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Purpose:
The study investigates the effect of corruption on FDI inflows to West Africa, and also
establishes a threshold level of corruption for the sub-region.
Design/Methodology/Approach:
Using secondary data for the period 1999-2018, the study adopted a panel Autoregressive
Distributed Lag (ARDL) model to carry out regression analysis. However, to ensure
results accuracy and validity, a cross section dependence test, panel unit root test and
panel cointegration test was carried out.
Findings:
The results indicated that in the long-run, corruption adversely affects the inflow of FDI
to West Africa, thus lending support to the grabbing hand hypothesis. The study found
the long-run threshold level of corruption for West Africa to be 6.3, indicating that below
this level FDI inflow cannot be discouraged by corruption otherwise, FDI inflows could
be discouraged.
Research limitations/Implications:
The findings from the study suggests that governments from West Africa should focus on
mechanisms that will strongly discourage people from engaging in corruption, such as
reducing the delays in business registration, strengthening and ensuring of effective
monitoring of public institutions, as well as introducing the practice of penalty and
exhortation in the public sector.
Quality/Value:
The present study contributes to the literature by investigating the effects of corruption
on the inflow of FDI to West Africa using a more appropriate macro panel estimation
technique, the panel Autoregressive Distributive Lag (ARDL) technique. Furthermore, it
provides a threshold level for corruption on FDI inflows in West Africa.
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1. Introduction
Foreign Direct Investment (FDI) has over the years become a highly sought-after resource, especially in developing
countries, due to its tendency to stimulate growth, provide jobs and transfer technology and skills (Akonnor, 2018;
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UNCTAD 2010; Ayanwale, 2007). Statistics from the United Nations Conference on Trade and Development
[(UNCTAD) 2019] show a remarkable growth in global FDI inflows over the past decades. A similar experience is
observed for Africa and other developing regions. Nevertheless, the African continent lag in terms of the value of FDI
inflows it receives in comparison to Asia, Latin America and the Caribbean. Besides that, the data showed that FDI inflow
across sub-regions in Africa varies substantially. For instance, between 1999-2018, North Africa attracted an annual FDI
inflow of around US$12 billion on average (representing 2.3% of its GDP); West Africa (US$9 billion, being 2.2% of
GDP); East Africa (US$8 billion and 3.5% as a share of GDP); Southern Africa (US$5 billion and 1.7% as a share of GDP);
and Central Africa (US$4 billion and 3.7% as a share of GDP).
Despite being the second-largest recipient of FDI in Africa, the amount of FDI flow into West Africa has been
declining consistently since 2011 (see UNCTAD Stats, 2019). Between 2011 and 2018, for instance, FDI inflows to the
sub-region declined by almost by 50%. In 2018 alone, despite the 11% increase in FDI inflows to Africa, the sub-region
experienced a whopping 15% decline in FDI inflows-the lowest over the period. The level of FDI inflows to the subregion also constituted 1.5% of GDP compared to the sub-Saharan African levels of 2.4% of GDP and the World’s average
of 2.3% over the period 1999 to 2018. The situation is worrisome, more so, when the continent of Africa has been
identified as a major recipient of FDI towards the realization of the Africa Continental Free Trade Area Agreement
(ACFTAA) (UNCTAD, 2019). Aside from that, the current trend compromises each country’s effort to achieve the
Sustainable Development Goals (SDGs) and become non-aid reliant.
Moreover, most of the countries in the West African sub-region are highly endowed with natural and mineral
resources - a major attraction for FDI inflows (Dunning, 2000; Asiedu, 2006; Anyanwu, 2011). However, equally
important in influencing FDI inflows is the level of corruption (Asiedu 20062; Fahad and Ahmed, 2016; Okafor et al., 2017;
Largarde, 2017), since it can serve as a useful yardstick for assessing the business climate in a country (International
Finance Corporation: World Bank Group, 2019). It can starve countries of genuine investors and further inhibit societal
progress (Andvig, 2008). Furthermore, it has been suggested that many African countries attract less FDI due to rampant
corruption, poor and non-growing economies (UNCTAD, 2001 as cited by Habib and Zurawicki, 2002). Although no
country is immune from corruption, the practice, however, is more widespread in Africa (Hanson, 2009), of which West
Africa is no exception.
Two strands of arguments exist in the literature regarding the effect of corruption on FDI inflows, namely the
Grabbing Hand Hypothesis (see, Mosikari and Eita, 2018; Luu et al.,2019 and Kasasbeth et al., 2018) and the Helping
Hand Hypothesis (see, Omodero, 2019; Gossel,2018; Donaubauer et al.,2018 and Hasan et al., 2017). Whilst the former
argues that corruption deters FDI, the latter contends that corruption encourages FDI inflows. Aside from empirical
findings lacking consensus on this debate, empirical studies on the subject area are also biased towards global, regional,
national and firm-level studies, against sub-regional level studies (see Quazi et al., 2014, Fahad and Ahmad, 2017; and
Epaphra and Massawe, 2017). The need to conduct a sub-regional analysis independently, therefore, becomes paramount
especially when sub-regions have diverse cultures with distinct regulatory environment (Anyanwu and Yameogo, 2015).
Moreover, it is evident from the literature that studies that employed macro panel data in the subject area (see, Quazi et
al., 2014; Fahad and Ahmed, 2016; Gossel, 2018), ignored the possibility of correlation between residuals in different
cross-sectional units (see Pesaran, 2004) and slope heterogeneity 3, partly due to the estimation techniques adopted. The
consequence is the possibility of compromising on the validity and accuracy of results. More so, there is lack of consensus
in the literature on the minimum level/threshold of corruption beyond which FDI inflows into a region could be
discouraged.
In view of the above, the present study seeks to fill the literature gaps in the subject area by investigating the effects
of corruption on the inflow of FDI to West Africa, by adopting the panel Autoregressive Distributive Lag (ARDL)
technique. The study also attempts to establish a minimum level/threshold of corruption beyond which FDI inflows into
West Africa could be discouraged. Recommendations from the study would not only serve as useful guide to governments
and policymakers, but also for potential foreign investors into the West African sub-region and Africa at large.
The study progress as follows: A review of related studies is presented in Section 3; an overview of corruption and
FDI in West Africa in Section 3; Section 4 presents the methodology which consists of theoretical framework, empirical
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According to two separate surveys conducted by the World Business Environment (WBE) and the United Nations
Conference on Trade and Development (UNCTAD) on thousands of firms in 1999/2000, Asiedu (2006) observed that
corruption ranks highest as a constraint to FDI inflows to Africa on each survey.
3 Standard panel estimation techniques, fixed effect, random effect and General Methods of Moments (GMM), assume
slope homogeneity (Eberhardt, 2011).
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model specification, estimation technique and data sources; Section 5 presents and discusses the results, whilst Section 6
provides the conclusion and recommendations for the study.
2. Literature Review
Over the years, several theories have been propounded in the quest to understanding the activities of FDI. Examples
include the Product Life Cycle Theory (Vernon, 1966), the Market Imperfection Theory (Hymer, 1976) and the
Internationalization Theory (Buckley and Casson, 1976). Common among these theories is the idea that the willingness of
firms to engage in foreign investment is directly or indirectly influenced by the possibility of capitalizing on some form of
monopoly advantage. However, the most widely adopted theory for explaining FDI activities is the Eclectic Paradigm,
developed and refined by Dunning (1977, 1995, 2000).
Dunning (2000) posits that the extent, geography and industrial composition of FDI undertaken by Multination
Enterprises (MNEs) are contingent on the configuration of three sets of advantages: ownership, locational and
internalization. Ownership advantage (O), refers to the competitive advantage of the firm seeking to engage in FDI, in
terms of production technique and innovative capabilities. Thus, the greater the competitive advantage of the firm
investing, relative to domestic firms, the likelier they are to engage in FDI. Locational advantage (L) refers to the
attractiveness of alternative countries or regions for FDI, because of the existence favourable investment climate such as:
large market size, lower transportation and communication costs, better infrastructure, favourable trade policies towards
FDI, fiscal incentives, political stability, quality institutional set-up, macroeconomic stability (Vernon 1966; Dicken and
Lloyd, 1977). Internalization advantage (I), provides firms with alternative ways to organize the creation and exploitation
of their core competencies, given the locational advantages of different countries or region.
Moreover, corruption is identified as one of the determinants of locational advantage (Habib and Zurawicki, 2002),
but the association between corruption and FDI remains unclear and mainly divided along two strands of hypotheses,
namely, the Grabbing Hand Hypothesis (GHH) and Helping Hand Hypothesis (HHH). In support of the former, Shleifer
and Vishny (1993) argue that corruption acts as an unofficial tax burden, thus more distortionary and costly than tax, due
to its illegality and secrecy on an investor. In a country with corruption-induced uncertainty, a firm’s profit is likely to be
eroded (Wei, 1997). Nonetheless, Bardhan (1997), Lui (1985), Leff (1964) argue in favour of the latter. For example,
Bardhan (1997) argue that in a rigid administration with pervasive and cumbersome regulations, corruption can be the
necessary grease for the system’s squeaking wheels. Also, jurisdictions with weak tax enforcement mechanism, paying
bribes might help firms avoid the constraints imposed by an excessive government through taxes (Goodspeed et al., 2011).
Empirical evidence on the corruption-FDI nexus is mainly divided between the GHH and HHH. In support of the
GHH, Hines (1995) conducting a firm-level study and Habib and Zurawicki (2000) in a global level study found
corruption to deter FDI. However, both studies adopted cross-sectional estimation techniques, which ignore the
possibility of unobserved time-invariant effects. By using panel data techniques, the study by Asiedu (2006) found
corruption to negatively impact FDI inflows. Similar finding was observed in two global studies by Fahad and Ahmed
(2016) and Luu et al., (2019). The study by Abotsi and Iyavarakul (2015) did not only find corruption to impact negatively
on FDI, but further established a threshold level for corruption in Africa, using the quadratic method. The study found
the threshold level to be 44.5 on a scale of 0 (most corrupt) to 100 (least corrupt). Below this level, the study suggests that
corruption will deter FDI inflows; but otherwise, if it is above that level. Oktay (2017) on the other hand, found high
levels of corruption to have an ultimate negative effect on FDI, despite finding an initial positive effect for both former
Soviet Union countries, and the Central and Eastern European countries.
Ignoring the immoral and unethical side of corruption, some studies have revealed that corruption can encourage
FDI, in line with the helping hand hypothesis. For example, Omodero (2019) and Hasan et al., (2017) found corruption to
significantly encourage FDI inflows for Nigeria and China respectively. However, the study by Hasan et al., (2017) has a
strong possibility of suffering from omitted variable bias as the authors failed to include relevant control variables in the
estimated model. Also, Gossel (2018) found corruption to be attractive for foreign investors in Africa, due to the weak
regulatory framework4. Meanwhile, Cuervo-Cazurra (2008) suggested that the helping hand hypothesis is more prevalent
in developing countries, where appropriate market institutions are yet to be fully established.
In conclusion, it was evident from the literature review that the relationship between corruption and FDI has no
consensus. Also, dearth on sub-regional studies exists, while panel studies ignored the possibility of cross-section
dependence and slope heterogeneity (Eberhardt, 2011). Therefore, besides augmenting the few existing sub-regional
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However, the study revealed that as democratic capital accumulates, the usefulness of this association might be outlived,
and over time, corruption will become a deterring factor in attracting FDI inflows.
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studies, the study also adopts the panel Autoregressive Distributed Lag (ARDL) model, to remedy the aforementioned
methodological challenges.

3. Overview of FDI and Corruption in West Africa
FDI in West Africa
West Africa remains one of the most strategic and influential sub-regions in Africa. Most of the countries in West Africa
sit along the Atlantic Ocean, thus, facilitating trade. Also, it plays host to some of the biggest economies in Africa, as well
as countries that are highly endowed in minerals and natural resources, such as, Ghana (gold), Nigeria (oil), Niger
(uranium), Guinea (Bauxite), and so on (Jalloh, 2013). This makes the sub-region an attractive spot for FDI operations.
However, it is until recently that the sub-region’s fame with FDI inflows came into the limelight. (see Figure 1). In
the 1970s and 1980s, FDI inflows into the sub-region averaged US$520 million (representing 0.57% of GDP) and US$705
million (0.51% of GDP) respectively. However, by the 1990s, after years of severe economic struggles, countries in the
sub-region adopted series of economic reforms in line with recommendations from the Bretton Wood Institutions
(Heidhues and Obare, 2011). Since then, FDI inflows to the sub-region has improved significantly (Figure 1). In the 1990s
FDI inflows was US$2.1 billion (representing 2% of GDP) on average, accounting for over US$1.4 billion more than the
1970s and 1980s levels. The amount of FDI inflows tripled between 2000-2009 to US$6.5 billion (representing 2.3% of
GDP). As evident from Figure 1, however, since 2011, the sub-region has consistently experienced a decline in FDI
inflows. Between 2011 and 2018, the value of FDI inflows fell by 50%, while the 2018 value was the lowest for over a
decade (UNCTAD, 2019).
However, there is a stark difference among FDI recipients within the sub-region. The top three recipient countries,
between 1999 and 2018 on average, are Nigeria with FDI inflows of US$4 billion, Ghana (US$2 billion) and Cote d’Ivoire
(US$400 million), while Guinea Bissau accounted for the lowest, US$13 million (UNCTAD statistics, 2019). These
countries together account for almost 70% of the FDI inflows into the sub-region, as they constitute the mineral and
natural resource-rich countries (see UNCTAD statistics, 2019). For example, in 2018, Ghana’s US$2.9 billion FDI inflow
was primarily channelled to the natural and mineral resource sector, while Nigeria enjoyed reinvestment earning by major
oil companies (UNCTAD, 2019). Nevertheless, FDI inflows as a share of GDP for Liberia accounted for 23.8% of GDP on
average from 1999 to 2018, followed by Cape Verde (7.5%), Sierra Leone (6.8%), Niger (5.7%) and Guinea (3.9%).
4
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Figure 1: FDI Inflow trends into West Africa in value term and as a percentage of GDP (1970-2018).
Source: Authors’ computation using UNCTAD statistics, (2019)
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Corruption is one of the major obstacles facing countries, not only because it inhibits a country’s ability to attract FDI
inflows, but also due to its tendency to undermine and distort public policy, which can lead to resource misallocation
(Largarde, 2017. West African countries are no exception to corruption, and in fact, instances of corruption are many and
widespread in all forms5 in majority of the countries (see Global Corruption Report, 2009; Chêne, 2010; Pring and Vrushi,
2019; Rahman, 2019). By employing available corruption data from the World Bank, Transparency International and
other sister institutions, Figure 2 shows the average corruption scores amomg West African countries. It evident from the
figure that it is only Cape Verde that reported a positive average corruption score of 0.78, making it the least corrupt
country in the sub-region. The rest of the countries occupy the negative segment on the number line, indicative of the
extent of corruption in the sub-region. Guinea Bissau had the least average corruption score of -1.27, making it the most
corrupt country in the sub-region. The average corruption score for the West African sub-region of -0.62 for the period
2000-2018, performs poorly compared with South Africa’s score of -0.25, Eastern Africa’s average score of -0.53 and the
North African average score of (-0.56).
In recent times, however, efforts to combat this menace have been stepped up by several countries. For instance,
West African countries are party to the African Union Convention on Preventing and Combating Corruption (AUCPCC),
as well as the United Nations Convention Against Corruption (UNCAC). Furthermore, most countries in the sub-region
have established Anti-Corruption Agencies; Auditor General Offices; enacted public procurement acts; and created more
space for civil society organizations, the media and opposition parties to participate in the governance process of
respective countries (Lee-Jones, 2019; Shipley, 2018a and 2018b; Global Corruption Report, 2009; Chêne, 2010).
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Figure 2: West African Countries Average Corruption Score (2000-2018)
Note: Values are shown on a scale of −2.5 (most corrupt)to + 2.5 (least corrupt).
Source: Authors’ computation using data from the World Bank’s World Governance Indicator (2019).
4. Methodology
Theoretical Framework
An extended version of a model developed by Kaufman and Wei (2000) is used as the underpinning theoretical framework
for the paper. In the original framework, the existence of regulatory burdens or red-tape such as tax or delay in getting
permits or licenses experienced by a foreign investment firm might be lowered by paying bribes. In the study, Kaufman
and Wei (2000) developed a simple Stackelberg model between a corrupt public official and a firm. Kaufman and Wei
(2000) presented the problem faced by the firm in the equation below;
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𝑒𝑖 = ℎ𝑖 − 𝑠(𝑏𝑖 )
(1)
Where: 𝑒𝑖 is the effective harassment 6; is nominal harassment7; 𝑏𝑖 is the amount of bribe paid by the firm, and 𝑠(𝑏𝑖 ) is a
function that describes how the payment of bribe help to reduce effective harassment. The function is assumed to be twice
differentiable and concave (𝑠𝑏 > 0 𝑎𝑛𝑑 𝑠𝑏𝑏 < 0). If the nominal harassment, ℎ𝑖 , is held constant, then the linear
relationship between bribery and effective harassment is negative. The implication is that the more the bribe paid by the
firm the lower the effective red tape, even though paying bribes has a decreasing return function.
For simplicity, it is assumed that the pre-bribe profit8, 𝜋𝑖 , is known. Hence, the objective of the firm now is to
maximize after-bribe profit, 𝜋𝑖∗ , given as:
𝜋𝑖∗ = 𝑤(𝑒𝑖 )𝜋𝑖 − 𝑏𝑖
(2)

Where: 𝑤 is a function of effective harassment and a product of pre-bribe profit. And to maximize the after-bribe profit,
we take the first-order condition (FOC):
𝜕𝜋𝑖∗

FOC9 (

𝜕𝑏𝑖

):

−𝑤𝑒 (ℎ𝑖 , 𝑏𝑖 )𝑠𝑏 (𝑏𝑖 )𝜋𝑖 = 1

(3)

The first-order condition result shows an implicit function that relates to the optimal level of bribe firm 𝑖 would pay and
the nominal harassment rate. But for the maximization condition to be satisfied, the second-derivative must be negative,
and this was determined (see Appendix 1).
Totally differentiating the first-order condition, equation (3), yields the optimal bribery schedule, 𝑏𝑖 = 𝐵(ℎ𝑖 ):
𝜕𝑤𝑒 𝜕𝑒𝑖
𝜕𝑤𝑒 𝜕𝑒𝑖
−{
∙
𝑠𝑏 𝜋𝑖 𝑑𝑏 +
∙
𝑠 𝜋 𝑑ℎ + 𝑤𝑒 𝑠𝑏𝑏 𝜋𝑖 𝑑𝑏} = 0
𝜕𝑒𝑖 𝜕𝑏𝑖
𝜕𝑒𝑖 𝜕ℎ𝑖 𝑏 𝑖

(4)

(𝑤𝑒𝑒 𝑠𝑏2 + 𝑤𝑒 𝑠𝑏𝑏 )𝑑𝑏 − 𝑤𝑒𝑒 𝑠𝑏 𝑑ℎ = 0

From (4), we can solve for

𝑑𝑏

𝑑ℎ

(5)

;

𝑤𝑒𝑒 𝑠𝑏
𝑑𝑏
=
>0
𝑑ℎ 𝑤𝑒𝑒 𝑠𝑏2 − 𝑤𝑒 𝑠𝑏𝑏

(6)

𝜕𝐹𝐷𝐼𝑖 𝜕𝐹𝐷𝐼𝑖 𝜕𝜋𝑖∗
=
∙
𝜕𝑏𝑖
𝜕𝜋𝑖∗ 𝜕𝑏𝑖

(8)

From (6), the bribery schedule is upward sloping implying that the higher the nominal harassment the more bribe
the firm find optimal to give. This is very likely from the firm’s perspective because the more the harassment, the more the
firm would pay. Similarly, from the public official’s perspective, if he wants more bribe, he would harass more.
Without loss of context, an extension to Kaufman and Wei (2000) model is made to incorporate FDI. Similar to
Ardiyanto (2012), FDI can be introduced as a function of after-bribe profit, 𝜋𝑖∗ ;
𝐹𝐷𝐼𝑖 = 𝑓{𝜋𝑖∗ (𝑏𝑖 )}
(7)
The relationship between FDI and corruption (measured by bribes) can be deduced by chain rule as follows:

From equation (8), analysis of the effect of corruption on FDI, from the viewpoint of the GHH and HHH, can be

done. For the GHH,

𝜕𝜋𝑖∗
𝜕𝑏𝑖

< 0, because bribes are expected to decrease after-bribe profit. Whereas

6

𝜕𝐹𝐷𝐼𝑖
𝜕𝜋𝑖∗

> 0, since the

Defined as the red-tape faced by the firm after paying the bribe.
Defined as the harassment imposed by the public official on the firm before any bribe is paid. It can be, for example, the
number of days it takes a firm to get a permit.
8 The profit that the firm would have attained without any harassment.
9 See Appendix 1 for derivation.
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motivation for FDI is positively correlated with after-bribe profit for the firm. Hence, the overall effect would be the case
𝜕𝐹𝐷𝐼𝑖
where FDI is discouraged by corruption,
< 0. Conclusively, a country with high-level corruption attracts less FDI.
𝜕𝑏𝑖

For the case of the HHH, the analysis start with the pre-bribe profit (𝜋𝑖 ) which is the difference between a firm’s revenue
and cost. In line with the calculation of economics profit, cost is not only considered in its explicit form, but also in its
implicit form, like the time it takes a firm to get a permit. Putting it into perspective, imagine a firm that has a container
to clear for its production in a corrupt country. The clearance process at customs can take weeks for firms, and the longer
the time, the higher the cost incurred by the firm due to storage cost at the port. But beyond that, if the firm’s production
hinges on the inputs in the container stuck at the port, then the firm would be technically losing revenue. In this case,
corruption in the form of bribery can be a useful instrument that can substitute for a weak regulatory environment. Thus,
𝜕𝜋𝑖∗
𝜕𝑏𝑖

> 0, because corruption in the form of bribery will have a beneficial effect on after-bribe profit, and

𝜕𝐹𝐷𝐼𝑖
𝜕𝜋𝑖∗

> 0 since the

desire to engage in FDI is positively correlated with after-bribe profit. The total effect, in the end, will be
implying that the higher the level of corruption in a country, the more the FDI it attracts.

𝜕𝐹𝐷𝐼𝑖
𝜕𝑏𝑖

> 0,

Empirical Model Specification
Following the extended theoretical framework, and in line with the OLI framework the empirical model is constructed in
a linear form as;
𝐹𝐷𝐼𝑖𝑡 = 𝛾0 + 𝛾1 𝐶𝑂𝑅𝑅𝑖𝑡 + 𝛾2 𝐺𝐷𝑃𝑃𝐶𝑖𝑡 + 𝛾3 𝐼𝑁𝐹𝑖𝑡 + 𝛾4 𝑁𝑅𝑖𝑡 + 𝛾5 𝑇𝑂𝑃𝑖𝑡 + 𝛾6 𝑃𝐼𝑖𝑡
+ 𝜀𝑖𝑡
(9)
where: FDI is Foreign Direct Investment Inflows, CORR is Corruption, GDPPC is Gross Domestic Product Per Capita,
INF is Inflation, NR is Natural Resources, TOP is Trade Openness and PI is Political Instability. 𝛾0 , 𝛾𝑖 𝑎𝑛𝑑 𝜀𝑖𝑡 denote the
intercept, parameters to be estimated and the disturbance term respectively. The variables employed conforms to the OLI
framework that argues the movement of FDI is mainly influenced by a combination of factors including the market,
political, policy and institutional factors. All the variables are expressed in levels except FDI, GDPPC and INF which are
expressed in natural logs.
For this study, Net Foreign Direct Investment inflow per capita was used as a proxy measure for FDI. Corruption
(CORR) is measured using the control of corruption variable from the World Governance Indicators (WGI), with a scale
of -2.5 (most corrupt) to 2.5 (least corrupt). However, for ease of interpretation and in line with Luu et al. (2019), the
values were rescaled using the formula: 𝐶𝑂𝑅𝑅 = (2.5 − 𝐶𝑂𝐶 ∗ ) × 2, where: CORR is the value created for the new scale
and 𝐶𝑂𝐶 ∗ is the control of corruption value on the original scale. The new scale runs from 0 (least corrupt) to 10 (most
corrupt). Generally, corruption inhibits FDI inflows because of the additional cost it creates for investors (CuervoCazurra, 2008)and therefore expected to be negatively signed.
Gross domestic product per capita (GDPPC) is used as a proxy measurement for market size. A large market size
provides multinational corporations (MNCs) an opportunity for more revenue generation, profit maximization and the
realization of economies of scale (Tsikata, 2005). Hence, the larger the market size, the more the inflow of FDI. Thus, this
variable is expected to carry a positive sign.
Trade Openness (TOP), defined as the sum of import and export as a percentage of GDP, measures how open a
country’s economy is to the rest of the world (Luu et al., 2019). The more open a country’s economy, the likelier it is to
adopt favourable economic policies that can be appealing and safer for foreign investors (Quazi et al., 2014). Hence, its sign
is expected to be positive.
A country’s natural resource is a major factor that influences natural resource-seeking FDI (Dunning, 2000; Asiedu,
2006; Anyanwu, 2011). Therefore, the availability of natural resources can be a good conduit for attracting FDI. Total
Natural Resource Rent as a percentage of GDP was used as a proxy measure for a country’s Natural Resource (NR)
endowment, and it is expected to carry a positive sign.
Inflation (INF), defined as the consumer price index, is used as macroeconomic stability measure (Asiedu, 2006).
High levels of inflation rate affect society negatively by eroding the purchasing power of consumers, leading to a fall in
demand for goods and services and subsequently the profits of businesses (Sayek, 2009). Foreign investors would desist
from investing in such countries, INF is thus expected to be negatively signed.
13
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The World Governance Indicator’s (WGI) political stability and absence of violence or terrorism scale is used to
measure Political Instability (PI). Like the corruption variable, PI is also rescaled using the same formula10. When the
occurrence is frequent, PI tends to intensify concerns over the safety of investors’ assets (Tsikata, 2005), such that
investors will find such locations unattractive for FDI inflows. Therefore, it is expected that the sign of PI is negative.
Estimation Techniques
To account for slope heterogeneity and cross-sectional dependence, the study employed the Panel Autoregressive
Distributive Lag (ARDL) Model. This technique performs better in a macro panel study (Smith and Feurtes, 2016; Chen,
2018). Unlike the panel ARDL model, standard panel estimators tends to ignore some of the potential issues that come
along with large T panels namely: heterogeneity of slope, non-stationarity and Cross-Section Dependence (CSD) because
they assume slope homogeneity among cross-section units (Eberhardt, 2011). As such, standard panel estimators might
not be idle in similar studies. It is in this spirit that, the panel ARDL model is adopted for this study. The model is a
dynamic heterogeneous model developed by Pesaran et al., (1999). It has the advantage of allowing for variables to be
differenced and lagged at the same time, which helps to mitigate and eliminate any simultaneity bias and endogeneity
problem respectively (Clemens et al., 2012). As such, equation (9) is represented in a panel ARDL form as;
𝑝

𝑞

𝑞

𝑞

𝑞

𝑞

𝑙=0

𝑙=0

𝑙=0

𝑙=0

𝑙=0

𝐹𝐷𝐼𝑖𝑡 = 𝜂𝑖 + ∑ 𝛿𝑖𝑙 𝐹𝐷𝐼𝑖,𝑡−𝑙 + ∑ 𝜆1𝑙 𝐶𝑂𝑅𝑅𝑖,𝑡−𝑙 + ∑ 𝜆2𝑙 𝐺𝐷𝑃𝑃𝐶𝑖,𝑡−𝑙 + ∑ 𝜆3𝑙 𝐼𝑁𝐹𝑖,𝑡−𝑙 + ∑ 𝜆4𝑙 𝑁𝑅𝑖,𝑡−𝑙 + ∑ 𝜆5𝑙 𝑇𝑂𝑃𝑖,𝑡−𝑙
𝑙=1

𝑞

+ ∑ 𝜆6𝑙 𝑃𝐼𝑖,𝑡−𝑙 + 𝜈𝑖𝑡
𝑙=0

(10)

Where: p and q are lags of the dependent variable and independent variable respectively; 𝛿𝑖𝑙 , the coefficient of the
lagged dependent variable, are scalars; 𝜆𝑖𝑙 are 𝑘 × 1 coefficient vectors; 𝜂𝑖 is the specific cross-section unit effect (in our
case country); and 𝜈𝑖𝑡 is the random error term assumed to be independently distributed with mean 0, variances 𝜎𝑖2 > 0
and finite fourth-order moment.
To establish the equation that reflects the error correction term which highlights the speed of adjustment term and
long-run relation in a linear form, equation (10) is re-parameterize to become;
Δ𝐹𝐷𝐼𝑖𝑡 = 𝜂𝑖 + 𝜃𝑖 (𝐹𝐷𝐼𝑖,𝑡−1 − 𝛾0 − 𝛾1 𝐶𝑂𝑅𝑅𝑖𝑡 − 𝛾2 𝐺𝐷𝑃𝑃𝐶𝑖𝑡 − 𝛾3 𝐼𝑁𝐹𝑖𝑡 − 𝛾4 𝑁𝑅𝑖𝑡 − 𝛾5 𝑇𝑂𝑃𝑖𝑡 − 𝛾6 𝑃𝐼𝑖𝑡 )
+

𝑝

∑ 𝛿𝑖𝑙′ Δ𝐹𝐷𝐼𝑖,𝑡−𝑙
𝑙=1
𝑞

+

𝑞

∑ 𝜆′2𝑙 Δ𝐶𝑂𝑅𝑅𝑖,𝑡−𝑙
𝑙=0
𝑞

+ ∑ 𝜆′5𝑙 𝑇𝑂𝑃𝑖,𝑡−𝑙 + ∑ 𝜆′6𝑙 Δ𝑃𝐼𝑖,𝑡−𝑙
𝑙=0

establish

the

threshold

∑ 𝜆′2𝑙 Δ𝐺𝐷𝑃𝑃𝐶𝑖,𝑡−𝑙
𝑙=0

+

𝑞

∑ 𝜆′3𝑙 Δ𝐼𝑁𝐹𝑖,𝑡−𝑙
𝑙=0

𝑞

+ ∑ 𝜆′4𝑙 Δ𝑁𝑅𝑖,𝑡−𝑙
𝑙=0

𝑙=0

+ 𝜐𝑖𝑡

To

+

𝑞

of

corruption,

(11)

equation

(11)

is

expressed

in

a

non-linear

form

as;

𝑃𝐼 = (2.5 − 𝑃𝑆 ∗ ) × 2, where: PI is political instability and 𝑃𝑆 ∗ is the political stability and absence of violence variable.
it is rescaled from -2.5 (least stable) to 2.5 (most stable), to 0 (most stable) to 10 (least stable). Therefore, the closer a value
is to 0, the less politically unstable a country is and vice-versa.
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2
Δ𝐹𝐷𝐼𝑖𝑡 = 𝜂𝑖 + 𝜃𝑖 (𝐹𝐷𝐼𝑖,𝑡−1 − 𝛾0 − 𝛾1 𝐶𝑂𝑅𝑅𝑖𝑡 − 𝛾2 𝐶𝑂𝑅𝑅𝑖𝑡
− 𝛾3 𝐺𝐷𝑃𝑃𝐶𝑖𝑡 − 𝛾4 𝐼𝑁𝐹𝑖𝑡 − 𝛾5 𝑁𝑅𝑖𝑡 − 𝛾6 𝑇𝑂𝑃𝑖𝑡 − 𝛾7 𝑃𝐼𝑖𝑡 )

+

𝑝

∑ 𝛿𝑖𝑙′ Δ𝐹𝐷𝐼𝑖,𝑡−𝑙
𝑙=1
𝑞

+

𝑞

∑ 𝜆′2𝑙 Δ𝐶𝑂𝑅𝑅𝑖,𝑡−𝑙

+

𝑙=0
𝑞

𝑞

𝑙=0

𝑙=0

𝑞

2
∑ 𝜆′2𝑖 Δ𝐶𝑂𝑅𝑅𝑖,𝑡−𝑙
𝑙=0

+ ∑ 𝜆′5𝑙 Δ𝑁𝑅𝑖,𝑡−𝑙 + ∑ 𝜆′6𝑙 𝑇𝑂𝑃𝑖,𝑡−𝑙 + ∑ 𝜆′7𝑙 Δ𝑃𝐼𝑖,𝑡−𝑙 + 𝜐𝑖𝑡
𝑙=0

𝑝

𝑞

∑ 𝜆′3𝑙 Δ𝐺𝐷𝑃𝑃𝐶𝑖,𝑡−𝑙
𝑙=0

𝑞

+ ∑ 𝜆′4𝑙 Δ𝐼𝑁𝐹𝑖,𝑡−𝑙
𝑙=0

(12)

Where: 𝜃𝑖 = −(1 − ∑𝑙=1 𝛿𝑖𝑙 ), measures the reaction level of the system to any shock, referred to as the speed of
adjustment. It is expected to be negative (below negative 2) and statistically significant. 𝛾𝑖,𝑓𝑜𝑟 𝑖=1,2,...,7 , the vector of longrun coefficients; and the terms in the bracket reflects the regression for the long-run relationship between the dependent
variable and independent variables. Equation (12) is used to determine the threshold level for corruption. In line with
Abotsi and Iyavarakul (2015) and Oktay (2017), the study expects 𝛾1 > 0 𝑎𝑛𝑑 𝛾2 < 0, and must be statistically
significant. Implying that corruption at some initial level has a positive influence on FDI but afterwards, doubling or
increase in the level of corruption will change the influence to negative11.
The re-parameterized panel ARDL model is used to estimate both the Mean Group (MG) estimator and the Pooled
Mean Group (PMG) estimator, for which the Hausman (1978) test is applied to decide on the appropriate estimator. Both
estimators are likelihood ratio tests which are appropriate for heterogeneous panel studies in which T is greater than N
(Smith and Fuertes, 2016).
The MG estimator as developed by Pesaran and Smith (1995) involves estimating separate regressions for each
group and averaging the slopes over groups. This approach allows for coefficients to differ across countries for both the
short-run and long-run, thus imposing no restrictions on the coefficients. The test performs better with large N and large
T panels, but it’s unlikely to be a good estimator when T or N is small (Pesaran et al., 1999). Alternatively, the PMG
estimator, proposed by Pesaran et al., (1999), involves both pooling and averaging. The PMG estimator has the advantage
of being applied to models in which variables are integrated of different orders. However, the PMG will be inefficient if
slope heterogeneity holds in the long run. Nevertheless, PMG is quite appealing when studying small sets of similar
countries (Onuoha et al., 2018).
Data
The study utilized an unbalanced panel data for 15 countries in West Africa over the period 1999-2018. Data for the
study were sourced from the World Bank online database (2019) -World Development Indicators (WDI, 2019) and
World Governance Indicators (WGI, 2019), and the United Nations Conference on Trade and Development (UNCTAD)
online data (2019).
5. Results
To appreciate the preliminary relationship between corruption and FDI, a scatter plot of the average values of each
country on FDI per capita and corruption was conducted (Figure 5.1). In general, the plot shows an inverse relationship
between corruption and FDI per capita. For example, Cape Verde recorded the least average corruption score (around 3.5)
and receives the highest average FDI per capita. Conversely, Guinea Bissau registered the highest corruption score and
received the lowest average per capita FDI. Overall, most of the countries that recorded low FDI per capita on average
score high on the corruption scale on average.

11

Thus, exhibiting decreasing returns for FDI inflows.
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Figure 3. 1: Average FDI per capita (unlogged) and average corruption (1999-2018)
Source: Stata 15 output
Cross Section Dependence (CSD) Test
The Pesaran (2004) CSD test was used in the study. Unlike other tests 12, it can be applied on pre (or post)-estimation13,
and has the advantage of being applied to a variety of panel models (Baltagi, 2005). It is based on the average pair-wise
correlation coefficients of the Ordinary Least Squares (OLS) residuals from individual regressions in the panel and is
robust to structural breaks in the slope coefficients and (or) error variances with the correct size for small samples and
satisfactory power (Pesaran, 2004).
Nonetheless, for this paper, the post-estimation14 test was conducted, since tests to validate the reliability of a
regression result is conducted on the residuals (Anderson et al., 2020). Results from Table 5.2 show that there is no
presence of CSD in both models, Model 1 (Linear model) and Model 2 (Non-linear model).
Table 1. Pesaran (2004) Cross-Section Dependence test on the residuals Results
Model 1
Model 2
0.636
(0.525)

Cross-section dependence test

0.625
(0.532)

Note: values in parenthesis represent P-Value and values, not in parenthesis represents test value. Also, no asterisks imply
no significance. H0: Cross-section independence.
Source: Authors’ computation using output from Stata
The Panel Unit Root test
The Im-Peasran-Shin (2003) panel unit root test was adopted based on the outcome of the CSD test. The test, unlike
the others15, have the advantage of being applied to an unbalanced panel. The test is based on the average of individual
12

Breusch and Pagan (1980) Langrage Multiplier test and Pesaran et al. (2008) Langrange Multiplier adjusted tests.
The pre-estimation is done on the series while the post-estimation is done on the residuals.
14 It was conducted at the back of the fixed-effect model estimation.
13
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unit root statistics and can be adopted in dynamic heterogeneous panels. The test allows for serial correlation in residuals
and heterogeneity dynamics and error variances across groups (Barbieri, 2006).
Table 2. Im-Pesaran-Shin (2003) Panel Unit Root Test Results
Demean Without trend
Demean With trend

Variable
LOGFDI

I(0)

I(0)

CORR

I(0)

I(1)

LOGGDPPC

I(0)

I(1)

LOGINF

I(1)

I(1)

NR

I(0)

I(0)

TOP

I(1)

I(1)

PI

I(0)

I(0)

CORRSQ

I(0)

I(1)

Note: Demean was used because it helps to mitigate the problem of cross-sectional dependence (Levin and Lu, 1992).
Source: Authors’ computation using output from Stata.
The results, as presented in Table 5.3, shows that the variables were stationary with and without trend, albeit some
at level and others after first differencing. The variables LOGFDI, NR and PI were stationary at level with and without
trend, while TOP and LOGINF were stationary after first difference in both cases, leaving CORR and LOGGDPPC with
mixed results for the case of trend and no trend.
The Panel Cointegration Test Results
The Pedroni (1999, 2004) cointegration test was utilized for this study since it is the only cointegration test 16 that
can be used for unbalanced panels. The test is a residual-based test designed for the heterogeneous panel. Pedroni (1999,
2004) proposed seven residual-based test statistic, of which, four are based on pooling along the within dimension, while
the other three are pooled along the between dimension. The test was conducted to check for a long-run relationship, and
it was tested on the null hypothesis of no cointegration. The simple decision rule is that at least four of the seven residualbased test statistic must be significant to reject the null. Table 5.4 present the results for the cointegration test. From the
results, the study rejects the null of no cointegration for both models.
Table 3. Pedroni’s (1999, 2004) Cointegration Test Results
Model 1
Model 2
Panel:
V

-4.86***(0.000)

-5.53***(0.000)

Rho

3.56***(0.000)

4.26***(0.000)

15

Like Levin and Lin (1992), Maddala and Wu (1999), Hadri (2000), etc (see Barbieri, 2005; Baltagi, 2005; Eberhardt,
2011).
16 Others include, Westerlund (2007), Kao (1999), Gengenbach, Urbain and Westerlund (2009) and McCoskey and Kao
(1998).
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T

-3.59***(0.000)

-2.37***(0.009)

ADF

-4.14***(0.000)

-2.64***(0.004)

Rho

5.14*** (0.000)

5.89***(0.000)

T

-4.57***(0.000)

-4.21***(0.000)

ADF

-4.10***(0.000)

-3.13***(0.001)

Group:

Note: ADF is Augmented Dickey-Fuller t-statistics; t is Phillip and Perron t-statistics; rho is the modified Phillip and
Perron t-statistics, and v is the modified variance ratio statistics. The Null hypothesis is no cointegration, while the
alternative is that all panels are cointegrated. The asterisks, ***, ** and *, represents the level of significance at the 1%,
5% and 10% respectively. Values in parenthesis are p-values.
Source: Authors’ computation using Stata 15 output.

Pooled Mean Group (PMG) Results
Based on the Hausman (1978) test result, the PMG was deemed appropriate for our analysis. Table 5.5 present the
long and short-run panel estimate results for the linear and non-linear model represented by Model 1 and Model 2
respectively. The results from Table 5.5 revealed that the adjustment terms (ECT) in both models were highly significant
with the expected sign and within an acceptable region. The results suggest that any short-run disequilibrium in the
model can be corrected at the 57 and 60% adjustment speed annually for Model 1 and Model 2 respectively. These results
further support the existence of a long-run relationship in both models. All the long-run variables were significant under
Model 1 except Trade Openness (TOP) and Political Instability (PI), while for Model 2, only TOP was insignificant.
Furthermore, all the significant variables carried their expected signs. However, except the intercept and ECT, no
variable was significant for the short-run panel estimates. The discussion of the Models proceed as follows:
Model 1
The results under Model 1 investigates the effect of corruption on FDI inflows to West Africa. The result from the
model revealed that ceteris paribus, a one-point increase in the level of corruption (CORR) can reduce per capita FDI
inflows to West Africa by 15 percentage point, implying that corruption discourages the movement of FDI into the subregion in the long-run. The finding is in line with the GHH, consistent with the study’s expectations, and corroborate the
findings of Fahad and Ahmad (2016) and Luu et al. (2019). Therefore, in general, locations with a high level of corruption
increases the risks and uncertainty associated with investment – a dislikeable feature for any foreign investor – due to its
illegality and secrecy (Shleifer and Vishny, 1993). As a result, foreign investors might desist from investing in such
locations, because corruption acts as an additional unofficial tax burden that increases the cost of doing business.
The results also showed that ceteris paribus, a 1 percentage point increase in Gross Domestic Product Per Capita
(GDPPC) can raise the inflow of FDI per capita to West Africa by 0.91 percentage point in the long-run. The finding is in
agreement with the theory of market-seeking FDI or horizontal FDI and is in line with findings from Quazi et al. (2014).
Generally, the GDPPC is used to reflect the purchasing power of the average consumers, thus, foreign investors looking
to expand their market find such locations appealing.
Also, it was observed from the result that a 1 percentage point increase in the level of inflation (INF) can lead to a
reduction in the inflow of FDI per capita to West Africa by 0.67 percentage points in the long-run, all else constant. The
result implies that the higher the level of inflation the lower the inflow of FDI. Thus, investing in a country with less
degree of market uncertainty is preferable to foreign investors because it tends to be more stable economically and provide
lower risk for investment. The findings support previous studies by Asiedu (2013), Abotsi and Iyavarakul (2015), and
Gossel (2018).
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Aside from that, the result also showed Natural Resources (NR) to attract FDI inflows to West Africa. The result
shows that a 1 percentage point increase in NR can raise the inflow of FDI per capita to West Africa by 0.02 percentage
point, ceteris paribus, in the long-run. The finding is consistent with the theory of natural resource-seeking FDI.
Therefore, natural resources, especially oil, can attract FDI inflows (Anyanwu and Yameogo, 2015). As such, the higher
the abundance in natural resources, the more likely is the inflow of FDI holding all else equal. However, Trade Openness
(TOP) and Political Instability (PI) were found to be insignificant in the long-run. Furthermore, no variable was
significant for the short-run panel estimates.
Table 4. PMG Estimation Results
Model 1

Model 2

LONG-RUN
CORR

-0.154*** (0.026)

1.413*** (0.285)

LOGGDPPC

0.909*** (0.112)

0.803*** (0.125)

LOGINF

-0.665*** (0.088)

-0.612*** (0.093)

NR

0.0184*** (0.002)

0.014*** (0.002)

TOP

-0.0002 (0.001)

-0.0001 (0.0004)

PI

-0.017 (0.017)

-0.060*** (0.013)
-0.112*** (0.021)

CORRSQ
SHORT RUN
-0.572***(0.111)

-0.595***(0.190)

D.CORR

0.062 (0.103)

0.21 (1.639)

D.LOGGDPPC

0.344 (0.534)

0.644 (0.673)

D.LOGINF

0.791 (1.607)

0.334 (1.541)

D.NR

-0.039 (0.044)

-0.033 (0.022)

D.TOP

0.006 (0.005)

0.010 (0.007)

D.PI

-0.046 (0.043)

-0.056 (0.044)

ECT

-0.0561 (0.044)

D.CORRSQ
Cons
N

0.705***(0.178)

-2.147**(0.700)

225

225

265.042
Log Likelihood
*
**
***
Standard errors in parenthesis. p < 0.1, p < 0.05, p < 0.01
Note: The lag-structure of the models was ARDL (1, 0, 0, …, 0).
Source: Authors’ computation using STATA 15 output
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285.058

Model 2
Model 2 answers the study’s second objective, which is to determine a threshold level for corruption in West Africa.
In line with expectations from equation (12), the coefficient of CORR and CORRSQ (corruption square) under Model 2
were found to be statistically significant with the required signs in the long-run. Thus, indicating that corruption has a
positive influence on FDI inflow initially but doubling the level of corruption or making it widespread, will have a
negative influence in the end (Abotsi and Iyavarakul 2015; Oktay, 2017).
Having met the pre-conditions, the threshold level was determined by solving the derivative of the dependent
variable, per capita FDI inflow (LOGFDI), with respect to the variable of interest, corruption (CORR) (see Appendix 2).
The study found the threshold level of corruption to be 6.317. The result explains that the inflow of FDI to a country in
West Africa could not be discouraged once the level of corruption is below 6.3 but beyond that level, the inflow of FDI
would be discouraged. This threshold level is close to the level established by Abotsi and Iyavarakul (2015)18 of
−0.27, which translate into 5.54 on the study’s rescale. Based on the result, only seven countries had an average score
equal or below the threshold level: Cape Verde (3.4), Ghana (5.3), Senegal (5.4), Burkina Faso (5.5), Benin (6.2), Gambia
(6.2) and Mali (6.3). The remaining eight countries failed to meet the threshold level with Guinea Bissau averaging the
worst score, 7.5. The pre-condition for a corruption threshold level in the short-run panel estimate was met, however, the
variables were statistically insignificant.
6. Conclusion and Recommendations
In analysing corruption and FDI inflows into West Africa, the study investigated the long and short-run effect of
corruption on FDI inflow, as well as to determine the threshold corruption level. The result revealed that corruption has a
negative effect on FDI in the long-run, suggesting that corruption act as an obstacle to the inflow FDI in West Africa.
The result was found to be consistent with the “grabbing hand” hypothesis. However, in the short-run corruption was
found to share a positive association with FDI inflows into the sub-region albeit statistically insignificant. In response to
the other objective, a threshold level of corruption was established only for the long-run. It was suggested that corruption
levels below the threshold level cannot discourage FDI inflows to West Africa and above that level, corruption can
discourage FDI inflows. Also, the market size, macroeconomic condition and natural resources were also found to have an
influence on FDI inflows to West Africa in the long-run. Based on the findings, the authors recommend that West African
governments direct focus on mechanisms that will strongly discourage people from engaging in corruption by reducing
unnecessary delays and ensuring that the consequences are dire. With this, the level of corruption could be reduced and
FDI activities will become attractive. Furthermore, governments, particularly in countries that had a score above the
threshold level, should intensify efforts to fight corruption and reduce it to at least the threshold level which is just
enough for attracting FDI. This can be done by strengthening, and ensuring effective monitoring of public institutions
and agents while recognising and providing a reward for honesty.
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APPENDIX
Appendix 1: Derivation of the Second-order condition
Recall and re-writing equation (3) gives;
1
−𝑤𝑒 (ℎ𝑖 , 𝑏𝑖 )𝑠𝑏 (𝑏𝑖 ) =
𝜋𝑖
Taking second-order condition on the above,
𝜕2 𝜋𝑖∗
𝜕𝑏𝑖2

= −{𝑤𝑒𝑒 (−𝑠𝑏 )𝑠𝑏 + 𝑤𝑒 (ℎ𝑖 , 𝑏𝑖 )𝑠𝑏𝑏 (𝑏𝑖 )} = −{𝑤𝑒𝑒 (−𝑠𝑏2 ) + 𝑤𝑒 (ℎ𝑖 , 𝑏𝑖 )𝑠𝑏𝑏 (𝑏𝑖 )} < 0

Where: 𝑤𝑒 < 0, 𝑤𝑒𝑒 < 0, 𝑠𝑏 > 0 𝑎𝑛𝑑 𝑠𝑏𝑏 < 0; thus, satisfying the maximization condition.
Appendix 2: Calculation of the Threshold Level of Corruption for West Africa
𝜕𝐿𝑂𝐺𝐹𝐷𝐼𝑖𝑡
= 1.413 − 0.224 × 𝐶𝑂𝐶𝑖𝑡 = 0
𝜕𝐶𝑂𝐶𝑖𝑡
Solving the above equation gives:
1.413
𝐶𝑂𝐶𝑖𝑡 =
= 6.308
0.224
Appendix 3: Summary of Variable Description and the 15 countries considered in the study.
Variable
Description
Source
Expected sign
US dollars at current prices per capita

UNCTAD (2019)

Perception index measured on a scale of 2.5 to 2.5 (later rescaled)

World Bank’s WGI (2019)

Negative

Current US$

World Bank’s WDI (2019)

Positive

INF

Consumer price index with 2010 as the
base year

UNCTAD (2019)

Negative

TOP

World Bank’s WDI (2019)

Positive

NR

𝐸𝑥𝑝𝑜𝑟𝑡 + 𝐼𝑚𝑝𝑜𝑟𝑡
(
) × 100
𝐺𝐷𝑃

Total natural resources rent as a
percentage of GDP

World Bank’s WDI (2019)

Positive

PI

Perception index measured on a scale of 2.5 to 2.5 (later rescaled)

World Bank’s WGI (2019)

Negative

FDI
CORR
GDPPC

COUNTRIES
Benin, Burkina Faso, Cape Verde, Cote d’Ivoire, The Gambia, Ghana, Guinea, Guinea Bissau, Liberia, Mali,
Niger, Nigeria, Senegal, Sierra Leone and Togo.

Appendix 4: Descriptive Statistics
Variable
Obs.
Mean
LOGFDI

300

1.57

Std. Dev.

Min

Max

0.347

-0.39

2.64
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CORR

270

6.24

1.047

3.1

8.12

LOGGDPPC

299

2.825

0.341

0

3.57

LOGINF

300

1.95

0.18

1.23

2.41

NR

284

11.105

7.667

.37

53.63

TOP

299

69.013

34.734

20.72

311.35

PI

270

6.03

1.63

2.56

9.8

Appendix 5: Matrix of Correlations
Variables
(1)
(2)
1.000
(1) LOGFDI
-0.482
1.000
(2) CORR
0.580
-0.447
(3) LOGGDPPC
0.212
-0.052
(4) LOGINF
0.040
0.484
(5) NR
0.344
-0.146
(6) TOP
-0.208
0.647
(7) PI

(3)

(4)

(5)

(6)

(7)

1.000
0.412
-0.281
0.027
-0.076

1.000
0.091
-0.035
-0.019

1.000
0.251
0.394

1.000
0.005

1.000

Appendix 6: Mean Group ARDL Results for Both the Short and Long-Run
Model 1
Model 2
LONG-RUN
CORR

0.175 (0.380)

77.26 (81.28)

LOGGDPPC

-3.647 (2.062)

-1.062 (1.332)

LOGINF

4.252 (2.580)

3.260 (2.788)

NR

0.008 (0.041)

0.143 (0.146)

TOP

-0.034 (0.029)

0.029 (0.036)

PI

-0.195 (0.180)

0.0041 (0.207)
-6.288 (6.567)

CORRSQ
SHORT-RUN
ECT
D.CORR

-1.497***(0.303)
0.0692 (0.327)

-1.76***(0.406)
-22.51 (16.39)

D.LOGGDPPC

0.778 (1.352)

2.315 (2.248)

D.LOGINF

-6.865 (5.000)

-4.193 (7.608)

D.NR

-0.003 (0.041)

0.009 (0.046)
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D.TOP
D.PI

-0.005 (0.011)
-0.145

0.003 (0.008)

(0.191)

0.0797 (0.170)
1.680 (1.300)

D.CORRSQ
_Con

-6.710 (4.979)

-88.50 (89.39)

Hausman Test (H0: Difference in coefficient not systematic)
Prob>Chi

0.999

1.000
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