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Introduction

This paper introduces a time perspective to unfold the natural resource curse in the sub-Saharan African region, with a focus on countries with weak institutions. The strategy detailed below allows to distinguish between shortterm and long-term e↵ects of natural dependence on growth.

The ambiguity of the results presented in the natural resource curse literature could arguably be attributed to an opposite e↵ect of the dependence on the short versus long run. If most of the theoretical contribution highlight the negative potential of the dependence on output, more short-sighted studies insist on the volatility introduced by the dependence. In the short run, and especially during the recovery process, this volatility can translate positively or negatively on output growth. A recent meta-analysis performed on 69 empirical studies by [START_REF] Dauvin | The paradox of plenty: A metaanalysis[END_REF] provide timely evidence supporting this time horizon hypothesis. They show that papers focusing on long-term relationship -through cointegration estimations -find higher negative e↵ect of natural resources on growth compared to more short-sighted methodologies.

In sub-Saharan Africa (SSA), in 2015, the poverty headcount ratio1 in resource-rich countries amounts to 38 percent of the total population, versus 9.9 percent globally. Even if this ratio has dropped from 53 percent in 1990, it still remains high compared to the rest of the developing world. Paradoxically, more than half of these SSA resource-rich countries still fall under the UN "Least Developed Country" category. An extensive literature (amongst others [START_REF] Sachs | Sources of slow growth in African economies[END_REF] has investigated the link between the resource curse mechanisms and the low levels of output growth. Various empirical studies report either success stories of resource management or disastrous vicious circles (Van der Ploeg, 2011). Botswana is considered to be a country which has managed to beat the resource curse with one of the world's top public expenditure on education and the highest growth rate during the 1965-2000 time frame [START_REF] Acemoglu | An African success: Botswana[END_REF]. In opposition, the Democratic Republic of Congo (DRC), sharing a comparable diamond endowment a few hundred miles apart presents a very di↵erent setting. The DRC have experienced decades of conflict, political instability, corruption, looting and mineral smuggling that has decimated the mining sector, which had been the sole source of growth since the 1960s. The World Bank estimates 77 percent of the DRC population to live below the poverty line versus 17 percent of the population in Botswana in 2012 2 . The rest of the sub-Saharan countries have been standing between these two extreme cases. Institutions play a key role in determining these processes. Natural resource endowment will be managed di↵erently in an environment featuring strong institutions versus an economy where the rule of law is not respected and corruption is prevalent. In the long term, a country with weak institutions is more prone to feature governments adopting rent-seeking behavior, deterring the foundations of a sustainable growth path. In the short term, low quality institutions can contribute to reduce the ability of the State to raise taxes or collect royalties related to resource depletion. Moreover, empirical studies showed that oil discoveries can lead to weaker transparency from government [START_REF] Williams | Shining a light on the resource curse: An empirical analysis of the relationship between natural resources, transparency, and economic growth[END_REF] or higher corruption levels (Vincente, 2010). To the extreme, Collier and Hoe✏er (1998) argue that natural resource endowment increase the likeliness of the outbreak of civil wars. This paper contributes to the existing literature by disentangling longterm versus short-term e↵ect of natural dependence on growth. The empirical strategy is based on a two-step procedure. In a first step variables are co-integrated to determine the long-run individual contributions of each explanatory variables to growth. In the second step, an error correction model is performed to determine short-term contribution to growth during the recovery process following a shock. In addition, the analysis includes a panel breakdown that creates more homogeneous sub-samples in terms of institutional quality. The second major contribution of the paper is to use these sub-samples to investigate the existence of di↵erent transmission channels at play in di↵erent institutional context. By performing our analysis successively on the 3 sub-samples, we release the constraint of a homogeneous natural resource curse e↵ect in all sub-Saharan countries, acknowledging that weak institutions could lead a marginal increase of corruption level to have a more adverse impact on growth compared to stronger institutions.

The results of the paper are three-fold. First, a higher dependence on natural resources in the economy leads to lower growth in the long-run. Secondly, the analysis highlights the vulnerability of countries with weak institutions: among these countries, natural resource dependence not only leads to lower long-term growth, but also negatively a↵ects the recovery process. The analysis provides evidence for the protection e↵ect of institutions to help manage natural resource endowment: an additional dependence could positively impact the recovery process in a context of strong institutions and the absence of corruption. Finally, the results of the di↵erent transmission channels show that investment benefits less countries that combine weak institutions and low levels of capital stock.

The rest of the paper is organized as follows. Section 2 explores the time horizon of the resource curse and summarizes the contribution of the literature regarding the di↵erent mechanisms of the resource curse. Section 3 presents the empirical strategy, while section 4 displays the results. Finally, section 5 provides policy recommendations and concludes.

The time horizon of the curse

Bringing attention to the time horizon is a crucial element when unfolding the natural resource curse mechanisms. In the long run, the natural resource dependence a↵ects the structure of the economy and potentially creates the condition for a pervasive output gap. However, in the short run, impact of the dependence is more volatile and could play either a negative or positive influence on output. In terms of definition, natural resource dependence encompasses mineral, hydrocarbon and agricultural dependence (see table 6 for details by country). As opposed to agricultural resources which are referred as di↵use resources, mining and hydrocarbons falls in the category of point-source resources. They are geographically concentrated and more capital-intensive. They include oil, precious metals and other minerals. Their concentration as well as their high value to volume ratio makes these resources particularly vulnerable to expropriation outside of a legal framework, fostering the resource curse [START_REF] Addison | Conflict in Africa: The cost of peaceful behaviour[END_REF][START_REF] Murshed | When does natural resource abundance lead to a resource curse[END_REF][START_REF] Dube | Commodity price shocks and civil conflict: Evidence from Colombia[END_REF].

Most of the literature dedicated to the natural resource curse focuses on its long-term horizon challenges. These issues relate to resource misallocation, diversification issues and monetary policy challenges. One of the major long-lasting mechanisms at play is the so-called rent-seeking behavior. This behavior a↵ects investment capacity and crowds out productive sectors. Natural resource depletion can be negatively associated with human capital because it increases non-wage income in the economy such as social spending, dividends and low taxes. As a consequence, private and public actors are much less incentivized to invest into human capital accumulation [START_REF] Atkinson | Savings, growth and the resource curse hypothesis[END_REF]. [START_REF] Gylfason | Natural resources, education, and economic development[END_REF] showed that expected years of schooling and secondary school enrollment rates are inversely proportional to the share of natural resources in an economy. In parallel, a feeling of financial security could arise when government benefits from an easy access to natural rents. In turn, this misleading feeling diverts governments to save [START_REF] Lane | The voracity e↵ect[END_REF][START_REF] Atkinson | Savings, growth and the resource curse hypothesis[END_REF][START_REF] Manzano | Resource curse or debt overhang? National bureau of economic research[END_REF] or invest in social capital [START_REF] Gylfason | Natural resources, education, and economic development[END_REF]Zoega, 2006, Papyrakis and[START_REF] Papyrakis | The resource curse hypothesis and its transmission channels[END_REF].

Still from the long-run perspective, pernicious Dutch Disease e↵ects arise when the manufacturing sector and the rest of the non-resource GDP is negatively a↵ected in response to surges in real exchange rates and terms of trade shocks [START_REF] Frankel | Does trade cause growth?[END_REF]. A vicious circle e↵ect is also perpetuated by the essence of technology discoveries: innovation almost exclusively take place in manufacturing rather than in the primary sector. As a consequence, economies specialized in the exploitation of natural resources do not benefit from innovation which is a strong driver of growth [START_REF] Kaldor | Marginal productivity and the macro-economic theories of distribution: comment on Samuelson and Modigliani[END_REF]. Finally, the commodity price volatility also has longer-term transmission mechanisms. It creates a less favorable environment for investment and production through higher exchange rate fluctuations and lower investment [START_REF] Gylfason | Natural resources, education, and economic development[END_REF]. These mechanisms are more prone to occur in low financial environments such as the sub-Saharan region ( On the short run, impacts of the natural resource dependence are more ambiguous as they could lead to either positive or negative impact on output. The case of the discovery of new resources such as an oil field, a ledge of gold or o↵shore gas reserves have a direct positive impact on natural resource endowment. Depending on the type of exploitation, this discovery will result in an additional resource dependence in the short to middle term. Despite this increased dependence, such additional resources could increase national output. [START_REF] Ding | Natural resource abundance and economic growths[END_REF] and [START_REF] Brunnschweiler | Cursing the blessings? Natural resource abundance, institutions, and economic growth[END_REF] have provided evidence on the significant and positive impact of natural resource endowment on output. Burkina Faso is a case in point. As a consequence to a liberalization of its mining sector combined with a political will to attract foreign direct investment, new concessions led to new discoveries and a shift from artisanal to industrial mining, starting in 2007 [START_REF] Luning | Liberalisation of the gold mining sector in Burkina Faso[END_REF]. Gold exports surged from less than 2 percent of total export in 1997-2007 to 63 percent in 2008-2018. The impact of a sudden higher dependence on natural resource di↵er from the story of a linear dependence on a single commodity that leads to a curse over several decades.

Moreover, the volatility of commodity prices on international markets has a major impact on the short-term as it a↵ects trade balance, natural resource rents collected as taxes or royalties and eventually on national output. Commodity prices are exogenously determined on international markets and all SSA countries are considered as price-takers for their main export commodities. Extensive literature on the volatility of commodity booms emphasizes the positive short-term e↵ect on output [START_REF] Collier | Commodity prices, growth, and the natural resource curse: reconciling a conundrum[END_REF], on inequality (Goderis and Malone (2011) and on fiscal policy (Agenor, 2016, Medina and Soto, 2016). A regional studies from Latin America on the recent commodity super-cycle of the years 2000s provide evidence for higher growth until the mid-2011 peak [START_REF] Gruss | After the boomcommodity prices and economic growth in Latin America and the Caribbean[END_REF], arguing for a potential positive e↵ect of natural resources.

In addition, a recent meta-analysis [START_REF] Havranek | Natural resources and economic growth: A meta-analysis[END_REF]) compiling 43 studies suggests that natural resource dependence a↵ect economies di↵erently depending on the quality of their institutions. [START_REF] Deacon | The political economy of the natural resource curse: a survey of theory and evidence[END_REF] and [START_REF] Deacon | 14. Rent seeking and the resource curse[END_REF] posit that the natural resource curse can be explained after controlling for the quality of institutional framework. The curse is verified for economies with low levels of institutional quality. However, if institutions are strong enough, the curse turns into a blessing where natural resource endowment feeds a sustainable growth circle. In a similar vein, Wen and King (2004) explore the institutional quality threshold above which development rises together with the abundance of natural resources. Shao and Yang (2014) suggest a theoretical model in which an adequate allocation of production factors, including high quality education and institutional environment, is a necessary and su cient condition to trigger an economic virtuous circle. Moreover, weak institutions accentuate the rent-seeking e↵ects described above. Not only a weak legal framework fuels the ability of a powerful group to seize the value of point-source resources for their own benefits (Lane andTornell, 1996, 1999), but it also deters entrepreneurs to engage in wealth production and rather focus on resource-grabbing activities [START_REF] Torvik | Natural resources, rent seeking and welfare[END_REF][START_REF] Mehlum | Institutions and the resource curse[END_REF]. To summarize, the combination of a high dependence and weak institutions foster the curse e↵ect by limiting the capacity of the countries to diversify their export structure.

Theoretical and empirical contributions unambiguously point towards a negative impact of the combination of weak institutions and high natural resource dependence on growth. However, existing literature has not explored the di↵erent transmission mechanisms of the curse that could occur in weak versus stronger institutional framework. The sub-Saharan region encompasses countries with a wide range of institutional levels, though lower, on average, than the rest of the developing world. By clustering the sub-Saharan sample according to institutional quality, this paper aims to fill this gap in the literature.

Empirical Strategy

A cluster approach by institutions

The hypothesis defended in this paper argues that di↵erent institutional levels imply di↵erent transmission channels of the resource curse. However, most of the resource curse empirical contributions assume the impact of the institutional control variables to be linear. The following analysis relaxes this linearity constraint by clustering the panel in di↵erent sub-samples. Estimations will be successively performed on the entire sample and on the sub-samples including countries more or less advanced in terms of institutional quality.

The Institutional quality variables are extracted from the World Bank's Worldwide Governance Indicator (WGI) project. They include 'control of corruption', 'government e↵ectiveness'and 'political stability and absence of violence'. An average over the 1996-2006 period is used as input to the cluster analysis. A panel of 21 sub-Saharan countries for which natural resource represent at least 20 percent of their exports is clustered. A dendrogram in the appendix presents the results of the clustering while table 1 provides some descriptive analysis of the 3 groups of countries generated. Cluster A group is the most advanced group of countries, characterized by higher level of production and capital per capita as well as higher development indicators (61 life expectancy and 100 percent of gross primary education enrollment). Cluster A countries depend less on natural resources (2.4 percent of share of GDP versus 12 percent for the entire sample). Cluster B and C countries are similar in terms of GDP per capita and development indicators but the levels of public capital stock and total capital stock per capita in cluster C countries is almost half compared to cluster B countries. Cluster C countries display the lowest figures in terms of quality of government and the highest ratio regarding political corruption. Cluster B and cluster C countries are considered as weak institutions countries and will be a key focus of the following analysis. Table 6 presented in the appendix shows which commodities each countries is the most dependent on. The mineral category include mostly gold exporters, but also diamond, copper, nickel or cobalt exporters. First row of table 6 shows that mineral-dependent countries are evenly distributed across samples. However, oil dependent economies (Chad, Cameroon, The Congo and Guinea Bissau) all belong to the cluster C. Finally countries mostly depending on agricultural resource belong to the weak institution clusters B and C.

Results of the estimation displayed in tables 3 and 4 confirm the relevance of breaking down by institutional cluster. Even considering the loss of the sample size, the fit of the model is better for cluster A and B compared to the whole SSA sample. The fit of the model in cluster C is slightly less than the whole SSA samples but in par with it, even after the introduction of cross-sectional averages.

If on one hand the cluster breakdown generates more homogeneous groups, it also increases the likeliness of individual units being interdependent. This potential presence of cross-sectional dependence will be accounted for in the analysis below by performing the relevant robustness tests.

Methodology

In a first stage, this paper determines the long-run equilibrium relationships between non-stationary variables of the growth model. From this longrun equation, the linear error correction model is estimated in a second stage. This way, we will be able to explore the behavior of the residual and to analyze the short-term speed of the adjustment to the long-run equilibrium.

The production modeling framework used for this study is a simplified 

Y it = f (K it , Corr it , N AT it )
where Y it denotes real GDP per capita expressed in PPP, K it denotes the stock of capital per capita at current PPP. Y it and K it are expressed in natural logarithm. Corr it denotes the political corruption index (a higher value means higher corruption level) 3 and N AT it the total natural resources rent as share of GDP. Natural resource rents are defined in accordance with the World Bank standard. All data is extracted from the World Bank online open database except for the gross capital variables which are extracted from the Penn World Table 9.0. The final sample features 21 natural resource dependent countries with complete time series covering the period 1970-2014. They are listed in table 5 in the appendix.

Considering the simplified growth equation of the model, as well as comovement in neighboring countries all belonging to the African continent, cross-section dependence is suspected. Following Pesaran (2015), a test is performed to assess weak cross-section dependence in the panel model. The results of the Pesaran test displayed as CD statistics reject at a one percent confidence interval the null hypothesis, confirming cross-section dependence.

After confirming the slope heterogeneity in the panel (Pesaran and Yamataga, 2008 test displayed in table 9), we run a Westerlund cointegration test based on group-mean values to take into account this heterogeneity following [START_REF] Persyn | Error-correctionbased cointegration tests for panel data[END_REF]. As opposed to first generation cointegration tests, Westerlund (2007) is a second generation test that releases the assumption under which the unobservables are identical across countries. Hence, the Westerlund test does not impose common-factor restriction which allows to address the issues introduced by cross-sectional dependence. Considering the cross sectional units correlation, robust critical P values are generated through bootstrapping. Tests results are presented in table 2 and provide strong evidence for the presence of cointegration. The tests reject the null of no cointegration at 3 percent confidence interval for the entire sample. The confidence power is slightly a↵ected, but still statistically significant at 10 percent confidence interval, for the sub-sample tests due to lower number of observations within each sub-sample. The two-stage analysis Next step is to estimate long-run relationship between the variables. As a recall, our equation is defined as follows:

GDP i,t = ↵ i + 0 T t + 1i K i,t + 2i Corr i,t + 3i N AT i,t + u i,t (1) 
First, a standard Fully Modified Least Square (FMOLS) regression is run. Then, we run Dynamic Ordinary Least Squares (DOLS) to determine longrun equilibrium relationships. We use a Mean-Group estimation that writes:

MG = 1 N N P i=1 i .
Results of this set of regressions presented above are displayed on the upper part of the table 3 subtitled 'long run determinants'. It shows the long-run individual contributions of each explanatory variables to growth. In the second stage, we follow the Engel and Granger two-step procedure. The strategy is to generate and store residuals from the long-run model specified above. Then, the lagged value of the residuals serve as the error correction term in order to estimate the dynamic error correction model which writes:

4GDP i,t = ✓ i u i,t 1 +4K i,t +4Corr i,t +4N AT i,t +4Corr⇤N AT i,t +e i,t (2) 
with u i,t 1 being the lagged value of the residuals of the long-run model equation which are defined as ûi,t = GDP i,t ˆ 1i K i,t ˆ 2i Corr i,t ˆ 3i N AT i,t ˆ t . ✓ i is the error correction speed of adjustment, 4 is the first-di↵erence operator 4 , e is the serially uncorrelated error term. 4Corr ⇤ N AT i,t is the crossed variable of corruption index and natural resource dependence 5 . We account for cross-section dependence by instrumenting on cross-section average following the CCE procedure and then apply this second-step error correction model to all of our previous long-term estimates. Results are shown in the lower part of table 3. The estimated coe cients contribute to assessing the amplitude of the di↵erent convergence forces implied in the economic growth on a catch-up stage process.

Results

Long-term relationship aligned with existing literature

Results of the cointegration estimations6 are displayed in the upper parts of table 3 for the whole SSA sample and of table 4 for the sub-samples clustered by institutions. In the long run, results are aligned with the existing literature related to the resource curse. Capital accumulation has a strong and consistent positive impact on long-term growth level. Table 3 shows that both corruption level and natural resource dependence has a negative impact on long-term growth. The negative impact of natural resource dependence remains strongly significant after controlling for cross-sectional dependence. However, impact of corruption remains negative but stays outside the usual confidence interval after including cross-section average controls.

Focusing on table 4, all clustered sub-samples provide evidence for a positive and significant impact of capital accumulation on long-term growth, even if the magnitude of the e↵ect is more important in cluster A countries compared to the rest of the sub-samples. Aligned with the existing literature on the resource curse, natural resource dependence negatively a↵ect long-term growth, regardless of the institutional level. Corruption level is negatively associated to growth level in clusters B and C. Its impact is positive, yet standing outside the usual confidence interval for cluster A countries.

Error correction model points to the fragility of countries with weak institutions

The first line of the second part of tables 3 and 4 display the error correction e↵ect of the model. Namely, it estimates the speed at which growth reverts back to its long-term path following a deviation. Table 3 shows negative estimates, confirming the presence of an error correction e↵ect. This e↵ect is strongly significant for the pooled FMOLS model, however it looses some of its significance power after controlling for cross-section dependence. A similar pattern is observed within the sub-sample estimations. Table 4 displays negative estimate but which stands outside of the confidence interval at the exception of cluster B, which is significant at 10 percent confidence interval. One of the explanation of the low significance is the use of a single lag in the model due to data limitation. This constraint could lead to insignificant estimates in the case of longer error correction process after a shock, which is a common feature amongst African countries.

Capital has the strongest and most significant positive impact on recovery both for the whole SSA sample and for the cluster A and B sub-samples. However, cluster B countries stand aside since their estimate, even if it is positive, fail to reach significant level. The rest of the significant estimates in table 4 emphasize the vulnerability of the countries with the lowest level of institutions (clusters B and C). For cluster B countries, a higher dependence has a negative and significant impact on recovery, as opposed to cluster A and C where the impact is not significant. Moreover, the combined e↵ect of a higher dependence on natural resource and of a higher level of corruption leads to a negative impact on recovery. These results show that an environment of low institutions provide an additional transmission channel to the natural resource curse. Not only it deters long-term growth level but it plays also an adverse impact on recovery following a shock on the economy. This negative impact is even more substantial when an additional dependence on resources is combined with higher corruption level. Short-term estimate for this crossed variable and the dependence stand outside the usual confidence interval for cluster B and C countries, suggesting that higher institutions level play a role in preventing these negative e↵ects on recovery.

Finally, a specific feature is displayed in the error correction model of cluster A. It shows both a positive impact of natural resource dependence and a negative impact of the combined e↵ect of dependence and corruption level in the recovery process. Even if those results are not significant, they suggest a possible healthy management of natural resources to recover from shock under two conditions: a level of institutions strong enough and that the additional dependence on the resource does not induce higher corruption levels.

Conclusion and Policy recommendations

As a recall, the results of the analysis could be summarized in three main take-aways. The long-run impact of natural resource dependence is strongly negative, regardless of the level of institutions. However, countries with weak institutions are more vulnerable because the resource curse not only adversely impact the long term but also the short-term capacity to recover from a shock. In contrast, higher quality institutional environment seem to protect from the curse. Finally, the analysis of the di↵erent transmission channels suggests that an additional unit of investment relatively benefits less the under-capitalized economies. These take-aways point towards reforms in terms of public policy to prevent the adverse e↵ects of curse and to create a suitable environment to transform natural endowment into a sustainable growth driver. These policy recommendations are detailed below and address three specific domains: solving investment ine ciencies, diversifying the export structure and building stronger institutions.

Transmission channels presented above show that investment do not lead to similar spillovers across countries, shedding light on investment ine ciencies. Solving these ine ciencies is a priority since they relatively impact more countries with the lowest level of capitalization, in which the yield from an additional unit of investment is potentially the highest. This paper shows that the capacity to attract or mobilize domestic capital is the most reliable source of growth both in the long-term and during the recovery process, independently of the level of institutions. The multiplicator e↵ect of an additional unit of capital on long-term growth is twice as low in countries with weakest institutions compared to those with the strongest. These ine ciencies are not only caused by low institutional quality, but are also a result of other deficiencies such as low quality education and low levels of public capital stock. The weak institution countries cited above provide evidence for absorptive capacity constraints. In these countries, additional investment during the recovery process fails to translate into a significant positive impact on growth levels.

Export diversification should drive the long-term agenda of policy makers in sub-Saharan Africa. Weak institution countries from cluster B are more at risk as transmission channels of the curse not only undermine long-term growth but also their ability to recover from a shock. This group of countries include Benin, Burkina Faso, Zambia, Madagascar, Mali, Mauritania, Malawi, Ghana and Lesotho. A structural economic diversification of these economies is decisive to avoid a reliance on the exploitation of natural resources.

The results of the paper provide strong evidence for the role played by institutions and corruption. Not only higher corruption deters long-term growth fundamentals but weak institutions fuel natural resource curse transmission channels. As a recall, the most detrimental impact on recovery for weak institution countries is to combine an additional dependence on resources with an increase of corruption levels. In terms of public policy, concerted e↵orts towards government e↵ectiveness, political stability and the absence of violence will directly contribute to reduce the vulnerability to the resource curse described above. A close monitoring of corruption levels is crucial during periods of commodity boom and/or additional dependence on natural resource when the institutions are the most at risk. Countries with the best institutions (South Africa, Bostwana and Mauritius) seem to be preserved from the negative impact of the dependence during the recovery process. Recovery could be accelerated through a higher dependence on natural resources as long as it is not associated with an increase in corruption levels. This finding contributes to answer to one of the natural resource puzzle and the potential blessing of natural resources. Even if lower dependence on resources unambiguously contributes to diversify the structure of economies and lead to higher long-term growth, an adequate management of natural resources could have a short-term positive cyclical e↵ect that boost growth levels. Sound institutions and the absence of corruption are crucial to achieve this successful management of resources.
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 1 Figure 1: Cluster Analysis Results -by Institutions Quality

Table 1 :

 1 Cluster Grouping by Institutions

		All sample Cluster A Cluster B Cluster C
	Real GDP per cap.	2,896	9,446	1,857	1,525
	Capital stock per cap.	5,983	23,361	4,140	2,439
	Public Capital stock per cap.	1,926	5,739	1,953	951
	Nat. Resource rents	12.1 %	2.4%	9.1%	16.3%
	Life expectancy	50.8	61.7	49.9	48.9
	Enrollment prim. edu	82.6%	100%	80.4%	84.8%
	Political corruption	0.61	0.38	0.54	0.73
	Quality of Government	0.39	0.59	0.41	0.33

Note: Real GDP and Capital Stock are expressed PPP and in 2011 USD. Natural resource rents is expressed as share of GDP. All values are averages over the period 1980-2014 one, which is standard in cointegration analysis. Production is given as follows in the general notation:

Table 2 :

 2 Cointegration Test -Westerlund 2007

	Panel test				
		All panel Cluster A Cluster B Cluster C
	statistic				
	Gt	-2.693 ⇤⇤	-2.855 ⇤	-2.552 ⇤	-2.768 ⇤⇤⇤
	(Z-value)	(-2.889)	(-1.143)	(-1.071)	(-2.047)
	Robust P-value	0.030	0.083	0.083	0.000
	Legend -Significance Levels			

⇤ : 10% ⇤⇤ : 5% ⇤⇤⇤ : 1%. Note: Data has been time-demeaned and includes a trend. Boostrapped critical values robust to the presence of cross-section dependence are used. Bootstraps iterations are fixed at 100

Table 3 :

 3 Long and Short-Run Determinants of Growth

		Long-run determinants	
	Variable	FMOLS	DOLS	DOLS
		(Std. Err.)	(Std. Err.)	(Std. Err.)

  Legend -Significance Levels ⇤ : 10% ⇤⇤ : 5% ⇤⇤⇤ : 1% DOLS and CCE Mean group are performed with a trend, 1 lag and 1 lead.

	Capital	0.394 ⇤⇤⇤	0.557 ⇤⇤⇤	0.557 ⇤⇤⇤
		(0.022)	(0.035)	(0.035)
	Corr	-0.564 ⇤⇤⇤	-0.020	-0.020
		(0.127)	(0.158)	(0.158)
	Nat. Res.	-0.0144 ⇤⇤⇤	-0.006 ⇤⇤⇤	-0.006 ⇤⇤⇤
		(0.002)	(0.001)	(0.001)
		Error Correction Model	
	L.residuals	-0.100 ⇤⇤⇤	-0.008 ⇤	-0.006
		(0.010)	(0.005)	(0.006)
	Capital	0.381 ⇤⇤	0.296 ⇤⇤⇤	0.269 ⇤⇤⇤
		(0.029)	(0.073)	(0.079)
	Corr	-0.177 ⇤⇤	-0.116	0.136
		(0.077)	(0.235)	(0.284)
	Nat. Resources	-0.006 ⇤⇤⇤	-0.021	-0.008
		(0.002)	(0.017)	(0.006)
	Corr* Nat.Res	0.007 ⇤⇤⇤	-0.076	0.098
		(0.003)	(0.689)	(0.207)
	Cross-Sect Avg	no	no	yes
	CD stat		2.78	-2.38
	[p-value]		0.05	0.01

Table 4 :

 4 Long and Short-Run Determinants of Growth

		Cluster-A	Cluster-B	Cluster-C
	Variable	Institutions	Institutions	Institutions
		(Std. Err.)	(Std. Err.)	(Std. Err.)
		(1)	(2)	(3)
		Long-run determinants -DOLS	
	Capital	0.779 ⇤⇤⇤	0.498 ⇤⇤⇤	0.374 ⇤⇤⇤
		(0.119)	(0.052)	(0.070)
	Corr	1.097	-0.527 ⇤⇤⇤	-0.749 ⇤⇤
		(1.67)	(0.182)	(0.256)
	Nat. Res.	-0.033 ⇤⇤⇤	-0.017 ⇤⇤⇤	-0.014 ⇤⇤⇤
		(0.013)	(0.004)	(0.002)
		Error Correction Model	
	L.residuals	-0.003	-0.002	-0.008 ⇤
		(0.012)	(0.013)	(0.009)
	Capital	0.345 ⇤⇤	0.093	0.320 ⇤⇤
		(0.152)	(0.107)	(0.146)
	Corr	0.086	-0.107	0.009
		(0.284)	(0.283)	(0.275)
	Nat. Resources	0.139	-0.003 ⇤⇤⇤	0.0001
		(0.140)	(0.001)	(0.002)
	Corr* Nat. Res	-28.61	-0.209 ⇤	0.049
		(28.6)	(0.104)	(0.123)
	Cross-Sect Avg	yes	yes	yes
	CD Stat	-4.18	-3.30	-2.06
	[p-value]	[0.00]	[0.00]	[0.04]
	Legend -Significance Levels		

⇤ : 10% ⇤⇤ : 5% ⇤⇤⇤ : 1%

Table 5 :

 5 Sub-Samples Clustered by Institutional Quality

	Category	Resource	Cluster A	Cluster B	Cluster C
		gold	ZAF	BFA, MLI, GHA	BDI, LBR, UGA
	Minerals	diamond copper, iron	BWA, MUS	ZMB	SLE
		nickel, cobalt		MDG	COD
	Hydrocarbons oil			TCD, CMR, COG, GNB
		cotton		BEN	CAF, TGO
	Agriculture	tea maize		LSO	KEN
		tobacco		MWI	

Table 6 :

 6 Type of Resource Dependence (highest export share -2017)

Table 7 :

 7 Pesaran Test for Cross-Section Dependence (2015) ⇤⇤⇤ NAT 29.82 ⇤⇤⇤ NAT 34.48 ⇤⇤⇤ Corr 83.35 ⇤⇤⇤ Corr 5.875 ⇤⇤⇤ Corr*NAT 38.92 ⇤⇤⇤ Corr*NAT 26.53 ⇤⇤⇤ Note: Null hypothesis being errors are weakly cross-sectional dependent. Critical values at 1 percent significance level denoted by ⇤⇤⇤

	Variables CD Stat
	Y 32.39 ⇤⇤⇤
	Y 6.270 ⇤⇤⇤
	K 69.94 ⇤⇤⇤
	K 45.61

Table 8 :

 8 Panel Unit Root Tests -[START_REF] Pesaran | A simple panel unit root test in the presence of crosssection dependence[END_REF] 

	Variables Pesaran
		CADF
	Y	0 . 4 0 6
	Y	-11.92 ⇤⇤⇤
	K	2 . 3 8 5
	K	-2.103 ⇤⇤⇤
	NAT	1.314
	NAT	-13.38 ⇤⇤⇤
	Corr	-0.281
	Corr	-9.339 ⇤⇤⇤
	Note: Time trend is included.
	Lags = 2. Critical values at
	1 percent significance level de-
	noted by ⇤⇤⇤	

Table 9 :

 9 Slope Homogeneity Test -Pesaran & Yamagata 2008 Significance Levels: ⇤ : 10% ⇤⇤ : 5% ⇤⇤⇤ : 1%. H 0 standsf orslopehomogeneity. H 0 : i = . Adj. version of the estimator denote adjustment of the mean-variance bias.

	test statistic		adj.
	Full Panel	41.9 ⇤⇤⇤	44.4 ⇤⇤⇤
	Cluster A	11.2 ⇤⇤⇤	11.9 ⇤⇤⇤
	Cluster B	22.5 ⇤⇤⇤	23.8 ⇤⇤⇤
	Cluster C	20.1 ⇤⇤⇤	21.3 ⇤⇤⇤

defined by the World Bank as the number of person living with less than USD 1.90 a day, expressed in

PPP

World Bank Poverty headcount ratio at USD 1.90 a day expressed as 2011 PPP (percent of total population)

the index is extracted from the Quality of Governance Institute Dataset.

equivalent to growth rate transformation operator since our variables are expressed in natural logarithms

for the sake of identification, this crossed variable has been filtered out only for period of increasing natural resource dependence at the country level

Note that the crossed variable of corruption index and natural resource dependence is included in the ECM but not in the long term cointegration. Since our hypothesis focuses on the short term impact of the crossed variable, it was not relevant to include it in the cointegration. Nonetheless the crossed variables have been added to the cointegration model as a robustness check. Results remained unchanged.