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Abstract

The existing literature on the relationship between natural resources (NRs) and
growthisinconclusive. To enrich this debate, some studies have investigated the
role of institutions in the NRs-growth nexus. Unlike most previous work, which
mostly consider the interactive effect of institutions, notably corruption, on the

relation between NRs and growth, this paper determines the optimal threshold
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of corruption below and above which NRs affect economic growth differently. The
aim of this paper is to investigate the effect of NRs on economic growth conditioned
by the level of corruption in SSA. Using a panel data on 26 Sub-Saharan Africa (SSA)
countries over the period of 1985 to 2014, this paper uses the Panel Smooth Transition
Regression (PSTR) model developed by Gonzalez et al. (2005). Firstly, we found
evidence of the existence of corruption thresholds that change the effect of NRs on
economic growth. These thresholds are 0.94, 0.40, 2.33, 1.16 and 0.48 for public,
executive, legislative, judicial, and political corruption, respectively. Secondly, the
relation between NRs and economic growth below and above each type of corruption
gives mixed results. The sensitivity analysis, which led to the decomposition of
NRs into forest and oil resources, confirms the divergence of the results found by
the baseline specification. These results have significant implications for policy
sequencingin SSA. To benefit from NRs-led growth, improvement of the institutional
framework, including different political corruption reducing, should precede NRs
management policies. Also, a certain diversification of the economy of SSA countries
leads to a better efficiency of the NRs on economic activity.

Introduction

Does corruption really matter when trying to assess the relationship between
natural resources (NRs) and economic growth in Sub-Saharan Africa (SSA)? Available
literature mainly demonstrates that NRs tend to adversely affect growth in NRs-rich
countries, notably in SSA. Therefore, the theory of “resource curse” has become a
well-established findingin literature. Since the pioneering papers of Sachs and Warner
(1995, 1997, 2001), resources’ endowments are paradoxically associated with poor
economic performance, while it is expected that revenue from NRs should increase
investment and economic growth in a country. However, the rise in prices of NRs at
the international market is a fundamental driver of the SSA region Gross Domestic
Product (GDP), which exceeded an average of 5% between 2000 and 2010 (Devarajan
and Fengler, 2013). But this economic performance is far from the potential of SSA’s
economies. In fact, according to the IMF (2012), NRs account for at least 65% of their
exports. IDEA (2015) also shows that the SSA region has 30% of the world's mineral
resources, 15% for oil, 12% for natural gas, and it is the second largest region in forest
endowment in the world. Moreover, SSA countries rich in NRs exhibit the poorest
economic growth while countries poor in NRs, notably in Asia, are among the fastest
growing economies. Empirically, the effect of NRs on growth is still inconclusive, the
most literature highlighting a negative effect. At least two main arguments can be
put forward to explain why NRs turn to be counterproductive.

The first explanation is the “Dutch disease” theory. The theory was developed by
Corden and Neavy (1982), Corden (1984) and van Wijnbergen (1984), following
Netherlands’ experience of a declining manufacturing sector after the discovery of
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natural gas. The Theory shows that when a country experiences a resource boom, it
normally undergoes a real appreciation of exchange rate. This appreciation reduces
the international competitiveness of other tradable sectors because resource-
based exports crowd out commodity exports produced by those sectors (Krugman,
1987). Finally, the real appreciation of exchange rate reduces national income via
adverse effects on factors in the manufacturing sector. In the first paper devoted
to the empirical analysis of the Dutch disease theory, Sachs, and Warner (1995)
demonstrated thata 13% increase in primary exports to GDP decreases annual growth
by about 1%. The second explanation for the resource curse is related to the quality of
institutions. Itis well documented that the bad performances of NRs-rich countries are
explained by weak quality of institutions (Gylfason, 2001; Mehlum et al., 2006; Torres
etal.,2013). From this perspective, scholars agree that resource curse arises because
resource abundance tends to weaken political institutions and especially fosters
corruption, which consequently hampers economic growth (Leite and Weidmann,
1999; Zhan, 2017). In fact, the fragility of political institutions is exacerbated by
revenues generated from NRs’ sector. Through corruption, this fragility guarantees
supplementary revenues to leaders at the expense of macroeconomic performance.

Corruption is defined by Jain (2001) as an act by which a public service is used by a
public official for personal purposes to alter the rules of the game. In World Bank (2010)
view, corruption means “the misuse or the abuse of public office for private gain”.
It is characterized by the illegal transfer of public resources to private (Andvig et al.,
2000) and in this vein, it is refered to as bribes that officials receive in the exercise of
a public service. Philippot (2009) affirms that corruption is generally associated with
a low efficacy of bureaucracy due to high transactions costs; for instance, corruption
leads to an important economic cost.

According to Transparency International (2018), Sub-Saharan Africa (SSA) is ranked
as the most corrupted region in the world. A report from QOG3 (2015) also asserts
that the five most corrupted countries in the world are in SSA. More specifically, the
Democratic Republic of Congo (DRC) is ranked as the most corrupted country. It is
followed by Somalia, Central African Republic, South Sudan, and Equatorial Guinea. All
these countries are heavily endowed with NRs. Furthermore, corruption is rampantin
Nigeria and Angola, which are the two largest oil-producing countries in SSA. Nigeria’s
Economic and Financial Crimes Commission agency has estimated that more than
USS 380 billion of public funds have been stolen or wasted by various governments
since their independence in 1960. In Angola, more than US$ 1 billion of oil revenue
disappeared due to corruption each year in the early 2000s (McMillan, 2005).

3 Quality of Government (QOG) Institute of Gotherburg s an international organization that gives
the performance of the countries of the world in the quality of governance every year.
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From the above stylized facts, corruption seems to be linked to NRs. However,
empirical analysis on the relation between NRs and corruption leads to controversial
findings. Corruption is said to be associated with NRs curse. Forinstance, Zhan (2017)
showed that resource curse is linked to corruption. Ades and Tella (1999) found a
positive relationship between NRs abundance, corruption and rent-seeking. In a
related study, Sala-i-Martin, and Subramanian (2003) demonstrated that the slow
growth experienced by Nigeria after the discovery of oil is due to the emergence of
corruption. Similarly, Kolstand and Soreide (2009) argued that corruption plays an
important role in explaining resource curse in Least Developed countries (LDCs).
Corruption can “sand the wheels” or “grease the wheels” of an economy. Therefore,
it has been asserted that the presence of large resource dividends creates enormous
economic opportunities and corruption (Leite and Weidman, 1999; Caselli and
Michaels, 2013). The higher the level of corruption in an economy, the more the loss
in terms of growth and vice versa (Kolstand and Soreide, 2009). Therefore, an eventual
curse of NRs could be linked to a certain level of corruption in the economy.

The objective of this study is to investigate the effect of NRs on economic growth
conditioned by the level of corruption in SSA. The study determines the optimal
threshold of corruption that allows a blessing of NRs. It analyses the effects of NRs on
growth below and above this threshold. The study complements the existing literature
on four aspects. Firstly, in contrast with previous studies on the topic (Erum and
Hussain, 2019), we do not limit the study to assess the positive and/or the negative
effect of corruption on the relation between NRs and growth. Therefore, to reconcile
the “greasing the wheels” and the “sanding the wheels” theories, we highlight that
both effects could exist by defining a corruption threshold. Secondly, most of the
studies use an aggregate measure of corruption and consider NRs. Considering
the measure of corruption, we disaggregate corruption following Jain (2001)’
classification into four indicators, namely: judicial corruption, executive corruption,
public corruption and legislative corruption®. The aim is to have more specific results
on the effect of corruption to achieve more focused recommendations. Relatively to
NRs, itis well known that they include renewable (forest, food...) and non-renewable
(oil, minerals...). For Leite and Weidman (1999), NRs do not affect economic activity
in the same way. Based on this conclusion, our study evaluates the effect of NRs by
distinguishing forest, oil and mineral resources.

Finally, our econometric investigation is based on the Panel Smooth Transition
Regression (PSTR) model. The PSTR model allows us to highlight the heterogeneity
of the NRs-growth relationship given the level of corruption. Also, previous studies
(Mehlum et al., 2006; Arezki and Van Der Ploeg, 2007) generally use interaction terms,

4 The definitions of judicial corruption, executive corruption, public corruption and legislative
corruption are given in the subsection devoted to the presentation and description of the data.
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implying a linear interaction between corruption, NRs and growth. By using a PSTR
model, we can demonstrate that an increase in corruption does not have the same
impulse on the marginal effect of NRs over the distribution of corruption. Furthermore,
the PSTR method also allows us to derive endogenous threshold values for corruption
associated with a shift in the NRs-growth relationship, which a linear model cannot do.
Indeed, Jude and Levieuge (2016) showed that PSTR corrects the loss of information
associated with the estimation of linear models. Also, linear estimation techniques
such as Ordinary Least Squares (OLS) generally exhibit an endogeneity bias that
limits the model's convergence; this is corrected by the PSTR (Fouquau et al., 2008).

Effect of corruption on NRs and growth relationship :
What channels ?

(@) Corruption and public investment allocation

One of the channels through which corruption can affect economic activity is
through public investment. Indeed, corruption affects public investment through
public spendingin at least two fronts. First, corruption may ensure an increased and
unproductive allocation of government resources, as corrupt officials seek to maximize
their personal rent-extraction potential, which in turn may affect public investment.
Moreover, political corruption or “grand” corruption, distorts the entire decision-
making process connected with public investment projects (Tanzi and Davoodi,
1997). Indeed, in the different countries, public investment projects tend to be very
large. Their accomplishment is often contracted out to domestic or foreign private
companies. There is thus a need to select the enterprises that will be responsible
for undertaking the project. For a private company, getting a contract to execute a
project, and especially a large one, can be very profitable. Therefore, the managers
of these companies may be willing to pay a bribe to government officials that help
them win the contract. In some countries, commissions paid by entrepreneurs to
foreign politicians are both legal and tax deductible. Such "commissions" are often
calculated as percentages of the total cost of the project (Montinola and Jackman,
2002). In this context, Haque and Kneller (2008) showed that corruption increases
public investment. However, Mauro (1995) found that this effect is inconclusive.
Secondly, corrupt public officials could take a different way and maximize their
rents by limiting the amount of public consumer spending. They may also do this
by under-reporting public funds available for consumption or by redirecting public
funds to private (often secret, offshore) bank accounts. In this way, corruption could
potentially reduce government size. For example, Johnson et al. (1999) also showed
that bribery has been found to reduce State revenue. In the same vein, Elliot (1997)
reports that the size of government budgets relative to GDP decreases with levels of
corruption. These results have been theoretically explained by governments distorting
savings (Barro, 1991).
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(b) Corruption and competitiveness

Another channel through which corruption helps to understand the relationship
between NRs and economic growth is trade openness. Hodge et al. (2011) suggested
the potential for corruption to counteract arrangements towards greater trade
openness. For instance, Southgate et al. (2000) showed that restrictions on trade in
the form of quotas or licenses provide public officials substantial sources of rents.
Since the move towards free trade removes the opportunity to obtain at least some
bribes, corrupt officials have a greater incentive to limit trade openness arrangements.
Such asituation could reduce the competitiveness of local firms seeking larger market
shares. It is therefore reasonable to assume that existing domestic firms possess
certain local knowledge necessary to minimize bribe expenses. Potential foreign
entrants lack this advantage and suffer disproportionately from corruption, which
thereby acts as a brake on increased foreign investments (Southgate et al., 2000).
Although Hodge et al. (2011) found that prevention of corruption could reduce trade
volumes by increasing the international competitiveness of firms that are engaged
in corruption, the corrupt firm will only be able to gain some competitive advantage
in trade negotiations if all countries do not apply the same rules. Thus, it is not clear
that corrupt economies will be competitive. In general, due to increased market
competition, technological transfers and access to larger markets are expected to
increase economic growth (Wacziarg and Welch, 2008).

The data

The study focuses on both renewable and non-renewable NRs and takes into
consideration countries rich in NRs. The sampled countries were divided into two
groups following Bulte et al. (2005). The first group is composed of countries rich in
forest resources while the second group consists in countries rich in oil resources. Bulte
et al. (2005) emphasize that the effect of institutional variables and more precisely
corruption on NRs depends on the type of resources.

Our sample includes twenty-six (26) SSA countries over the period 1985-2014. The
traditional growth drivers used, and the NRs variable are obtained from the World
Development Indicators (WDI). We use the political corruption (corrupt), which
is based on four indicators, namely: executive, legislative, judiciary and public
corruption. The corruption of the executive concerns the corruption of the members
of the executive. Thisindicatorincludes bribes collected by members of the executive,
embezzlement of public funds or other state resources for personal or family use.
Legislative corruption refers to that which occurs in the activities of the legislative
system; it considers the financial gains perceived by members of Parliament because
of their powers. Judicial corruption captures undocumented additional payments or
bribes paid by companies or individuals to speed up court proceedings or to obtain
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court rulings in their favour. As for public corruption, it formalizes the extent of
favours granted by employees of the sector in exchange for bribes, thumb costs and
material incentives. It also considers the misappropriation of public funds and the
appropriation of public resources for personal use or for family use. The average of
these fourindicators forms the political corruption index obtained from the Varieties
of Democracy data book (2017). The values of corruption are evolving increasingly
(from a situation of low corruption to a situation of high corruption).

Conclusion and policy implications

This paper investigates the effect of NRs on economic growth conditioned by the
level of corruption in SSA. This objective is divided into two specific ones: (i) the
paper determines the optimal threshold of corruption that allows a blessing of NRs;
(ii) the paper analyses the effects of NRs on growth below and above this threshold.
Applying a PSTR model on a panel of twenty-six (26) SSA countries over the period
1985t0 2014, the paper gives many interesting results. The threshold value is 0.486 for
political corruption. Below it, NRs have a non-significant effect on growth, but above
the threshold, NRs have a positive effect on growth. By examining each component
of political corruption, we observe that the threshold values are 0.948, 0.402, 2.330
and 1.162 for public, executive, legislative and judiciary corruption, respectively. As
far as the effect of NRs on growth is concerned, when each component of corruption
is taken as an institutional variable, the study reaches to the following results. Above
the threshold, a variation of 1% of NRs induces an increase of 0.209 and of 0.157 point
of growth for public corruption and executive corruption, respectively. Below the
threshold, a 1% change in NRs leads to an increase of 0.094% and 0.781%, and above
to a decrease of 0.182% and 0.069% on economic growth for legislative and judicial
corruption, respectively. The sensitivity analysis results obtained by decomposing
NRs into oil resources (ORs) and forest resources (FRs) also show that the relation
between ORs or FRs and economic growth in SSAis non-linear; that s, this relation is
conditioned on the existence of a corruption threshold. The channels through which
this non-linearity can occur are the competitiveness of economies and the channel
of public expenditure and investment.

Two main policy implications can be derived from the preceding results. As far as the
firstimplication is concerned, the existence of a corruption threshold that conditions
the growth effect of NR casts doubt on the effectiveness of policies to ensure NR
blessing. Precisely, these policies do not benefit host countries if they are not preceded
by an improvement in their institutional framework. Therefore, it is necessary to
establish an order in the implementation of economic policies, giving priority to
policies against public, executive, legislative, judicial, and political corruption to
benefit from NR. Furthermore, due to the endogenous nature of corruption which,
in a context of abundant NR, is combined with several social challenges (conflicts,



PoLicy Brier No.781

bureaucratic instability...), it should be noted that reduction of corruption requires
to build strong institutions that ensure compliance with the laws or social policies
previously established.

Regarding the second implication, although our results also imply the implementation
of public policies to encourage corruption in countries with low levels of corruption,
this is not an effective alternative for reducing the natural resource curse, given
the significant costs in terms of legitimacy and government instability associated
with high levels of corruption. Thus, reforms in the field of legislative, judicial and
political corruption will likely result in a gradual increase of benefits from NRs, even
for countries situated far below the threshold. On the contrary, reforms focused on
public and executive corruption are only effective for countries close to the threshold
value. Nevertheless, due to institutional complementarities, reforms targeting specific
corruption canin fact bring other characteristics closer to their respective thresholds,
thereby leading to a potential long-run incremental effect on growth.
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