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ABSTRACT

Purpose: Increasing awareness of global warming
consequences, together with the call for all countries to
take responsibility for reducing their carbon footprint
by moving to cleaner energy use motivated this study to
examine the impact of financial sector development on
renewable energy for Kenya. The study aims to answer
the question, ‘Can financial sector development help
Kenya to increase renewable energy consumption?’ The
study used annual data from 1990 to 2020 to examine
the nature of the relationship between the two variables.
Methodology: The study employed autoregressive
distributed lag (ARDL) approach. Results: The study
found financial development to have a positive impact on
renewable energy consumption in the short and long run.
Conclusions: The results point to the significant role that
the financial sector plays in availing resources for cleaner
energy projects. Recommendations: Policymakers in
Kenya should harness the country’s financial sector
potential to meet the Sustainable Development Goals
aligned to cleaner energy consumption.

© 2024 ACE. All rights reserved

1. INTRODUCTION

The role of the financial sector in economic development has attracted the
attention of many researchers. The sector plays an important role in financial
intermediation from both bank-based and market-based financial development.
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It acts as an intermediator between surplus units - those who want to save and
deficit units - those who want to borrow (Mohr & Associates, 2015). From this
background, the more efficiently the financial system can avail funds to investors
and encourage savings, the higher the investment and hence economic growth
are. Thus, savings are an important ingredient to economic growth, although
external sources of funding like foreign direct investment are now used to
augment domestic savings. Concerns about global warming are also encapsulated
in the Sustainable Development Goals (SDGs). This has resulted in a wave of
businesses, governments, and households investing in renewable energy.

The relationship between financial development and energy consumption depends
on the proxy used to measure financial development and energy consumption
and the country studied. For example, findings from a study by Saygin &
Iskenderoglu (2022) confirm that in emerging countries stock market variables
and some of the banking variables have no influence on energy consumption
when total final renewable energy consumption is used. Only private credit
by deposit money banks to GDP (%) has a positive effect. On the other hand,
when renewable energy consumption in terajoule is used as a proxy for energy
consumption, only stock market capitalisation to GDP (%) leads to an increase
in energy consumption, the rest of the variables have no effect. A similar finding
is also confirmed in Chang (2015).

The Kenya Blueprint - Vision 2030 aims to transform the economy into a newly
industrialised middle-income country (Government of the Republic of Kenya,
2007). The vision is based on three pillars, namely, economic, social and political.
The economic pillar in Vision 2030 aims to facilitate economic development
targeting an average growth rate of 10%. (Government of the Republic of Kenya,
2007). The social pillar aims to build a cohesive and just society where social
equity is a priority as well as clean environment, and the political pillar aims
to build a political system anchored on a democratic system that protects the
rights and freedom of every individual. The economic pillar supports steady
economic growth that is commensurate with other support functions from the
economy. Rapid economic growth is also associated with high demand for
energy consumption. For Kenya, given the social pillar thrust, renewable energy
is preferable. The big question is how to achieve an increase in renewable energy
consumption among competing government obligations.

Several studies have been done exploring the impact of various macroeconomic
variables on economic growth, such as remittances, financial development, and
urbanisation. This is based on the developmental goals and visions that regard
economic growth as a springboard for other developmental goals, including the
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source of finance. In recent times, there has been a rising interest in the link
between finance and energy consumption. The main aim of this study, therefore,
is to relook at the impact of finance on renewable energy demand in Kenya. This
study is important in informing policy on the role the financial sector can play
in boosting not only energy consumption capacity, but also the quality of energy
used, as the country focuses on clean energy.

Studies that have focused on the impact of financial development on energy
consumption have found inconclusive results. However, the scale has been tilted
to a positive impact of finance on energy consumption (see: Prempeh, 2023;
Ibrahim, Bukonla & Jamiu, 2021; Chiu and Lee, 2020, Gaies et al., 2019; Chang,
2015; Islam et al., 2013). The inconclusive results in the extant literature make
the generalisation of the link between finance and energy demand across domains
inappropriate, especially now that loud calls are being made to reduce carbon
emissions and foster responsible development. This study will depart from other
studies by using the financial development index from the IMF to investigate the
nexus between finance and renewable energy consumption in Kenya. The use of
the financial index centres on the argument for the best financial development
measure between bank-based and financial-based measures. The financial
development index is a composite measure of bank-based financial indices
and market-based financial indices. This provides a comprehensive measure
of financial development that captures the two aspects. Further, the study uses
renewable energy consumption as a measure of energy consumption in Kenya.
It is hoped that the results will give an unbiased result on the nexus between
finance and renewable energy consumption. The ARDL approach has been used
in this study to analyse the impact of finance on renewable energy consumption
owing to the several advantages that it has over other estimation techniques.

Kenya was selected as a study country because it has made strides in financial
liberation and has also taken steps to expand renewable energy consumption. In
addition, given that the country is a signatory to the Sustainable Development
Goals (SDGs), where environmental sustainability is one of the key deliverables,
this study provides insight into the role the financial sector can play in the drive.

The rest of the paper is organised as follows: Section 2 discusses the literature
review, and Section 3 outlines estimation techniques. Section 4 dwells on data
analysis and discussion of results, while section 5 concludes the study.
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2. LITERATURE REVIEW

2.1 Financial development and energy consumption dynamics in Kenya
Financial development

The Kenyan financial system is fairly developed in comparison to other SSA
countries (UNESCO, 1997). Kenya has experienced growth in commercial and
non-commercial institutions and has witnessed an expansion in the services
offered.

Several factors in the 1980s and 1990s ushered in the urgent need for financial
reforms. Some of the factors that weakened the financial sector resulting in a less
important role in economic development were loss of control of the money supply
by the central bank, non-compliance by the financial institution to regulatory
requirements, lack of authority by the central bank to carry out monetary policy,
accommodation of the government that was experiencing chronic fiscal deficits
and lack of a level playing field in the financial sector. These were some of
the factors that lead to financial reforms and financial liberalisation (UNESCO,
1997). The reforms were important to strengthen the financial system, provide
a strong legal and regulatory framework, build capacity within the central bank
to implement monetary policy and carry out bank oversight (UNESCO, 1997).
It is against these structural and institutional deficiencies that financial sector
reforms were implemented in the mid-1980s. The reforms aimed to promote
an efficient, market-oriented financial system, improve financial intermediation,
avail suitable monetary policy instruments, relax control over interest rates, and
strengthen the framework for the supervision of financial institutions. There was
a revamp of the legal and regulatory framework to support the new reforms.
Reforms in the legal and regulatory framework included amendments to the
Capital Bank of Kenya Act, the Capital Market Authority Act, and the Banking
Act. The revised Banking Act of 1991 strengthened the ability of the central
bank to oversight on commercial banks and imposition of penalties in cases of
non-compliance. In the capital markets, the amendment of the Capital Markets
Authority Act saw the creation of a broad-based Board of Capital Markets, which
reflected the composition of the actors in the market (UNESCO, 1997). There
was also the removal of Capital Markets Committees’ role in regulating shares,
the removal of double taxation, and the abolition of stamp duties on retail share
transactions. Institutional reforms included the removal of fragmentation of
financial institutions by requesting non-bank institutions to move to commercial
bank space or merge with other commercial banks (UNESCO, 1997). The entry
into the financial sector was made strict and a higher minimum requirement to
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open a commercial bank. The trends in the financial sector captured by Financial
Institution Index, Financial Market Index, and Financial Development Index are
presented in Figure 1.
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Figure 1: Trends in financial development 1980 -2020
Source: IMF, 2023.

Figure 1 reports the trends in financial development in Kenya during the study
period (IMF, 2023). The Financial Development Index mimics the trends in the
Financial Institution Index (bank-based measure) and the Financial Market Index
(market-based measure) during the study period (IMF, 2023).

It is not surprising that the Financial Development Index mimics the movements
in the Financial Institution and Financial Market indices since it is made up of
a summation of the two indices. Although the three variables trended together,
the Financial Market Index remained low and never broke the 0.12 mark (IMF,
2023). This points to the smaller role that the market-based financial sector has
in financial development in Kenya. This is the opposite from the bank-based
measures, where the indices remain above the financial development index
(IMF, 2023).

Energy consumption developments

The National Energy Policy guides energy-related matters in Kenya, and this
is a successor policy from the energy sector concessional Paper No 4 of 2004
(Ministry of Energy, 2018). The National Energy Policy was a culmination of
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major changes in policy driven by the Vision 2030 blueprint. The discovery of
oil and coal also added to the benefits of a policy that ensures there is a legal,
institutional and regulatory framework (Ministry of Energy, 2018). The policy
makers in Kenya also recognise several challenges associated with availing
clean energy to Kenyans and meeting the targets set in Vision 2030 (Ministry
of Energy, 2018). The main objectives of the energy policy are to use energy to
accelerate economic development; promote energy efficiency and conservation;
promote capacity building in the sector through research, training and
development; promote diversification of energy supply sources to build capacity;
promote indigenous primary sources of energy; improve access to affordable,
competitive and reliable energy services (Ministry of Energy, 2018). Some of the
challenges highlighted include reliable quality supply, high capital outlay, high
cost of energy, and low levels of industrialisation and competitiveness, among
other challenges. The thrust of the policy rests on enhancing power generation
capacity and diversification of the energy mix (Ministry of Energy, 2018). The
National Energy Policy comprehensively covers all energy sources on how the
country can harness them with minimum negative effects on the environment
and at affordable prices, such that the poor categories of the population are able
to afford them. The responsibility for protecting the environment and developing
a sustainable system through the safety of dams, hydraulic engineering, public
investment, and energy policy. The country’s government is responsible for
country planning and the development of gas and electricity infrastructure,
and aligning the energy sector regulatory, policy and legal framework with
the constitution. Apart from the National Energy Policy, the energy sector is
governed by the Energy Act No 12 of 2006, the Geothermal Resources Act No
12 of 1982 and the Feed in Tariff Policy of 2008 (Ministry of Energy, 2018).
There are several stakeholder institutions responsible for energy, for example,
the Ministry of Energy and Petroleum, Energy Tribunal, Kenya Power and
Lighting Company Limited, Rural Electrification Authority, Kenya Electricity
Transmission Company Limited, and Independent Power Producers, among
other supporting instruments (Ministry of Energy, 2018).

Kenya has made progress in the electrification of both rural and urban areas,
with 71.44% of the population having access to electricity in 2020 (Our World in
Data (2023). This contrasts with 10.9% in 1990, according to Our World in Data
(2023). The same development was reported on the proportion of the population
with access to clean fuel for cooking. Steady growth was experienced from 1990
to 2020, recording an average of 31.59% (Our World in Data, 2023). Kenya
consumes 7.86 billion kWh of electricity per year, which gives a per capita of
148kWh in 2020 (Our World in Data, 2023). Renewable energy consumption
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grew steadily from 1990 to 2009 when consumption took a downward turn until
2020 (World Bank, 2023). The decline in renewable energy consumption over the
years is concerning, given the drive to clean energy sources. Thus, making this
study is pertinent to establish the role the financial sector can play in increasing
renewable energy consumption.

2.2 Empirical Literature Review

A few studies have been conducted on the impact of financial development
on energy consumption with conflicting results. This includes studies such as
Sadorsky (2010), who studied the impact of financial development on energy
consumption in 22 emerging economies. This was tested by applying the
generalised method of estimates on panel data covering the period from 1990
to 2006. The findings showed that when stock market variables are used as a
proxy, financial development has a positive impact on energy consumption.
Using the Generalised methods of moments (GMM) model and banking sector
development as a proxy for financial development, Brunnschweiler (2010)
confirmed similar results for non-OECD developing and transition economies
for the period from 1980 to 2006. Coban and Topcu (2013) conducted a similar
study for the European Union (EU) member countries over the period from
1990 to 2011. The study used banking sector development and stock market
development as proxies for financial development. Using the system-GMM
model, the findings confirmed that financial development has no significant
effect on energy consumption in the EU. However, when the members of the EU
are categorised into old and new members the findings suggest strong evidence
of the positive effect of financial development on energy consumption for new
members, while the effect of financial development on energy consumption in
old members depends on the measure of financial development used. When
banking variables are used, financial development is found to have an impact
that displays an inverted U-shaped pattern.

For Malaysia, Islam et al. (2013) employed the autoregressive distributed lag
(ARDL) approach to cointegration on time series data covering the period
from 1971 to 2009. The findings confirmed that financial development has a
positive impact on energy consumption. Corresponding results were confirmed
by Komal and Abbas (2015) in the case of Pakistan. Al-mulali and Lee (2013)
investigated the impact of financial development on energy consumption for the
Gulf Cooperation Council using data from 1980 to 2009. The study used ordinary
least squares, and a long-run positive impact was confirmed. Using the panel
cointegration test, Furuoka (2015) examined the impact of financial development
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and energy consumption in a panel of Asian countries. The findings confirmed
that financial development has a positive impact on energy consumption. It was
also found that energy consumption is a driving factor for financial development
in Asia.

Using the fixed-effects linear regression model, Chang (2015) examined the
impact of financial development on energy consumption in 53 countries. The
study used panel data covering the period from 1999 to 2008. It was found
that in the case of non-high-income countries, financial development leads to
an increase in energy consumption when private and domestic credit is used as
financial development indicators, while it leads to a decline when the value of
traded stocks and stock market turnover is used in advanced economies. The
findings also confirmed a positive effect of the value of traded stocks and stock
market turnover in high-income countries of emerging markets and developing
economies. A similar finding was confirmed by Ibrahim, Bukonla & Jamiu
(2021) for Nigeria, using the ARDL Bounds cointegration approach on time
series data covering the period from 1971 to 2014.

Kakar (2016) conducted a similar study in Pakistan and Malaysia over the
period from 1980 to 2010. Using the Johansen cointegration test and vector
error correction model, the study found that financial deepening improves
energy use in both countries in the long run. No significant relationship was
found in the short run. Anton and Nucu (2020) reported similar results for 28
European Union member countries over the period from 1990 to 2015. Eren,
Taspinar and Gokmenoglu (2019) studied the impact of financial development
and economic growth on renewable energy consumption in the case of India. The
study employed annual time series data from 1971 to 2015. Employing dynamic
ordinary least squares (DOLs) estimation, the study found financial development
and economic growth to have a positive impact on energy consumption. For
MENA countries, Gaies et al. (2019) also studied the impact of financial
development on energy consumption using the dynamic panel GMM model on
panel data covering the period from 1996 to 2014. The results confirmed that
financial development has a positive impact on energy consumption. It was also
confirmed that a non-linear and inverted U-shaped relationship exists between
financial development and energy demand for the MENA region.

Razmi et al. (2020) examined the impact of stock market value on renewable
energy consumption using ARDL in a time series covering the period from
1990 to 2014 for Iran. The study employed two measures for renewable energy
consumption, that is, the consumption of hydro, solar, wind, and nuclear energies
as well as that of combustible renewables and waste energies. The findings
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confirmed a positive significant relationship between stock markets and energy
consumption in the long run, while there is no significant relationship in the short
run. Mukhtarov et al. (2020) used the VECM techniques on a time series of data
covering the period from 1993 to 2014 for Kazakhstan. The findings confirmed
a positive impact of financial development on energy consumption. Using the
Panel smooth transition regression model, Chiu and Lee (2020) reported similar
findings for 79 OECD and non-OECD countries. The findings confirmed that the
banking sector development has a larger impact on energy consumption. Ciftci et
al. (2020) found similar results for emerging markets using the Toda-Yamamoto
method on time series data covering the period from 1971 to 2014. Ma and Fu
(2020) carried out a similar study for 120 selected developing and developed
countries. The study employed a generalised method of moments on panel data,
covering the period from 1991 to 2014. The findings confirmed that financial
development leads to an increase in energy consumption.

Prempeh (2023) examined the impact of financial development on renewable
energy consumption in Ghana. The study applied the ARDL bounds testing
approach, Gregory, Bayer-Hank, FMOLS, CCR, DOLS and VECM on time
series data covering the period from 1990 to 2019. The findings confirmed a
positive impact of financial development on energy consumption. Habiba and
Xinbang (2023) investigated the impact of financial development on renewable
energy using data from seven emerging (E7) countries. Employing the Method
of Moments Quantile Regression (MMQR) the study found overall financial
development, financial market-related development and financial institution-
related development to have a positive impact on renewable energy. However,
the effect was found to be greater with financial market-related development.
In the same spirit, Sun, Zhang and Gao (2023) analysed the impact of financial
development on renewable energy for 103 economies using data from the
period 1991-2014. Using the dynamic panel model, the study found financial
development to have a positive impact on renewable energy consumption.
Financial development was found to promote renewable energy consumption
more in developed economies. A summary of the empirical studies is given in
Table 1.
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3. MATERIAL AND METHODS

This study used the ARDL approach to estimate the link between finance and
renewable energy consumption. The technique was used owing to the numerous
advantages that it has over other modern time-series techniques.

Variables

The key variables used in this study include financial development measured
by an index from the IMF financial database and renewable energy (REW)
measured as a percentage of final energy consumption. Other variables included
in our model as control variables include economic growth, urbanisation and
trade. The definitions of these variables and our data sources are presented in
Table 2.

Table 2. Variable description and source

Variable Definitions of variable (Measurement) Source

Renewable energy consumption REW Renewable energy consumption as a WDI
share of total final energy consumption

Financial development FDI Financial development Index IMF

Economic growth ECOG Rate of change of GDP WDI

Urbanisation URB Population living in urban areas as a WDI
proportion of the population

Trade TOP Exports +Exports/GDP WDI

WDI = World Bank Development Indicators of the World Bank.
IMF = International Monetary Fund Database
Source: Authors’ compilation

Model Specification

The general model used in this study can be presented as follows:
REW=n +n FDIX+1, ECOG+7 URB+7,TOP+E, .......covvevevvcirciinnnn. (1)

Where:

REW = Energy consumption measured by renewable energy
FD = Financial sector development

ECOG - Economic growth

URB = Urbanisation
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TOP - Trade openness
The ARDL-bounds model specification is given in Equation 2.
AREW,=nm, +z7r1iAREWH +zﬂ2iAFDH' +zﬂ-3iAURBt—i+zﬂ4iATOPt—i
=1 =0 =0 i=0

+&,REW,_ +9,FDIX, +0URB,_+9V,TOP_+n, . 2)
Where:
T, = Constant
T T, = Short-run coefficients
§,-8,= Long-run coefficients

n,, = Error term.

Error Correction Model Specification

In the ARDL approach, cointegration is tested on the variables in Equation 1 in
order to establish whether a cointegration relationship exists between REW and
its regressors. By using this approach, estimation involves a test of cointegration.
Upon confirmation of cointegration, the ECM model can be specified as follows:

AREC =z +Y .1 AREW, +Y 1, AFDIX,_+Y ., AECOG
i=1 =0

=0

+3 7, AURB,_+3 w ATOP_+p ECM,_+u, ... 3)

i=0 i=0

Where ECM is the error correction term; p, is the coefficient of the ECM. The
coefficient of the error correction term is expected to be negative and less than
one (1).

4. RESULTS AND DISCUSSIONS
Unit Root Test

The results of the unit root test based on the Dickey-Fuller Generalised Least
Squares (DF-GLS) test and the Phillips-Perron (PP) test are reported in Table 3.
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Table 3. Unit Root Test Results

Panel 1: Dickey-Fuller Generalised Least Squares (DF-GLS)

Stationarity of all Variables in

Stationarity of all Variables in First

Variable Levels Difference
Without Trend With Trend Without Trend With Trend

REW 0.1481 -1.3157 -4.3998"" -5.1551™

FD -1.2448 -1.1169 -5.3159™ -5.4109™

ECOG -3.6226™" -3.9050™" - -

URB -2.0316™ -3.6358"™ - -

TOP -0.9146 -2.5032 -5.6435™" -5.8772"

Panel 2: Phillips-Perron (PP)

Stationarity of all Variables in Stationarity of all Variables in First

Variable Levels Difference
Without Trend With Trend Without Trend With Trend

REW 0.4394 -0.5870 -4.8712" -8.2515™

FD -1.2602 0.7441 -5.2236™" -5.2170™

ECOG -3.5423" -3.9047" - -

URB -1.7948 -2.0209 -5.7055™" -6,7541™"

TOP -0.8289 -2.4979 -5.6626™" -6.1858"™"

Note: *, ** and *** denote stationarity at 10%, 5% and 1% significance levels respectively.

Source: Authors’ compilation

All the variables included in the model are either 1(0) or I(1), according to the
results reported in Table 4. This implies that we can now proceed to use the
ARDL to examine the cointegration relationship between renewable energy and
its regressor. The results of cointegration are reported in Table 4.

Table 4. Cointegration Results

Dependent variable Function F-statistic Cointegration Status
F(REW|FD, ECOG, .

REW URB, TOP) 4.720 Cointegrated

Pesaran et al. (2001), 1% 5% 10%

Table CI(iii), Case 1(0) I(1) 1(0) I(1) 1(0) I(1)

111, p.300. 3.74 5.06 2.86 4.01 2.45 3.52

Note: *** denotes statistical significance at the 1% level.

Source: Authors’ compilation

The results reported in Table 4 confirmed the presence of cointegration in the
model. This implies that our model should be estimated in short- and long-run
timeframes.
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The optimal lag length used in this study was selected based on the Akaike
Information Criteria (AIC), which gave the most parsimonious model. The
model lag selection was (1, 1, 2, 0, 1,) for renewable energy (REW), financial
development (FD), economic growth (ECOG), urbanisation (URB) and trade
openness (TOP), respectively. Results from the estimation are presented in Table
5.

Table S. Short run and Long run results

Regressors Coefficient T-ratio

Panel A — Long run Results

C 23.528™ 4.680

FD 0.7100" 1.8640
ECOG 0.2979" 2.0973
URB -0.8233 -1.1274
TOP 0.0604 0.3619
Panel B — Short-Run Coefficients

DFD 0.1378" 2.3607
DECOG -0.1014 -0.6079
DECOG1 0.5385™ 3.1443
DURB -0.2638™ -1.9841
DTOP 0.1060™ 2.2245
ECM (-1) -0.3204™ -3.2984

R-squared — 0.7021

S.E of Regression — 1.2320

Akaike Info Criterion —-51.0674
R-Bar Squared — 0.6252

F-Stat (10, 28) — 4.7488[0.001]
Schwarz Bayesian Criterion — -57.9039
DW-statistic — 1.9726

Note: *** ** and * denote stationarity at 1%, 5% and 10% levels of significance, respectively.

Source: Authors’ compilation

The results presented in Table 5 confirmed that finance has a positive effect
on renewable energy consumption in Kenya in the short and long run. This is
confirmed by a significant coefficient for financial development at 10% in the
long run and 5% in the short run. These results suggest the reliance of Kenyans on
renewable energy financing from the financial sector. This finding is consistent
with previous studies, such as Prempeh, 2023; Gaies et al., 2019; Chang, 2015;
Islam et al., 2013, among others.

Other results show that economic growth has a positive impact on renewable
energy in the long run only. This confirms the importance of growth as a source
of income to households and firms, thereby creating the financial ability to
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consume cleaner energy. The impact of urbanisation on renewable energy was,
however, found to have a negative impact, but in the short run only. The study
found trade openness to have no significant impact on renewable energy demand,
irrespective of the time considered. The model is a good fit with an explanatory
power of 70%. The error correction (ECM) rate of adjustment whenever there is
a disequilibrium in the economy was found to be -0.320 with a negative sign as
expected and significant at 1%. It takes slightly over three years for the economy
to get back to equilibrium after a disequilibrium in the economy, according to
the findings of this study. Diagnostic results are reported in Table 6 and Figure 2.

Table 6. Diagnostic Results

LM Test Statistic Results

Serial Correlation 0.021 [0.883]
Normality 0.481 [0.786]
Functional Form 1.114[0.291]
Heteroscedasticity 1.224[0.269]

Source: Authors’ compilation

The results reported in Table 6 confirm that the model is free from serial
correlation. It also shows that the model has passed other diagnostic tests, such
as functional form, normality test and heteroscedasticity. Figure 2 also confirms
that the model is stable at 5% level of significance.

CUSUM CUSUM of Squares
Plot of Cumulative Sum of Recursive Residuals Plot of Cumulative Sum of Squares of Recursive Residuals
20| 1.4
1.2
1.0
\ 10 08
0.6
\/\.’-/\/- 0.2
-10] 0.0
-0.2
20|04
2020 2015 2008 2001 1994 1994 2001 2008 2015 2020
The straight lines represent critical bounds The straight lines represent critical bounds
at 5% significance level at 5% significance level

Note: 5% level of significance

Figure 2. Stability Tests
Source: Authors’ compilation
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5. CONCLUSIONS

This study examined the impact of financial sector development on renewable
energy consumption for Kenya during the period between 1990 and 2020. The
motivation behind this study was to find out whether financial development
has played any significant role in Kenya’s journey to successful cleaner energy
use. Financial development was measured by the financial index computed by
the IMF, which incorporates both bank-based and market-based indices. To
fully specify the model, growth, trade openness and urbanisation were added
to the model as control variables. Employing the ARDL approach, the study
found financial development to spur renewable energy consumption in Kenya,
irrespective of the time considered. The findings of this study confirm the
important role that financial development can play in fast-tracking the country’s
journey to clean energy use and in the reduction of its carbon footprint. It is
recommended that Kenya should continue to educate its population on clean
energy sources and to buttress green financial development. Furthermore, it is
important for the government to increase financial inclusion to broaden financial
access for projects aligned with renewable energy.

Conflict of Interests

The authors declare there is no conflict of interest.

REFERENCES

Al-mulali, U., & Lee, J.Y.M. (2013). Estimating the impact of the financial development
on energy consumption: evidence from the GCC (Gulf Cooperation Council)
countries. Energy, 60(1), 215-221. https://doi.org/10.1016/j.energy.2013.07.067

Anton, S.G., & Afloarei Nucu, A. E. (2020). The effect of financial development on
renewable energy consumption. A panel data approach. Renewable Energy,
147(P1), 330-338. https://doi.org/10.1016/j.renene.2019.09.005

Brunnschweiler, C, N. (2010). Finance for renewable energy: Empirical analysis of
developing and transition economies. Environment and Development Economics,
15(3). 241-274.

Chang, S.C. (2015). Effects of financial developments and income on energy
consumption. International Review of Economics & Finance, 35(2015), 28-44.
https://doi.org/10.1016/j.iref.2014.08.011

Chiu, Y.B., & Lee, C.-C. (2020). Effects of financial development on energy consumption:
The role of country risks. Energy Economics, 90(2020), 104833. https://doi.
org/10.1016/j.eneco.2020.104833.

https://ae.ef.unibl.org 55


http://www.ae.ef.unibl.org/
https://doi.org/10.1016/j.energy.2013.07.067
https://doi.org/10.1016/j.renene.2019.09.005
https://doi.org/10.1016/j.iref.2014.08.011
https://doi.org/10.1016/j.eneco.2020.104833
https://doi.org/10.1016/j.eneco.2020.104833

Mercy. T. Musakwa et al. The Impact of Financial Development on Renewable Energy...
). p p 8.

Coban.S., & Topcu, M. (2013). The nexus between financial development and energy
consumption in the EU: A dynamic panel data analysis. Energy Economics,
39(2013), 81-88. https://doi.org/10.1016/j.eneco.2013.04.001

Durusu-Ciftci, D., Soytas, U., & Nazlioglu., S. (2020). Financial development and energy
consumption in emerging markets: Smooth structural shifts and causal linkages.
Energy Economics, 87(C). https://doi.org/10.1016/j.enec0.2020.104729.

Eren, B. M., Taspinar, N., & Gokmenoglu, K. K. (2019). The impact of financial
development and economic growth on renewable energy consumption: Empirical
analysis of India. Science of the Total Environment 2019(663), 189-197. https://
doi.org/10.1016/j.scitotenv.2019.01.323.

Furuoka F. (2015). Financial development and energy consumption: Evidence from a
heterogeneous panel of Asian countries. Renewable & sustainable energy reviews,
52(C), 430-444. https://doi.org/10.1016/j.rser.2015.07.120

Gaies, B., Kaabia, O., Ayadi, R., Guesmid, K., & Abid, I. (2019). Financial development
and energy consumption: Is the MENA region different? Energy Policy, Elsevier,
135(C). https://doi.org/10.1016/j.enpol.2019.111000

Government of the Republic of Kenya. (2007). Vision 2030. https://vision2030.go.ke/
wp-content/uploads/2018/05/Vision-2030-Popular-Version.pdf.

Habiba, U., & Xinbang, C. (2023). The contribution of different aspects of financial
development to renewable energy consumption in E7 countries: The transition to a
sustainable future. Renewable Energy 203(C), 703-714. https://doi.org/10.1016/j.
renene.2022.12.088

Ibrahim, O, A., Bukonla.O. G., & Jamiu, O. (2016). Financial Development and Energy
Consumption Nexus in Nigeria. Acta Universitatis Danubius, OEconomica,
12(5), 155-165.

IMF. (2023). Financial Development Index Database. https://data.imf.org/?sk=F8032E8&0-
B36C-43B1-AC26-493C5B1CD33B.

Islam, F., Shahbaz, M., Ashraf U. Ahmed., A.U., Alam., M.D. (2013). Financial
development and energy consumption nexus in Malaysia: A multivariate time
series analysis. Economic Modelling, Elsevier, 30(C), 435-441.

Komal, R., & Abbas, F. (2015). Linking financial development, economic growth and
energy consumption in Pakistan. Renewable and sustainable energy, 44(2015),
2011-2020. https://doi.org/10.1016/j.rser.2014.12.015

Kakar, Z.K. (2016). Financial development and energy consumption: Evidence from
Pakistan and Malaysia. Energy Sources, Part B: Economics, Planning, and
Policy, 11(9), 868-873, https://doi.org/10.1080/15567249.2011.603020.

Komal, R., & Abbas, F. (2015). Linking financial development, economic growth and
energy consumption in Pakistan. Renewable and Sustainable Energy Reviews,
Elsevier, vol. 44(C), 211-220. https://doi.org/10.1016/j.rser.2014.12.015

Ma, X.. & Fu, Q. 2020. The Influence of Financial Development on Energy Consumption:
Worldwide Evidence. International Journal of Environmental Research and
Public Health 2020, 17(4). https://doi.org/10.3390/ijerph17041428.

McKinnon, R. (1973). Money and Capital in Economic Development. Brookings
Institution. Washington, DC, USA.

56 https://ae.efunibl.org


http://www.ae.ef.unibl.org/
https://doi.org/10.1016/j.eneco.2013.04.001
https://doi.org/10.1016/j.eneco.2020.104729
https://doi.org/10.1016/j.scitotenv.2019.01.323
https://doi.org/10.1016/j.scitotenv.2019.01.323
https://doi.org/10.1016/j.rser.2015.07.120
https://doi.org/10.1016/j.enpol.2019.111000
https://vision2030.go.ke/wp-content/uploads/2018/05/Vision-2030-Popular-Version.pdf
https://vision2030.go.ke/wp-content/uploads/2018/05/Vision-2030-Popular-Version.pdf
https://doi.org/10.1016/j.renene.2022.12.088
https://doi.org/10.1016/j.renene.2022.12.088
https://ideas.repec.org/s/dug/actaec.html
https://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B
https://data.imf.org/?sk=F8032E80-B36C-43B1-AC26-493C5B1CD33B
https://doi.org/10.1016/j.rser.2014.12.015
https://doi.org/10.1080/15567249.2011.603020
https://doi.org/10.1016/j.rser.2014.12.015
https://doi.org/10.3390/ijerph17041428

(ACE) Acta Economica, Vol. XXII, No. 41, 2024 39-58

Ministry of Energy. (2018). National Energy Policy. https://kplc.co.ke/img/full/
BL4PdOgKtxFT National%20Energy%20Policy%200ctober%20%202018.pdf.

Mohr, P and Associates. (2015). Economics for South African Students. 5th ed. South
Africa Van Schaik Publishers.

Mukhtarov .S., Humbatovaa, S., Seyfullayevc. I, &Kalbiyevc, Y. (2020). The effect of
financial development on energy consumption in the case of Kazakhstan. Journal
of Applied 23(1), 75-88. https://doi.org/10.1080/15140326.2019.1709690.

Ndung’u, N.S. (1996). Inflation in Kenya: An Empirical Analysis. Institute of Development
Studies. Working paper No. 514, University of Nairobi, October 1996.

Ndung’u, N.S., & R.W. Ngugi. (1997). Impact of liberalisation on key markets: The
Kenyan case. Paper presented at a WIDER meeting in Kampala, Uganda, June.

Our World in Data. (2023). Kenya: Energy Country Profile. https://ourworldindata.org/
energy/country/kenya.

Prempeh, K. B. (2023). The impact of financial development on renewable energy
consumption: new insight from Ghana. Prempeh Future Business Journal 9(6),
3-13.

Razmi, S.F., Bajgiran., B.R., Behname, M.B., Ebrahimi, S.B.T., & Razmi, S.M.J.
(2020).The Relationship of Renewable Energy Consumption to Stock Market
Development and Economic Growth in Iran. Renewable Energy, Elsevier, 145(C),
2019-2024. https://doi.org/10.1016/j.renene.2019.06.166

Sadorsky, P. (2010). The impact of financial development on energy consumption in
emerging economies. Energy Policy, 38(5), 2528-2535. https://doi.org/10.1016/j.
enpol.2009.12.048

Saygin, O., & Iskenderoglu, O. (2022). The nexus between financial development and
renewable energy consumption: a review for emerging countries. Environmental
Science and Pollution Research 29(2), 1-12. https://doi.org/10.1007/s11356-021-
16690-5

Schumpeter J.A. (1911). The theory of Economic Development. Oxford University Press,
Oxford (Reprinted 1969) Shaw, E. S. (1973). Financial Deepening in Economic
Development. Oxford University Press, New York.

Sun, Z., Zhang, X., & Gao, Y. (2023). The impact of financial development on renewable
energy consumption: A multidimensional analysis based on global panel data. Int. J
Environ. Res. Public Health 20(4), 3124. https://doi.org/10.3390/ijerph20043124.

UNESCO. (1997). Kenya's financial Sector Institutional Structure, Evolution and
Resource Mobilisation for Development. https://repository.uneca.org/bitstream/
handle/10855/4926/Bib-32317.pdf?sequence=1&isAllowed=y.

World Bank. (2023). World Bank Development indicators. https://databank.worldbank.
org.

https://ae.ef.unibl.org 57


http://www.ae.ef.unibl.org/
https://kplc.co.ke/img/full/BL4PdOqKtxFT_National%20Energy%20Policy%20October%20%202018.pdf
https://kplc.co.ke/img/full/BL4PdOqKtxFT_National%20Energy%20Policy%20October%20%202018.pdf
https://doi.org/10.1080/15140326.2019.1709690
https://ourworldindata.org/energy/country/kenya
https://ourworldindata.org/energy/country/kenya
https://doi.org/10.1016/j.renene.2019.06.166
https://doi.org/10.1016/j.enpol.2009.12.048
https://doi.org/10.1016/j.enpol.2009.12.048
https://www.researchgate.net/profile/Oemer-Iskenderoglu?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://link.springer.com/article/10.1007%2Fs11356-021-16690-5
https://link.springer.com/article/10.1007%2Fs11356-021-16690-5
https://protect.checkpoint.com/v2/___https://doi.org/10.3390/ijerph20043124___.YzJlOnVuaXNhbW9iaWxlOmM6bzpmMDFlY2Y5MGM1NGJkODg2YWU4N2Y4OGVkNzcxYTkyZjo2OmU4OGI6OTYwZjJhNTI1ZjE4Mzk0MTllOTBhZGRiNjhkYTdiZmMxZDBhODNmNWNhMjBhMGQ0NDAyMWFhN2I3MzM3MTZmZjpwOlQ
https://repository.uneca.org/bitstream/handle/10855/4926/Bib-32317.pdf?sequence=1&isAllowed=y
https://repository.uneca.org/bitstream/handle/10855/4926/Bib-32317.pdf?sequence=1&isAllowed=y
https://protect.checkpoint.com/v2/___https://databank.worldbank.org___.YzJlOnVuaXNhbW9iaWxlOmM6bzpmMDFlY2Y5MGM1NGJkODg2YWU4N2Y4OGVkNzcxYTkyZjo2OjQ5ZjA6MWE4YzY3NzU4NGJhNTZlNzE3NjZiOGRjOWMzMjcxNDBmMzVjNWI4ZjQ1YzgxNjQwNDM0NGM2ZjY3MGMyOWVjZDpwOlQ
https://protect.checkpoint.com/v2/___https://databank.worldbank.org___.YzJlOnVuaXNhbW9iaWxlOmM6bzpmMDFlY2Y5MGM1NGJkODg2YWU4N2Y4OGVkNzcxYTkyZjo2OjQ5ZjA6MWE4YzY3NzU4NGJhNTZlNzE3NjZiOGRjOWMzMjcxNDBmMzVjNWI4ZjQ1YzgxNjQwNDM0NGM2ZjY3MGMyOWVjZDpwOlQ

Mercy. T. Musakwa et al. ~ The Impact of Financial Development on Renewable Energy...

YTULAJ DPUHAHCHUJCKOI PA3BOJA HA ITIOTPOLIBY
OBHOBJ/BUBE EHEPIT'MJE Y KEHUJHN

1 Mepcu, T. Mycaksa, Exonomcku ¢axynret, Yausepsutet y Jyxuoj Adppunu, YHUCA,
Iperopuja, Jyxuoadpuuka Pemyommka
2 Hom¢ynno Bakjy, EkoHomcku axynrer, Yausep3uret y Jyxxuoj Adpumm, YHUCA,
Iperopuja, Jyxuoadpuuka Pemyommka
3 Hukomac. M. Oqujam6o, Exonomckn dakyntet, Yauep3uret y JyxHoj Appur, YHUCA,
Iperopuja, Jyxnoadpuuka Pemyomika

CAKETAK

Cepxa: [loBehame cBHjecTH 0O MOcJbeaUIIaAMA TTI00ATHOT 3arpeBama, 3ajeIHO ca
MO3MBOM CBUM 3eMJbaMa Jia IPEy3My OJITOBOPHOCT 32 CMAhCHE CBOT YTIbHYHOT
3araljema TperrackoM Ha YHCTH]y YIOTpeOy €HeprHje, MOTHUBHUCAIU Cy OBY
CTYIH]y Jla UCITUTA YTHUIIA] pa3Boja (PMHAHCH]CKOT CEKTOpa Ha 0OHOBJHHBE U3BOPE
enepruje 3a Kennjy. Ctyauja uMa 3a IIuJb 1a OATOBOPHU Ha MHUTAKkE: ,,MOoXKe 1
pa3Boj huHaHCH]CKOT cekTopa momohu Kennju qa moeha motpouisy 00HOB/EUBE
enepruje? Crynuja je KOopucTwiIa roguiime nomarke of 1990. mo 2020. ma
O0u mcnmTaNa MpUPOAy ogHOca m3Mely oBe nBHje BapHjabiie. Metomonoruja:
Crynyuja je KOpHCTHIA MPUCTYIT ayTOPETPECUBHOT TUCTPUOYHUPAHOT Kalllihemha
(APIJI). Pesynratu: Crymmja je mokazana na (MHAHCHJCKH pPa3BOj HMa
MMO3UTHBAH YTHUIIA] HA IOTPOIIGY OOHOBJHMBE CHEPIH]jE Y KPATKOM U TyTOM POKY.
3akspyunu: Pesynrarty ykasyjy Ha 3HadajHy YIOTY KOjy (DMHAHCHJCKH CEKTOpP
MMa y WCKOPHINTaBalkY pecypca 3a MpojekTe uncthje eHepruje. [Ipemopyke:
IIpema Tome, kpeatopu monuTuke y Kenmju Tpeba ma MCKOPUCTE MOTCHIIH]ja
(hMHAHCHJCKOT CEKTOpa 3eMJbe KaKO OW HCITYHWIH ITUJREBE OAPKUBOT pa3Boja
KOjH Cy yCcKiIal)eHU ca YMCTHjOM IOTPOITHOM CHEPTH]E.

Kibyune pujeun: Kenuja, c¢punancujcku paszeoj, o00Ho6mUBA  eHepeuja,
HOMPOWIbA eHepauje, aymopecpecusHo OUCMpUOYUpaHo Kautberbe
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