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Energy Consumption, Institutional Quality and Private Capital Inflows in Africa 

 

Joshua Y. Abor, Emmanuel Sarpong-Kumankoma1, Jephthah O. Osei, and Daniel Ofori-Sasu 

Department of Finance, University of Ghana Business School 

 

 

Abstract 

This paper investigates how institutional quality conditions energy consumption to influence 

private capital inflows in Africa using data from 1990 to 2019. The paper employed a modified 

dynamic system Generalised Method of Moment. With this approach, we introduce an 

interactive term into the base model to moderate the relationship between the major variables 

of interest. Our results show that, institutional quality on its own has a direct influence on 

private capital inflows, particularly FDI inflows to Africa but not as a conduit for energy 

consumption to influence private capital inflows. On the reverse, the findings show that FDI 

does not essentially require strong institutional quality before flowing into Africa but portfolio 

investment does. Therefore, governments in Africa should make conscious effort to ensure a 

reliable energy supply in order to increase investor trust in energy accessibility and 

consumption. Efforts should be made to add value to the primary energy generated in order to 

boost its consumption competitiveness on the global market. Again, there should be policies 

and laws that deepen, expand and enhance institutional quality to attract much portfolio 

investment. 
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1. Introduction 

 

The impact of private capital flows on economic growth has been discussed immensely in the 

literature both in the advanced and developing economies (see Soto 2003; Mody and Murshid 

2005; Di-Giovanni 2005; Khamfula 2007; Pazienza and Vecchione 2009; Tvaronavičienė et 

al., 2008; Tvaronavičienė and Kalašinskaitė 2010; Weng et al., 2010; Choong et al., 2010). 

However, the famous “Lucas Paradox2” remains unsolved especially in Africa. According to 

Lucas (1990) the assertion by the neoclassical production function that there is capital mobility 

from rich to poor countries does not depict the reality. This is because in reality the flows of 

capital to advanced nations are far greater than those to developing countries (Lucas, 1990; 

Okada, 2013). For example, the flow of foreign direct investment (FDI) into Organisation for 

Economic Co-operation and Development (OECD) countries was far greater than inflows to 

developing countries from 1985 to 2009 (Okada, 2013).  

 

Meanwhile, capital inflows play significant role in the growth of developing economies. 

Private capital inflows, especially Foreign Direct Investment (FDI) into Africa, date back to 

the colonial era (Olaoye et al., 2020). The Economic Community of West African States 

(ECOWAS) countries for instance receive 70% of total FDI inflows to Africa, according to the 

United Nations Conference on Trade and Development report (UNCTAD, 2017). Private 

capital inflows to Africa, on the other hand, have been decreasing recently. According to the 

United Nations Conference on Trade and Growth, the continent's inflows fell by 10% to $45 

billion in 2019. (UNCTAD, 2020). FDI inflows to North Africa, for example, fell by 11% to 

$14 billion, with decreases in all countries except Egypt, which remained the largest FDI 

recipient. In 2019, the country received the most FDI in Africa, with inflows rising by 11% to 

$9 billion. Following a large rise in 2018, FDI flows to Sub-Saharan Africa fell by 10% to $32 

billion in 2019 due to a slowdown in net divestment from Angola. Despite significant 

investments in mining and manufacturing, FDI inflows to South Africa fell by 15% to $4.6 

billion in 2019. In 2019, FDI to the West African economy shrank by 21% to $11 billion. This 

was largely due to a sharp drop in investment in Nigeria as a result of new investment rules for 

multinational oil and gas companies. FDI flows to East Africa fell by 9% to $7.8 billion. 

Inflows into Ethiopia fell by a quarter to $2.5 billion, owing in part to political tensions in the 

region. Similarly, amid many new IT and healthcare programs, inflows to Kenya fell 18 percent 

to $1.3 billion. Central Africa earned $8.7 billion in FDI, down 7% from the previous year. 

The decline in flows to the Democratic Republic of the Congo (9 percent to $1.5 billion) was 

a major highlight in the sub-region. As a result, African governments are enacting policies to 

restructure private capital flows (Alfaro et al., 2004 and Azman-Saini et al., 2010). As a result, 

it is critical to pinpoint the factors that promote steady growth and a sizable amount of long-

term capital inflows to Africa. 

 

Energy is paramount because sustainable development in the medium to long term depends 

largely on stable and affordable energy devoid of environmental defect (Qamruzzaman and 

Jianguo, 2020). The rapid growth in population and urbanization coupled with excess demand 

for economic activities particularly in developing countries has heightened the consumption of 

energy (Alam et al., 2016). However, energy supply in these economies especially those in 

sub-Saharan Africa continues to fall short of the aggregate market demand. For example, a 

resource-endowed country like Nigeria only generates 12,522MW of power, which is not 

capable of meeting the energy demand of a country with a population of close to 200 million 

 
2 The question; “why doesn’t capital flow from rich to poor countries?” is what is termed as the Lucas Paradox. 

It is the title of the seminal paper by Lucas (1990).  
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people. Ghana, a potential industrialized nation, is beset by major power outages, which have 

stymied the country's industrialization plans.   

 

The literature on the energy use and foreign direct investment nexus is mixed. Studies like 

Olaoye et al. (2020) found an inverse relationship for Nigeria, while Xu et al. (2019) found a 

positive impact of energy consumption on FDI. Amoako and Insaidoo (2021) investigated the 

symmetric effect of FDI on energy consumption in Ghana using the Fully Modified Ordinary 

Least Squares (FMOLS) and Canonical Cointegration Regression (CCR) approaches and found 

a positive relationship. Achour and Belloumi, (2016), and Saidi and Hamami, (2015) claim that 

higher economic growth is directly proportional to energy consumption. According to North 

(1990, p3; cited by Okada, 2013) institutions are “the rules of the game in a society or, more 

formally, are the humanly devised constraints that shape human interaction”. According to him, 

such institutions comprise the society’s incentive structure and in particular, the political and 

economic institutions form the basis of economic growth. The literature has also discussed 

extensively and established that improved institutional qualities lead to higher economic 

growth and development (see, Knack and Keefer 1995; Mauro, 1995; Hall and Jones, 1999; 

Acemoglu et al., 2001; Okada, 2013).  

 

A plethora of studies have also established the connection between institutional factors and 

capital flows (see Barro, 1997, Oliva and Rivera-Batiz, 2002; Okada, 2013) with focus mainly 

on political and legal factors. Others such as Dincer (2000) and Qamruzzaman and Jianguo 

(2020) have considered the relationship between foreign capital flows and energy consumption 

and established the fact that energy is a key driver of capital flows towards economic growth. 

However, the role of energy and institutional quality (such as rule of law and political stability) 

in drawing capital inflows and creating the enabling environment for them to thrive has not 

been studied systematically. Meanwhile these factors have been proven to be critical drivers of 

capital inflows especially in environments characterised by declining regulation and weak 

financial integration systems such as Africa (Oliva and Rivera-Batiz, 2002). In this paper we 

examine the effect of energy consumption on private capital inflows to Africa by interacting 

energy consumption with institutional quality variables. In addition, we use more recent data 

spanning the current two decades from 1990 to 2019 and apply a dynamic panel estimator, the 

system Generalised Method of Moments (system GMM). This model is preferred because of 

its ability to solve both endogeneity problems between the dependent variable and the random 

term and between the regressors and the unobserved country specific-effect using higher lags. 

Moreover, we improve on the dynamic model specified by Sadorsky (2010; 2011) and Doytch 

and Narayan (2016) to include an interaction term as moderating factor to examine the energy 

consumption – private capital inflows nexus. 

 

The remaining sections of the study are structured as follows: section 2 provides the literature 

review. Section 3 presents the research methodology employed in the study. The empirical 

findings are discussed in section 4, while section 5 finally concludes the paper with policy 

recommendations. 

 

2. Literature Review 

 

The flows of capital in the form of foreign direct investment3 (FDI) and equity has direct effect 

on the overall production process in an economy through industrialization and infrastructural 

 
3 FDI is defined traditionally to include the transfer of knowledge, managerial expertise, and technology from 

the resident country to a hosting country.   
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development (Qamruzzaman and Jianguo, 2020). The use of traditional energy and its adverse 

environmental and production cost put the effect of FDI inflows on energy into two; 

composition and technique effects (Hübler and Keller, 2010; Fisher-Vanden et al., 2006).  The 

former involves structural dynamics in the economy such as reducing one sector and expanding 

the other. The latter requires the transformation of novel technology to replace the outmoded 

ones (Hübler and Keller, 2010) to ensure energy efficiency (Qamruzzaman and Jianguo 2020).  

For emerging markets, transforming technology increases the consumption of energy by 

shifting from non-renewable to renewable energy source.  

 

Studies such as Doytch and Narayan (2016) and Mielnik and Goldemberg (2002) showed                                                                                                

an inverse relationship between energy intensity, defined as energy consumption as a share of 

GDP, and foreign direct investment. Deutsch and Narayan (2016) for example, argue that this 

negative relationship results from the introduction of new technologies in developing countries. 

Other studies such as Hübler and Keller (2010) and Sadorsky (2010) failed to find a significant 

effect of FDI on energy consumption in a longitudinal panel study. Chang (2015) expanded 

this study to include fifty-three sampled countries within a non-linear analytical framework. 

Yet the study discovered no statistically significant effects of foreign direct investment on 

energy consumption. Sadorsky (2011) followed a similar approach but controlled for banking 

variants to investigate the nexus with focus on Central and Eastern Europe countries. Of the 

nine sampled economies from these regions, the results showed a direct influence of FDI on 

energy consumption. This direct relationship has also been revealed by other studies such as 

(Çoban and Topcu, 2013; Sadorsky, 2011; Pao and Tsai, 2011; Lee, 2013; Mielnik and 

Goldemberg, 2000). 

 

Ting et al. (2011) provided specific evidence for Chinese Jiangsu province concerning the 

direct effect of sector-wide FDI on energy consumption. The results revealed that FDI inflows 

in the province is largely concentrated in industry (extraction and manufacturing) energy 

consumption, but also has a cumulative share in the services sector. Meanwhile the impacts of 

foreign direct investment in agriculture, industry, transport and communications on energy 

consumption was initially positive but became negative from 2004 onwards unlike the effects 

of FDI in construction and "other industries" that was close to stabilizing, with the effect close 

to zero. Subsequent study by Jiang et al. (2014) reached similar conclusion after adjusting for 

the impact of energy efficiency in the sub-sectors of manufacturing industry. Although their 

study does not specifically target renewable energy, they conclude that foreign direct 

investment is an “effective tool for transferring FDI in the form of advanced technology to 

China”.   

 

The literature documents country-specific studies of private capital flows in energy 

consumption analysis with majority evidence in favour of plummeting energy intensity in 

foreign direct investment (Doytch and Narayan, 2016). For example, Dube (2009) and Tang 

(2009) found a co-integration relationship between electricity consumption and foreign direct 

investment, respectively, for South Africa and Malaysia, and He et al. (2012) indicate two-way 

effects between foreign direct investment and energy consumption in Shanghai, in which 

foreign direct investment leads to energy savings. Mudakkar et al. (2013) found that in 

Bangladesh and Sri Lanka, the causal relationship extends from energy consumption to foreign 

direct investment, while in India; causation extends from foreign direct investment to energy 

consumption. Additionally, Azam et al. (2015) adds that both foreign direct investment and 

GDP have a lot to do with energy consumption in Thailand, Malaysia and Indonesia. Xu et al. 

(2016) used time series data from 1991 to 2013 on Shanghai to examine the effect of energy 
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consumption on FDI at the country level. They find a statistically relevant association between 

energy use and foreign direct investment in the short term, but not in the long run. 

 

Despite the ensuing controversy in the literature, extensive studies have not been conducted to 

substantiate the proposed nexus. Only a few studies have investigated the causal relationships 

and the possible directional effect (see Khandker et al., 2018; Doytch and Narayan 2016; 

Ghazouani 2018; Paramati et al., 2016).  For example, Khandker et al., (2018) used the vector 

error correction model to investigate the relationship between foreign direct investment and 

renewable energy consumption in Bangladesh, finding a long run cointegration but no causal 

impact in the short run. Ghazouani (2018) used the Autoregressive Distributed Lag (ARDL) 

bound test method to examine their relationship with economic growth in a related analysis. 

Contrary to Khandker et al. (2018), the paper showed that for countries such as Armenia, 

Morocco, Egypt, and Turkey, there is a unidirectional causal effect emanating from renewable 

energy consumption to FDI but the reverse for Algeria. On the other hand, Israel and Tunisia 

revealed bidirectional causality for FDI and renewable energy consumption. Doytch and 

Narayan (2016) investigated the effect of energy (renewable and non-renewable) consumption 

in a longitudinal dynamic panel of 74 countries spanning 1985 – 2012 using the Generalised 

method of moments (GMM). The paper showed that FDI increases the consumption of 

renewable energy than non-renewable energy. Further, Paramati et al., (2016) conducted a 

similar study using panel data for 20 emerging countries and confirmed the direct relationship 

between FDI and clean energy consumption but with a unidirectional Granger causality moving 

from FDI inflows to clean energy consumption both in the short and long run periods. Clearly, 

there is no uniform connection between energy consumption and capital flow in the literature 

especially for Africa. The debate has since not established the directional link for these 

variables. Qamruzzaman and Jianguo (2020) suggest that the connection can be observed in 

either way since both FDI and energy consumption are key determinants of economic growth. 

The need therefore arises for a formal study to establish the relationship especially for 

developing economies that rely heavily on private capital inflows. 

 

Meanwhile, effective flow of private capital into Africa relies greatly on institutional quality 

to create the enabling environment for business success (Acemoglu et al., 2001; Okada, 2013). 

Okada (2013) for example hypothesised in his study that the effectiveness of international 

capital inflows depends largely on institutional quality of the receiving country. According to 

the paper, good institutional quality fosters international capital inflows through financial 

globalization while weak and poor institutional quality hinders international capital flows 

regardless of financial globalisation. For instance, countries with strong institutions with full 

operation of the rule of law attract capital inflows from multinational firms whereas the absence 

of rule of law deters investments from multinational firms (Okada, 2013).  This means that 

despite the constant supply of energy, multinational firms are likely not to flow capital to 

countries with poor institutional quality even if the economy is financially open partly due to 

expropriation on the part of government and non-stability of rules after investment. In this 

study, institutional quality compliments energy consumption as interaction component 

prerequisite for moderating the relationship between renewable energy and private capital 

inflows to Africa.  

 

3. Methodology 

3.1 The Model 

Our model follows earlier studies by Sadorsky (2010; 2011) and Doytch and Narayan (2015) 

that specified a dynamic panel to investigate the relationship between FDI and energy 

consumption. We expand their model by introducing an interaction variable (i.e. institutional 
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quality) to regulate the relationship between energy consumption and private capital inflows. 

Furthermore, we estimate a reverse model to investigate whether private capital inflows also 

influence changes in energy consumption. The regression functions of interest are specified as 

follows: 

 

𝑙𝑛(𝑃𝐶𝐼𝑖𝑡
𝑗
) = 𝜙1ln(𝑃𝐶𝐼𝑖𝑡−1

𝑗
) + 𝜙2ln(𝐸𝑛𝑒𝑖𝑡) + 𝜙3ln(𝐼𝑛𝑠𝑡𝑖𝑡

𝑘 ) + ∅𝑘𝑦𝑖𝑡 + 𝜓𝑖 + 𝜀𝑖𝑡……..… (1) 

𝑙𝑛(𝑃𝐶𝐼𝑖𝑡
𝑗
) = 𝜑1 ln(𝑃𝐶𝐼𝑖𝑡−1

𝑗
) +𝜑2 ln(𝐸𝑛𝑒𝑖𝑡) + 𝜑3ln(𝐼𝑛𝑠𝑡𝑖𝑡

𝑘 ) + 𝜑4 ln(𝐸𝑛𝑒𝑖𝑡 ∗ 𝐼𝑛𝑠𝑡𝑖𝑡
𝑘) +

𝜑𝑘𝑦𝑖𝑡 +𝜓𝑖 + 𝜀𝑖𝑡 ……..………..……..… ……..… ……..… ……..… ……..… ……..…   (2) 

𝑙𝑛(𝐸𝑛𝑒𝑖𝑡) = 𝜕1ln(𝐸𝑛𝑒𝑖𝑡−1) + 𝜕2ln(𝐹𝐷𝐼𝑖𝑡) + 𝜕3ln(𝐼𝑛𝑠𝑡𝑖𝑡
𝑘 ) + 𝜕4 ln(𝐹𝐷𝐼𝑖𝑡 ∗ 𝐼𝑛𝑠𝑡𝑖𝑡

𝑘) +

𝜕𝑘𝑦𝑖𝑡 + 𝜓𝑖 + 𝜀𝑖𝑡 ……..………..……..… ……..… ……..… ……..… ……..… ……..…   (3) 

𝑙𝑛(𝐸𝑛𝑒𝑖𝑡) = 𝛼1 ln(𝐸𝑛𝑒𝑖𝑡−1) + 𝛼2 ln(𝑃𝐹𝐼𝑖𝑡) +𝛼3ln(𝐼𝑛𝑠𝑡𝑖𝑡
𝑘 ) + 𝛼4 ln(𝑃𝐹𝐼𝑖𝑡 ∗ 𝐼𝑛𝑠𝑡𝑖𝑡

𝑘) +
𝛼𝑘𝑦𝑖𝑡 + 𝜓𝑖 + 𝜀𝑖𝑡 ……..………..……..… ……..… ……..… ……..… ……..… ……..…   (4) 

 

Where: 𝑃𝐶𝐼 is a vector of private capital inflow4 variables measured by FDI and Portfolio 

Investment (PFI) and 𝑙𝑛(𝑃𝐶𝐼𝑖𝑡
𝑗
) is the natural log of the specific dependent variable (i.e. FDI 

or Portfolio Investment), ln(𝐸𝑛𝑒𝑖𝑡) is the natural log of energy consumption; ln(𝐼𝑛𝑠𝑡𝑖𝑡
𝑘 ) 

represents the natural log of institutional quality and 𝑦𝑖𝑡 is a vector of state variables; 

𝜙1, … , 𝜙3; 𝜑0, … , 𝜑𝑘; 𝛼1,…,𝛼3; 𝜕1, … , 𝜕3are the coefficient parameters and 𝜓𝑖 is the 

unobserved country-specific effect assumed to be independent and identically distributed. 𝜀𝑖𝑡 
is the stochastic component defined as 𝜀𝑖𝑡~𝑖. 𝑖. 𝑑. (0, 𝜎𝜀), 𝑎𝑛𝑑𝐸(𝜓𝑖𝜀𝑖𝑡) = 0.  
 

Variable Measure  

Variable Measurement Data Source 

Foreign Direct Investment Natural log of Net inflows as a percentage of 

GDP 

WDI 

Portfolio Investment  Natural log of Portfolio Investment, net (BoP, 

current US$) 

WDI 

Energy Consumption Natural log Energy Consumption WDI 

Inflation Natural log of Consumer prices (annual %) WDI 

Openness Natural log of aggregate export and import to 

GDP 

WDI 

Broad Money Balances Natural log of broad money at current value WDI 

 

3.2 Estimation Technique 

In this study, we measure private capital inflows as FDI and portfolio investment flows into 

the host country. Institutional quality is also measured using the six indicators of governance 

quality as measured by the World Bank’s World Development Indicators (i.e. control of 

corruption, government effectiveness, political stability, regulatory quality, voice and 

accountability, and rule of law). Equation (1) is the base model establishing the relationship 

between renewable energy, institutional quality and private capital inflows. Equation (2) on the 

other hand, specifies the link between renewable energy and private capital inflows by 

interacting renewable energy with institutional quality variables, whiles controlling for 

inflation, , export and import to GDP ratio, and broad money supply, which are factors greatly 

considered by multilateral firms before investing especially in developing economies. 

Equations (3) and (4) are the reverse models specifying the effect of FDI and PFI on renewable 

energy use respectively with institutional factors as interaction. 

 
4 We ignore Gross Portfolio Debt as a measure of PCI due to non-availability of data for most countries used in 

the study 
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Both equations are estimated using the extended ‘system’ Generalised Method of Moments 

(system GMM) proposed by Blundell and Bond (2000). It is an improved technique over the 

first-differenced GMM proposed by Arellano and Bond (1991). The system GMM is capable 

of avoiding finite sample bias due to weak instruments especially in the presence of unit root. 

It does so by introducing higher lags5 other than first lag (as in the case of Arellano-Bond 

GMM) as instruments for the lagged dependent variable so that there is zero correlation 

between the random component and the lagged dependent regressor. In addition, the system 

GMM corrects for any correlation between the unobserved country-specific effect and the 

difference variables, allowing for the use of lagged first difference as instruments for levels. 

This quality makes it a more efficient estimator than the static fixed effect estimator (Baum 

and Rother, 2013). For robustness purpose, the Arellano-Bond (AR2) test for zero 

autocorrelation in first-differenced errors and the Sargan test for over-identification to 

investigate the validity of instruments were conducted.  
 

4. Discussion of Results 

 

In all the panel estimates presented in Tables 1, 2, 4, and 5, we fail to reject the null hypothesis 

of no autocorrelation for AR(2). Also overidentifying restrictions were valid for all 

instruments. 

 

Table 1 shows the effect of energy consumption on FDI after controlling for institutional 

indices. Column 1 is the base model while columns 2 to 7 represent the effect of energy 

consumption on FDI after controlling for the specific institutional variable. In all seven (7) 

columns, the coefficient of lagged FDI showed that historic FDI positively influence current 

levels of FDI inflows. For example, in column 1 an average percentage increase in previous 

inflows of FDI resulted in 0.2% increase in current levels of FDI, holding other variables 

constant. The higher significance level indicates clearly that inflows of FDI are reliably 

determined by historical facts. In addition, energy consumption showed the expected positive 

relationship with foreign direct investment inflows in all columns. This means that an average 

percentage increase in energy consumption leads to 0.499%, 0.376%, and 0.497% increase in 

FDI inflows as shown from columns 1 to 3 respectively. The relationship corresponds to earlier 

results of Xu et al. (2016) in Shanghai but contradicts that of Olaoye et al. (2020) in Nigeria. 

 

(Insert Table 1) 

 

Furthermore, the various institutional variables revealed positive effect on FDI inflows and 

were statistically significant except for voice and accountability. The coefficient of control of 

corruption for instance shows that an average percentage increase in African governments’ 

ability to control corruption leads to 0.406% increase in FDI inflows. Similarly, effective and 

sound government activities leads to 0.347% increase in FDI inflows. The existence of political 

stability increases FDI inflows by 0.156%. In addition, quality regulations and the practice of 

rule of law leads to 0.293 and 0.287 percentage points increase in FDI respectively. This means 

that favourable institutional qualities attract FDI inflows to Africa. In relation to the controls, 

inflation, trade openness, and broad money balances showed statistically significant positive 

relationships with FDI inflows in all columns. For example, an average proportional increase 

in general price levels result in 0.171% increase in FDI inflows to Africa. A similar 

 
5 The use of higher lags of the respondent variable as instruments hinges critically on the assumption of no 

autocorrelation in the initial disturbance term. 
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proportional change in trade openness and broad money supply lead to 0.9% and 0.519% 

increase in FDI as seen in column 1.   

 

Table 2 on the other hand shows the effect of energy consumption on Portfolio Investment 

Inflows (PFI) after controlling for institutional indices. Similar to Table 1, column 1 is the base 

model while columns 2 to 7 represent the effect of energy consumption on PFI after controlling 

for a specific institutional variable. In all seven (7) columns, the coefficient of lagged PFI 

revealed statistically significant positive influence of historic PFI on current levels of PFI 

inflows. Like FDI inflows, historical evidences reliably determine current PFI inflows. Energy 

consumption also showed positive and significant relationship with PFI inflows in all columns. 

An average percentage increase in energy consumption results in approximately 2% increase 

in PFI inflows from column 1 to 7. Unlike FDI inflows, however, basic institutional efficiency 

has no substantial significant influence on PFI inflows when considered individually, but when 

considered collectively, it has a positive effect on PFI of 10%, as shown in column 1. Thus, on 

average, favourable institutional policies increase the inflow of PFI by 0.168%. The control 

variables showed mixed effect on PFI. Whiles inflation revealed negative effect in all 7 

columns, openness and broad money supply showed positive effect. 

 

(Insert Table 2) 

 

In Table 3, we made attempt to show the relationship between energy consumption and private 

capital inflow after interacting energy with the institution index. Independently, energy 

consumption confirmed the positive relationship with both FDI and PFI as seen from columns 

1 and 2. However, the interaction term disclosed insignificant direct effect on FDI but 

significant and positive effect on PFI. This means that institutional quality does not provide a 

conduit or compliment for FDI, but it does for PFI inflows to Africa. In other words, the impacts 

of energy consumption on inflows of FDI into Africa are not necessarily influenced directly by 

the institutional policy as in the case of PFI. 

 

(Insert Table 3) 

 

However, in order to ascertain whether capital inflows also influence energy consumption 

(Aliero and Ibrahim 2012; Doytch and Narayan, 2016; Olaoye et al., 2020), we specified a 

reverse relationship with institutional quality still as the interactive variable. Tables 4 and 5 

show the independent effects of FDI and PFI on energy consumption with Table 6 presenting 

the interactions result. We observed from Table 4 that, lagged energy consumption highly 

influences current energy consumption as seen from all even columns. FDI on the other hand 

showed an inverse but insignificant effect on energy consumption contrary to the reverse. In 

addition, independent institutional policy revealed no significant relationship with energy 

consumption. Among the controls, only inflation showed significant inverse effect on energy 

consumption.  

 

(Insert Table 4) 

 

Similar results were observed when investigating the PFI energy consumption nexus as 

indicated in Table 5. For example, lagged energy consumption positively influenced current 

energy consumption.  PFI and institutional policy presented no significant effect on energy 

consumption. Moreover, inflation also showed an inverse relationship with energy 

consumption as observed in the reverse model. Trade openness revealed a negative and 

significant effect on energy consumption but broad money had a positive effect.  
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(Insert Table 5) 

 

We further examined the relationship after interacting FDI and portfolio inflows with 

institutional quality index as shown in Table 6. On the contrary, FDI and PFI independently 

revealed positive and significant effect on energy consumption after the interaction. 

Institutional quality on its own also showed negative effect on energy use for both FDI and 

PFI. However, the interaction of FDI and institutions has no significant effect on energy 

consumption. The interaction of PFI and institutions rather showed a significant positive effect 

on energy consumption.  

 

(Insert Table 6) 

 

5.    Conclusion and Policy Recommendations 

 

We have seen in this study that energy consumption directly influences private capital finlows 

but the reverse is statistically insignificant. As a result, we interacted energy consumption with 

institutional quality variables to examine their impact on private capital inflows. Our results 

showed that institutional qualities do not directly influence the effect of energy consumption 

on FDI but do influence the effect on PFI. However, independently, institutional quality 

positively motivates FDI inflows into Africa.  On the contrary, the reverse analysis showed that 

private capital inflows do not influence energy consumption in Africa. We saw from the 

interactions that FDI does not essentially require strong institutional quality before flowing into 

Africa but portfolio investments do. 

 

These findings have implications for policymakers, investors and scholars in Africa. Since FDI 

inflows are driven by energy consumption, African governments should make concerted efforts 

to ensure a reliable energy supply in order to increase investor trust in energy accessibility and 

consumption. Furthermore, efforts should be made to add value to the primary energy 

generated in order to boost its consumption competitiveness on the global market. In addition, 

to attract much portfolio investment into Africa, policymakers must enact policies and laws 

that deepen, expand and enhance institutional quality to boost investor confidence.
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Table 1: Effect of Energy Consumption on FDI Inflows 

 (1) (2) (3) (4) (5) (6) (7) 

 FDI FDI FDI FDI FDI FDI FDI 

FDIt-1 0.200*** 0.227*** 0.201** 0.215*** 0.195*** 0.202*** 0.224*** 

 (2.74) (2.62) (2.44) (3.39) (2.91) (2.66) (3.26) 

        

Energy Consumption 0.449** 0.376* 0.497** 0.455** 0.506** 0.454** 0.513** 

 (2.20) (1.88) (2.37) (2.10) (2.27) (2.27) (2.18) 

        

Institutional Index 0.210**       

 (2.24)       

        

Inflation 0.171*** 0.167** 0.175*** 0.164** 0.186*** 0.168*** 0.192*** 

 (2.58) (2.24) (2.80) (2.39) (2.92) (2.63) (2.88) 

        

Openness 0.900*** 0.887*** 0.903*** 0.756** 0.930*** 0.989*** 0.764** 

 (3.03) (2.80) (2.84) (2.35) (3.01) (3.21) (2.40) 

        

Broad Money Balances 0.519*** 0.503*** 0.493*** 0.517*** 0.484*** 0.510*** 0.494*** 

 (3.58) (3.42) (3.26) (3.62) (3.25) (3.51) (3.44) 

        

Control of corruption  0.406**      

  (2.40)      

        

Government Effectiveness   0.347**     

   (2.12)     

        

Political Stability     0.156***    

    (2.63)    

        

Regulatory Quality     0.293**   

     (2.05)   

        

Rule of Law      0.287**  

      (2.26)  

        

Voice and Accountability       0.0942 

       (0.66) 

        

Constant 4.058 4.927 4.302 3.881 4.160 4.437 3.954 

 (1.15) (1.46) (1.20) (1.08) (1.17) (1.26) (1.06) 

No. of Obs. 95 95 95 95 95 95 95 

Sargan 0.430 0.461 0.453 0.404 0.405 0.421 0.328 

AR(2) 0.296 0.256 0.306 0.349 0.363 0.363 0.622 
t statistics in parentheses 

* p<0.10, ** p<0.05, *** p<0.010 
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Table 2: Effect of Energy Consumption on PFI Inflows 

 (1) (2) (3) (4) (5) (6) (7) 

 PFI PFI PFI PFI PFI PFI PFI 

PFIt-1 0.423** 0.460** 0.434** 0.449** 0.455** 0.465** 0.461** 

 (2.31) (2.40) (2.16) (2.26) (2.40) (2.43) (2.40) 

        

Energy Consumption 2.262* 2.205* 2.256* 2.247* 2.220* 2.195* 2.203* 

 (1.77) (1.69) (1.71) (1.67) (1.74) (1.71) (1.68) 

        

Institutional Index 0.168*       

 (1.79)       

        

Inflation -0.193* -0.169*** -0.149** -0.170*** -0.163** -0.170*** -0.165*** 

 (-1.73) (-2.82) (-2.09) (-2.82) (-2.55) (-2.86) (-2.81) 

        

Openness 3.199** 2.834* 3.077** 2.856* 2.827* 2.792* 2.808* 

 (2.11) (1.88) (2.21) (1.79) (1.89) (1.84) (1.78) 

        

Broad Money Balances 2.399* 2.532* 1.843 2.425* 2.511** 2.652* 2.554** 

 (1.353) (1.86) (1.30) (1.69) (2.10) (1.88) (2.06) 

        

Control of Corruption  0.0253      

  (0.16)      

        

Government Effectiveness   0.211     

   (0.97)     

        

Political Stability     0.0549    

    (0.44)    

        

Regulatory Quality     0.0461   

     (0.25)   

        

Rule of Law      -0.0135  

      (-0.08)  

        

Voice and Accountability       0.0226 

       (0.26) 

        

Constant -13.31 -13.22 -13.05 -13.39 -13.21 -13.17 -13.32 

 (-1.42) (-1.60) (-1.50) (-1.59) (-1.59) (-1.63) (-1.60) 

No. of Obs. 54 54 54 54 54 54 54 

Sargan Test 0.322 0.511 0.515 0.531 0.510 0.505 0.510 

AR(2) 0.735 0.875 0.886 0.909 0.805 0.894 0.893 
t statistics in parentheses 

* p<0.10, ** p<0.05, *** p<0.010 
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Table 3: Interaction Effect of Energy Consumption and Institutions on FDI and PFI 

 (1) (2) 

 FDI PFI 

Energy Consumption 1.005**

* 

2.238*** 

 (9.21) (8.58) 

   

Institutions -1.175 -4.345** 

 (-1.40) (-2.35) 

   

Energy Consumption # Institutions 0.196 0.716** 

 (1.52) (2.41) 

   

Inflation 0.143 -0.0926 

 (1.64) (-0.59) 

   

Openness 0.251**

* 

-0.0252 

 (3.61) (-0.12) 

   

Broad Money Balances 0.697**

* 

0.0568 

 (10.12) (0.29) 

No. of Obs. 283 156 

R-Squared 0.993 0.977 
t statistics in parentheses 

* p<0.10, ** p<0.05, *** p<0.010 
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Table 4: Effect of FDI Inflows on Energy Consumption 

 (1) (2) (3) (4) (5) (6) (7) 

 Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energyt-1 0.999*** 1.002*** 1.000*** 0.997*** 0.996*** 0.998*** 1.000*** 

 (64.74) (67.76) (66.32) (65.97) (60.93) (63.00) (66.11) 

        

FDI -0.00319 -0.00230 -0.00298 -0.00349 -0.00387 -0.00339 -0.00367 

 (-0.57) (-0.41) (-0.53) (-0.60) (-0.69) (-0.61) (-0.65) 

        

Institutions -0.00425       

 (-0.90)       

        

Inflation -0.00814*** -0.00729*** -0.00837*** -0.00798*** -0.00858*** -0.00829*** -0.00874*** 

 (-4.26) (-3.93) (-3.81) (-4.38) (-3.76) (-4.27) (-3.81) 

        

Openness 0.00224 0.000728 0.00242 0.00399 0.00669 0.00268 0.00475 

 (0.07) (0.02) (0.07) (0.12) (0.19) (0.08) (0.14) 

        

Broad Money Balances 0.0350 0.0273 0.0316 0.0395 0.0418 0.0381 0.0344 

 (0.82) (0.63) (0.78) (0.93) (0.94) (0.87) (0.81) 

        

Control of Corruption  -0.0125      

  (-1.57)      

        

Government Effectiveness   -0.00841     

   (-1.19)     

        

Political Stability     -0.00167    

    (-0.40)    

        

Regulatory Quality     -0.000206   

     (-0.03)   

        

Rule of Law      -0.00342  

      (-0.50)  

        

Voice and Accountability       -0.00779 

       (-1.56) 

        

Constant -0.238 -0.268 -0.253 -0.236 -0.239 -0.243 -0.211 

 (-1.04) (-1.22) (-1.11) (-1.00) (-1.01) (-1.05) (-0.95) 

No. of Obs. 98 98 98 98 98 98 98 

Sargan Test 0.926 0.936 0.930 0.927 0.926 0.927 0.943 

AR (2) 0.902 0.859 0.939 0.728 0.793 0.728 0.805 
t statistics in parentheses 

* p<0.10, ** p<0.05, *** p<0.010 
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Table 5: Effect of PFI on Energy Consumption 

 (1) (2) (3) (4) (5) (6) (7) 

 Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy 

Consumption 

Energy Consumption t-1 0.956*** 0.957*** 0.956*** 0.953*** 0.957*** 0.957*** 0.959*** 

 (22.90) (23.57) (22.92) (22.08) (23.83) (23.22) (24.86) 

        

PFI 0.0104 0.0104 0.0107 0.0109 0.00965 0.00968 0.00970 

 (1.23) (1.30) (1.24) (1.28) (1.25) (1.18) (1.24) 

        

Institutions -0.00484       

 (-0.61)       

        

Inflation -0.0154*** -0.0149*** -0.0157*** -0.0149*** -0.0158*** -0.0157*** -0.0166*** 

 (-3.03) (-3.14) (-2.90) (-3.05) (-2.81) (-2.97) (-2.79) 

        

Openness -0.0966** -0.0987** -0.0927** -0.103** -0.0996** -0.102** -0.0959* 

 (-2.11) (-2.10) (-2.12) (-2.06) (-2.18) (-2.25) (-1.96) 

        

Broad Money Balances 0.102* 0.107* 0.0996* 0.105* 0.102* 0.101* 0.0954 

 (1.79) (1.90) (1.75) (1.82) (1.83) (1.78) (1.53) 

        

Control of Corruption  -0.00925      

  (-0.71)      

        

Government Effectiveness   -0.00912     

   (-0.65)     

        

Political Stability     -0.00486    

    (-0.84)    

        

Regulatory Quality     -0.00332   

     (-0.43)   

        

Rule of Law      -0.00281  

      (-0.29)  

        

Voice and Accountability       -0.00852 

       (-0.64) 

        

Constant 0.383* 0.376* 0.358* 0.404* 0.373* 0.384* 0.387* 

 (1.82) (1.78) (1.77) (1.82) (1.89) (1.89) (1.81) 

No. of Obs. 66 66 66 66 66 66 66 

Sargan Test 0.948 0.947 0.948 0.947 0.947 0.948 0.950 

AR(2) 0.399 0.382 0.451 0.307 0.360 0.284 0.412 
t statistics in parentheses 

* p<0.10, ** p<0.05, *** p<0.010 
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Table 6: Interactions Effect of FDI, PFI and Institutions on Energy Consumption 

 (1) (2) 

 Energy 

Consumption 

Energy 

Consumption 

FDI 0.242***  

 (8.99)  

   

FDI # Institutions 0.0124  

 (0.42)  

   

PFI  0.147*** 

  (6.56) 

   

PFI # Institutions  0.0417** 

  (2.10) 

   

Institutions -0.162 -0.571* 

 (-0.28) (-1.83) 

   

   

Inflation 0.0489 0.0321 

 (1.18) (0.74) 

   

Openness -0.00188 0.153*** 

 (-0.06) (3.55) 

   

Broad Money Balances 0.0539 0.273*** 

 (1.63) (6.04) 

R-Squared 0.984 0.989 
t statistics in parentheses 

* p<0.10, ** p<0.05, *** p<0.010 
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