.1  Composition of regional economic communities, continued 

EAC ECOWAS NAFTA SACU SADC UMA 
Burundi Benin  Canada Botswana Angola Algeria 
Kenya Burkina Faso  Mexico Lesotho Botswana Libya 
Rwanda Cabo Verde  Un. States Namibia Dem. Rep. Congo Mauritania 
South Sudan Côte d’Ivoire   South Africa Lesotho Morocco 
Uganda Gambia   Swaziland Madagascar Tunisia 
Tanzania Ghana    Malawi 
 Guinea    Mauritius 
 Guinea-Bis.   Mozambique 
 Liberia    Namibia 
 Mali    Seychelles  
 Niger    South Africa  
 Nigeria    Swaziland 
 Senegal    Tanzania 
 Sierra Leone    Zambia 
 Togo    Zimbabwe  

Source:  Authors. 
Note:  ASEAN = Association of Southeast Asian Nations; CEMAC = Central African Economic and Monetary Community; 
COMESA = Common Market for Eastern and Southern Africa; EAC = East African Community; ECOWAS = Economic 
Community of West African States; EU = European Union; IGAD = Intergovernmental Authority on Development; Mercosur = 
Mercado Común del Sur (Common Market of the South); NAFTA = North American Free Trade Agreement; SACU = Southern 
African Customs Union; SADC = Southern African Development Community; UMA = Union du Maghreb Arabe (Arab 
Maghreb Union). 
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