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Abstract
This research aims to analyze the effect of natural resources on the supply portfolio of African exports. Based on COMTRADE data on export products from 2000-2015, we apply a methodological approach based on two standard measurements trade diversification indicators: active lines counting and the standardized Herfindahl-Hirschman index. These indicators are then linked to the status of resources-rich countries (and other controls) in fixed effects panel data model. The results of this article suggest that the presence of oil resources (non-renewable resources) has a negative effect on diversification, essentially through the channel of the degradation of institutions. Similarly, agricultural products (renewable resources) negatively affect African exports diversification (count and index). This effect is captured through the exchange rate and degradation of institutions channels. This shows the need for the African continent to develop its own agricultural sector which could be a good strategy for diversification, but also to strengthen the quality of its institutions for good management of natural resources.
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1. INTRODUCTION
The effect of natural resources on the diversification of countries' export basket has been the subject of many studies. Several authors have developed that abundance of resources is a source of diversification and therefore of economic development (Wright and Czelusta, 2002a and 2002b). However, they have been criticized by recent literature which shows that countries abundant in natural resources have a slower economies growth than others without them, thus reflecting a phenomenon of resource curse (Sach and Warner, 1995, 2001; Auty, 2001), which can be captured by the exchange rate channel and the quality of institutions. On the other hand, some empirical studies have been made in the countries concerned to demonstrate this negative relationship which can be explained by different channels. It has been shown that resource-rich countries often have very low levels of institutions (Devarajan et al., 2019; Bakwena et al. 2010; Caselli and Michaels, 2013). The appreciation of the real exchange rate due to the exploitation of cheap and abundant natural resources, causing Dutch disease, has been developed by authors such as Bresser-Pereira (2008, 2013, 2017), Bahar and Santos (2018). Understanding empirically how these different channels could help explain the potential effect of natural resources on countries' exports in the specific context of Africa is undoubtedly of major political interest, given the inability of African countries to draw benefit the process of globalization.
Africa’s large natural endowments may suggest that they have a negative impact on the possibility of diversifying trade. Thus, to grasp the relevance of our subject, we formulate the following concern: Does the abundance of natural resources constitute a brake on the diversification of African economies?  The overall objective of this study is to analyse the effect of natural resources on the diversification of Africa’s exports supply portfolio. Specifically, it involves first measuring the extent of diversification or the concentration of exports in terms of product variety, then analysing the effect of natural resources on diversification African exports, and finally, to identify possible channels through which natural resources would affect the supply portfolio of African exports. In order to achieve these research objectives, we formulate the following hypotheses: first, Africa has a relatively concentrated exports basket on basic products. Second, natural resources negatively affect the diversification of Africa’s export supply portfolio. And finally, the quality of institutions and the exchange rate are the main channels that capture the negative effect of natural resources on Africa’s economic diversification.
This research extends the contribution of the empirical literature on the specific factors of the diversification of countries endowed with natural resources (Alsharif, 2016; Harding and Venable, 2013; Ross, 2019; Omga, 2019). It goes beyond the aforementioned empirical analyses, by taking into account the renewable and non-renewable nature of natural resources. But also, by analysing the economic diversification of African countries in two ways: the count and weighting of products (diversification index). Even more, this research attempts to analyse the effect of the dependence of natural resources on total exports (%exports) and on national production (%GDP) of African countries. From United Nations Commodity Trade Statistics Database (UN COMTRADE) data on export products from 2000-2015, a methodological approach based on the fixed-effect panel data model was developed. Thus, the study shows that the presence of non-renewable (oil and gas) and renewable (agricultural products) resources in African exports accentuates the concentration in terms of the number of products and weighting. The negative effect of oil goes through the degradation of institutions channel as measured by corruption. However, that of agricultural resources passes through the exchange rate channel and that of the degradation of institutions.
The African continent is relatively well endowed with natural resources which occupy an important place in its trade. Indeed, around 30% of the world's mineral reserves, 8% of oil reserves and 7% of natural gas are found in Africa (IDEA[footnoteRef:1], 2017). Additionally, in African economies, agriculture remains the main source of employment with about 57% of the total labour force and mainly source of income for 90% of the rural population (Kanu et al., 2014). [1:  Institute for Democracy and Electoral Assistance] 

Moreover, the African Development Bank in its 2015 report on economic development in Africa states that currently, of the fifty-four African countries, more than 45 have proven reserves of oil and / or natural gas. Central Africa is the part of the continent richest in natural resources. On average, 47% of its GDP comes from rents derived from natural resources, and especially from oil. In North Africa, these rents account 30% of regional GDP. Whereas, East Africa is the most deprived part of the continent. In West Africa, many countries are large agricultural producers. It is, the region of the continent that has the highest percentage of arable land (AfDB, 2015) with more than 60% of the total agricultural value of Sub-Saharan Africa and on average 15% of the GDP of the Sub-Saharan Africa (OECD / FAO, 2016). The same report also confirms that maize continues to account for the largest share of export growth from traditional producers (South Africa, Zambia and Ethiopia). Furthermore, cotton has become an income crop in certain countries such as Benin and Mali whose increase in cotton exports exceeds more than 1.7% per year. 
These figures confirm a strong presence of natural resources in Africa. Thus, as the law of factor proportions suggests, commodities have a very high weight in the supply portfolio of the continent. For example, minerals account on average for 70% of total export volume and around 28% of Africa's GDP (AfDB/ UNDP/ OECD, 2016). The AfDB also estimates that the newly discovered gas and mineral reserves could contribute between 9% and 31% of additional government revenues during the first 10 years of exploitation of countries such as Ghana, Liberia, Mozambique, Sierra Leone, Tanzania and Uganda. In the oil-producing countries, rents represent more than 50% of GDP, agricultural land represents 37% in sub-Saharan Africa and 25% in North Africa (AfDB, 2015).
For the African countries concerned, these natural endowments play an important role, both from the point of view of the structure of domestic production and the profile of their international trade. If these resources can provide the basis for a structural transformation of the economies which should lead them to appreciable levels of economic and social development, they can also generate negative effects on the structural composition of sectoral productive activities and the international exchange of the countries of on the one hand, and to slow down the process of economic emergence on the other hand, in particular through the Dutch disease and the degradation of the quality of the institutions. It should be noted that resources whether renewable or non-renewable do not have the same effects on economic growth. Some such as oil and natural gas (non-renewable resources) are more sensitive in resource curse than agricultural ones (renewable resources).
Diversification is a process of migration from a productive structure dominated by the primary sector to the secondary and tertiary sectors (Hammouda et al., 2006; Kamgna, 2007). It could be beneficial for the African continent insofar as it makes it possible to increase the development process of a country by reducing its dependence on basic products and by creating new jobs (Moussir and Tabit, 2016; Elhiraika and Mbate, 2014). It also helps to stabilize export earnings, but also to dilute the risks in relation to the vagaries that affect the sectors of the national economy (Kamgna, 2007). Thus, the economic literature has offered a variety of supporting mechanisms that can help resource-rich countries to diversify their economies, but these mechanisms have not been operated in African countries.
The rest of this article is structured as follows: the second section reviews the literature, followed by the econometric methodology and the data in the third section. The fourth section will highlight the results of the estimations, and the last section concludes with the implications and recommendations.
2. LITERATURE REVIEW
2.1 Theoretical literature
Diversification emerged for the first time in American economies during the inter-war crisis marked by the dramatic fall in commodity prices (Berthelemy, 2005). Then, it was taken up in the 1950s by authors such as Prebish (1950) who defined strategies that could make economies less dependent on commodities. According to this author, specialization is not favourable to developing countries rich in natural resources because they have very unstable prices.
Thus, the economic literature has put forward various studies showing that the exports diversification is perceived as a mean of offloading commodity dependence and reducing the volatility of commodity prices (Singer, 1950; Denis and Shepherd, 2011; Hesse, 2008). Natural resources have always been an engine of growth in traditional economies and a basis of diversification. indeed, by diversifying trade beyond natural resources, the economy could obtain considerable gains, particularly in the short term with a reduction in the volatility of exports and of sectoral and aggregate economic activity, and in the long term with a sustained growth rate.
However, recent literature is developing a negative relationship between natural resources abundance and diversification (Gelb, 2010; Omgba, 2014; Cherif et al., 2016; Ahmadov, 2014). The more the exports are concentrated, the more vulnerable they are to external shocks leading to income volatility and weak growth (Agosin and Chanci, 2013). This underlies a resource curse phenomenon caused by various mechanisms. In the literature, the authors have put forward various explanations for this phenomenon. Some argue that this can be explained by the concentration of resource-rich economies, and others attributed it to the concentration of export earnings. There are then proponents and opponents of this phenomenon.
For proponents of the curse, resources abundant can make the export sector uncompetitive, which explains why resource-rich countries have never experienced export-led growth (Sach and Warner, 2001). It is in this sense that Jetter and Hassan (2012) argue that the abundance of natural resources seems to go hand in hand with poor diversification. In other words, countries where natural resources play an important role are finding it difficult to diversify their export basket because of their considerable gains. However, the opponents of the curse phenomenon have questioned this thesis. Indeed, according to Lederman and Maloney (2003), the concentration of export revenues can harm growth and therefore, the abundance of natural resources is not detrimental to growth, it is rather export revenues, concentrates that are harmful. Resource-rich countries must then diversify their supply to avoid the curse, by putting rents into productive investments. Thus, for to Stiglitz (2006), the natural resources curse is the consequence of bad public decisions rather than the manifestation of a singular destiny. The literature has then distinguished various channels which may explain the negative effect of natural resources on the export diversification.
The exchange rate channel explains the effects of Dutch disease. The latter is an obstacle to growth on the demand side because it limits investment opportunities (Bresser-Pereira, 2008). Indeed, the appreciation of the real exchange rate following an oil or gas boom can crowd out other sectors of the economy such as the industrial sector in developed countries and the agricultural sector in developing countries (Liman-Tinguiri and Legakis, 2014). They explain that the discovery of oil in Nigeria led to a strong appreciation of the Naira, which reduced the competitiveness of Nigerian agricultural products on the world market. Most of the Dutch disease literature emulates the founding works of Corden (1984) and Krugman (1987). According to Gylfason et al. (1997), when the Dutch disease not only involves an appreciation of the real exchange rate, but also increases the volatility of the exchange rate, the commercial sector (and therefore productivity growth) is then depressed because investment is reduced.
Three mechanisms can explain the effect of this phenomenon: the spending effect which comes from the aggregate demand created by resource revenues, which if converted into national currency, can create periods of excess demand in the economy. The second is resource movement effect which is a reallocation of the factors of production as capital and labour from other sectors towards that of the boom. These two movements have a protagonist effect (Larsen, 2004). There is a third mechanism (rarely cited in the literature) called the spillover-loss effect which resides in the loss of positive externalities associated with the non-tradable (crowded out) sector. This movement leads to a decrease in employment in other sectors, thus leading to a direct de-industrialization of a country (Larsen, 2004).
The channel of institutional degradation is a determining factor in the negative effect of natural resources on export diversity. In the economic literature, several explanations have been put forward. Some studies postulate that it is the voracity effect which is at the base of this phenomenon (Tornell and Lane, 1999). Indeed, in resource-rich countries, the presence of interest groups can reduce economic growth. This can be explained by the fact that an increase in income from the exploitation of resources can lead to pressures to increase the share of each group. This misallocation of resources can lead to a reduction in productivity and therefore in economic growth. Corruption is also a plausible explanation for institutional quality. Thus, the current observation shows that resource-rich countries are among the most corrupt. The effect of resources on corruption is probably non-linear (Leite and Weidmann, 1999) and it depends on the type of resources, the most concentrated such as oil, minerals (non-renewable resources) being more prone to corruption than agricultural products (renewable resources) (Sala-i-Martin and Subramanian, 2003). According to Shirley (2003), good institutional quality promotes economic development by encouraging trade and inciting the state to respect private property. On the other hand, the presence of weak institutions encourages predation activities and helps transform resources into a curse.
The literature tends to limit the debate of the resources curse over non-renewable ones. It should be noted that renewable resources can make the export basket concentrated, but do not have the negative effects than the others. Our study does not assimilate all the resources in the same category. Some renewable, such as agricultural products, do not have the same effects on economic performance as oil or gas (non-renewable resources). The latter are more conducive to the negative effects of the deterioration of institutions and the Dutch Disease. This can be explained by their gains and their usefulness.
2.2 Empirical literature
From the empirical perspective, recent studies have found a negative relationship between resource abundance and export diversification. in this respect, the empirical literature supports the theorical literature. Indeed, Alsharif et al. (2016) used panel data covering the period 1962-2012 with a simple regression model. From this study, they found a negative relationship between oil resources and exports diversification, which is an indication of the resource curse. It is in this sense that Djimeu and Omgba (2019) showed through a study of 186 countries over the period 1965-2010, that oil booms reduce the exports diversification of oil countries when accompanied by low levels of diversification. They also deduce that good institutional quality reduces the concentration of exports, and that the boom only reduces diversification when countries have a small manufacturing sector before the boom. 
From an institutional perspective, a number of studies has been conducted on how institutions can influence the effect of natural resources on diversification. Belarbi et al. (2015) examined the interaction effect between institutional quality and resource dependence. They used a panel model over the 1996-2009 period covering twenty-three oil countries. From this study, they concluded that in industrialized countries, the quality of institutions reduces the effect of resources on growth while in countries like Algeria this mechanism is not operated. It is in the same line of ideas that Sala-i Martin and Subramanian (2003) have shown that the underperformance of the Nigerian economy was due to the weakness of its institutions. On the other hand, Koutassilla (1998), in a study in Central Africa, concluded that the Congo was showing signs of Dutch disease from an increase in oil exports. Moreover, Arawomo and Oyelade (2014) have shown through empirical verification on the determinants of the diversification of the Nigerian economy, that Nigeria’s real exchange rate is detrimental to economic diversification.
Furthermore, some studies have looked at other factors that may explain diversification. Imbs and Wacziarg (2003) analyse the relationship between diversification and per capita income, and were able to find a non-monotonous U-shaped relationship. Thus, countries are diversifying in order to spread equitable economic activity across sectors, but they reach a certain level where they begin to specialize. This study was taken by Cadot et al. (2011) who found a hump-shaped relationship between diversification and level of development. Elhiraika and Mbate (2014) also highlighted the role of infrastructure as a very important factor in the diversification of African economies.
All of this research tends to focus on studying the effect of non-renewable resources (especially oil). They tend to measure the dependence of resources on the rents (% GDP) drawn from them (Djimeu and Omgba, 2019, Alsharif et al., 2017). Others like Sala-i Martin and Subramanian (2003), who have studied the impact of resources on economic growth, have measured dependence on exports and on GDP. By analysing how a variety of natural resources (renewable and non-renewable) can affect the African export basket, by measuring their production relative to trade and domestic production. This research expands the researchers' contribution, trying to distinguish the types of products linked to the degradation of institutions (the products of corruption) or the Dutch disease, while trying to compare the resources to see which are more conducive to the effects of the natural resource curse. And finally, it tends to offer leads that can guide African countries on the priority of reducing the concentration of their economies.
In the light of these important works in the literature, it would be interesting to analyse the empirical contribution of these factors thus updated in the specific context of the diversification of African economies. This contextual analysis is all the more relevant since the results from the empirical literature seem to be country specific. Most studies on the negative effects of natural resources have not taken into account the character of the resources. Experience has shown that non-renewable resources (such as oil or natural gas) are more susceptible to the negative effects of the curse than renewable ones (agricultural products). These can be a good strategy for economic diversification. This study will take into account these significant aspects of the literature. We are going to speak then, of diversification within the agricultural sector, especially our study is accentuated in Africa where agriculture occupies an important place in certain economies. Processing agricultural products could be an effective strategy for some African countries. For example, products like peanuts can be made into different by-products. This could encourage the development of the agro-industry sector and the breakthrough of new products and encourage economic diversification.



3. METHODOLOGY AND DATA
As part of this study, we will use the panel data model linked by two diversification measurement indicators. These are the number of product lines exported and the standardized Herfindahl-Hirschman index.
The count of product lines consists of counting the number of active product lines (non-zero exports) exported by the countries. This measure of diversification is the simplest, and is used to explore diversification along the extensive margin. This margin is at the root of export growth, while affecting the addition of export lines. This index was used by Cadot et al. (2011), in a study on the economic diversification of developing countries. The second indicator relates to the standardized Herfindahl-Hirschman index, which allows to assess the degree of concentration/diversification of countries (Ngangoue, 2016). This index consists of weighting of products and cumulatively captures the intensive and extensive margins of economic diversification. It was used by Elhiraika and Mbate (2014) in a study on the evaluation of the determinants of diversification in Africa, and it presents as follows:
 			     (1)
With  which represents the share of the exports of product i in the country's total exports, and N the total number of products exported. However, this index being bounded between 0 (extreme diversification) and 1 (extreme concentration)[footnoteRef:2]. [2:  The index is in percentage in this case] 

In this case, the simple panel model is considered for both diversification measures (count and HHIN). We base on the studies of Cadot et al (2011) and Bebczuk and Berrettoni (2006) on an empirical analysis of the determinants of export diversification, they used the fixed effects model. We estimate the following regressions:
                           (2)
                                                 (3)
Where Yit and HHINit denote respectively the number of products exported the standardized Herfindahl-Hirschman diversification index in country i for year t, 𝛽ᵢ coefficients of the explanatory variables, listed below and it is the error term. The econometric regression will use either the count indicator (Yit) or the standardized Herfindahl-Hirschman index (HHINit) as the dependent variables. It should be noted that in this study, the natural resource variables of equations (2) and (3) are measured either as a share of trade (% exports) or as a share of national production (% GDP). Additionally, to capture the different channels that can affect the diversification of African countries, we will estimate the effect of natural resource variables on corruption (for the institutional degradation channel) and the real exchange rate (for the Dutch disease channel). The explanatory variables are:
· Oil and gas are the oil and gas resources (weight of the sector), in this study the share of the two sectors in total exports (Oil/Export and Gas/Export) and in national production (Oil/GDP and Gas/GDP) will be considered in this study; the relatively large size of these sectors may indeed crowd out the other sectors, reducing their export potential, which has a potentially negative effect on the level of diversification.
· Agri represents agricultural resources, this variable will allow to capture the main agricultural products suitable for processing. We also consider the weight of these relative to trade (Agri/Export) and to domestic production (Agri/GDP). It should be noted that the agro-industry sector cannot be included in the agricultural exports due to processing, therefore, comparable to the industrial sector, and can positively affect the basket of exports. On the other hand, if these products are exported without transformation, they can act negatively on diversification.
·  GDP/Cap is per capita income, it is a variable that plays an important role as an explanatory factor in the diversification process. Indeed, diversification improves as the level of economic development measured by GDP/capita increases, but it reaches a certain level where countries begin to specialize (Imbs and Warcziarg, 2003). We also use the squared form (GDP/Cap2) which will allow to see the threshold effect.
· timexport is the lead time to export a product, it is the time between the shipping point and the port of reloading, the variable provides information on the time and speed of export. A relatively short delay should positively affect diversification. This variable is expressed in number of days.
· MVA is the manufacturing value added (% GDP) which is the net production of the sector deducted from inputs and outputs. This variable captures the diversification of the productive structure: diversifying exports beyond primary products means the development of production (and then exports) in other sectors, in particular manufacturing. The interest of this sector lies in its potential in reducing poverty in the African economy, particularly in relation to the oil sector (Cadot et al. 2016).
· Corp is the Corruption Perceptions Index which measures the degree of corruption perceived in a country, it provides information on the role that institutions can play in the process of country diversification. A relatively low level of corruption can promote economic diversification, by reducing transaction costs associated with trade (Shirley, 2003). However, corrupt practices take place behind closed doors out of the public eyes. It should also be noted that measures of the perception of corruption reflect the highly subjective views of individuals or companies operating in the public and political sectors. They can present in a distorted way the realities on the ground (CEA, 2016), hence the difficulty of measuring it. According to Sequeira (2012), “confirmation bias” is considered to be a major drawback of the measure. This index varies between 100 (low level of corruption) and 0 (very corrupt).
· RER is the real exchange rate, it is the monetary value of an area, it makes it possible to capture the effects of the Dutch Disease, which is one of the mechanisms by which the abundance of natural resources can reduce the external competitiveness of other sectors, and therefore act negatively on the level of diversification of the country's exports.
The study covers the period 2000-2015, while considering four time periods (i.e., making observations every 5 years) in order to see the effects of changing the explanatory variables with the dependent variables. In the panel dimension, it is often interesting to identify the effect associated with each individual, that is to say an effect which does not vary over time, but which varies from one individual to another, this effect can be random or fixed. On the other hand, the use of OLS may not control for the heterogeneity of the observations. So, as part of the estimations, the Fisher, Breuch-Pagan and Hausman tests will be carried out in order to see which model to be used. Dummies time variables will be included to control the time period. Moreover, for our relations to be interpreted in causal terms, we will consider the lagged resource variables. If the lagged resource values ​​turned out to be insignificant, then we could conclude that the relationship is no more than a correlation (so the analysis cannot identify causal effects). Conversely, if the lagged variable is significant then the relationship we have could be interpreted as causal.
4. DATA AND DESCRIPTIVE ANALYSIS
In this article, data on the export products of African countries at the six-digit level of the Harmonized System (HS6) are taken from the Commodities trade statistics database (COMTRADE). This data allowed us to calculate our two indicators for measuring diversification. Gross oil and gas productions are obtained from the OECD (Organization for Economic Co-operation and Development) and the EIA (Energy Information Administration) site respectively. Then, their value (in US $) is calculated from the prices which are extracted from the report of BP Statistical Review of World Energy (report in June 2018). Agricultural production is obtained from the FAOstat (Food and Agriculture Organization of United Nations) database. The shares of resources (oil, gas and agricultural products) in exports are obtained from COMTRADE database. Data on the other explanatory variables are extracted from the World Bank (World development indicators), UNCTAD (United Nations Conference on Trade and Development), Transparency International and the Logistics Performance Index (LPI) database (See appendix).
Table 1: Descriptive statistics 
	Variables
	Obs
	Mean
	Std. Dev.
	Min
	Max

	Number of products
	164
	1429.35
	1208.08
	7
	5039

	Diversification Index
	164
	43.47
	22.12
	11.161
	99.32

	Oil%Export
	164
	9.63
	24.05
	0
	99.36

	Oil%GDP
	164
	4.86
	13.67
	0
	84.62

	Gas%Export
	164
	1.137
	5.07
	0
	34.24

	Gas%GDP
	164
	0.84
	3.07
	0
	25.17

	Agri%Export
	164
	13.64
	21.58
	0
	90,79

	Agri%GDP
	164
	2.78
	3.365
	0.00
	22.81

	GDP/capita
	164
	378477.2
	820146.8
	140.84
	5758279

	GDP/capita square
	164
	8.12E+11
	3.70E+12
	19836.14
	3.32E+13

	Corruption 
	164
	32.32
	10.30
	12
	63

	Real Exchange rate
	164
	106.60
	34.75
	57.74
	440.20

	Manu%PIB
	164
	12.22
	7.32
	2.89
	49.58

	Time to export
	164
	3.98
	2.12
	1
	14


   Source: author, based on data from 2000-2015.
The table above shows that on average African countries export 1429 products for an index of 43.473%. With regard to the representativeness of natural resources (renewable and non-renewable), the description of the data shows that the average agricultural rate largely dominates followed by oil resources, natural gas is under-represented (in export volume and in term of GDP). To have a good visualization of these resources, we are going to make scatter diagrams (see appendix). Since the purpose of this study is to show how the different resources are evolving in the African continent, we considered it necessary to make the representation of countries with renewable and non-renewable resources, with their diversification indicators (see appendix).
Graphics show that in countries where oil is not abundant, agricultural products are more important. We note that there have been changes over time in countries such as South Africa where agriculture dominated in the 2000s, but from 2015, production largely decreased. In Algeria (first producer of natural gas in Africa), we see that oil dominates exports. On the other hand, in 2015, there was equality of oil and natural gas export volumes. However, oil has more weight in national production (GDP) than other resources, followed by natural gas. This situation was also observed in Egypt, but gas production was higher in 2005. Unlike Algeria, agriculture is important in Egypt with a share in the GDP higher than that of oil and natural gas in 2010. In countries like Nigeria and Gabon, oil exports represent more than 90% of total exports and more 60% of national production, moreover, agricultural and natural gas products are not very important. We then feel a strong concentration of these savings in oil products. 
As such, it would be interesting to make the graphical representation of the two diversification indicators to see their distribution. The charts show that South Africa has the most diversified basket and exports more products (5039) and an index of 11%. Countries that export fewer products have a more concentrated index. This is the case of Angola, where oil largely dominates its exports with index values ​​of over 90%. This is also the case of Gabon with an index hovering around 80%. Nigeria (first oil producer and exporter) is also a case with a relatively concentrated basket, but exporting more products than the others. These statistical results will be verified as part of our econometric estimates.
5. RESULTS OF ESTIMATONS AND INTERPRETATIONS
The table below shows the overall regression of our variables. The Hausman test (see appendix) suggests that the fixed-effects estimator is preferable than the random effects estimator (in both cases) for reasons of consistency. The usable sample includes 164 observations (i.e., 41 African countries) over the period 2000-2015 (with 4-time horizons). The estimates also include dummies time variables to control the time period. The quality of adjustment and the F-stat are of satisfactory overall significance for both regressions. The debate on interpretations is structured around four sets of results. The results using the count indicators (Count) and the diversification index (HHIN) as dependent variables, and with resource variables measured as a share of total exports and GDP. Additionally, in interpreting these results, it should be noted that the coefficients are not interpreted in the same way for the two cases. So, a positive sign is good for the count indicator, and for the diversification index (HHIN), it shows a tendency towards concentration (therefore not favourable).
Thus, the overall reading of the results in table 2 shows only oil and agricultural exports have an impact on diversification. So, the presence of oil (non-renewable resources) and agricultural (renewable resources) resources in the exports of African countries is not in favour of diversification, both from the point of view of the index and the count indicator. These results are consistent with those of previous studies (Alsharif et al., 2016). According to them, there is a negative correlation between natural resources and economic diversification. The results of this article seem to show that the presence of natural resources in African countries tends to encourage more commodity specialization. This context could be explained by the fact that these resources (especially non-renewable ones) generate considerable gains, pushing African countries to focus on a handful of products. For example, in the international market, an increase in the prices of raw materials such as oil can lead to increased concentration of export supply. We can also say that oil and agricultural resources largely dominate the production of African countries, as seen with the description of the data. However, when we analyse them from the perspective of domestic production (relative to GDP), we see that they have no effect on diversification indicators. This could be explained by the fact that these resources could represent an important part in the exports (should affect the indices) but not the GDP.
Furthermore, improving the level of institutional quality (measured by the perception of corruption) tends to increase the number of exported products. Our results also confirm that the appreciation of the real exchange rate prompts countries to increase their number of exported products, in order to earn more. This corroborates the idea that an increase in the monetary value causes producers in commodity-exporting countries to offer more products to international markets. These results will be checked separately to see how the coefficients change (Tables 3 and 4). 
   Table 2: Fixed effects estimations of factors explaining diversification 
	VARIABLES
	COUNT
	HHIN

	Oil/Export
	 -26.59*
	0.84**

	
	 (15.09)
	(0.37)

	Oil/GDP 
	  11.56
	-0.14

	
	 (7.75)
	(0.19)

	Gas/Export
	-39.28
	 1.26

	
	(34.84)
	(0.85)

	Gas/GDP
	 24.35
	 0.31

	
	(22.84)
	(0.56)

	Agri/Export
	-13.42***
	 0.13

	
	 (3.70)
	 (0.09)

	Agri/GDP 
	 -3.01
	-0.29

	
	(15.54)     
	(0.38)

	GDP per capita
	 0.11
	-0.00

	
	 (0.10)
	(0.00)

	GDP per capita squared 
	-0,00
	0.00

	
	 (0.00)
	(0.00)

	Corruption
	 14.37*
	 0.09

	
	 (7.39)
	 (0.20)

	RER
	 1.70*
	-0.01

	
	 (0.96)
	(0.02)

	Manufacturing added value
	 15.94
	 0.10

	
	 (15.17)
	(0.37)

	Lead time to export
	 12.45
	-0.75

	
	 (31.50)
	 (0.77)

	Constant
	 696.23
	 36.60***

	
	(422.44)
	 (10.31)

	Observations
	    164
	  164

	Prob>F
	0.0000***
	  0.0876*

	Within 
	0.3070
	  0.1811

	Between
	0.2830
	  0.2369

	Year dummies
	 Yes
	    Yes


Notes: standard errors in parentheses
* Significant at 10%
** Significant at 5%
*** Significant at 1%
 
With the series of estimates of the share of natural resources in total exports (table 3), the results show that the presence of natural resources (renewable and non-renewable) in exports accentuates the concentration of African economies (count and diversification index). Indeed, from the point of view of the count indicator, only exported agricultural resources have a negative impact on the number of exported products. On the other hand, from the point of view of the diversification index, only non-renewable resources (oil and gas) act negatively on diversification, but the impact of the presence of oil resources is more felt. In other words, the presence of that favours more the concentration of the African export supply. 
These results simply mean that these two resources largely dominate African economies. Agricultural resources are generally developed in many countries on the continent, and each has a variety of products to export. In Africa, as the descriptive analysis of the data confirms, agriculture and oil resources are the most widespread, and natural gas has a lower representation, thus explaining its exports concentrated on raw materials. However, it should be noted that unlike the previous results (taken as a whole), oil exports have no impact on the number of products exported (not significant). We also see that the change in the values of the resource coefficients is almost negligible.
Table 3: Results relative to Exports (%Export)
	VARIABLES 
	   COUNT
	 HHIN

	Oil/Export
	-10.774
	 0.83**

	
	(13.232)
	 (0.32)

	Gas/Export
	-17.434
	  1.37**

	
	(32.789)
	 (0.81)

	Agri/Export 
	-14.339***
	  0.13

	
	(3.570)
	 (0.09)

	GDP per capita
	0.145**
	 -0.00

	
	(0.063)
	 (0.00)

	 GDP per capita squared 
	-0.00**
	 0.00

	
	(0.00)
	 (0.00)

	 Corruption 
	16.052**
	  0.06

	
	(7.295)
	 (0.20)

	RER 
	1.657*
	 -0.01

	
	(0.947)
	 (0.02)

	Manufacturing added value
	8.631*
	   0.21

	
	(13.323)
	  (0.34)

	Lead time to export
	-2.711
	 -0.63

	
	(27.813)
	 (0.75)

	Constant
	720.661**
	 33.50***

	 
	(358.337)
	 (9.67)

	Observations
	164
	  164

	Prob>F
	0.000**
	 0.0400**

	Within
	0.2655
	 0.1714

	Between
	0.3326
	 0.2374

	Year dummies
	Yes 
	  Yes 


Notes: standard errors in parentheses
* Significant at 10%
** Significant at 5%
*** Significant at 1%
Moreover, corruption and the exchange rate show the same results on the count indicator as before. The appreciation of the real exchange rate prompts countries to increase their number of exported products, in order to earn more. A relatively low level of corruption favours the breakthrough of new products and widens the range of production and therefore economic diversification.      
Table 4 below illustrates the estimates taken on the angle of national production (% GDP) and shows that renewable and non-renewable resources have no impact on the diversification of African exports. Indeed, the indicators are calculated with the volumes of exports and resources occupy an important place in exports. So, they do not affect the measurements in the same way. A resource can largely dominate a country's exports, but not entirely domestic production. This is the case of countries like Nigeria with oil resources which make more than 90% of its exports and 30% of its GDP.





Table 4: Results relative to Gross Domestic Product (%GDP)
	VARIABLES 
	COUNT
	   HHIN

	Oil/GDP 
	    6.79
	    0.00

	
	   (7.58)
	   (0.18)

	 Gas/GDP
	    6.95
	    0.75

	
	  (221.72)
	   (0.54)

	Agri/GDP
	  -0.60
	   -0.37   

	
	  (16.31)
	   (0.38)

	GDP per capita
	  0.06
	    -0.00

	
	  (0.10)
	    (0.00)

	GDP per capita squared
	 -0.00
	     0.00

	
	 (0.00)
	   (0.00)

	 Corruption 
	  17.36**
	    -0.00

	
	  (8.65)
	   (0.20)

	 RER 
	  2.48**
	   -0.02

	
	  (0.99)
	   (0.02)

	Manufacturing added value
	  14.65
	   0.22

	
	 (14.96)
	  (0.35)

	Lead time to export
	 -2.13
	  -0.37

	
	 (33.01)
	  (0.78)

	Constant
	 158.89
	 46.58***

	 
	(399.10)
	 (9.43)

	Observations
	    164
	     164

	Prob>F
	0.0085***
	  0.2118

	Within
	0.2059
	  0.1257

	Between
	0.1457
	  0.0360

	Year dummies
	  Yes
	   Yes 


Notes: standard errors in parentheses
* Significant at 10%
** Significant at 5%
*** Significant at 1% 
Additionally, estimates were made on the channels of corruption (degradation of institutions) and the exchange rate (Dutch disease) (see the table in annex A3). The presence of oil resources lowers the value of the corruption perception index. In other words, the importance of oil exports favours corruption in African countries (in the public sector). This index captures the event in part of a country and most often the public administration. Thus, the effect of oil resources only passes through the channel of the degradation of institutions. When these are well controlled, the oil endowment could be a lever for economic diversification in Africa. However, renewable (agricultural) resources pass through the exchange rate channel and through the degradation of institutions, but the impact is more detrimental with the exchange rate channel. In other words, the high concentration of agricultural resources in exports is associated with a depreciation of the exchange rate of African countries and a low level of corruption. This simply means that the currency tends to depreciate with the increase in agricultural exports. So, we can say that the negative effect of resources is not explained by Dutch disease. Quite simply because, the literature suggested that the Dutch disease affects the agricultural sector in developing countries, due to its poor industrialization. This affirmation is not verified in Africa.
To check if the relationships of our results could be interpreted as causal, additional estimates were made with lagged resource variables (see appendix A4-A6). The results taken as a whole show that with regard to the diversification index, the resource coefficients appear insignificant, but, with the count indicator, we see a significance of non-renewable natural variables. Oil exports tend to decrease the number of exported products. Notwithstanding, natural gas, which had no impact on the basic estimates, appears significantly positive. These dependency measures taken separately show the different results as taken globally. Indeed, taken from the point of view of exports, they show that only oil resources appear to be negatively significant. On the other hand, the presence of oil and agricultural resources in national product tends to decrease the number of products in the export basket. In other words, their strong presence in economic activity favours the reduction of the number of exported products. 
Estimates of the resource variables on the different channels have been made (see tables in the appendix A7). The results show that the effect of natural resource passes through the exchange rate channel. Only the negative effect of non-renewable resources (oil and gas) passes through this channel. Indeed, the impact of the presence of oil in exports passes through the channel of the depreciation of the exchange rate. However, the impact of the presence of natural gas in exports and domestic production is captured only through the exchange rate channel. The strong presence of non-renewable resources favours the depreciation of the national currency. 
So, we can conclude that these results can be interpreted causal or correlated depending on the angle of analysis. Thus, from the results obtained from the point of view of the diversification index, we can say that the relationship is no more than a correlation, because the lagged values of the resources turn out to be insignificant. Therefore, we can say that the analysis cannot identify causal effects. However, from the point of view of the count indicator, non-renewable resources (oil and natural gas) and renewable (agricultural products) turn out to be significant, so the relationship is nothing more than causality.






















6. CONCLUSION
This research allowed a vision into the factors determining economic diversification in Africa. These are the contribution of natural resources (renewable and non-renewable), income level, infrastructure sector, exchange rate and corruption. Through our methodological approach based on two indicators for measuring diversification: namely count of active product lines and the standardized Herfindahl Hirschman index. We were able to analyse, within the framework of fixed-effects model, the effect of dependence on natural resources from two angles: first, relative to countries' trade (%Export) and then, relative to national production (%GDP). Estimations of natural resource variables on corruption (degradation of institutions) and on the exchange rate (Dutch disease) have identified the different channels that can capture the effect of natural resources on the economic diversification of African countries.
The results of this article suggest that renewable and non-renewable natural resources have a negative effect on the level of African economic diversification. This effect is felt when analysed from an export perspective. This confirms the specialization of African countries in raw materials (renewable and / or non-renewable). In addition, these negative effects are captured by the channel of the degradation of institutions (oil and agricultural resources) and that of the exchange rate (agricultural resources). The difference in the results of our two estimates (count and HHIN) lies in the standard approach to measure diversification. Indeed, the count indicator only captures the extensive margin of diversification (i.e., adding products) and does not take into account the weighting of products. However, the diversification index captures both the margins of diversification (extensive and intensive). 
Thus, the results of this study imply a certain complexity in the diversification of the export supply basket of African countries which draws its source from the diversity of explanatory factors, some of which relate to the presence of natural resources in exports and different channels. The contribution of these factors can be the subject of measures of public interventions aimed at reducing dependence on resources and increasing the level of economic diversification in Africa.
Therefore, it would be necessary for the African continent to diversify its supply portfolio in order to avoid commodity price shocks. African countries must also then strengthen their institutional quality by fighting corruption in certain countries through transparency on the exploitation and export of natural resources while establishing systems which can help citizens to have clear information on the use of these. The public sector must also ensure transparency in the signing of contracts, to avoid corruption abuses. And finally, they must orient the agricultural sector to processing, which could encourage the breakthrough of new products. This sector could be a good strategy for the diversification of African countries because several agricultural products are susceptible to transformation and each African country has at least one agricultural product, which could develop the agro-industrial sector of the continent. 
For future research, authors may incorporate other variables that may affect the diversification of Africa, to broaden the analysis. Our analysis concerns only 41 African countries, some countries in Central Africa, which is the most abundant part of the continent's natural resources, are not included, due to the lack of data. Their availability could enrich such a study. Oil and or natural gas producing countries are also underrepresented due to the lack of information.
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APPENDIX
 Table A1: Sources of data
	Variables
	Sources

	 Trade by Product
	COMTRADE

	GDP per capita 
	World Development Indicator /World Bank

	Manufacturing added value
	World Development Indicator /World Bank

	Lead time to export
	Logistics Performance Index (LPI) /World Bank

	Corruption perception index
	Transparency International

	Real exchange rate
	UNCTAD

	Oil and natural Gas production
	Energy Information administration (EIA)

	Oil and Gas prices
	BP Statistical Review of World Energy

	Agricultural production
	FAOStats


Table A2: Specification tests
	Test

	Statistics
	Probability
	Hypothesis
	Conclusions

	Fisher

	FCOUNT (40,108) =24.75
 
FHHIN (40, 108) =13.50
	     0.000

     0.000
	H0 : No effect  
H1 : Presence of fixed effect
	H0 rejeted

	Breuch-Pagan
	Chibar2COUNT (01) =127.01

Chibar2HHIN (01) =110.20

	    0.000    

    0.000
	H0 : No effect
H1 : Presence of random effect
	H0 rejeted


	
Hausman
	Chi2COUNT (11) = 11.23

Chi2HHIN (11) =13.11

	    0.0428      

   0.0077
	H0 : Presence  of random effects 
H1 : Presence of fixed effect
	H0 rejeted























Table A3: Institutional and exchange rate channels and individual resources    
	Variables
	             1       
	    	                                                                                                    
         2
	           
	3
	               4

	Oil/Export
	         -0.24**
	
	      -0.60
	

	
	        (0.14)
	
	      (1.21)
	

	Gas/Export
	          0.235
	
	     -0.49
	

	
	         (0.392)
	
	       (3.12)
	

	 Agri/Export
	        -0.004
	
	       -0.77**                                     (0.34)
	

	
	        (0.04)
	0.06
	       
	           -0.31

	Oil/PIB 
	
	         (0.07)
	
	                (0.64)

	
	
	0.15
	
	          0.24

	Gas/PIB
	
	 (0.22)
	
	              (1.94)

	
	
	
	
	

	Agri/PIB 
	
	 0.33*
	
	             -0.42

	
	
	 (0.17)
	
	              (1.49)

	Constant
	        34.61***
	     
30.40***
	  

      122.91*** 
	      107.62***

	 
	        (1.441)
	 (1.08)
	 (15.89)
	(9.42)

	Observations
	        164
	     164
	       164
	       164

	Prob>F
	        0.000***
	       0,000***
	       0.0799*
	0.3723

	Within
	         0.2996
	        0,3009
	      0.0905
	0.0530

	Between
	          0.1068
	         0,1394
	           0.0885
	0.0146

	Year dummies 
	           Yes 
	      Yes 
	     Yes
	Yes 


Notes: standard errors in parentheses
   * Significant at 10%
   ** Significant at 5%
   *** Significant at 1%





























Table A4: Overall estimation (with lagged variables)
	VARIABLES
	COUNT
	HHIN

	Oil/Export_lag
	-35.49**
	 0.19

	
	(14.390)
	 (0.37)

	Oil/GDP_lag 
	 -6.45
	 -0.03

	
	 (7.12)
	 (0.18)

	Gas/Export_lag
	-48.48
	 0.11

	
	(45.44)
	 (1.14)

	Gas/GDP_lag
	 41.02*
	-0.69

	
	(22.41)
	(0.56)

	 Agri/Export_lag
	 5.04
	-0.07

	
	 (3.73)
	(0.09)

	Agri/GDP_lag 
	-31.39
	  0.17

	
	 (16.38)
	(0.41)

	GDP per capita
	  0.05
	-0.00

	
	  (0.09)
	(0.003)

	GDP per capita squared
	  -0,00
	  0.00

	
	  (0.00)
	(0.00)

	Corruption
	  19.25**
	 -0.02

	
	 (8.52)
	 (0.21)

	RER
	 2.29*
	  -0.03

	
	(1.29)
	  (0.03)

	Manufacturing added value
	 13.17
	  0.37

	
	(14.03)
	(0.35)

	Lead time to export
	-4.29
	-0.56

	
	(32.31)
	(0.81)

	Constant
	594.84
	 48.32***

	
	 (475.49)
	 (11.90)

	Observations
	    160
	   160

	Prob>F
	0.0007***
	   0.4743

	Within 
	0.2939
	    0.1236

	Between
	 0.1006
	    0.724

	Year dummies
	  Yes 
	      Yes


Notes: standard errors in parentheses
* Significant at 10%
** Significant at 5%
*** Significant at 1%


Table A5: Estimation relative to exports (with lagged variables)
	VARIABLES 
	                   COUNT
	 HHIN

	Oil/Export_lag
	                 -27.88**
	 -0.00

	
	                (13.42)
	 (0.33)

	Gas/Export_lag
	                  5.32
	  -0.16

	
	                  (3.80)
	 (1.10)

	Agri/Export_lag 
	               -42.14
	  -0.08

	
	                (45.11)
	 (0.09)

	GDP per capita
	                 0.01
	 -0.00

	
	                (0.09)
	 (0.00)

	GDP per capita squared
	                -0.00
	  0.00

	
	                (0.00)
	 (0.00)

	 Corruption 
	                19.43**
	  -0.01

	
	               (8.66)
	 (0.21)

	RER 
	                1.74
	  -0.02

	
	                 (1.30)
	 (0.03)

	Manufacturing added value
	                 15.77
	   0.35

	
	                 (13.93)
	  (0.34)

	Lead time to export
	                -6.38
	  -0.56

	
	              (32.65)
	  (0.80)

	Constant
	              429.32
	 49.94***

	 
	              (463.77)
	 (11.33)

	Observations
	                   160
	   160

	Prob>F
	0.0014***
	 0.3716

	Within
	0.2466
	 0.1085

	Between
	0.1113
	 0.1653

	Year Dummies
	Yes
	   Yes


Notes: standard errors in parentheses
* Significant at 10%
** Significant at 5%
*** Significant at 1%

Table A6: Estimation relative to GDP (with lagged variables)
	VARIABLES 
	COUNT
	   HHIN

	Oil/GDP_lag 
	  -11.86*
	   -0.00

	
	   (6.93)
	   (0.17)

	 Gas/GDP_lag
	   24.76
	   -0.61

	
	   (21.83)
	   (0.53)

	Agri/GDP_lag
	  -28.02*
	   -0.15   

	
	  (16.53)
	   (0.40)

	GDP per capita
	    0.05
	   -0.00

	
	   (0.09)
	   (0.00)

	GDP per capita squared
	 -0.00
	     0.00

	
	 (0.00)
	   (0.00)

	 Corruption 
	  18.78**
	    -0.00

	
	  (8.58)
	   (0.21)

	 RER 
	  2.86***
	   -0.03

	
	  (1.02)
	   (0.02)

	Manufacturing added value
	  14.58
	    0.39

	
	(14.10)
	   (0.34)

	Lead time to export
	 -2.81
	  -0.57

	
	(32.19)
	  (0.78)

	Constant
	220.66
	 48.60***

	 
	(400.71)
	 (9.71)

	Observations
	    160
	     160

	Prob>F
	0.0020***
	  0.3131

	Within
	0.2400
	  0.1151

	Between
	0.1980
	  0.0925

	Year dummies
	 Yes 
	   Yes 


Notes: standard errors in parentheses
* Significant at 10%
** Significant at 5%
*** Significant at 1%
















Table A7: Institutional channel and individual resources (with lagged variables)
	Variables
	             IPC1      
	    	                                                                                                    
         IPC2
	           
	TCR1
	               TCR2

	Oil/Export
	         -0.03
	
	      -2.70***
	

	
	        (0.14)
	
	     (0.95)
	

	Gas/Export
	          -0.47
	
	         -21.96***
	

	
	         (0.37)
	
	    (2.47)
	

	 Agri/Export
	        -0.02
	
	   0.16                                                (0.28)
	

	
	        (0.04)
	       0.03
	       
	     -0.02

	Oil/PIB 
	
	       (0.07)
	
	             (0.62)

	
	
	       -0.11
	
	           -5.35***

	Gas/PIB
	
	 (0.23)
	
	        (1.88)

	
	
	
	
	

	Agri/PIB 
	
	 0.11
	
	               1.63

	
	
	 (0.18)
	
	         (1.49)

	Constant
	32.47***
	     
32.22***
	  

      154.11*** 
	      101.89***

	 
	         (1.91)
	 (1.10)
	 (12.83)
	    (9.42)

	Observations
	           160
	     160
	       160
	       160

	Prob>F
	          0.000***
	       0,000***
	       0,000***
	       0.0128*** 

	Within
	          0.3021
	        0,2917
	      0.4452
	   0.1524

	Between
	          0.0306
	         0,0010
	           0.0710
	   0.0015

	Year dummies 
	           Yes 
	      Yes 
	     Yes
	 Yes 


    Notes: standard errors in parentheses
    * Significant at 10%
    ** Significant at 5%
    *** Significant at 1%
Table A8: matrix of oil and gas producing countries
	 COUNTRIES
	EXPORTS OIL SHARE (%)
	EXPORTS GAS SHARE (%)

	
	2000
	2005
	2010
	2015
	2000
	2005
	2010
	2015

	South Africa
	 0.12558
	00051
	0.0173
	0.14233
	 0.1520
	0.0005
	0.0201
	0.0576

	Algeria
	 42.0055
	53.2997
	43.4338
	34.1745
	 20.5587
	29.3917
	30.4828
	8.3769

	Angola
	 94.2996
	94.2996
	96.5345
	92.0647
	 0.7820
	8.08E-05
	0.00013
	0.1114

	Cameroon
	 48.0263
	43.8069
	36.5007
	40.0898
	 0.1011
	4.77E-06
	0.0029
	0.3610

	D'ivoire Cote
	 1.9206
	6.9813
	10.6079
	4.6035
	 1.5862
	4.61E-06
	3.94E-05
	0.9838

	Egypt
	 7.3908
	4.835
	6.7504
	9.0774
	 2.3055
	14.4728
	7.4633
	2.1996

	Gabon
	 81.4258
	82.5754
	82.0006
	82.0660
	 0.2012
	4.96E-05
	4.96E-05
	0.4347

	Ghana
	 10.1273
	10.1273
	10.1273
	10.1273
	 0.2360
	3.41E-05
	3.41E-05
	0.2360

	Mauritania
	14.4294
	14.4294
	14.4114
	14.6999
	
	
	
	

	Morocco
	 
	
	
	
	 0.0174
	3.77E-06
	3.77E-06
	0.0132

	Mozambique
	 
	
	
	
	 0.1355
	5.7388
	5.9663
	6.7283

	Niger
	 4.73E-05
	0.00046
	3.13E-05
	5.33E-05
	
	
	
	

	Nigeria
	 99.3553
	92.7393
	70.3547
	82.0478
	  2.2569
	1.7751
	3.2707
	1.5067

	Tunisia
	 10.4398
	10.4072
	12.6671
	4.4943
	 1.2350
	0.0001
	0.0001
	0.6104



Table A9: The main agricultural products of African countries 
	Countries 
	Type of products

	South Africa
	Maize, sugar cane, tobacco

	Algeria
	Wheat

	Angola
	Cassava, Maize

	Benin
	Cotton, palm oil

	Botswana
	Coffee, tea

	Burkina Faso 
	Cotton

	Burundi
	Coffee, tea

	Cameroon
	Cocoa, palm oil, rubber

	Cabo verde
	Wheat, sugar, maize

	Central African Republic
	Coffee, cotton

	Comoros
	Vanilla, copra

	Cote D'ivoire
	Coffee, cocoa, palm oil, rubber, cotton

	Egypt
	Maize, Wheat

	Ethiopia
	Coffee, maize, Wheat

	Gabon
	Coffee, cocoa

	Gambia, the
	Groundnut 

	Ghana
	Cocoa, palm oil, rubber

	Guinea
	Coffee, nuts

	Kenya
	Wheat, coffee

	Lesotho
	Maize, wheat 

	Madagascar
	Vanilla, cocoa

	Malawi
	Tobacco, tea

	Mali
	Cotton

	Morocco
	Wheat, tomato

	Mauritius
	Sugar cane

	Mauritania
	Rice, sorghum

	Mozambique
	Tobacco, copra, cotton

	Namibia
	Maize, millet, cotton

	Niger
	Cotton, palm oil

	Nigeria
	Cocoa, rubber, palm oil, Maize

	Uganda
	Coffee, tea, tobacco

	Rwanda
	Coffee, tea

	Sao Tome and Principe
	Cocoa

	Senegal
	groundnut, tobacco, fruits and vegetables

	Seychelles
	Copra, cinnamon

	Eswatini 
	Sugar cane, tobacco, cotton

	Tanzania 
	Cotton, maize, coffee

	Togo
	Cotton, coffee, cocoa

	Tunisia
	Olive oil, date, citrus

	Zambia
	Maize, sugar cane, Tobacco

	Zimbabwe
	Tobacco
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FIGURES 1: distribution of natural resources in african countries
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Figures 2: REPARTITION OF DIVERSIFICATION INDICATORS 




 
South Africa

Oil%export	2000	2005	2010	2015	0.12558133899999999	5.1117439999999997E-3	1.7359158E-2	0.142335725	Gas%Export	2000	2005	2010	2015	6.8141399999999998E-4	5.4080700000000003E-4	2.017242E-2	1.1156516999999999E-2	Agri%export 	2000	2005	2010	2015	0.33780060299999998	5.0001592999999997E-2	4.7557278000000001E-2	0.28103551900000001	



South Africa


Oil%PIB	2000	2005	2010	2015	1.5340832870000001	1.645736619	1.391805849	0.83162644299999999	Gas%PIB	2000	2005	2010	2015	0.15209532000000001	0.19581625	5.4357347E-2	5.7651580000000001E-2	Agri%PIB	2000	2005	2010	2015	1.80756801	0.33054693600000001	0.63435379199999997	0.21184304600000001	



Algeria

Oil%Export	2000	2005	2010	2015	42.005513280000002	53.299707490000003	43.433845259999998	34.174568749999999	Gas%Export	2000	2005	2010	2015	30.54952252	29.391782589999998	30.482849229999999	34.240062979999998	Agri%Export	2000	2005	2010	2015	1.0031200000000001E-6	6.5461199999999999E-3	1.12882E-6	1.8971089999999999E-3	



Algeria

Oil%PiB	2000	2005	2010	2015	27.085285160000002	37.403022329999999	33.864611959999998	20.43290794	Agri%PIB	2000	2005	2010	2015	0.218964668	0.369192978	0.25498241999999999	0.25255220900000003	Gas%PIB	2000	2005	2010	2015	20.558768950000001	25.16903671	11.15519024	8.3769553810000001	



Angola

Oil%Export	2000	2005	2010	2015	94.299642219999996	94.299642219999996	96.534547369999999	92.064737059999999	Gas%Export	2000	2005	2010	2015	8.0776899999999996E-5	8.0776899999999996E-5	1.3719900000000001E-4	2.4354699999999999E-5	Agri%Export 	2000	2005	2010	2015	0.16766286399999999	0.16766286399999999	8.8600297999999994E-2	0.246725429	



Angola

Oil%GDP	2000	2005	2010	2015	84.620929829999994	66.633144520000002	66.427685490000002	29.674824579999999	Gas%GDP	2000	2005	2010	2015	0.78207194800000002	0.47469742799999998	0.182605512	0.111438965	Agri%GDP	2000	2005	2010	2015	2.68	2.68	1.913847005	



Cameroun

Oil%Export	2000	2005	2010	2015	48.026375549999997	43.806931140000003	36.500764349999997	40.089830769999999	Gas%Export	2000	2005	2010	2015	9.4314600000000007E-5	4.7741800000000003E-6	2.9936580000000002E-3	2.16895E-5	Agri%Export 	2000	2005	2010	2015	5.6786108530000003	9.0362479360000005	18.283740210000001	22.626936480000001	



Cameroun

Oil%GDP	2000	2005	2010	2015	8.7292963839999995	9.1231519240000001	7.3268422869999998	5.9790759089999996	Gas%GDP	2000	2005	2010	2015	0.101150962	0.21187757500000001	0.173425317	0.36105644599999998	Agri%GDP	2000	2005	2010	2015	2.508744219	1.6651812850000001	1.8330669420000001	1.4756252809999999	



Cote d'Ivoire

Oil%Export	2000	2005	2010	2015	1.920681195	6.9813983820000001	10.60795783	4.6035008519999998	Gas%Export	2000	2005	2010	2015	8.7227399999999998E-6	4.60821E-6	3.9434500000000003E-5	3.9680000000000001E-7	Agri%Export 	2000	2005	2010	2015	36.572644969999999	32.109973539999999	45.709818130000002	48.854166200000002	



Cote d'Ivoire

Agri%GDP	2000	2005	2010	2015	22.811694209999999	12.517461430000001	7.7894498109999999	7.3368544450000002	Oil%GDP	2000	2005	2010	2015	1.1595716110000001	4.6177983380000001	5.2483821959999997	1.7079674010000001	Gas%GDP	2000	2005	2010	2015	1.5862614880000001	1.968840659	1.343737857	0.98380332400000003	




Egypte

Oil%Export	2000	2005	2010	2015	7.3908971399999999	4.8350059270000001	6.7504376209999997	9.0774944459999993	Gas%Export	2000	2005	2010	2015	7.3764664900000003	14.47288588	7.4633616900000002	0.19315190099999999	Agri%Export 	2000	2005	2010	2015	2.0885826E-2	6.9536650000000005E-2	0.17987640099999999	0.427451998	



Egypte

Oil%GDP	2000	2005	2010	2015	8.2255589249999996	15.020538139999999	9.2151866350000002	4.070694971	Gas%GDP	2000	2005	2010	2015	2.3055224050000001	12.809103650000001	5.8723506739999998	2.1996327290000002	Agri%GDP	2000	2005	2010	2015	1.9560505319999999	2.5513763599999999	0.97307230199999994	0.787911378	




Gabon

Oil%Export	2000	2005	2010	2015	81.425810119999994	82.575431109999997	82.000620620000007	82.000620620000007	Gas%Export	2000	2005	2010	2015	4.9561899999999997E-5	4.9561899999999997E-5	4.9561899999999997E-5	4.9561899999999997E-5	Agri%Export	2000	2005	2010	2015	1.2913821000000001E-2	2.3991699999999999E-5	6.4689999999999999E-3	6.4689999999999999E-3	



 Gabon

Oil%GDP	2000	2005	2010	2015	64.368880809999993	54.77101304	49.521796340000002	27.944470160000002	Gasl%GDP	2000	2005	2010	2015	0.20126817399999999	0.30535630699999999	0.118413485	0.43478185899999999	Agri%GDP	2000	2005	2010	2015	1.0705660000000001E-2	4.7290830000000002E-3	0.62209400000000004	4.3116290441014566	




Ghana

Oil%Export	2000	2005	2010	2015	1.3	1.0004999999999999	10.127309350000001	10.127309350000001	Gas%Export	2000	2005	2010	2015	3.4131400000000003E-5	3.4131400000000003E-5	3.4131400000000003E-5	3.4131400000000003E-5	Agri%Export	2000	2005	2010	2015	19.02462864	29.166386289999998	19.30399122	19.0929024	



Ghana

Oil%GDP	2000	2005	2010	2015	0.47555636400000001	0.36004718299999999	0.76673513100000001	3.9502690999999999	GaS%GDP	2000	2005	2010	2015	0.23604233799999999	0.23604233799999999	0.23604233799999999	0.23604233799999999	Agri%GDP	2000	2005	2010	2015	35.271521959303932	37.45301293018359	28.038737963649051	20.247175490288658	



Nigeria

Oil%Export	2000	2005	2010	2015	99.355359739999997	92.739378610000003	70.354758419999996	82.047854740000005	Gas%Export	2000	2005	2010	2015	0.27946333699999998	1.7751302010000001	3.2707970639999999	1.7751302010000001	Agri%Export 	2000	2005	2010	2015	9.7702929999999993E-3	5.6982406999999999E-2	2.1261793280000001	1.00593179	



Nigeria

Oil%GDP	2000	2005	2010	2015	32.34339052	29.46222543	19.664956740000001	8.5237861299999995	Gas%GDP	2000	2005	2010	2015	2.2569158460000001	3.437579913	1.672050281	1.5067404820000001	Agri%GDP	2000	2005	2010	2015	2.0825911810000002	1.115671289	0.57519063100000001	0.45915336800000001	




Tunisie


Oil%Export	2000	2005	2010	2015	10.439823970000001	10.40728708	12.6671836	4.4943864380000003	Gas%Export	2000	2005	2010	2015	1.1493999999999999E-4	1.93279E-4	1.5411E-4	1.5411E-4	Agri%Export 	2000	2005	2010	2015	0.471828517	0.21680268	1.8370493000000002E-2	0.109764768	



Tunisie

Oil%PiB	2000	2005	2010	2015	3.858192673	10.81737635	5.2049186450000002	1.7484294090000001	Gas%GDP	2000	2005	2010	2015	1.235028488	2.3564584079999999	0.97780003299999996	0.61047407600000003	Agri%GDP	2000	2005	2010	2015	2.8033714519999999	3.5718783080000001	1.9452424159999999	3.5885056660000001	




South Africa

COUNT	2000	2005	2010	2015	4840	4955	4940	5039	HHIN	2000	2005	2010	2015	15.862880629999999	11.940788749999999	12.072810840000001	11.3501235	




Algeria

Comptage	2000	2005	2010	2015	1128	955	807	927	HHIN	2000	2005	2010	2015	48.376009519999997	56.381063050000002	48.444541530000002	42.673042000000002	




Angola

HHIN	2000	2005	2010	2015	93.130666689999998	93.130666689999998	94.196596310000004	92.064737059999999	COUNT	2000	2005	2010	2015	7	7	6	7	




Cameroun

COUNT	2000	2005	2010	2015	1100	1271	1521	1430	HHIN	2000	2005	2010	2015	49.578147100000002	45.547176669999999	40.003021670000003	43.844258490000001	




Cote d'Ivoire

COUNT	2000	2005	2010	2015	2026	1838	1912	2599	HHIN	2000	2005	2010	2015	29.96953693	27.341207950000001	28.996526200000002	32.707423060000004	




Egypte

COUNT	2000	2005	2010	2015	1799	2229	3054	2674	HHIN	2000	2005	2010	2015	33.765493769999999	34.334388140000001	13.88940581	11.16101739	




Gabon

COUNT	2000	2005	2010	2015	785	745	765	765	HHIN	2000	2005	2010	2015	81.489213419999999	82.264200540000004	81.876706979999994	81.876706979999994	




Ghana

COUNT	2000	2005	2010	2015	1193	1295	1529	1898	HHIN	2000	2005	2010	2015	39.712444130000002	38.54915098	58.889837530000001	45.504106839999999	




Nigeria

COUNT	2000	2005	2010	2015	294	364	899	281	HHIN	2000	2005	2010	2015	99.315909189999999	92.434037900000007	70.055040160000004	81.806787479999997	




Tunisie

COUNT	2000	2005	2010	2015	2458	2750	2828	2841	HHIN	2000	2005	2010	2015	14.53097839	13.82266246	14.57718951	11.453347040000001	
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