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Abstract  
 
Trade agreements currently negotiated can potentially foster economic development in sub-Saharan Africa: 
multilateral trade liberalization is discussed at the WTO, reciprocal bilateral free trade agreements are negotiated 
with the European Union, several, often overlapping, free trade agreements and customs unions are constructed 
at the regional level, and a duty-free quota-free market access was proposed by developed UN members. 
Increase market access to develop their agricultural exports is a common stake in trade negotiations for Sub-
Saharan African countries, while one common concern is that they might lose from multilateral liberalization 
because of preference erosion. Previous simulations of liberalization fail to precisely assess the impacts on sub-
Saharan Africa’s agricultural market access because of blurring sector and geographic disaggregation, nor is 
considered whether the opportunities correspond to the agricultural exports interests and potentials of those 
countries.  
This study brings forward a detailed quantitative assessment of the impacts of the different agreements currently 
negotiated listed above on sub-Saharan African agricultural exports opportunities. We find that despite 
preferential schemes many sub-Saharan African countries are specialized in the exports of highly protected 
products and face negative preferential margins. Competition from other exporters receiving similar preferences 
is crucial to take into account at the international level. Increased market access is an issue but so are reduction 
of non tariff barriers and diversification both of products and exports partners.  
The potential dynamic effects of tariff changes are then simulated with MIRAGE. Results are analyzed at the 
most detailed level available for sub-Saharan Africa in the GTAP7 database. We find that erosion of preferences 
is a crucial issue that Sub-Saharan countries would face with any trade liberalization at the multilateral level, and 
that DFQF offers limited prospect to compensate for that erosion if Sub-Saharan countries do not diversify both 
the agricultural products they exports and they export markets. Current multilateral proposals are scarce in terms 
of interesting market access in regards to the agricultural exports interests and potentials of sub-Saharan Africa. 
The regional integration might be more promising. 
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Introduction  
 
Sub-Saharan Africa is involved in many trade agreements negotiations, which could 
potentially foster economic development: multilateral trade liberalization is discussed at the 
WTO, reciprocal bilateral free trade agreements are negotiated with the European Union (EU) 
in the form of the Economic Partnership Agreement (EPA), several, often overlapping, free 
trade agreements and customs unions are constructed at the regional level, and a duty-free 
quota-free (DFQF) market access was proposed by developed United Nations members.  
 
Agricultural export led growth is an important issue for sub-Saharan African countries since 
the agricultural sector is still a major source of employment (UNECA 2010), an essential part 
of export earnings for many governments (WDI and GDF 2010), and they are supposedly 
endowed with a competitive advantage in agriculture. Thus increase market access to develop 
their agricultural exports is a common stake in trade negotiations, while one common concern 
is that they might lose from multilateral liberalization because of preference erosion (Bouët et 
al. 2006i).  
 
Nonetheless across Sub-Saharan Africa, interests and commitments from these various 
agreements affect the countries differently. Indeed Sub-Saharan Africa is mostly composed of 
Least Developed Countries (LDC) which are exempted from commitments at the multilateral 
level. But the regional level includes both LDC and non LDC developing countries, and LDC 
might have to decrease their applied tariff in regionally negotiated agreements such as the 
EPA.  
 
Due to the complexity of the interests at stake in trade policies, delivering a detailed 
quantitative analysis of the issue is more than ever necessary for policy-makers as well as for 
the public debate. This study delivers a detailed quantitative assessment of the impacts of 
some of the different agreements currently negotiated (EPA, DFQF, regional integration, 
DDA) on sub-Saharan African agricultural exports opportunities. 
 
The most commonly used tool for trade policy analysis is computable general equilibrium 
modeling (CGE). Many simulations of liberalization scenarios have been produced. But most 
studies fail to precisely assess the impacts on sub-Saharan African agricultural export 
opportunities. This study will try to answer the following questions: According to CGE 
simulations what are the impacts of the current trade negotiations in terms of growth of 
agricultural exports of sub-Saharan countries? To what extent are those predictions of 
agricultural export growth consistent with the agricultural exports interests and potentials of 
sub-Saharan Africa? 
 
This paper is structured as followed: The first section of the paper presents some key trade 
and agricultural indicators, built from the MAcMap database developed by the CEPII and 
ITC, to illustrate the concentration of exports, the extent of preferential margin granted to sub-
Saharan Africa, and the main factor of competitiveness of its agricultural exports.  
In the second section of this paper, the potential long term effects of tariff changes of the 
agreements currently negotiated (EPA, DFQF, regional integration, DDA) are simulated for 
sub-Saharan Africa in the GTAP7 database with MIRAGE, a multi-country multi-sector 
general equilibrium model developed by the CEPII.  
The third section analyses those results in light of the trade and agricultural indicators 
previously calculated in order to consider whether the opportunities that might arise from 
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increased market access correspond to the agricultural exports interests and potentials of those 
countries.  
 

1. Key elements on agricultural exports of sub-Saharan countries 
 

1.1. Sub-Saharan Africa in international trade  
 

1.1.1. The challenge of marginalization 
 
African agricultural exports represent less than 0.2% of world exports in goods (MAcMap 
database, 2004). From a global point of view this seems negligible. But the agricultural sector 
is nonetheless still the major source of employment in sub-Saharan African countries and an 
essential part of export earnings for many governments (WDI and GDF 2010). Despite that 
importance, African countries are been increasingly marginalized in global trade since 1960s, 
even for agriculture, as shown in Erreur ! Source du renvoi introuvable.1.  
 
This marginalization can be explained partly by the structure of African exports which is 
characterized by a high share of unprocessed primary products: In 2004, according to 
MAcMap database, petroleum products, metals, minerals and raw agricultural products 
account for more than 50% of exports for 31 sub Saharan African countries as shown in 
Figure 2. This specialization in raw or semi-processed products is not consistent with 
nowadays global structure of trade where most trade in value takes place within processed 
manufactured goods (Table 1, MAcMap 2004).  
 

1.1.2. The challenge of concentration 
 
The specialization of exports leads to dependence on these sectors. As shown in Figure 2, 
some countries such as Malawi, Burkina Faso, Benin, Ethiopia, Uganda, Somalia, Ivory Coast 
or Swaziland rely for more than 50% of their exports revenue on agriculture.  
 
Thanks to the trade data of the MAcMap database, an index of product diversification for 
2004 is constructed based on Herfindhal equivalent number, which represents the number of 
markets of identical size that would lead the degree of export concentration exactly equal to 
the level observed one2. Index of product diversification of country r is NEr calculated as 
follow: 

where  

 riX : Exports of product i by country r. 

rX : Total exports of country r. 

r

ri

X
X

: Share of product i in total exports of country r. 

Similarly we compute an index of market diversification for 2004. The higher those indices 
are, the higher the diversification.  
 
The results of diversification of products and markets are presented on a graph in Figure3 
(MAcMap 2004). We can see that sub-Saharan African countries (represented with the red 
triangles) have a very concentrated structure of exports, but especially in terms of products. 

                                                           
2 See OECD, 2005, International Indicators of trade and economic linkages. 
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This poor diversification means that Sub Saharan African countries are very vulnerable to 
external trade shocks. 
 
In terms of destination, the EU and the USA are the main first destinations for sub Saharan 
African exported goods, with respectively 45% and 5,20% of agricultural exports in 2004 
(MAcMap). The structure of exports excluding oil, metals and mineral products from sub-
Saharan Africa to the EU is dominated by agricultural products whereas it is dominated by 
textile and apparel towards the US. Emerging economies such as India or China only account 
for 10% of total trade and 5% of agricultural exports in 2004 (MAcMap) but according to 
COMTRADE data, they are growing.  
 
Table 2 (based on MAcMap data 2004) illustrates this concentration with some examples of 
the main destinations and products which make up for a major share of agricultural exports 
for some selected sub-Saharan countries. This table shows for instance that Sierra Leone is 
very dependent on Europe for its agricultural exports as 82% of its agricultural exports go to 
Europe. In this sense we can see that 17 Sub-Saharan countries depend on EU for more than 
50% of their agricultural exports. Concentration of products is even greater since they are 
presented here at the Harmonized System 6-digit level (which is the most precise international 
level of the Harmonized system). Hence 57% of agricultural exports of Burkina Faso is a very 
specific kind of cotton at the HS6 line level, and 40% of agricultural exports of Malawi is 
made of one very specific HS6 type of tobacco.  
 
Another feature about the commodities exported from sub-Saharan Africa, is that many 
countries have specialized in similar types of products : overall the composition of 
agricultural exports of most sub-Saharan African country is dominated by one of the 
following five commodity: coffee, cocoa, cotton, hides and skins, and horticultural crops. 
 

1.2. Sub-Saharan African regional exports opportunities 
 

1.2.1. Historical low intra-regional trade performance  
 

Figure 4represents the regional agreements in the continent (UNCTAD 2006). Despite the 
integration efforts at the regional level within Africa, intra-regional trade share of African 
countries is lower than other developing regions: intra-regional trade share represents less 
than 10 percent on average in 2004-06 of African countries total trade, when it is 20 percent 
for developing America and 47 percent in Asia according to UNCTAD 2009. Figure 5 
presents the evolution of African exports compared to that of total trade (UNCATD 2010). 
 
But, recent trends (UNECA 2010) show that intra-African trade has been growing more 
rapidly than African trade to the rest of the world for the last decade: intra African trade 
growth has been about 25 percent per year on average between 2000 and 2007, when growth 
in African exports to the rest of the world was 16 percent for that same period.  
 

1.1.1. Informal trade undermines our knowledge of intra-regional trade 
 
Official figures do not take into account informal trade which is known to be important in 
sub-Saharan African countries. According to UNECA 2010, informal trade is the main source 
of job creation in Africa, providing between 20 per cent and 75 per cent of total employment 
in most countries. The informal economy might represent up to 40 per cent of the overall 
economic activity. Informal trade is particularly important in bulk agricultural products. Thus, 
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it is crucial to keep in mind that our simulations which are based on official data not only 
undermine the importance of the agricultural sector in the economy but also its regional 
perspectives. 
 

1.1.2. Agricultural intra-regional trade patterns   
 

1.2. Sub-Saharan countries market access 
A consistent ad valorem equivalent measure of tariff duties and tariff rate quotas accounting 
exhaustively for preferential trade agreements is calculated for each country at the HS6 level 
thanks to the MAcMap. We find that on average (reference group weighted aggregators) the 
African continent indeed applies the highest tariffs on imports. The agricultural sector is the 
most protected within all continents (Table 3, Mac Map 2004). 
 

1.2.1. Sub-Saharan African countries benefit from "the long standing preferences for 
African countries3"of the EU and other specific preferential schemes 

 
The trade patterns described above have been shaped by historical links in the form of 
preferential market access, provided through tariff advantages and/or tariff rate quotas. The 
Lomé Convention with the EU former colonies of the African Caribbean and Pacific (ACP) 
countries extended in 2000 to the Cotonou Partnership Agreement (CPA) and granted non 
reciprocal duty free market access to many sub-Saharan African products. The CPA has been 
in the process of being transformed in reciprocal Free Trade Agreements between the EU and 
ACP main regions within the Economic Partnership Agreements (EPAs) negotiations.  
Most sub-Saharan African countries also benefit from the Generalized System of Preferences 
(GSP)4 set up in 1968 which is an umbrella that comprises the bulk of preferential schemes 
granted individually by industrialized nations to developing countries, with corresponding 
specific schemes for least developed countries. The GSP schemes grant specific reduced tariff 
modulated according to the degree of sensitivity of the products, excluding a substantial 
number of agricultural products. The preferential schemes designed for LDCs that are the 
most important for sub-Saharan African LDCs are the European “Everything But Arms” 
(EBA) initiative set up in 2001, granting all eligible LDCs duty-free, quota-free access for all 
products but arms (and a delayed implementation for sugar, rice and bananas); and the North 
American “African Growth Opportunity Act” (AGOA ) set up in 2000 also granting duty free 
quota free access to many tariff lines but excluding more “sensitive products”, among which 
most agricultural products. All the GSP schemes except the EBA are temporary and renewed 
every few years. Furthermore countries eligibility are unilaterally decided by granting 
countries and not definitely negotiated, on the contrary to the MFN. Table 4 provides a list of 
countries granted preferential access to the EU according to the three GSP, EBA and ACP 
schemes in 2008.  
 

1.2.2. The measure of apparent, true and adjusted preferential margin 
 

The overall preferential margin can be accounted for by the difference between the 
preferential and the MFN applied duties. Following Bouët, Fontagné and Jean 2005ii, the 
protection faced on export by each Sub-Saharan country has been calculated thanks to the 
MAcMApHS6 database in Table  and compared with the average MFN applied duty (which is 
                                                           
3 Grand-Baie Declaration of June 20th, 2003 by the Ministers of Trade of the Member States of the African Union 
4 In 2009 there were 11 national GSP schemes notified to the UNCTAD secretariat (these GSP schemes are granted by Australia, Belarus, 
Canada, the European Community, Japan, New Zealand, Norway, the Russian Federation, Switzerland, Turkey and the United States of 
America). 
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4,3% at the global level) to compute the apparent margin. This apparent margin is highly 
heterogeneous among countries as the result of two different effects: a composition effects 
and a “true” preferential margin. The first is the results of the composition of exports varying 
across countries due to the different product specializations and to various geographic 
destinations. The “true” preference margin captures the fact that each country is benefiting 
from an average preferential margin thanks to the trade regimes it has been conceded.  
 
Table  shows that only 20 out of the 48 countries of sub-Saharan Africa actually have a 
positive apparent margin. What is striking is that many African countries indeed face highly 
negative apparent margin due to very negative composition effect of their exports. It means 
that the composition of their exports is skewed towards protected goods. For some countries 
exporting highly protected goods such as agricultural goods for which developed countries 
still have tariff peaks, the negative composition effect can more than compensate a very 
positive true margin: this is the case for Malawi which relies on tobacco, and sugar for more 
than 70% of its exports revenue (MAcMap 2004). On the contrary, natural-resource rich 
countries exports almost unprotected products and can compensate very low true margins: for 
instance, by exporting mainly petroleum (90%) and diamond (7,5%) (MAcMap 2004), 
Angola benefits from a positive composition effect and faces overall a very low protection on 
its exports. Hence, the situation of sub Saharan countries in terms of preference margin is far 
from being homogeneous even when they are granted similar preferences, and much caution 
is needed to interpret average tariff data. 
 
But Low et al. (2005) suggest that when the granting region extends preferential access to 
many trading partners, as in the case of the EU, preference receiving countries have to 
compete with all other exporters to the country in question at that tariff line level, and their 
“adjusted” preference could seriously be less than the apparent margin computed above. 
Carrere and De Melo 2010iii  actually show LDCs have about a 3% adjusted preferential 
margin in the EU market, and in the US market, in spite of preferences under AGOA, LDCs 
are actually discriminated against. 
 
Preferences do guide the trade structure (Collier, Venables, 2007iv, Elliott 2010v) but one 
concern, however, is that preferential access to protected markets might lead sub-Saharan 
Africa to produce goods in which it does not have a global comparative advantage, and the 
future erosion of these preferences might lead to adjustment costs (Ianchovichina, E., Mattoo, 
A., Olarreaga, M., 2001 vi).  
 

1.2.2. Non tariff barriers  
 
The actual extent of market access for processed agricultural products from sub-Saharan 
countries is a particularly relevant issue. There seems to be a debate on the respective role of 
tariff escalation and non tariff barriers leading to different conclusion on the impacts of 
further liberalization to improve this market access. At the MFN level, there is generally a 
substantial tariff escalation on transformed products compared to raw products which limits 
the amount of processing that producing countries can develop. It leads to the fact that only a 
limited part of the value added-actually stays in producing countries and lock them in the 
place of raw commodities exporters. This issue is sufficiently recognized that it was added to 
the Doha negotiations and specific tariff cuts are negotiated. Nevertheless, divergent results 
are found, depending on the commodities and on the studies : various studiesvii put into 
question whether sub-Saharan countries actually are suffering from tariff escalation at the 
applied level when preferential market access are taken into account. Indeed within the EBA, 



7 
 

applied tariff on most agricultural products whereas processed or not are DFQF. Thus studies 
on tariff escalation generally find that those countries do not suffer from substantive tariff 
escalation. 
 
Non-Tariff-Barriers, particularly sanitary and phytosanitary (SPS), technical barriers to trade 
(TBTs) measures but also rules of origin in the case of most preferential arrangements, also 
impede trade. For instance, in the case of the beef exports to the EU, the increasing cost of 
compliance with the EU food-safety and SPS regulations (and decreasing EU beef market 
price) had a deterrent effects on sub-Saharan African exports, in spite of preferential access, 
with only Namibia and Botswana exporting to the EU in 20105. Based on detailed analysis of 
EU food import law and its application to livestock products coming from East Africa, 
Geboye Destaviii  (2010) argues that these otherwise generous preferential schemes have been 
deprived of any effect by the stringent sanitary and phytosanitary requirements that are 
beyond the capacity of the many producers in these countries to satisfy. Similar results are 
found by Disdier, Fontagné and Mimouni 2008ix . But these effects are not taken into account 
in GCE simulations for lack of data. 
 

2.  Assessing sub-Saharan African agricultural exports perspectives with global 
Computable General Equilibrium modeling 

 
Theoretical and empirical literature both point out to complex effects of trade liberalization, 
whether at the multilateral, bilateral or regional level. From both theory and empirics it should 
be clear that trade liberalization produces winners and losers among the poors (Winters et al. 
2004x).  
 

2.1. The use of simulations 
 
To account for the complexity of the various effects described above, computable general 
equilibrium models are often used in trade policy analysis because they provide a detailed 
description of the impact of such shocks on the economy. Indeed, well identified mechanisms 
of those shocks are quantified in a single framework based on a consistent modeling of 
agents’ behavior. Such an analysis makes it possible to put forward the main mechanisms, to 
give their sign and their order of magnitude.  
 
Unfortunately in order to keep multi-country multi sector CGE models workable, it is 
necessary to adopt simplifying assumptions, which reduces their capacity to take exhaustively 
into account the complexity of the adjustment mechanisms of supply and demand, and 
reallocation of resources, and to consider detailed impacts on income distribution, and 
household poverty and food security levels. Thus, even if most global CGE models account 
for some of the issues raised by the new trade theory framework, computable power and 
availability of required data do not allow yet taking all of them into account, especially at the 
global level. For instance, the most commonly used global general equilibrium models such as 
the GTAP model, the World Bank Linkage model or the CEPII MIRAGE model were not 
built to specifically identify short term issues that countries will face, such as adjustment costs 
and rigidities. Neither do they take into account all the distortions in domestic markets as they 
do not always explicitly model the transmission of world prices to rural households, barriers 
to sector mobility of workers or how governments replace lost tariff revenues. All of those 
assumptions are crucial to keep in mind when interpretation the results of those models. 
 
                                                           
5 http://agritrade.cta.int/en/Commodities/Beef-sector/Executive-brief#1 
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Nevertheless, global general equilibrium models are useful to study the long term perspectives 
and thus identify the possibilities that might arise, and some of the difficulties that might be 
faced.  
 

2.2. Results from passed simulations of multilateral liberalization 
 
Both theory and results from past empirical work find that the impacts of any trade 
liberalization are strongly contrasted across sectors and countries. Reviewing the results of 
past global simulations of multilateral trade liberalization is made difficult by differences in 
experiments, data, behavioral parameters, or theoretical features (Bouët  2008xi ). But some 
convergent conclusions can be drawn: 
 
2.2.1. Most gains of trade liberalization would arise from agricultural liberalization 

Several studies find that liberalization of the agricultural sector will yield most of the overall 
gains: The first reason is that agriculture is the sector where most distortions to trade still 
remain. Moreover some studies use much higher elasticities of substitution for agriculture 
than other sectors (see World Bank studies). Finally, most studies also keep conservative 
assumptions on the benefits of the liberalization of the services markets (Decreux, Fontagné, 
2009xii). 
 
2.2.2. Increased international price of agricultural food commodities will impact negatively 

net food importing countries 
International price of agricultural commodities have know a decreasing trend in the last 
centuries due to increase trade and productivity growth that was overall larger than demand 
growth. In some cases (mainly meat, milk, wheat, maize, rice), distorting domestic policies 
(domestic support and export subsidies) contributed towards an excess production further 
lowering price. As a consequence any simulation of the elimination of these distortions is 
bound to find increasing international prices of those commodities.  
 
2.2.3. Distributional impacts matter 
For many years, most results of simulations of Computable General Equilibrium models of 
the world economy on trade liberalization were consistent with traditional trade theory of 
Heckher-Ohlin trade pattern: countries would benefit from trade liberalization according to 
their comparative advantage. Until recently, all modeling exercises (especially those of the 
World Bank and GTAP) were finding overall gains, sometimes more important for DCs as a 
whole. Those results suggested that the Doha Round could be a “development round” in the 
sense that it would benefit DCs.  
Previous studies overestimated protection worldwide, especially faced by DCs. A more 
precise measurement of protection means including trade preferences, regional agreements 
and the gap between applied and bound protection, and a precise accounting of the effects of 
existing policies (such as domestic supports)xiii . The Mac Maps database developed by the 
CEPII and the ITC is the only one consistently integrating those effects. The consequence is 
not only that overall protection being less than expected, simulation of multilateral 
liberalization yields less overall gains, but also that some countries being currently granted 
preferential margins, such as sub-Saharan African countries experience an erosion of those 
preferences and might actually experience terms of trade loss with increased competition on 
their exports.  
Furthermore, by acknowledging the diversity of DCs, recent CGE simulations show that the 
benefits are not equally distributed. Distinction between the various groups of DCs enables 
contrasting welfare gains.  
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2.3. Further points are still debated at the multilateral level 

 
The classifications of winners and losers largely diverge between studies to the point that 
some studies still find that there will be no losers (see for instance Hertel, Keeney Ivanic 
Winters, 2008, or Hertel, Keeney, 2009xiv). Interpretation of the results also differ : Some 
consider that the conclusion that the DDA is “development friendly “holds as long as the 
percentage increase in GDP for DCs is higher than for developed nations. This statement 
might be challenged by taking into account the headcounts.  
 
Furthermore the question of how to compensate losers still remains unanswered, even though 
duty free quota free provision was introduced partly for that purpose. 
 
Many other results at the national level sufficiently depend on model specification based on 
specific assumptions and methodologies and different interpretation on the results to still be 
open questions. With the example of a detailed analysis of the conclusion of the MIRAGE 
model, this study will illustrate what is behind those results. 
  
- What will the terms of trade effects be for sub-Saharan African countries?  
 
Overall terms of trade effects depend on changes in relative prices. Studies find diverging 
results on the respective effects of higher food prices and lower other prices: Bouët et al. 
2005xv shows that NFICs will lose if increases in food prices are not more than compensated 
by increases in other prices. Hertel, Keeney, Ivanic and Winters 2008 find that the poverty-
reducing impact of lower food prices dominates and conclude that the Doha Development 
Agenda would be more poverty friendly if it were to include deeper cuts in developing 
country agricultural tariffs.  
But it can be expected that for most traditional tropical exports crops such as coffee, tea, 
cocoa, and to a lesser extent cotton, the current downward trend is due to a higher increased 
production and productivity than demand growth and thus might not radically change with 
trade liberalization. A static partial equilibrium (Nuetah, Xin, Zao, 2010xvi) finds that the 
decreasing trend will continue, especially if more developing countries increase their 
production as many successful Asian countries have done. Those expected trends are 
consistent with OECD/FAO projections. Mayer and Fajarnes (2005)xvii, also argue that that it 
is unlikely that export price will decrease if demand from emerging economies such as China 
and India continue to rise. 
 
- Will DFQF be sufficient to compensate LDCs erosion of preferences from 

multilateral liberalization? 
 

The recognition that some LDC are likely to lose from multilateral liberalization and should 
be compensated with extra-market access led to the offer the DFQF provision. But detailed 
studies of the Duty Free Quota Free proposal using the general equilibrium model and partial 
equilibrium models by Berisha-Krasniqi et. al.2008xviii  and more recently Bouët et al.(2010) xix 
find that there is little to expect for LDCs from DFQF market access if these market access 
doesn’t cover 100 per cent tariff lines and is not extended to as many countries as possible, 
including emerging markets economies. Their various simulations include full EPA and 
regional integration in the various negotiating regions in the baseline and do not consider 
parallel impacts of DDA. Building from their results, the current study focuses on the 
agricultural sectors and sub-Saharan countries adding an alternative baseline where the EPA 
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negations are not successfully concluded and testing the impacts of simultaneous DDA and 
100 per cent DFQF. 
 

- What can the other trade options offers to expand agricultural exports?  
 
Some studies focus on bilateral or regional trade agreements. But the results are hardly ever 
compared with the effects of multilateral liberalization for Sub-Saharan Africa.  
 

2.4. How detailed can global simulations be on sub-Saharan Africa? 
 
Of the many simulations of liberalization scenarios produced in the past, most studies fail to 
precisely assess the impacts on sub-Saharan Africa of the various trade agreements 
negotiated. Indeed, in most global general equilibrium (GE) studies of trade liberalization, 
sub-Saharan Africa is neither apparent nor disaggregated, nor is considered whether the 
opportunities that might arise from increased market access correspond to the agricultural 
exports interests and potentials of those countries.  
 
However assessing the domestic impacts of trade agreements at a detailed level proves indeed 
to be very difficult: working at the most disaggregated level possible is crucial to clearly 
assess the winners and the losers (Bouët 2008). But only 13 of the 526 countries of sub-
Saharan Africa appear individually in the GTAP 7 database (Global Trade Analysis Project of 
the Purdue University, which is the most used database for trade policy analysis), and the rest 
are included in 5 regions grouping highly heterogeneous countries. Furthermore, agricultural 
sectors of specific importance for sub-Saharan Africa, other than grains, are not detailed in the 
GTAP database :  roots and tubers are not separated and traditional exports crops such as 
coffee, cocoa, cotton, tea and tobacco are aggregated into the “exportable other crops” sector . 
Moreover, most global CGE models assume a representative household per country or region 
of the world which doesn’t take into account the disparities in the distribution of endowments 
nor the diversity of consumption preferences.  
 
There are several ways that studies address these issues and bring further their analysis:  

- either by using alternative databases (Nuetah J.A., Xin X., Zuo T., 2010 use the UNCTAD 
Agricultural Trade Policy Simulation Model, ATPSM7, which is a partial equilibrium model, 
Fontagné, Mitaritonna, and Laborde 2008xx have built their own partial equilibrium models) 
and many studies also rely on national or sub-national general equilibrium models, 

- or by linking the global model to the household level either through household level data (cf. 
Bourguignon) or a poverty elasticity (Hertel, Keeney, Ivanic, Winters, 2006xxi, Chemingui 
and Bchir 2009xxii, Hertel 2009) the latter being highly criticized (Bouët 2007).  
 
This paper will first concentrate on direct interpretation of the aggregated data such as in 
Bouët, Bureau, Decreux and Jean, 2005xxiii .What we propose to do to add consistence to our 
analysis is first to undertake the various simulation at the most detailed level possible. 
Furthermore to be able to compare the tariff effects among countries that are not 

                                                           
6  Individual countries are Nigeria, Senegal, Ethiopia, Madagascar, Malawi, Mauritius, Mozambique, Tanzania, 
Uganda, Zambia, Zimbabwe, Bostwana, South Africa 
 Regions are Rest of Western Africa (Benin, Burkina Faso, Cape Verde, Cote d’Ivoire, Gambia, Ghana, Guinea, 
Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Saint Helena, Sierra Leone, Togo), Rest of Central Africa (Cameroon, 
Centrak African Republic, Chad, Congo, Equatorial Guinea, Gabon, Sao Tome and Principe), Rest of South Central Africa 
(Angola, Democratic Republic of Congo), Rest of Eastern Africa (Burundi, Comoros, Djibouti, Eritrea, Kenya, Mayotte, 
Reunion, Rwnada, Seychelles, Somalia, Sudan), and Rest of South African Customs Union (Lesotho, Namibia, Swaziland). 
7 http://r0.unctad.org/ditc/tab/atpsm.shtm 
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disaggregated in the model, detailed qualitative analysis of each sub-Saharan African 
countries is conducted based on their reliance on agriculture for development, 
competitiveness for certain agricultural exports at the regional and global level and tariff basis 
(incentive of tariff changes). 
 

2.5. Pre-experiment 
It is first necessary to update the database the Market Access Maps8 database developed by 
the CEPII and ITC which represents tariffs in 2004. This step is called the pre-experiment. 
The main trade agreements concerning sub-Saharan African countries and their main trade 
partners since such as the end of the multifiber agreements in 2005, the enlargement of the EU 
to 25 and then 27, the phasing out of the products protocol of the EU, expanded DFQF by 
India, China, Turkey and Korea to some LDCs, some new FTA or the phasing out of the 
protocols of EU for sugar, rice and banana.  
 

2.6. The state of trade negotiations 
 

The state of the EPA negotiations9 
In 2007 the WTO waiver for the Cotonou agreements ended, without the expected conclusion 
of the Economic Partnership Agreements being successfully signed. Most countries that have 
signed Interim EPA (IEPA) so far are non LDC African countries highly dependent for a very 
concentrated part of their exports on their preferential access to the European market: Ivory 
Cost (banana and cocoa), and Ghana (cocoa) for Western Africa, Cameroon (banana) for 
Central Africa, Bostwana, Swaziland, Zimbabwe (cattle) and Mozambique for Southern 
Africa, Kenya (textile) and Seychelles (fish) for Eastern Africa. Some African LDCs such as 
Burundi, Rwanda, Tanzania, Uganda, Mozambique, Madagascar and Lesotho also signed. 
All countries whose governments initialed the IEPA (such as the ones previously signed plus 
Namibia) have benefited from the maintenance of traditional trade preferences. Only the ones 
that have refused to sign such as Gabon, Congo, Nigeria have hence changed status from 
Cotonou preferences receiver to GSP receivers and now faces tariffs on some of their exports. 
The current state of play leaves all possibilities open for the realization of the EU-ACP FTAs, 
that is why two scenarios are designed concerning the EPA: one where the EPA are concluded 
and one where they are not. 
 
The regional integration  
Even though a substantial number of trade agreements have been signed among member 
states within Sub-Saharan Africa, progresses are diverse across the continent, and data on the 
effective tariff and non tariff barriers are very hard to gather. It seems most likely that 
regional integration will continue, but the pace will highly depend on the willingness of the 
respective government to enforce the agreements they have signed. Regional integration is 
linked to the EPA since they are negotiated on a regional basis. Hence in our scenario where 
EPA are concluded the most likely option is that it goes together with a deeper regional 
integration. To make other scenarii more comparable, full regional integration is also 
supposed in the non APE scenario. 
 
The state of the “Doha Round”10 

                                                           
8It should be acknowledged that rules of origin are not taken into account and thus supposed to be fully used, 
even though there is some evidence that developing countries might not be able to fully take advantage of those 
preferences. 
9 Based on lastest updates of http://agritrade.cta.int/ 
10 Based on lastest updates of http://www.wto.org/ 
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The November 2001 declaration of the Fourth Ministerial Conference in Doha, Qatar, 
provides the mandate for negotiations known as the “Doha Round”. The Doha Development 
Agenda was to specifically take into account the specific needs of developing countries. So 
far no agreement has been reached. The July 2008 package is considered a stepping stone on 
the way to concluding the Doha Round and the December 2008 draft modalities text seems to 
be widely accepted by WTO members as the basis for further negotiations. Since then, no 
substantial achievement to conclude the Doha Round has been made, and trade liberalization 
has on the contrary evolved at the bilateral and regional level. Our DDA scenario studies the 
impacts of the DDA based on December 2008 modalities. 
 
The DFQF provision 
It was agreed at the 2005 WTO Ministerial that all developed countries would offer at least 
97% duty-free, quota free (DFQF) access for LDCs. Since 2001, many countries have already 
implemented DFQF for 100% of products or excluding some sensitive products, mostly 
agricultural (Elliott 2010). Thus, most of the OECD membership has already delivered in 
improving market access for LDCs. A number of emerging market countries (Turkey, Korea, 
China) have put in place programs as well although with lower product coverage. It appears 
very likely that the 100% DFQF could be realized only within the conclusion of the DDA. 
Hence the two options are included as a variant in the DDA scenario. 

 
The issue of sensitive products: Even when reduced to a few percentages of the tariff lines, 
the option to exempt sensitive products from liberalization substantially reduces the effective 
liberalization of tariff cuts. Indeed, in the structure of developed countries protection pattern, 
a few tariff lines are highly protected, and account for most of the average protection. Often 
these products are agricultural products which are export interests for developing countries. 
This issue is crucial within the main trade negotiations, whether DDA, EPA, or DFQF. In the 
case of the EPA negotiations, we build from the lists of the excluded products in the IEPA. In 
the case of the DDA, sensitive and special products are defined using the Jean, Laborde and 
Martin (2005)xxiv method. 
 

2.7. Implementations of the scenarios  
 

Following the state of the trade negotiations described, we decide to implement a baseline that 
takes into account the fact that EPA are not to be taken for granted. Then we simulate an EPA 
scenario and the two DDA scenarios which are the DDA alone, and the DDA+DFQF. In the 
end we have four different outcomes to compare. 
Each baseline and scenario is implemented using the MAcMap database. This method 
consists on implementing the changes at the HS6 digit level, and taking into account the 
binding overhang effects for the DDA simulations. 

 
Baseline: GSP and EBA (+ Regional Integration) 
This baseline assumes that ACP countries have been switched to GSP preferences receivers 
and that full regional integration has been concluded. Applied equivalent ad valorem tariffs 
are set to zero within the African regions. African LDCs are granted full DFQF except for 
category 93 (arms and ammunitions). All the other sub-Saharan African countries (including 
Cape Verde) are granted GSP11:  
 
Scenario 1: EPA (+ Regional Integration) 

                                                           
11 http://trade.ec.europa.eu/doclib/docs/2009/april/tradoc_143051.pdf 
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This scenario assumes that the EPAs have been successfully concluded, together with full 
regional integration within Africa. Applied equivalent ad valorem tariffs are set to zero 
between the EU and the corresponding African regions, and within those regions. Tariffs of 
the sensitive products declared on the IEPA are excluded from any cuts. These lists are 
extended to exclude similar products for countries who have not signed the IEPA.  
 
Scenario 3:  DDA  
The first scenario looks at the impacts of implementing a Doha Development Agenda 
according to December 2008 modalities. For agricultural products, the G20 proposal is 
implanted with EU reduction coefficients. To take into account the special and differentiated 
treatment, the reduction coefficients are supposed to be 1/3 less for Middle-Income Countries. 
The Ad valorem equivalents of specific tariffs are calculated on the basis of the 2005 WTO 
formula. For the implementation of the tariff caps, high-Income Countries are assumed to cap 
their tariffs at 150% and that the Middle-Income Countries at 300%. It is also assumed that 
5% of agricultural tariff lines are exempted as sensitive/special products. Sensitive/special 
products face 50% less in tariff reduction and no caps, but tariff-rate quotas (TRQs) increased 
according to the European formula. Sensitive and special products are defined using the Jean, 
Laborde and Martin (2005) method. For the Non Agricultural products, a Swiss formula is 
implemented. To consider the special and differentiated treatment, High-Income Countries are 
assumed to apply a coefficient of 10% and that the Middle-Income Countries a coefficient of 
25%. In addition, Least Developed Countries are supposed to do not cut their own agricultural 
or manufacturing tariffs and to continue beneficiating from a free access to OECD countries 
market in 2008 excepting 3% of tariff lines. The implementation of these Tariff reforms is 
supposed to be implemented in 5 years for High-Income Countries and in 10 years for 
Middle-Income Countries. Finally, export subsidies are supposed to be eliminated in 2013. 
However, services liberalization or domestic support cuts are not considered in the present 
study.” 
 
Scenario 4: DDA+ DFQF 
Under this scenario, similar cuts are made than in Scenario 3 except that additional 100% 
DFQF access is granted to all LDCs from developed countries. 
 

2.8. The simulations with the MIRAGE model 
 
The previous scenarios are implemented in the MIRAGE model, which proposes several 
innovations from other CGE models applied to trade policy analysis such as horizontal 
product differentiation, and distinction of product quality. MIRAGE can also describe 
imperfect competition, imperfect mobility of factors and several other specifications. 
However, following David and Mishra (2007)‘s advice, one should wonder what extent of 
complexity in the model is really needed to adequately answer one’s question. Thus, in this 
first simulation exercise we do not take advantage of all the specifications MIRAGE has to 
offer and for the sake of simplicity we consider perfect competition in a static mode. 
Nevertheless, some sensitivity analyses on the results are undertaken specifically on imperfect 
competition since it has crucial impacts on the resultsxxv, and a dynamic version of the 
simulations to be compared with the static one. 
 

2.9. Results from simulations  
 
3. Qualitative analysis of results and discussions 
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3.1. Beyond aggregated products 
 

3.2. Beyond aggregated regions 
 

3.3. Some missing elements 
 

3.3.1. Trade costs and dynamic competitiveness of agricultural production 
 

According to Rodrik 1998xxvi, the marginalization of Africa in world trade is entirely due to 
the slow growth of African economies. Taken as a whole, the region participates in 
international trade as much as can be expected according to international benchmarks relating 
trade volumes to income levels, country size, and geography. This results is confirmed by 
several later studies (Bouët and Royxxvii, Rashid and Minotxxviii , Poulton, Dorward and Kydd 
xxix). Trade costs are difficult to take into account in such simulation work due to the lack of 
data. But preliminary work by Fontagné and Decreux 2009 find that there are hampering sub-
Saharan African from taking advantage of any trade opportunity they might receive at the 
multilateral level. This argues for a continuous efforts towards trade facilitation. 
 
On the agricultural competitiveness of Africa, various studies (Haggblade and Hazellxxx, 
Nouve and Staatz 2003xxxi,) suggest that there is a lack of productivity growth in African 
agriculture, especially compared to agriculture in Asia. The very detailed report on the 
Competitive Commercial Agriculture in Sub-Saharan Africa (CCAA) of the World Bank and 
Poulton, Tyler, Hazell, Dorward, Kydd, and Stockbridge 2010xxxii background paper for that 
study on commercial agriculture argue that many successes in competitiveness of African 
agriculture are based in the end on the unsustainable exploitation of favorable agro-ecological 
features and cheap labour. They argues for investments to ensure that growth of agricultural 
exports are sustainable. 
 

3.3.2. Expansion of African production for local, regional or exports consumption :  
 
By not taking into account dynamic effect of the growing African population, one of the main 
challenges of sub-Saharan African road to development is not taken into account: the need to 
feed a growing urban crowd with limited foreign exchange earnings while giving employment 
to a still growing rural population. Indeed, increasing demand in Africaxxxiii  represents an 
assured market for food crops with an import substitution potential. The attractiveness of 
regional trade also comes from lower quality requirement. Thus many results suggest that 
domestic and regional markets offers the best short term opportunities for African producers 
for reasons that global general equilibrium studies have a difficulty to grasp. 
 

3.3.3. The distributive impacts 
 
Results are aggregated, but difference in effects for various types of households across 
countries are inevitable (need more detailed national analysis), especially how the economies 
react to such changes. In MIRAGE, similar structural models are applied to different 
economies, which is a strong assumption, and it could be useful to implement more flexible 
options to describe specific economic mechanisms, in particular for developing countries; The 
analysis should thus be extended beyond the considerations of impacts on economic growth 
and aggregate consumption to assess such crucial development objective as poverty and 
hunger. Any growth from trade liberalization is unlikely to contribute effectively to the 
national policy objectives of broad-based growth and poverty reduction unless care is taken to 
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ensure that the wealth created is shared widely. Distributional issues of growth, especially 
agricultural growth are linked to land policy, legislation and implementation arrangements 
according to the CCAA report. 
 
 
Some preliminary concluding remarks 
 
The challenges and opportunities of agricultural export led growth for Sub-Saharan countries 
are complex in the current moving trade context. As such, general equilibrium modeling is a 
convenient way to assess impacts of trade policies in a coherent framework. Many 
simulations in the past have considered sub-Saharan African interests and constraints, and 
have highlighted important features such as the erosion of preferences and the issue of tariffs 
peaks and tariff escalation. Our results are consistent with previous studies: From a detailed 
analysis, it is now clear that erosion of preferences is a crucial issue that Sub-Saharan 
countries would face with any trade liberalization at the multilateral level, and that DFQF 
offers limited prospect to compensate for that erosion if Sub-Saharan countries do not 
diversify both the agricultural products they exports and they export markets.  
 
But serious data limitations, whether on informal trade, non tariffs barriers, trade costs, or 
detailed Social Economic Matrix and sectoral disaggregation of global database are crucial to 
take into account when interpretating the results. First, static gains of trade liberalization are 
overestimated if we consider that non tariff barriers and trade costs will not disappear as a 
consequence of trade facilitation and aid for trade. Secondly, the potential of agricultural 
regional trade is not apparent. Third preferences cannot sustainably make for the lack of 
competitiveness compared to other developing regions, and are bound to be eroded by 
continuous liberalization.  
 
This could explain how our results can be reconciliated with previous studies focusing on the 
potential for regional agricultural growth (Diao, Dorosh, Rahman 2003xxxiv, Nyangito 
2004xxxv, and the CCAA). All of those studies conclude that in the short and medium term, 
regional markets are a good alternative for export growth. 
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Figure 1 Marginalization of Sub-Saharan Africa in agricultural trade, data FAOSTAT 
 

 
 
 
Figure 2 Composition of Sub-Saharan African countries exports, data MAcMAp 2004 
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Figure 3 Diversification index (Sub-Saharan countries are represented by red triangles) 
 

 
 

Figure 4 Assessing Regional Integration in Africa from United Nations Economic Comission 
for Africa, 2006, II: Rationalizing Regional Economic Communities 
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Figure 5 Evolution of the share of intra-african trade, data UNECA 2010 
 

 
 
 
Figure 6 : Evolution of the food balance of Sub-Saharan African regions (FAOSTAT) 
 

 
 

Figure 7 : Resource combination (GTAP 7, 2004) 
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Table 1 The structure of global trade in the MAcMap database (2004) 
 

Structure of world trade in goods (2004) 
Agriculture (without fish) 7% Raw products (cf. MTN class.) 14% 

Energy and raw materials 13% Semi processed goods 17% 

Other goods 79% Processed goods 69% 
 
 
Table 1 Main destinations and products of sub-Saharan countries agricultural exports by share 
of agricultural exports. Source: author’s compilation from MAcMap_HS6 

Exporting 
country 

Share of 
agricultur
al exports 

Destination 
Exporting 
country 

Share of 
agricultural 
exports 

HS6 line 
(product) 

Guinea 
Bissau 92% India 

Burkina 
Faso 57% 520100 (cotton) 

Mauritius 84% EU Malawi 40% 
240120 

(tobacco) 
Sierra Leone 82% EU Benin 35% 520100 (cotton) 
Equatorial 
Guinea 81% EU 

Guinea 
Bissau 31% 

80131 (cashew 
nuts) 

Botswana 79% EU Comoros 30% 90500 (vanilla) 
Sao Tome  73% EU Ethiopia 30% 90111 (coffee) 
Cameroon 70% EU Ghana 29% 180100 (cocoa) 
Cape Verde 70% EU Mali 28% 520100 (cotton) 
Lesotho 68% EU Sao Tome 27% 180100 (cocoa) 

Nigeria 65% EU Swaziland 27% 
330210 (food 

additive) 

Gambia 64% EU 
Côte 
d'Ivoire 26% 180100 (cocoa) 

Côte d'Ivoire 61% EU Burundi 23% 90111 (coffee) 
Ghana 62% EU Somalia 20% 10420 (sheep) 
Comoros 59% EU Uganda 19% 90111 (coffee) 

Burundi 56% EU Gambia 19% 
150810 

(groundnut oil) 

Kenya 56% EU 
Madagasca
r 18% 90500 (vanilla) 

Liberia 55% Bangladesh Zimbabwe 18% 
240120 

(tobacco) 
Chad 55% EU 

Swaziland 52% 
South 
Africa 

Niger 52% Nigeria 
Senegal 50% EU 
Somalia 46% Yemen 
Madagascar 42% EU 25 

37% USA 
Angola 37% Nigeria 
Namibia 34% Angola 
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34% 
South 
Africa 

This table shows that 92% of Guinea Bissau agricultural exports go to India and 84% of 
agricultural exports from Mauritania to the EU. 
Similarly, 57% of agricultural exports of Burkina Faso is a very specific product of cotton at 
the HS6 line level, and 40% of agricultural exports of Malawi is made of one very specific 
HS6 type of tobacco. 
 
Table 3 The protection applied on imports in the MAcMap databse (2004) 
 

Protection applied on imports 
Total 
trade Primary Agriculture Industry 

World 4,4% 1,5% 15,5% 3,6% 
Europe 2,3% 0,2% 13,2% 1,5% 
North 
America 3,2% 1,7% 7,9% 2,9% 
Asia – 
Oceania 6,9% 2,4% 22,5% 5,8% 
South 
America 8,2% 3,8% 12,4% 8,1% 
Africa 14,3% 9,9% 27,6% 12,9% 

 
 
Table 4: List of beneficiaries from preference schemes  
Modified from Carrere, C., De Melo, J., 2010, “The Doha Round and Market Access for 
LDCs: Scenarios for the EU and US Markets”, Journal of World Trade, Janvier 2010, Volume 
44, Issue 1, p. 251-290 
 

Categories of 
preferences Countries 

Sub-saharan African 
LDC 

Angola, Benin, Burkina Faso, Burundi, (Cape Verde), Centrral Africa, Chad, 
Comoros, Congo(DR), Djibouti, Equatorial Guinea, Eritrea, Ethiopia, Gambia, 
Guinea, GuineaBiss., Lesotho, Liberia, Madagascar, Malawi, Mali, Mauritania, 
Mozambique, Niger, Rwanda, S.Tome, Princ, Senegal, SierraLeone, Somalia, Sudan, 
Tanzania, Togo, Uganda, Zambia 

Sub-saharan African 
non LDCs  

Botswana,Cameroon, Congo, Gabon, Ghana,IvoryCoast, Kenya, Mauritius, Namibia, 
Nigeria, Seychelles, Swaziland, Zimbabwe 

 + South Africa 

Other Pacific 
and Caribean 

Cotonou 
countries 

LDC Haiti, Kiribati, Solomon Island, Timor, Tuvalu, Vanuatu, Samoa  

non 
LDC 

 Antigua,Bahamas, Barbados, Belize, CookIslands, Cuba, Dominica, DominicanR., 
Micronesia, Fiji, Grenada, Guyana, Jamaica, Marshall Island, Nauru, Niue, Palau, 
Papua N.G., St.Ch.&Nevis, St Lucia, St Vincent, Surinam, Tonga, Trinidad ,Tobago  

Other LDCs being 
granted EBA 

 Afghanistan, Bangladesh, Bhutan, Cambodia, Lao PDR, Maldives, Myanmar, Nepal, 
Yemen 
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Other GSP countries 
(non exhaustive list) 

 Algeria, Argentina, Armenia, Azerbaijan, Bahrain, Belarus, Bolivia, Brazil, Brunei, 
Chile, China, Colombia, CostaRica, Ecuador, Egypt, ElSalvador, Georgia, Guatemala, 
Honduras, India, Indonesia, Iran, Iraq, Jordan, Kasakhstan, Kuwait, 
Kyrgyz,Republic,Lebanon, Malaysia, Mayotte, Mexico, MoldovaMongolia, 
Montserrat, Morocco, Nicaragua, Oman, Pakistan, Panama, Paraguay, Peru, 
Philippines, Qatar, Russia, SaudiArabia, SriLanka, Syria, Thailand, Tunisia, 
U.A.Emirates, Ukraine, Uruguay, Uzbekistan, Venezuela, Vietnam 

 
Scenario with EPA: All EPA countries are granted the same preferences (SSA LDC, SSA non 
LDC and Other Pacific and Caribean Cotonou countries). 
 
Scenario without EPA: SS LDC are granted EBA, such as Other LDC EBA, and SSA non 
LDC are granted GSP such as Other GSP countries. 
 
 
Table 5 List of Subsaharan African countries ordered by increasing protection faced, 
MAcMap 2004 
 

Composition of preferential 
margin 

Countries 

Applied 
duty 

faced on 
exports 

AM CE TM 

Dem. Rep. of 
Congo 1,0 3,3 4,6 -1,2 

Equatorial Guinea 1,2 3,1 4,6 -1,5 
Comoros 1,2 3,1 2,6 0,5 
Liberia 1,3 3,0 3,5 -0,5 
Lesotho 1,4 2,9 -5,6 8,5 
Angola 1,4 2,9 4,4 -1,5 
Chad 1,6 2,7 3,8 -1,1 

Botswana 1,9 2,4 3,7 -1,2 
Gabon 1,9 2,4 3,8 -1,3 

Central African 
Republic 2,0 2,3 3,3 -1,0 
Guinea 2,4 1,9 3,1 -1,1 

Congo, Republic 
of the 2,4 1,9 3,0 -1,2 

Nigeria 2,6 1,7 3,1 -1,4 
Madagascar 2,7 1,6 -3,3 4,9 
Sierra Leone 2,8 1,5 1,7 -0,2 
Mozambique 3,2 1,1 -1,6 2,7 
Sao Tome and 

Principe 3,7 0,6 0,7 -0,1 
Cape Verde 3,9 0,4 -2,0 2,4 
Cameroon 4,1 0,2 0,0 0,2 

Sudan 4,3 0,0 0,8 -0,7 
Mali 4,4 0,0 0,5 -0,6 
Niger 4,4 -0,1 0,0 -0,1 
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Ghana 4,5 -0,2 -0,4 0,2 
South Africa 5,0 -0,7 -0,1 -0,6 

Zambia 5,5 -1,2 -2,0 0,8 
Mauritania 5,5 -1,2 -1,7 0,5 

Eritrea 5,8 -1,5 -3,3 1,8 
Seychelles 5,8 -1,5 -5,2 3,7 
Rwanda 6,5 -2,2 -1,4 -0,8 

Cote d'Ivoire 6,5 -2,2 -3,0 0,8 
Burundi 6,6 -2,3 -1,7 -0,7 
Uganda 7,3 -3,0 -6,1 3,1 

Tanzania 7,7 -3,4 -4,8 1,4 
Namibia 8,2 -3,9 -4,8 1,0 
Ethiopia 9,1 -4,8 -4,6 -0,2 
Senegal 9,4 -5,1 -6,0 1,0 
Somalia 10,2 -5,9 -9,0 3,2 

Gambia, The 10,5 -6,2 -7,8 1,6 
Zimbabwe 10,9 -6,5 -10,1 3,5 
Djibouti 11,1 -6,8 -9,7 2,9 

Guinea-Bissau 11,5 -7,2 -6,4 -0,8 
Mauritius 11,5 -7,2 -13,0 5,8 

Kenya 12,0 -7,7 -9,3 1,6 
Burkina Faso 12,2 -7,9 -8,8 0,9 

Togo 14,4 -10,1 -10,2 0,1 
Malawi 14,4 -10,1 -23,3 13,2 
Benin 14,6 -10,3 -10,5 0,2 

Swaziland 22,9 -18,6 -25,5 7,0 
HICs 3,9 0,4 0,0 0,4 
MICs 5,1 -0,8 0,1 -0,8 
LDCs 4,6 -0,3 -1,5 1,2 

AM : Apparent 
Margin 

based on Mmhs6v2 

CE: Composition 
effect 
TM: True margin 
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