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Abstract

This study aimed to estimate the impact of per capita income (PCI) on energy infrastructure
investment (EII) in Ghana. To achieve this, historical time-series data were obtained from the
Ghana Statistical Service, the Ghana Energy Database System, and the World Bank. The analysis
began with correlation tests to assess the strength and direction of associations among the
variables, followed by a multiple regression analysis to evaluate the predictive effect of PCI on
EIl. The results revealed a positive correlation between all variables. However, only per capita
income was found to be a statistically significant predictor of energy infrastructure investment,
thereby confirming the study’s hypothesis. These findings highlight the critical role of income
levels in driving infrastructure investment and offer valuable insights for policymakers seeking to
advance Sustainable Development Goal (SDG) 7, particularly Indicator 7.b.1, which targets
increased investment in energy services as a share of gross domestic product. While the study
provides empirical evidence supporting the influence of household income on energy investment,
it acknowledges limitations—particularly regarding the independent verification of secondary data
accuracy. Nonetheless, the results contribute meaningfully to the literature and provide a
foundation for further research into income-related determinants of infrastructure development in
developing economies.
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1. Introduction

Energy is indispensable to the sustainability of the planet and the socio-economic development of
all nations. In Ghana, rising energy demand has become a critical concern, frequently dominating
national scientific and policy debates. It is projected that to sustain energy security, Ghana must
procure additional generation capacities of 225 MW by January 2024 and a further 200 MW by
January 2025. The country’s energy sector is bifurcated into two major sub-sectors: power and
petroleum. The power sub-sector derives electricity in four ways: from hydroelectric sources, from
thermal plants powered by crude oil, natural gas, and diesel, from solar energy, and imports from
La Cote d’Ivoire. Despite these sources, Ghana possesses considerable untapped renewable energy
potential—especially in biomass, hydro, wind, and solar. As of now, renewable energy contributes
only 1% to the national energy mix, with a policy target of reaching 18% by 2047 (Ministry of
Energy [MOE], 2021). Key national priorities also include the expansion and maintenance of
electricity and oil and gas infrastructure. Ghana currently exports electricity to Togo, Benin, and
Burkina Faso, and ongoing grid expansion projects aim to facilitate further exports to neighboring
countries within the West African sub-region (MOE, 2023). Yet, significant global challenges
persist. As highlighted in extant literature, approximately two billion people lack access to energy
globally, and the growing population—particularly in developing countries like Ghana—will only
intensify the demand for energy (McMichael, 2003; Singh & Singh, 2017). According to the
Economist Intelligence Unit’s (EIU) 2022 whitepaper on the 2023 energy outlook, developing
nations will encounter substantial barriers in accessing climate finance. The report emphasizes that
economic volatility, geopolitical instability, and recent extreme weather events in the Global North
are likely to reorient public support in those regions towards domestic climate adaptation
measures, thus limiting the funds available for international assistance. This trend could
significantly hinder the ability of countries like Ghana to secure external financial support for their
energy transitions. Consequently, Ghana and similar economies may increasingly need to rely on
internally generated resources to fund critical energy infrastructure projects.

One viable strategy has been the adoption of public—private partnerships (PPPs), which have
facilitated private sector participation in the energy sector through financial investment and
management expertise (Owusu-Manu et al., 2020). PPPs have proven essential in the pursuit of
Sustainable Development Goal (SDG) 7, which advocates for increased investment in energy
efficiency as a share of gross domestic product (GDP) and enhanced foreign direct investment and
financial transfers toward sustainable infrastructure and technology development (United Nations,
2018). In alignment with the ambition of SDG 7, this study was specifically aimed at estimating
the impact of per capita income on energy infrastructure investment in Ghana. While numerous
studies have analyzed energy trends and their economic and environmental implications (Khan et
al., 2021; Liobikien¢ et al., 2021; Mukhtarov et al., 2022; Nicolini & Tavoni, 2017; Nyiwul, 2017;
Obayelu et al., 2016; Palm, 2018; Papiez et al., 2018; Przychodzen & Przychodzen, 2019), few
have directly examined the relationship between per capita income and investment in energy
infrastructure, particularly within the Ghanaian context. To the best of the researcher’s knowledge,
no existing literature explicitly investigates how per capita income stimulates energy infrastructure
investment in Ghana. To address this knowledge gap, the present study adopted a post-positivist,
quantitative approach. Historical time series data (HTSD) were collected from the Ghana
Statistical Service (GSS), the Ghana Energy Database System (GEDS), and the World Bank.
Following preliminary correlation analyses, multiple regression techniques were employed to
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predict the extent to which per capita income influences investment in Ghana’s energy
infrastructure. This study thus contributes to a broader and more current understanding of energy
infrastructure investments and offers insights into the role of per capita income as a driver of such
investments, framed within the broader agenda of sustainable development.

2. Literature Review

Global energy investment was projected to increase by 8% in 2022 amid ongoing energy crises,
yet nearly half of this rise in capital spending was attributed to increased costs (IEA, 2022). This
underscores a complex landscape where escalating prices, economic uncertainty, energy security
concerns, and climate imperatives collectively shape investment decisions. These dynamics reveal
not only a growing urgency to invest in energy infrastructure but also the shifting cost structures
that could disproportionately affect low and middle-income countries such as Ghana. The literature
overwhelmingly affirms the strong interconnection between energy and economic development.
Moss and Kincer (2023) emphasize that no wealthy country exhibits low energy consumption, and
no poor country is energy-intensive, highlighting the robust correlation between income and
energy usage globally. While this establishes a theoretical justification for studying income effects
on energy-related outcomes, the causal mechanisms through which income influences energy
infrastructure investment (particularly in the Ghanaian context) remain underexplored.

Microeconomic studies (Stephie & Lagakos, 2017; Stéphane, 2016) provide substantial evidence
that investments in energy infrastructure contribute to productivity and economic growth. Yet,
these works largely focus on broader macroeconomic impacts rather than the determinants of the
investments themselves. Moreover, while several studies (Saadaoui & Chtourou, 2022; Esen &
Bayrak, 2017; Kemausuor et al., 2011; Kumi, 2017; Mohamed & Lee, 2006) offer valuable
statistics on energy use and supply, their empirical frameworks often lack explanatory variables,
such as per capita income, that could clarify the investment dynamics behind energy infrastructure
development in emerging economies. Takase et al. (2022) offered a comprehensive analysis of
Ghana’s energy use between 2000 and 2020, revealing a heavy reliance on non-renewables (90%)
over renewables (10%). Their findings underscore the rising energy demand (130,632 ktoe),
calling for more sustainable and diversified sources. While this substantiates the need for
infrastructure investment, the study stops short of interrogating the financial and income-related
determinants of such investment, revealing a significant analytical gap.

Diverging empirical evidence further complicates the discourse. Ergun and Rivas (2023) identified
a U-shaped relationship between income and the share of renewables in total energy consumption
across eight emerging Asian economies, suggesting that renewable adoption initially declines with
income growth but later rebounds after a certain income threshold. Their findings are insightful
for understanding energy transition dynamics but are narrowly focused on consumption shares,
not infrastructure investment. Moreover, while their study accounts for financial development and
capital formation, it does not unpack how per capita income particularly may stimulate or constrain
infrastructure investments. Complementary evidence from Kukah et al. (2021) focuses on
innovative financing mechanisms in energy infrastructure, identifying tools like partial credit and
risk guarantees, credit enhancement, and loan guarantees as crucial enablers. They also highlight
benefits such as improved production efficiency, access to management expertise, and reduced
public expenditure pressures. Importantly, their work draws attention to structural and institutional
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constraints, such as a lack of transparency and performance benchmarks, which can impede
private-sector-led investment. However, their study does not explicitly address the role of either
income levels or per capita income in catalysing these investment flows, leaving another critical

gap.

Hagan (2015) similarly pointed to financing shortfalls and affordability challenges as barriers to
renewable energy deployment in Ghana. His analysis aligns with the broader recognition of
financial capacity—whether at the state, institutional, or household level—as a determinant of
energy infrastructure uptake. Nevertheless, like other works, it lacks empirical testing of the direct
relationship between per capita income and energy infrastructure investment. In summary, the
existing literature provides a robust foundation for understanding energy consumption, investment
instruments, and sectoral inefficiencies, but offers limited insight into how per capita income
specifically drives infrastructure investment decisions in Ghana. This omission is particularly
consequential given Ghana’s stated ambitions under SDG 7, which targets increased investment
in energy efficiency and infrastructure as a proportion of GDP, alongside enhanced foreign direct
investment, for sustainable technology and services (UN, 2018). The current study, therefore,
addresses this critical research gap by empirically investigating the influence of per capita income
on energy infrastructure investment in Ghana—a timely inquiry aligned with national and global
development priorities.

2.1. Conceptual Framework and Hypothesis

The conceptual framework for this study (see Figure 1) is developed from the theoretical
underpinnings and empirical insights drawn from the literature. It illustrates the hypothesized
relationship between per capita income (PCI), domestic savings rate (DSR), and energy
infrastructure investment (EII) in Ghana. Grounded in economic growth theory and empirical
patterns observed in energy economics, the framework postulates that changes in PCI and DSR
influence national capacity and willingness to invest in energy infrastructure. Per capita income
(PCI) reflects a population’s average income and purchasing power, which fundamentally shapes
both demand-side energy needs and the fiscal ability of a country to finance infrastructure.
Domestic savings rate (DSR), on the other hand, captures the proportion of national income saved
rather than consumed, indicating the potential pool of domestic capital available for long-term
investments, including energy infrastructure. Although other macroeconomic variables—such as
foreign direct investment (FDI), government expenditure, or energy prices—are often used in
broader models of infrastructure development, this study deliberately focuses on PCI and DSR for
three reasons. First, per capita income and domestic savings have been consistently recognized in
development literature as core internal economic determinants of investment capacity (Stephie &
Lagakos, 2017; Kukah et al., 2021). Second, the exclusion of additional predictors is a deliberate
methodological choice grounded in the principle of parsimony, which promotes model simplicity
and avoids overfitting, especially where data quality or availability may be limited (Gujarati &
Porter, 2009). Finally, disaggregated, consistent, and time-series data for key alternative variables
such as FDI inflows specific to the energy sector, sectoral government spending, and disaggregated
energy pricing over the full period under review were either unavailable or not sufficiently robust
for empirical testing. Hence, the study prioritizes internal economic indicators—PCI and DSR—
which are readily available, empirically sound, and theoretically consistent with the research
objective of evaluating domestic drivers of energy infrastructure investment in Ghana.
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Figure 1. Conceptual Framework

Based on the conceptual framework and the literature reviewed, the following hypothesis is
proposed:

Hypothesis 1 (H1): Per capita income has a statistically significant effect on energy infrastructure
investment.

To test this hypothesis, multiple regression analysis was employed. This method enables the
prediction of a dependent variable based on changes in one or more independent variables and is
widely used in social sciences to evaluate economic relationships. Prior to regression analysis, the
following assumptions were verified: linearity, interval or ratio-level measurement, absence of
significant outliers, independence of observations (checked via Durbin-Watson statistic: see Table
2), homoscedasticity, and normally distributed residuals. The Pearson product-moment correlation
coefficient was initially applied to assess the strength and direction of association between PCI,
DSR, and energy infrastructure investment.

3. Research Methodology

This study employed a quantitative research design using HTSD to investigate the effect of PCI
on EII. The data span from 2010 to 2022 and were compiled from three major sources: the GSS,
the GEDS, and the World Development Indicators (WDI). GDP per capita (PCI) data were sourced
from the WDI, a worldwide recognized and regularly updated dataset that ensures cross-country
comparability and methodological transparency. DSR data were retrieved from both the GSS
Macroeconomic Indicators and supplementary estimates from the World Bank's WDI when
national data were unavailable or incomplete. EII figures were collected from the GEDS and
verified using annual reports from the Ministry of Energy and project-level documentation from
the Energy Commission of Ghana. GEDS compiles data from key energy sector actors, including
the Volta River Authority, GRIDCo, and the Public Utilities Regulatory Commission. Where
available, investment values were adjusted to constant prices using GDP deflators to account for
inflation and ensure temporal comparability. These sources were selected based on their
institutional credibility, data transparency, and consistency over time. Data triangulation from
multiple sources enhanced the validity and robustness of the dataset.
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3.1 Model Specification
To examine the impacts of per capita income on total energy infrastructure investment (EII), the
following equation, where EII is depicted as a function of PCI and DSR, was used:

Ell= f (PCL, DSR) ....oeon..... (1)

Model Equation
The above equation (1) could be rewritten econometrically in its functional form as:

EIl=p + BiPCIt + B2DSRIt + 6......... )

» is the intercept, B1 and P represent the coefficients for the components of the independent
variables, measured by PCI and DSR, and 0 is the regression constant. The data analysis, by the
use of statistical tools (correlation and regression analysis) was facilitated by the statistical package
for the social sciences (SPSS) software, version 20.

3.2 Sample Size and Data Availability Limitation

A key limitation of this study is the relatively small sample size (n = 13), which covers annual data
from 2010 to 2022. In regression analysis, a small sample can impact the statistical power of the
model, potentially reducing the reliability and generalizability of the results. With fewer data
points, the risk of overfitting increases, and the estimates of regression coefficients may be more
sensitive to outliers or year-specific anomalies. This can lead to wider confidence intervals and
reduce the precision of the estimated relationships. Furthermore, the limited sample restricted the
ability to include additional explanatory variables, such as FDI, government spending, or energy
prices, without violating assumptions related to degrees of freedom. As a result, the model may
not fully capture the complexity of factors influencing energy infrastructure investment. However,
this constraint was partly due to data availability issues. While the study relied on reliable
secondary data sources—such as the GSS, GEDS, and World Bank databases—consistent,
disaggregated, and validated time-series data for some relevant indicators were either unavailable
or incomplete across the full study period. In such contexts, annual reporting inconsistencies, data
gaps, and limited sectoral disaggregation remain common challenges in many developing
countries. Despite this limitation, the analysis offers useful preliminary insights into the
relationship between per capita income and energy infrastructure investment. Future studies with
broader datasets and longer timeframes are recommended to validate and extend these findings,
ideally incorporating panel data or higher-frequency observations where available.

4. Results and Discussion

To assess the relationship between the independent variables—PCI and DSR—and the dependent
variable—EIl—a two-step statistical analysis was conducted using SPSS version 20. First, a
Pearson’s Product-Moment Correlation was employed to evaluate the strength and direction of
associations between the variables. This was followed by a multiple regression analysis to predict
the extent to which PCI and DSR influence total energy infrastructure investment in Ghana.
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4.1. Econometric Analysis

The correlation results, presented in Table 1, indicate a strong and statistically significant positive
correlation between EII and PCI (r = 0.867, n = 13, p = 0.000). This suggests that increases in per
capita income are strongly associated with increased energy infrastructure investment. Similarly,
a strong positive correlation was observed between EIl and DSR (r = 0.813, n = 13, p = 0.000),
implying a notable association between the domestic savings rate and investment levels in the
energy sector. Additionally, a moderate and statistically significant positive correlation was found
between PCI and DSR (r=0.773, n = 13, p = 0.000), suggesting that higher income levels may be
associated with increased national savings, potentially reinforcing the capacity for investment.
These initial findings highlight the interconnectedness of income, savings, and infrastructure
investment in Ghana. While all correlations are positive and significant, subsequent regression
analysis is necessary to determine the individual predictive power of PCI and DSR on energy
infrastructure investment.

Table 1: Results of Correlation Analysis.

EII PCI DSR

EIl Pearson I 867" 813"

Correlation

Sig. (2-tailed) .000 .000

N 13 13 13
PCl Pearson 867" I 773"

Correlation

Sig. (2-tailed) .000 .001

N 13 13 13
DSR Pearson. R13™ 773" |

Correlation

Sig. (2-tailed) .000 .001

N 13 13 13

**_ Correlation is significant at the 0.01 level (1-tailed).

Following the correlation analysis, a multiple regression analysis was conducted to assess the
predictive effect of PCI and DSR on EIIl. The regression results revealed that only per capita
income had a statistically significant effect on total energy infrastructure investment, F(2, 10) =
20.262, p < 0.05, R* = 0.802. This indicates that approximately 80.2% of the variance in energy
infrastructure investment can be explained by the combined influence of PCI and DSR, although
only PCI made a statistically significant unique contribution to the model. In contrast, the domestic
savings rate did not exhibit a statistically significant effect on energy infrastructure investment.
These findings suggest that per capita income is the primary internal economic driver of
investment in Ghana’s energy sector within the period studied. The detailed outputs of the multiple
regression analysis—generated using SPSS Version 20—are presented in Tables 2, 3, and 4, each
of which is discussed systematically.
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Table 2: Model Summary of Regression Analysis

Model R R Square Adjusted R Std. Error of Durbin-
Square the Estimate  ywatson
1 .896% .802 762 821.30980 952

a. Predictors: (Constant), DSR, PCI
b. Dependent Variable: EII

The coefficient of multiple correlation (R) serves as an indicator of the overall quality of the
model's prediction of the dependent variable—in this case, EIL. In this study, the R value of 0.896
reflects a strong and reliable predictive relationship between the independent variables and EII.
The coefficient of determination (R?) quantifies the proportion of variance in the dependent
variable that can be explained by the model’s independent variables. As presented in the model
summary (Table 2), the R? value of 0.802 indicates that 80.2% of the variation in energy
infrastructure investment is explained by per capita income and domestic savings rate. The
adjusted R?, which corrects for the potential overestimation of R? due to the inclusion of multiple
predictors and the associated loss of degrees of freedom (Brooks, 2008), stands at 76.2%. This
suggests that while the model has a strong explanatory power, 19.8% of the variance in energy
infrastructure investment may be attributed to other unobserved or excluded variables, such as
FDI, government expenditure, or energy pricing, which were beyond the scope of this study.
Furthermore, since all the constructs in this study—PCI, DSR, and Ell—were measured using
single indicators, their corresponding Variance Inflation Factor (VIF) values were all 1. According
to Becker et al. (2015), collinearity concerns typically arise when VIF values exceed 5, although
potential issues may begin to emerge at values as low as 3. In this study, all VIF values were well
below the threshold of 3, indicating that multicollinearity was not a concern and that the predictor
variables were sufficiently independent for robust regression analysis.

Table 3: Analysis of Variance (ANOVA) of Regression

Model  Sum of df Mean Square F Sig.
Squares
1
. 27335265.086 2 13667632.543  20.262 .000°
Regression
Residual 6745497.837 10 674549.784

Total 34080762.923 12
a. Dependent Variable: EIl
b. Predictors: (Constant), DSR, PCI

The p-value associated with the F-statistic, as presented in Table 3, reflects the overall statistical
significance of the regression model used in this study. In the context of the F-test, the null
hypothesis posits that the independent variables—PCI and DSR—have no joint effect on the
dependent variable, EII. If the p-value is less than the chosen significance level (typically 0.05),
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the null hypothesis is rejected, indicating that the model provides a better fit than a model with no
predictors. In this analysis, the F-statistic is 20.262 with a p-value of 0.000, which is highly
significant—even at the more stringent 1% significance level. This result provides strong evidence
to reject the null hypothesis, confirming that the regression model, on the whole, is a statistically
significant predictor of total investments in energy infrastructure in Ghana.

Table 4: Analysis of Coefficients of Regression

Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
1 3231.559 1573.119 2.054 .067
(Constant)
PCI 2.672 1.001 592 2.669 .024
DSR 74.873 46.685 356 1.604 .140

a. Dependent Variable: EII

The model equation of the study is given as:

Ell=p + B PCIt + B2DSRIt + 0
Ell= 3231.559 + 2.672PCI + 74.873DSR

The results of the multiple regression analysis revealed that only one of the two independent
variables—per capita income—was a statistically significant predictor of total energy
infrastructure investment, with p < 0.05. The model yielded F (2, 10) = 20.262, p < 0.05, and an
R? of 0.802, indicating that approximately 80.2% of the variation in EII is explained by the
combined effect of PCI and DSR. However, DSR was not statistically significant, suggesting it
does not meaningfully predict investment in the energy sector within the context of this study. The
regression coefficient for PCI indicates that a unit increase in per capita income leads to a 2.672-
unit increase in energy infrastructure investment, a result that is statistically significant at the 1%
level. This finding implies that maintaining or increasing the current level of per capita income
will likely lead to further growth in energy infrastructure investment, while a decline may have the
opposite effect. These results lend empirical support to Hagan’s (2015) assertion that financial
capacity is a critical enabler of energy infrastructure investment in Ghana. They also align with
Stephie & Lagakos (2017) and Stéphane (2016), who emphasize the strong microeconomic and
macroeconomic linkages between energy investment and economic performance. Moreover, the
findings partially affirm Ergun & Rivas’s (2023) observation that the literature presents
contradictory views on the relationship between income and renewable energy use. However, this
study diverges from their finding of an inverse relationship between GDP per capita and the share
of renewables in energy consumption, suggesting instead that in Ghana’s case, income growth
supports broader infrastructure development, potentially including both renewable and non-
renewable energy investments.
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5. Conclusion

This study set out to examine the extent to which PCI influences EII in Ghana. The empirical
analysis revealed a positive correlation between all the variables considered. However, only per
capita income emerged as a statistically significant predictor of energy infrastructure investment,
whereas the domestic savings rate did not exhibit a significant independent effect. Consequently,
the study’s primary hypothesis—that per capita income significantly affects energy infrastructure
investment—was supported. Based on these findings, it is recommended that government policy
prioritize initiatives aimed at enhancing national per capita income. Given its demonstrated
positive impact on infrastructure investment, sustained growth in PCI could act as a catalyst for
attracting and expanding PPPs in Ghana’s energy sector. Although DSR was not a statistically
significant predictor in the regression model, the observed significant correlation between PCI and
DSR suggests that rising income levels may indirectly boost domestic investment capacity through
increased savings, which could ultimately support long-term infrastructure financing.

Importantly, the findings offer valuable insights for advancing progress toward Indicator 7.b.1 of
SDG 7, which targets increased investment in energy efficiency and infrastructure as a proportion
of GDP, alongside enhanced foreign direct investment for sustainable energy development. By
highlighting the role of PCI in stimulating energy infrastructure investment, this study enhances
understanding of how internal economic drivers can complement international development efforts
in transitioning toward sustainable energy systems. Moreover, the study provides critical evidence
to inform policymakers, development practitioners, and researchers about the economic levers that
can be employed to support energy sector development in Ghana and potentially in other
developing economies with similar characteristics. It contributes meaningfully to the existing body
of literature by empirically demonstrating the direct influence of per capita income on energy
infrastructure investment—an area previously underexplored in the Ghanaian context.
Nevertheless, the study is not without limitations. The reliability of the historical time-series data
used could not be independently verified, and all data were derived from a single national context,
potentially limiting the generalizability of the findings. However, given the structural similarities
among countries within the sub-Saharan African region, the insights derived may be cautiously
extended to inform broader regional energy investment strategies.



Energy Studies Review Vol 28 (1) 2026 Dorhetso 5783

References

Becker, J.-M., Ringle, C. M., Sarstedt, M., & Volckner, F. (2015). How collinearity affects mixture
regression results. Marketing Letters, 26(4), 643—659. https://doi.org/10.1007/s11002-015-9334-9

Brooks, C. (2008). Introductory Econometrics for Finance. 2nd ed. Cambridge: Cambridge
University Press.  https://doi.org/10.1017/CB0O9780511841644

Ergun, S. J., & Rivas, M. F. (2023). Does higher income lead to more renewable energy
consumption? Evidence from emerging Asian countries. Heliyon, 9, €13555.

Esen, O., & Bayrak, M. (2017). Does more energy consumption support economic growth in net
energy-importing countries? Journal of Economics, Finance and Administrative Science.

Economist Intelligence Unit (EIU). (2022). Energy outlook 2023: Surviving the energy crisis. The
Economist Intelligence Unit Limited. http://www.eiu.com/

Gujarati, D.N. & Porter, D.C. (2009) Basic Econometrics. 5th Edition, McGraw Hill Inc., New
York.

https://ucanapplym.s3.ap-south-

1.amazonaws.com/RGU/notifications/E_learning/Online study/Basic-Econometrics-5th-Ed-
Gujarati-and-P.pdf

Hagan, E. B. (2015). Renewable energy policy review: Identification of gaps and solutions in
Ghana.

International Energy Agency (IEA). (2022). World energy investment 2022.
https://www.iea.org/reports/world-energy-investment-2022

Khan, A., Chenggang, Y., Hussain, J., & Kui, Z. (2021). Impact of technological innovation,
financial development and foreign direct investment on renewable energy, non-renewable energy
and the environment in Belt & Road Initiative countries. Renewable Energy, 171, 479—-491.
https://doi.org/10.1016/j.renene.2021.02.075

Kemausuor, F., Obeng, G. Y., Brew-Hammond, A., & Duker, A. (2011). A review of trends,
policies and plans for increasing energy access in Ghana. Renewable and Sustainable Energy
Reviews, 15, 5143-5154.

Kukah, A. S., Anafo, A., Kukah, R. M. K., Blay, A. V. K., Sinsa, D. B., Asamoah, E., & Korda,
D. N. (2021). Exploring innovative energy infrastructure financing in Ghana: Benefits, challenges
and strategies. International Journal of  Energy Sector Management.
https://doi.org/10.1108/IJESM-12-2020-0010

Kumi, E. N. (2017). The electricity situation in Ghana: Challenges and opportunities. Center for
Global Development.


http://www.eiu.com/

Energy Studies Review Vol 28 (1) 2026 Dorhetso 5783

Liobikiené¢, G., Dagiliiité, R., & Juknys, R. (2021). The determinants of renewable energy usage
intentions using theory of planned behaviour approach. Renewable Energy.
https://doi.org/10.1016/j.renene.2021.01.152

McMichael, A. J. (2003). Global climate change and health: An old story writ large. In Climate
change and human health: Risks and responses (pp. 1-18). Geneva, Switzerland: World Health
Organization.

Ministry of Energy (MOE). (2021). Overview of the Ghana power sector — Renewable energy.
https://www.energymin.gov.gh/sectoroverview

MOE. (2023). Ministry of Energy — Ghana. https://www.energymin.gov.gh/
Mohamed, A. R., & Lee, K. T. (2006). Energy for sustainable development in Malaysia: Energy
policy and alternative energy. Energy Policy, 34(15), 2388-2397.

Moss, T., & Kincer, J. (2023). How does energy impact economic growth? An overview of the
evidence. Energy for Growth Hub.

Mukhtarov, S., Yiiksel, S., & Dinger, H. (2022). The impact of financial development on
renewable energy consumption: Evidence from Turkey. Renewable Energy, 187, 169-176.
https://doi.org/10.1016/j.renene.2022.01.061

Nicolini, M., & Tavoni, M. (2017). Are renewable energy subsidies effective? Evidence from
Europe. Renewable and Sustainable Energy Reviews, 74, 412-423.
https://doi.org/10.1016/j.rser.2016.12.032

Nyiwul, L. (2017). Economic performance, environmental concerns, and renewable energy
consumption: Drivers of renewable energy development in Sub-Saharan Africa. Clean
Technologies and Environmental Policy, 19, 437-450.
https://doi.org/10.1007/s10098-016-1229-5

Obayelu, A. E., Adeoti, J. O., Kemp, R., Ndichu, J., & Blohmke, J. (2016). Determinants of
changes in sale of renewable energy technologies (RETs) in Nigeria and Kenya. In Emerging
technologies and the development of agriculture: Proceedings of the 152nd EAAE Seminar.

Owusu-Manu, D., Kukah, A. S., Boateng, F., Asumadu, G., & Edwards, D. J. (2020). Exploring
strategies to reduce moral hazard and adverse selection of Ghanaian public—private partnership
(PPP) construction projects. Journal of Engineering, Design and Technology.
https://doi.org/10.1108/JEDT-05-2020-0195

Palm, J. (2018). Household installation of solar panels: Motives and barriers in a 10-year
perspective. Energy Policy, 113, 1-8. https://doi.org/10.1016/j.enpol.2017.10.047

Papiez, M., Smiech, S., & Frodyma, K. (2018). Determinants of renewable energy development
in the EU countries: A 20-year perspective. Renewable and Sustainable Energy Reviews, 91, 918—
934. https://doi.org/10.1016/j.rser.2018.04.075


https://doi.org/10.1016/j.renene.2021.01.152
https://www.energymin.gov.gh/sectoroverview
https://www.energymin.gov.gh/
https://doi.org/10.1016/j.renene.2022.01.061
https://doi.org/10.1016/j.enpol.2017.10.047

Energy Studies Review Vol 28 (1) 2026 Dorhetso 5783

Przychodzen, W., & Przychodzen, J. (2019). Determinants of renewable energy production in
transition economies: A panel data  approach. Energy, 189, 116583.
https://doi.org/10.1016/j.energy.2019.116583

Saadaoui, H., & Chtourou, N. (2022). Do institutional quality, financial development, and
economic growth improve renewable energy transition? Some evidence from Tunisia. Journal of
the Knowledge Economy. https://doi.org/10.1007/s13132-022-00999-8

Singh, R. L., & Singh, P. K. (2017). Global environmental problems. In Principles and
applications of environmental biotechnology for a sustainable future (pp. 13—41). Singapore:
Springer.

Stephie, F., & Lagakos, D. (2017). The role of energy capital in accounting for Africa’s recent
growth resurgence. International Growth Centre.

Stéphane, S. (2016). Infrastructure and growth in developing countries: Recent advances and
research challenges (World Bank Policy Research Working Paper No. 4460). World Bank.

Takase, M., Aboah, M., & Kipkoech, R. (2022). A review on renewable energy potentials and
energy usage statistics in Ghana. Fuel Communications, 11, 100065.

United Nations. (2018). The 2030 agenda and the Sustainable Development Goals: An opportunity
for Latin America and the Caribbean (LC/G.2681-P/Rev.3). Santiago, Chile: United Nations.


https://doi.org/10.1007/s13132-022-00999-8

