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Abstract. Accounting and finance are intricately intertwined with the global quest for environmental sustainability
by applying accounting and finance tools for carbon reduction initiatives. Clean energy financial investment is one of
the many alternative tools through which accounting contributes to carbon reduction. Accordingly, this paper analysed
the impact of separate and integrated clean energy investment alternatives on carbon reduction. Data on clean energy
financial investment and carbon emission per capita were collected from the International Energy Agency (IEA) and
Our World in Data archives, respectively. Data was analysed by using multiple pooled OLS to evaluate the impact of
individual clean energy financial investments on carbon reduction and the impact of integrating the various clean
energy financial investment alternatives on carbon reduction separately. Findings show that individual clean energy
financial investments may not separately offer desired carbon reduction, hence, albeit some negative coefficients,
individual clean investments showed no significant impact on carbon reduction. However, furthering the test by pooling
all the clean energy financial investment alternatives shows a significant negative effect of clean energy financial
investment on carbon reduction at a P-value of 0.05. This shows that an integration of different alternatives of clean
energy financial investment may offer an enhanced reduction of carbon emission, which outweighs the effect of relying
on a single clean energy investment alternative. The findings offer significant insight for policy makers future
strategies towards a combination of multiple clean energy financial investments. Furthermore, the findings from this
paper are a further testament that accounting and finance are connected with the global quest for environmental
sustainability through the application of accounting and financial investment tools in conducting clean energy financial
investment.
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Kouanin3 HrBakse
Yuisepcumem Jlimnono, m. Ilimepcoype, Iliedenno-Agpurancoxka Pecnyonixa

BruiuB ¢giHaHCOBUX IHBECTHIII B YHCTY €HEPreTUKY HA CKOPOYE€HHSI BUKHU/IIB
BYIJIEII0

Anomayin. Byxearmepcokuii o6nix i inancu micHo nepeniimaiomscsa 3 2100ANbHUM NPASHEHHAM 00 eKOA02iYHO
CMIUKOCMI WIAXOM 3ACMOCY8AHHA OYXeaimepCcoKux i (DIHAHCOBUX [HCMpYMeHmi6 04 IHiyiamue 3i CKOpPO4eHHs
syeneyto. Dinancosi ingecmuyii 6 YuUCMy eHepeemuxy € OOHUM i3 6azamvoX aibMepHAMUBHUX [HCMPYMeHmis, 3a
00NOMO2010 AKUX OYXeanmepCcoKull 00K CNPUSAE 3MEHUEHHI0 8UKUOI8 gyeneyio. Y yitl cmammi npoananizoeano niue
OKpeMUxX ma iHme2poeaHux iHeeCMuyiltl y 4ucmy eHepeemuxy Ha CKOpoueHHs euxkuodig gyeneyto. awi npo ¢hinancosi
iHeecmuyii 6 uucmy emepeemuxy ma GUKUOU 8yeneylo Ha Oyuly HaceleHHs Oyau 3ibpami 3 apxisie MixcHapoonozo
enepeemuunozo azenmcemea (MEA) ma mnayxosoco ownnain-eudannss Our World in Data eionosiono. Hani Oyau
NPOAHANi308aHi 3a OONOMO20I0 KiIbKOX 00’ €OHAHUX 36UHAUIHUX HAUMEHWUX K8aopamis, wob oyiHumu 6niue OKpemux
Qinancosux iHeecmuyill y 4ucmy eHepeemuKy Ha 3MEHUIeHHs 6UKUOI6 gyelleyto ma OKpeMull 6naue inmezpayii pisHux
anbMePHAmMuE PIHAHCOBUX THEECMUYIN Y YUCMY eHepeil0 HA CKOPOYeHHs 6UKuoie gyeneyio. Ompumani oami ceiouamo,
wo okpemi Qinancosi ineecmuyii 6 YuUCMy eHepeemuKy OKpPemo MOICYMb He 3a0e3neyyeamu 6aicano20 cKOpoOYeHHs
BUKUOI6 Gyeneylo, omice, Xoud CHOCMEPIealombCsi OesKi He2amueHi KoeiyicHmu, OKpemi IHeecmuyii 6 uucmy
eHepeemuKy He NOKA3AaaU 3HAYHO20 6NIUGY HA CKOPOYEeHHs 8UuKudie gyeneyro. [Ipome, nooanvuie mecmysants wisixom
00’ €OHAHHA 6CIX anbmMepHamue iHaHCo8UX IHGeCMUYILL Y YUCIMY eHepeemUKY NOKA3VE 3HAYHUL He2amusHull iIX 6n1ue Ha
cKopouenHs gukudis gyeneyro. Omaice, inmezpayis PisHUX ATbINEPHATNUG (DIHAHCOBUX THEBECMUYIL ) YUCTY eHepeemUKY
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®iHaHcK Ta onoAaTKyBaHHA

MOdIce NOCUNUMYU CKOPOUEHHS. GUKUOIB BY21eylo, Wo Nepesaxdcye eekm 6i0 GUKOPUCMAHMS €OUHOL anbmepHamueu
iHeecmuyin y yucmy eHepeemuxy. JaHi ybo2o 00CniOdceHHs 0aomb Kpawje po3yMIHHA Oisi MatOymuix cmpameeiti
NOAIMUKIB 000 NOEOHAHHS KiIbKOX (DIHAHCO8UX IH8ecmuyill y uucmy enepeemuky. Kpim moeo, ompumarni pesyromamu
000amKo8o cgiduame, wo OyxearmepcoKuii 00K i QiHAHCU NOG' A3aHI 3 2100ANbHUM NOULYKOM CMAN020 PO3EUMKY

HABKOJIUUHbO20 cepedoeuma.

Knrwwuosi crosa: exonoziuna cmiiikicms, 6iOHOBNIO8AHA eHeP2isl, GUKUOU 8Y2lleyl0, (PIHAHCO8I THeeCcmuyil, IHCMpyMeHmu

001iKy ma ¢inancis.

INTRODUCTION

Financial availability and investment are important
catalysts for achieving strategic goals of green and
sustainable development (Raghutla et al., 2021; Ran
& Zhang, 2023). Carbon reduction is a vital component
of global sustainable development goals. Itsimportanceis
multifaceted, especially given the human contribution to
carbon emissions (Rosa & Dietz, 2012); hence, the
imperative for humans to invest significant green finance
toward clean energy production to assist in curtailing
carbon emissions and the attendant danger implicit in
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unbridied greenhouse gas emissions (Amighini et al.,
2022). The International Energy Agency (IEA) highlights
that within the past five years, aone US dollar investment
in fossil fuel was accompanied by one US dollar
investment in clean energy; however, current data by IEA
suggests that the picture has improved (Figure 1).
Accordingly, the IEA 2023 data report suggests that
currently, for every US dollar investment in fossil, there
is an attendant 1.8 US dollar investment in clean energy
(IEA, 20233).
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Figure 1. Global Energy Investment in Clean Energy and Fossil Fuels, 2015-2023

Source: 1EA (20233, p. 1).

The urgency of the global carbon emission problem,
as highlighted by the Globa Carbon Budget (2023),
cannot be overstated. It reveals that despite global
policies aimed at carbon emissions reduction, global
carbon emissions have reached a new record level in
2023. This alarming trend underscores the need for more
than just policies; it necessitates proven pragmatic actions
to curb the escalating carbon emissions. Green finance is
viewed as a potent catalyst in globa efforts toward
carbon reduction (Zavodov, 2012; Wan et a., 2022
Ran & Zhang, 2023).

While recent research has provided some insights, a
significant gap exists in understanding the impact of
different types of clean energy investments on carbon
reduction. Most studies have confirmed the link between
financial investment in renewable energy and reduced
greenhouse gas emissions (Zhang et al., 2022; Raghutla
et a., 2021). However, the long-term efficacy of clean
energy financial investment, particularly its potential to

catalyze carbon reduction, remains unclear. This paper
aims to fill this gap by examining the effects of various
clean energy investments on carbon reduction.
Thefindings of this study could provide valuable
information for policy and industrial practices in clean
energy investments for carbon reduction.

LITERATURE REVIEW

Extant empirical research provides mounting
confirmatory albeit mixed results on the link between
investment in clean energy and carbon emissions (Zhang
et a., 2022; Raghutla et ., 2021; Saidi & Omri, 2020).
To investigate the effectiveness of renewable energy in
stimulating economic growth and reducing carbon
emissions in 15 significant nations that heavily rely on
renewable energy, Saidi and Omri (2020) employed
growth and environmental functions. They used a vector
error correction model (VECM) and fully modified
ordinary least squares (FMOLS) estimation methods.
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Theresults of the FMOLS approach show how beneficial
renewable energy is for raising economic growth and
lowering carbon emissions. Furthermore, the Granger
causality test VECM provides numerous significant
insights. The feedback hypothesis is supported by the
following findings: (i) economic growth and renewable
energy have abidirectional causa relationship in both the
short and long runs; (ii) CO2 emissions and renewable
energy do not have a causal relationship in the long run,
but there is a bidirectional causal relationship in the short
run; and (iii) economic growth and CO2 emissions have a
bidirectional relationship in both the short and long runs
(Saidi & Omri, 2020).

A quantile regression model was employed by Zhang
et al. (2022) to evaluate the impact of digital and green
finance on environmental conservation. Their results
from the panel quantile regression show that investments
in renewable energy, green financing, and technical
innovation are crucia in lowering CO2 emissions.
Ontheother hand, variables including trade, foreign
direct investment, energy consumption, and economic
expansion cause CO2 emissions to rise. The impact of
stock market capitalization, R&D spending, and foreign
direct investment (FDI) inflows on the demand for clean
energy in key investing countries is examined by
Raghutla et a. (2021). The research spans the years 1996
to 2017. Their results show that spending on research and
development and FDI inflows have a significant impact
on encouraging the use of clean energy. Furthermore, it
has been noted that the use of renewable energy not only
increases economic growth but also significantly reduces
carbon emissions. Moreover, there is a notable inverse
relationship between CO2 emissions and research and
development spending, as well as foreign direct
investment inflows (Raghutla et al., 2021).

Panel ordinary least squares and fixed-effect panel
guantile regression (PQR) were utilized by Akram et al.
(2020) in their study to examine the various effects of
renewable energy and energy efficiency on carbon
emissions. Their results showed that different quantiles
have different influential elements affecting emissions.
Importantly, energy efficiency emerges as a consistent
champion, decreasing emissions at every quantile, with
the 90th quantile showing the largest mitigation benefit.
Conversaly, renewable energy also shows a significant
decrease in emissions, especialy at the 10th quantile.
Although using nuclear energy does help reduce
emissions, its effects become noticeable around the 50th
quantile (Akram et al., 2020).

Granger causdity analysis was used by Pilatowska
and Geise (2021) to examine how renewable energy
affects carbon reduction. Their research identified two
periods of the diffusion of renewable energy sources and
differences in the causation patterns between nations.
They found that during France's and Spain's boom phase,
clean energy usage had a greater impact on reducing
emissions. The research shows that CO2 emissions have
not significantly decreased in the chosen nations or
globally despite the notable expansion of renewable
energy sources and aggressive mitigation programs
(Pilatowska & Geise, 2021).

Naeem et a. (2023) investigated the impact of severa
variables on carbon emissions in 24 OECD nations from
2000 to 2020. The researchers concentrated on
developing renewable energy sources, increasing
biocapacity, expanding access to clean energy, and
implementing environmenta legidation. Their analysis
showed that emissions may be significantly reduced
by using clean fuels, technology, and renewable energy
sources. On the other hand, they discovered that the
current policies and the growth of biocapacity were
responsible for the rise in emissions. Additionaly,
Naeem et al. (2023) research revealed a bidirectional
association between emissions and every one of these
variables, suggesting the existence of a feedback loop.
The results further highlight the significance of
improving regulations to maximize biocapacity
infrastructure, ease the shift to greener technologies, and
encourage the expansion of renewable energy sources.
The geodetector method was employed by Shi et al.
(2023) to provide quantitative research on the impact of
renewable energy production and consumption on China's
overall carbon emissions. The three main criteria the
researchers used to calculate the carbon quota were
comprehensiveness, efficiency, and responsibility. Their
investigation's findings demonstrate that the amount of
electricity generated by clean energy has the greatest
influence over carbon emissions.

Zheng et a. (2021) conducted inter-provincial panel
data from 2008 to 2017, subjected to path analysis and a
quantile regression model to evaluate the effect of
renewable energy generation on carbon emissions in
China. The study's conclusions highlight two important
findings. First, the growth of renewable energy reduces
the intensity of carbon emissions. More specifically,
carbon emission intensity fals by 0.028%-0.043% for
every 1% increase in the growth of renewable energy.
Second, as the quantile regression analysis results show,
the inhibitory effect of developing renewable energy on
carbon emissions differs across different levels.

RESEARCH METHOD

The paper applied a quantitative approach in
analysing the effect of clean energy financia investment
on carbon reduction. The paper applied two sets of data
covering the independent variable (clean energy financial
investment) and the dependent variable (carbon
emission). Global data was used in each set. The data on
clean energy financial investment and carbon emission
per capita were collected from the International Energy
Agency (IEA) and Our World in Data archives,
respectively (IEA, 2023b; Our Word in Data, 2023). Data
was analysed by using multiple pooled OLS to evaluate
the impact of individua clean energy financia
investments on carbon reduction and the impact of
integrating the various financial investment alternatives

separately.

RESULTS

The results in Table 1 and Table 2 provide important
insight to the literature on renewable energy investment
on carbon emissions reduction and highlight that
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businesses may conduct their financial investments
through a balanced financial mix of investments to
achieve overal goa of globa emissions reduction.
In Table 1, an OLS analysis results shows the coefficient
of individual independent variables (namely the different
types of renewable energy. It is important to note that
athough the renewable energy types as individua
variables show no significant impact, but greater
percentage of the renewable energy types show negative
relationship with global emissions. These are renewable
energy power, battery storage, and nuclear energy.
The negative coefficients on these renewable energy
sources show that increase in investment on these sources
may lead to areduction in global emissions —which isan
important part of sustainable energy goal of SDA.

Table 2 presents a dlightly different but significant
dynamic that future researchers could consider when

evaluating key concepts related to renewable energy
investment. Firstly, as envisaged in this follow-up
analysis a pooling together of al the variables appear to
provide a joint strength which impacts significantly on
global emission reduction. Both the P-value and
coefficients in Table 2, show a joint investment in
different renewable energy types and a pooling together
of their joint impacts assists in overall negative and
significant effect on global emissions. The negative
coefficient thus shows that when al the renewable energy
investment types are combined, it may provide a joint
reduction in emissions. Hence, given the bourgeoning of
renewable energy investment, it may be more effective to
diversify into different aspects of renewable energy rather
than focus only on one or two types of renewable energy.

Table 1. OL S, using observations 2015-2023 (T =9)
Dependent variable: Global Emissions

Coefficient Sd. Error t-ratio p-value
const 5.64575 0.873469 6.4636 0.00751 *hx
Renewabl epower -0.00204766 0.00148591 -1.3781 0.26198
Batterystorage -0.00688012 0.0500352 -0.1375 0.89934
Nuclear -0.00651252 0.0165788 -0.3928 0.72070
Electric_vehicl 0.00651142 0.00672041 0.9689 0.40406
lowenergy_fuel 0.00702902 0.0558821 0.1258 0.90786

Table 2. Fixed-effects, using 45 observations

Included 5 cross-sectional units
Time-serieslength =9
Dependent variable: Global Emissions

Coefficient Sd. Error t-ratio p-value
const 4.75028 0.0331019 143.5050 <0.00001  ***
Renewableenergy -0.000523246  0.000266608 -1.9626 0.05685 *

CONCLUSION

This paper extends the prior research question that
sought to know whether clean energy financia
investment may bolster reductions in carbon emission
(Ozdurak, 2021) in seeking to explore this important
global concept and the attendant relationship. The paper
adopted a global perspective given the apparent ripple
dynamics of clean energy financia investment and
carbon reduction across the world's regions. Hence, this
paper differs from existing research as it employs global
data on clean energy financial investment and rate of
carbon reduction.

Data on clean energy financial investment and carbon
emission per capita were collected from the International
Energy Agency (IEA) and Our World in Data archives,
respectively. Data was anaysed by using multiple pooled
OLS to evaluate the impact of individua clean energy
financial investments on carbon reduction and the impact
of integrating the various financial investment
aternatives separately. The results from the statistical
analysis disclose important insights, which includes

amongst others, engagement in isolated clean energy
financial investments may not separately offer desirable
achievement in carbon reduction. Accordingly, despite
the manifestation of some negative coefficients, separate
clean financia investments showed no significant impact
on carbon reduction. Conversealy, further analysis with a
pooling together of all the clean energy financial
investments indicates a significant negative effect of
clean energy financial investment on carbon reduction at
a P-value of 0.05. This further result indicates that a
mixture of different aternatives of clean energy financial
investment may provide an improved reduction in carbon
emission that emanates from clean energy investment.
Therefore, financial investment efforts in clean energy
may not be conducted in isolation — there is potential for
a better result when a group of aternative clean energy
financial investments are combined together. This is why
experts assert that financial feasibility is crucia to the
achievement of clean energy and the attendant carbon
reduction (Zavodov, 2012; Wan e ad. 2022
Ran & Zhang, 2023).
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These unique findings are imperative for policy | the application of accounting and financial investment

insights and provide an agenda for further research on | tools in conducting clean energy financial investment.

clean energy financia investment and carbon emissions. | Hence, the paper also provides important academic study

Furthermore, the findings from this paper are a further | material in business schools for sustainability accounting

testament that accounting and finance are connected with | and finance studies.

the global quest for environmental sustainability through
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