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The impact of Auditing Quality basics relating
to Auditing offices attributes on narrowing
Expectation Gap in Libyan Auditing
Environment

mAwad A M. S. Alrwiate*

m Abstract: -

The study aims to determine the impact of Auditing Quality basics relating
to Auditing offices attributes on narrowing Expectation Gap between External
Auditor and financial information users in Libya. Inductive method was followed
in preparing and implementing the study ,questionnaire was designed and used

for collecting the data and information necessary for the study , questionnaires
were distributed to358 participants (a random sample of study), represents
external auditors and financial information users (Credit management officers
in commercial Banks; staff members in universities ) in Libya, some of
questionnaires were distributed electronically , and some of them directly, hand
by hand ,we receive 266 vaid questionnaires ,in representing a response rate 74
% researcher was used SPSS package to analysis data, the multiple regression
was used for testing hypothesis of The study.

After studying , analyzing the data discriptfully , and testing study’s hypothesis, the
study concludes that; Libyan auditing offices have a good attributes of audit quality , as
a like ; a suitable size , a good reputation , a rational fees of auditing engagements , and
a suitable period for engaging with clients . these attributes reflected in a significant
statistic impact on narrowing expectation gap in Libyan environment

o Keywords: auditing office attributes , audit quality, expectations gap

* Associate Professor of Accounting and Auditing Department of Accounting Faculty of
Economics, University of Benghazi
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Activating Research Governance in Libyan Universities:
Toward a Proposed Evaluation Framework in Light
of Sustainable Development Requirements

m A . Hani Hussein Khalifa Muftah*

m ABSTRACT

This study aims to analyze the reality of research governance in Libyan
universities in light of sustainable development requirements, using a
comparative analytical approach grounded in international governance
frameworks and comparative higher education experiences. The study is based
on the assumption that the limited effectiveness of scientific research is not
solely due to resource constraints, but primarily to the absence of integrated
governance frameworks linking declared policies with actual institutional
practices. An analytical-inductive methodology was adopted through a
systematic review of Arabic and international literature, along with reports
issued by relevant international organizations, to identify governance gaps
and institutional deficiencies in research management. The findings reveal a
clear mismatch between international standards of research governance and
their practical implementation within Libyan universities, negatively affecting
resource efficiency and the quality of research outputs. The study concludes
by emphasizing the need to adopt a comprehensive evaluative governance
framework capable of enhancing research effectiveness and strengthening the
contribution of universities to sustainable development goals.

o Key words:Research governance, Libyan universities, higher education,
sustainable development, institutional efficiency.

* Lecturer in the Accounting Department — Faculty of Economics — University of Benghazi
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Legal Auditors' Awareness of the
Importance of Cloud Computing Usage and
Its Impact on Audit Quality:

A Field Study in Tripoli City

m Mohammad Ali A. Zargoun! *

m Abstract:

This study aims to measure the level of legal auditors” awareness in
Tripoli City regarding the importance of cloud computing and to examine its
impact on audit quality. A descriptive-analytical approach was employed, and
data were collected through a questionnaire distributed to a sample of 65 legal
auditors, of which 59 valid responses were received, representing a response
rate of 90.8 %.

The data were analyzed using SPSS, and the results revealed a positive and
statistically significant relationship between auditors” awareness of cloud
computing and audit quality, with a (T) value of 7.50 at a significance level
of (p <0.001) and (a < 0.05). The overall mean score reached 3.57, with a
relative weight of 71.4 %, indicating a relatively high level of awareness.

Furthermore, the dimensions of report accuracy and procedural efficiency
achieved the highest relative weight (72.4%). The research instrument
demonstrated high reliability, with a Cronbach’s alpha coefficient of (0.939).

¢ Key words:Cloud computing, legal auditors, audit quality.
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The Role of Throughput Accounting in Enhancing
Competitive Advantage in Libyan Industrial
Companies

(An Exploratory Study from the Perspective of Faculty Members at the
University of Benghazi)

m Reham Mousa Abdelmajid Sakran *

m Abstract:

This study aims to examine the perceptions of faculty members in Libyan
universities regarding the role of Throughput Accounting in enhancing the
competitive advantage of industrial companies. The study focuses on three
main dimensions: the role of this approach in improving product quality and
variety, managing production bottlenecks and enhancing responsiveness
and on - time delivery, and the importance of using throughput accounting

measures to support cost and pricing decisions.

The study employed a descriptive - analytical approach, with data collected
from (59) faculty members using a structured questionnaire. Normality tests
(Kolmogorov—Smirnov and Shapiro—Wilk) indicated that the data were not
normally distributed, necessitating the use of non - parametric statistical tests.

The One - Sample Wilcoxon Test was applied to test the study hypotheses.

The results showed that all study dimensions exceeded the neutral midpoint
on the Likert scale, with mean scores of (4.02) for the first dimension,
(4.07) for the second, and (3.99) for the third, with statistically significant

*Lecturer, Department of Accounting, Faculty of Economics, University of Benghazi
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differences (Sig. < 0.001). This indicates strong positive perceptions among
faculty members regarding the role of throughput accounting in enhancing

the competitive advantage of industrial companies.

The findings highlight the importance of this approach in improving product
quality, managing production constraints, optimizing resource utilization,
and supporting pricing decisions, all of which contribute to strengthening

competitive performance.

e Keywords: Throughput accounting; Importance of throughput

accounting; Competitive advantage.
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The Readiness of Accounting Departments to Adopt
Digital Accounting Education and Its Impact on the
Development of the Accounting Profession

An Analytical Study from the Perspective of Faculty
Members at the Universities of Benghazi and Tobruk

m Sara Mohamed Mustafa Al-Fergani * m Nahed Fathi Bousmerah Al-Saity **

m Abstract

This study aimed to analyze the readiness of accounting departments to
adopt digital accounting education and its impact on the development of
the accounting profession from the perspective of faculty members at the
Universities of Benghazi and Tobruk. The study adopted the descriptive-
analytical approach, and a questionnaire was used as the main data collection
tool. The study sample consisted of (56) faculty members, with a response
rate of (52.3 % ) out of a total population of (107).

The results of the descriptive analysis revealed that institutional and
technological readiness was low, while digital competency was moderate.
Curriculum readiness and the development of the accounting profession were
relatively high. Furthermore, the results of the regression analysis showed a
positive and statistically significant impact of readiness dimensions on the
development of the accounting profession, explaining (55.3 % ) of the variance

* Lecturer, Faculty of Economics, Department of Accounting, University of Benghazi Sara.
fergani@gmail.com

** Lecturer, Faculty of Economics, Department of Accounting, University of Toruk.
nahedalsaaity @gmail.com
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in the dependent variable, with institutional and technological readiness being
the most influential factor.

The findings indicated partial acceptance of the main hypothesis and
emphasized the importance of strengthening infrastructure, enhancing digital
training, and updating curricula to support the transition toward digital
accounting education.

e Keywords: Digital accounting education, Academic department readiness
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Measuring the Extent of Applying Tax
Audit Standards and Their Impact on
Audit Quality within the Framework of Tax
Governance in the Tax Authority Branches in
Zawiya, Sorman, and Sabratha

A Field Study from the Perspective of Reviewers and Academics in the Eastern Region

[ P_rof . Dr. Jamila Saeed Qambar * m Fadwa Khalifa Abdel Salam **

Abstract:

The study aimed to identify the extent to which tax audit standards are applied in
the audit process and their impact on audit quality within the framework of the tax
administration’s implementation of governance. The study adopted the descriptive-
analytical approach, and a questionnaire was distributed to a sample of tax auditors
working in the branches of the Tax Authority in Al-Zawiya, Sorman, and Sabratha. The
responses were analyzed using the Statistical Package for the Social Sciences (SPSS).
The study reached several findings, the most important of which is that the application
of tax audit standards has a statistically significant effect on the quality of tax audits.
When the mediating variable (tax governance) was introduced into the model, the
regression coefficient between tax audit standards and audit quality decreased, but
the effect remained statistically significant. This indicates that tax governance plays a
partial mediating role in the relationship between the application of tax audit standards
and the quality of the audit process.
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The "The Extent to which auditors of the
Libyan Audit Bureau Fulfill the Requirements
of Information Technology Auditing in

Accordance with INTOSAI Standard 5300

A Field Study on the General Administration of the
AuditBureau in Libya

m Abdurizag. A.A. Abofaied * m Saleh. R.S. Elgundi**

m ABSTRACT

This study aims to assess the extent to which auditors of the Libyan Audit
Bureau fulfill the requirements of information technology auditing in accordance
with INTOSAI Standard (5300), with the objective of identifying areas of
strength and pinpointing weaknesses in the application of this standard.

To achieve the objectives of the study, a descriptive—analytical approach was
adopted. Data were collected through a specially designed questionnaire distributed
to 118 auditors from the General Administration of the Libyan Audit Bureau, with
109 valid responses analyzed using SPSS software. The reliability of the instrument
was tested using Cronbach’s Alpha coefficient, while the Wilcoxon signed - rank test
and the z - test were employed to test the study’s hypotheses.

The findings revealed a high level of compliance with the requirements related
to the preparation of IT audit reports in accordance with INTOSAI Standard
(5300). However, the level of compliance was low regarding other requirements,
particularly those related to the identification of IT audit tools and techniques,
which recorded the lowest compliance level among all requirements.

e Keywords: Libyan Audit Bureau, Information Technology, INTOSAI,
Standard 5300

* Professor, Department of Accounting - Libyan Academy Tripoli

**Researcher And Auditor - Libyan Audit Bureau
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The Role of Bank Characteristics in Enhancing
the Relationship Between Audit Committee
Characteristics and Corporate Social Responsibility
Disclosure in Libyan Commercial Banks

m Dr.Esmael A. Hawiely*

m Abstract:

This study aimed to examine the moderating role of bank characteristics in
strengthening the relationship between audit committee characteristics and the
level of corporate social responsibility (CSR) disclosure in Libyan commercial
banks. The study focused on three key audit committee characteristics: commit-
tee size, independence, and frequency of annual meetings. CSR disclosure was
measured across three main dimensions: human resources, community involve-
ment, and products and services. The study adopted a quantitative explanatory
approach and employed Structural Equation Modeling (SEM) to test the concep-
tual model and research hypotheses. Confirmatory Factor Analysis (CFA) was
used to assess the validity and reliability of the measurement instruments, utiliz-
ing AMOS software. Secondary data were collected from the annual reports of
a sample of seven Libyan commercial banks over the period 2007-2021, and
non-financial information was transformed into quantifiable indicators through
quantitative content analysis. The findings revealed that bank characteristics,
including bank size, age, and financial leverage, play a significant moderating
role in enhancing the relationship between audit committee characteristics and
CSR disclosure, highlighting the importance of these characteristics in improving
disclosure quality. The results also demonstrated a positive relationship between
audit committee characteristics and the level of CSR disclosure, with variations
across different disclosure dimensions

e Keywords: Bank Characteristics; Corporate Social Responsibility Disclo-
sure; Audit Committees.

*Assistant Professor, Department of Accounting, Faculty of Economics, University of Benghazi
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Academic supervision quality and its role for improving

scientific research outcomes of postgraduate programs

at Libyan Universitiesin context of academic governance
requirementsViewpoint of Accounting

(postgraduate students at Libyan universities)

m Awad,A. M., Alrwaite* m Hany, H. K. Moftah*

m Abstract:

The supervision of postgraduate students at universities is one of the core
responsibilities of academics and is considered a measure of academic output.
So, this study aims to measure the role of academic supervision quality for
improving the output of scientific research of postgraduate programs at Libyan
universities. the study used descriptive- analysis method, the postgraduate stu-
dents, who registered their proposals of thesis on the academic years 2024-
2025 at selective Libyan Universities, namely; Benghazi university, Tripoli
university, and Alzawa University were the population of study (approximate-
ly 150 students), the sample of the study was 105 postgraduate students on
Accounting field.

The questionnaire was a technique for collecting data of the study, 105
questionnaires had been sent to participants and receive 91vaild question-
naires, descriptive statistic was used to measure normality, reliability and va-
lidity of data collected, and measure descriptive ratios of means and standard
deviation, and inference statistics were used to test the hypothesis of the study.
the study was concluded that academic supervision on postgraduate students ‘s
thesis and researches impact on different research production stages at Libyan
universities, which enhance academic governance viewpoint that academic
supervision isn’t a dual relation between the supervisor and the student, but it

* Asocuate Prof.at Benghazi university Accounting Department

*Lacurer at Benghazi university Accounting Department
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is integration institutional process. This result appears clearly through miner
hypothesis testing, since, the study appears a positive statistic relation about
moderate to high among academic supervision from one hand and quality of
research methodology, quality of analyzing and interpreting results, and qual-
ity of academic writing and documentation of Libyan students researches on
other hand.

e Kay wards: Academic supervision, postgraduate students’ researches,
outcomes of research.
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The Feasibility of Measuring the Actual
Cost of Bank Murabaha:

An Applied Study at Jumhouria Bank.

ACADEMIA

m Dr. Sumaya Ammar Omran Aamar *

m Abstract:

This Paper examines the feasibility of measuring the actual cost of bank

Murabaha through an applied study conducted at Jumhouria Bank. The study
aims to highlight the practical accounting treatment of Murabaha transaction
and assess the extent to which the Bank is able to accurately determine their
actual cost. The findings indicate that the Bank seeks to identify the main cost
components of Murabaha transaction and to maintain accounting separation be-
tween actual cost and profit margins.

Nevertheless, the results reveal several accounting and organizational chal-
lenges that limit accuracy of actual cost measurement, including difficulties in
comprehensively identifying cost elements, complex administrative procedures,
and lengthy documentary cycles. In addition, the multiplicity of administrative
units involved in Murabaha operations reduces data clarity and complicates
the tracking of accounting information related to actual cost measurement. The
study also finds that weak coordination between financial and Sharia supervi-
sory departments, along with limitation in the current accounting system and
shortage of qualified personnel in Islamic accounting, negatively affect the ac-
curate measurement of the actual cost of Murabaha transaction.

Keywords: Bank Murabaha — Aaoifi Financial Accounting Standard
No (28): Murabaha and other Deferred Sales.

* ,Associate Professor, Department of Accounting - Faculty of Economics and Political
Science, University of Tripoli.
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The Impact of Financial Technology on
Customer Satisfaction in Commercial Banks
Operating in Libya

(A Field Study on Customers of Al - Wahda and Al -
Jumhuriya Banks in the City of Derna)

m Iman Elsalhen Bouthahab* m Nabila Ashraf Al - Salihin Al - Darrat,**

m Abstract:

This study examines the impact of financial technology on customer satisfac-
tion in commercial banks in Derna. Using a descriptive - analytical method, data
were collected from 231 customers through an online questionnaire and ana-
lyzed with SPSS. The results showed a high level of customer satisfaction, with
Republic Bank ranking first, followed by Wahda Bank. Financial technology and
its dimensions significantly affected customer satisfaction.

e Keywords: Financial Technology, Electronic Banking Services, Cus-
tomer Satisfaction.

*Assistant Professor, Department of Business Administration, Faculty of Economics, University of Derna.
*#*Assistant Lecturer, Department of Finance and Banking, Faculty of Economics, University of Derna.
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Decision-makers should take adequate steps to promote banking systems
to optimize the loan structures to encourage energy-saving and Co2 emissions
reduction, with confirming the bank’s commitment to social responsibility by
pursuing and increasing environmental and social risk management. Against
this context, there must be a clear role for regulators in supporting the banking
systems in alignment with the goals of the Paris Agreement. Rather than targeting
banking systems directly, policies to reduce CO2 emissions should address the
underlying risk factors. For example, incentives that increase banking system size
may be reduced, such as tax incentives. Also credit expansion, by reducing the
guarantees of environmentally friendly companies. In addition, macroprudential
instruments such as the countercyclical capital buffer and additional requirements
can also help in strengthening the banking systems’ role.
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Based on the quantile regression results, we reveal a homogeneous positive and
significant impact of banking system size on CO2 emissions across all quantiles,
indicating that banking system size has a damaging effect on the environment.
The bigger size of the banking system increases excessive credit growth and
overreliance on wholesale funding that raises consumption, investment,
economic growth, energy use, and finance fossil fuel corporations, leading to
more CO2 emissions. On the other hand, banking system credit significantly
increases emissions in the 25" and 50" quantiles (i.e., lower emissions
countries), indicating that credit drives various manufacturing activities, attracts
foreign direct investment to accelerate economic growth, and encourages
energy consumption through individuals consuming more durable goods such
as automobiles, and electronic devices. At the same time, banking system credit
significantly reduces emissions in the 70™ and 95" quantiles (i.e., higher emissions
countries), indicating that banks reallocated credit away from polluting firms or
that firms have more significant environmental responsibility. Furthermore, the
banking system’s capital adequacy indicates a significant heterogeneous impact;
it reduces CO2 emissions in the 25" to 75" quantiles, indicating that banks with
high capital levels, lower credit quality, and low profits are pushing banks out
of climate-sensitive systems and towards greener businesses. At the same time,
banking system capital adequacy increases CO2 emissions in the 90th quantile
(i.e., higher emissions countries).

Regarding other explanatory variables (economic growth, renewable energy
consumption, and population), we find that economic growth has a positive
and significant impact on CO2 emissions in all quantiles, except a negative and
significant impact in the 95" quantile (i.e., higher emissions countries). This
suggests that further economic growth exacerbates environmental degradation in
the low and middle emitting countries. Therefore, policymakers must consider
the trade-off between economic growth and environmental quality. Furthermore,
renewable energy use and population negatively and homogeneously significantly
impact CO2 emissions across all quantiles, indicating that generating renewable
energy is crucial for reducing emissions and meeting the Paris Climate
Agreement’s goal of limiting global temperature rise to 1.5 °C.
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Table 6 Dynamic panel-data estimation, two-step system GMM

Dependent variable: CO2 Coefficient ~ Standard Error t. statistic = P-Value

Lag.CO2 0.792 0.015 53.640 0.000

SIZE 0.149 0.015 10.240 0.000

CRE -0.101 0.018 -5.470 0.000

CAR -0.003 0.010 -3.280 0.002

GDP 0.535 0.040 13.280 0.000

REC -0.011 0.001 -13.030 0.000

POP -0.037 0.010 -3.900 0.000

Constant 1.184 0.183 6.490 0.000
Arellano-Bond test for AR(1) 0.000
Arellano-Bond test for AR(2) 0.164
Hansen tests 0.159

6. Conclusion and Policy Implications

The most critical challenge to evolving towards reducing CO2 emissions is
that infrastructure and operating costs are required to overcome energy-intensive
investment in fossil fuels. Therefore, it is vital to have banking system-specific
characteristics that help develop the eco-friendly industrial sector. Thus, this
article examines the impact of banking system-specific aspects (bank size, capital
adequacy, and credit) along with some other control variables, such as renewable
energy consumption, economic growth, and population, on CO2 emissions in 66
selected countries. To this end, a novel method of Quantile Regression of Powell
(2020) 1s applied for panel data from 2000 to 2017.
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density, densification of largely populated urban areas, and high-income level
with population ages (15 to 64) reduces CO2 emissions. Further, the coefficient
of POP at the 25™, 50™, 75 and 95" percentiles is not the same, meaning that the
impact of POP across the various quantiles is gradually increasing. Therefore, our
results indicate that the negative impact of POP is lower on low Co2 emissions
countries compared to higher Co2 emissions countries.

In sum, the bank system is critical to achieving a net-zero carbon future.
Nevertheless, the banks make their most significant contribution to climate
change through their loans and investment portfolios. The industry faces
pressure to pare back lending to oil firms, where the biggest banks are so
heavily stuck with fossil fuel assets that they cannot stop financing those
companies without putting their stability at risk. Therefore, big banks may
either be enablers for polluting sectors, providing finance for extraction and
drilling to the world’s largest polluters. On the other hand, banks are known
for pressuring businesses to reduce emissions by monitoring and reporting
carbon emissions associated with their loans and investments and fostering
low-carbon industries. Also, the real economy shift will need a significant
infusion of money aimed at decarbonizing the economy and improving
resilience, which only the banking system can enable and provide.

5. Robustness tests

We perform a robustness test to check the robustness of our results. We
perform the same analysis using dynamic panel-data estimation, two-step
system GMM method of Arellano & Bover (1995) and Blundell & Bond
(1998). In Table 5, we use alternative GMM models. Overall, we observe
that the findings of the system GMM method do not differ significantly either
in sign or significance from the results of the Quantile regression method.
Further, the significance of the system GMM results depends on the absence
of autocorrelation and the validity of the instrument matrix. Our model shows
that autocorrelation tests AR (1) residuals are correlated with order (1), but not
at AR (2). Also, Hansen tests indicate the validity of the instruments matrix.
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quantile regression results show that the impact of GDP growth is negative
and statistically significant emissions in the higher CO2 emissions countries
(quantile 95). This result confirms that high GDP Growth is enough to decrease
the Co2 emission significantly and improve the environment, where growth can
improve environmental quality. Increased incomes, for example, provide the
resources for public services such as sanitation and electricity. However, in the
25™ to 70™ quantiles, the coefficients are positive and statistically significant.
These findings are in line with (Bilgili et al. (2016), Zoundi (2017), Apergis et
al. (2018), and Sharif et al. (2019). Therefore, it is essential to consider these
differences when energy policy is developed across countries.

Renewable energy consumption (REC) negatively and significantly
impacts Co2 emissions across all quantities. However, the coefficient of
Renewable energy consumption at the 25th, 50th, 75th, and 95th percentiles
are not the same, meaning that the impact of Renewable energy consumption
across the different quantiles is plunging. Furthermore, the results indicate that
the negative impact of renewable energy consumption on low Co2 emissions
countries is high compared to higher Co2 emissions countries (see, e.g., Boliik
and Mert, 2014; Salahuddin et al., 2020), indicating that renewable energy
consumption mitigating Co2 emissions and improving the environment and
contributes to achieving the emission-reduction targets for society. Moreover,
governments that want to encourage renewable energy infrastructure and
consumption should adopt rules that better coordinate the banking system’s
efforts to support new energy projects and reduce CO2 emissions.

The population (POP) impact on Co2 emission is negative and significant
across all quantities. This finding reveals that population expansion is not the
positive driving force behind climate change. However, having more people does
not always imply increased emissions from fossil fuel usage. Instead, people may
find ways to reduce their consumption and satisfy their requirements without
using fossil fuels, improved agricultural technology, or population control
Policy such as China. These results are consistent with Fan et al. (2006), Dalton
et al.(2008), Liu et al. (2015), and Ribeiro et al. (2019), where high population
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adequacy countries are enough to contribute to increasing the Co2 emission
significantly and drive environmental pollution. This leads us to conclude that
the current credit and capital adequacy rationalization of banking systems
may benefit society in environmental terms, and its drawbacks can easily be
overcome, such as sound policies and due diligence efforts.

Table 5 Quantile regression results.

Quantile Coefficient
Dependent variable:CO2
25% 50% 75% 95%

SIZE 0.480%** 0.423%** 0.613%** (., 73]%**

(0.002) (0.004) (0.000) (0.026)
CRE 0.117%** 0.023%** -0.011***  -0.046%**

(0.002) (0.006) (0.000) (0.017)
CAR -0.058%** -0.029%**  -0.034***  (.025%**

(0.000) (0.001) (0.000) (0.004)
GDP 0.044%** 1.122%** 0.128*** 1. 767%**

(0.016) (0.145) (0.002) (0.361)
REC -0.036%** -0.038%**  -0.030***  -0.025%**

(0.000) (0.000) (0.000) (0.001)
POP -0.015%** -0.062%**  -0.126%**  -0.067***

(0.001) (0.002) (0.000) (0.003)

wdk k% and * indicate significance at 1%, 5%, and 10%, respectively. The brackets represent the

standard deviation.

The GDP growth (GDP) has a mixed impact on Co2 emissions. The
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become inefficient, raising consumption, investment, economic growth, and
energy use, increasing CO2 emissions.

The impact of credit (CRE) shows mixed results on Co2 emissions. The
quantile regression results show that the impact of credit risk is negative and
significant in the higher Co2 emission countries (70 and 95 quantiles). These
findings are consistent with the idea that banks are more environmentally
sensitive than other lenders (See e.g., Lins et al., 2017; Chang et al., 2021;
Reghezza et al., 2021). According to their social responsibility, banking
systems significantly impact climate change by reallocating credit from
polluting firms. Nevertheless, in countries with lower Co2 emissions (25th
and 50th quantiles), the coefficients are positive and statistically significant,
indicating that credit risk enlarges Co2 emissions and drives the deterioration
of the environment. These findings are in line with Sadorsky (2010) Prochniak
and Wasiak (2017) Prochniak and Wasiak (2017), Credit expansion attracts
foreign direct investment accelerates economic growth, and induces customers
to purchase more goods and services, thereby boosting human activities,
which consume energy and add to Co2 emissions.

Capital adequacy (CAR) has amixed impact on Co2 emissions. The quantile
regression results show that the impact of capital adequacy is negative and
statistically significant and turns out to be consistently decreasing in the 25
to 75" quantiles. Higher capital adequacy boosts lending rates, diminishes
the supply and demand of credit, and causes a slowdown in bank lending and
economic growth (Martynova, 2015; Prochniak and Wasiak, 2017; Reghezza
et al., 2021), where banking systems with a high capital adequacy level push
banks out of climate-sensitive systems and towards greener businesses. This
means pushing for a reorientation of capital allocation concerning meeting
reducing CO2 emissions targets to achieve net-zero emissions (Reghezza et
al., 2021). However, in the 95" quantile, the coefficient is positive; this finding
aligns with (Gambacorta and Shin, 2018). Banking systems with a higher equity
basis lend more, reduce funding costs, and enhance investment activities, thus,
economic growth and consumption. This result confirms that high capital
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Table 4 Multicolinearity Test: Variance Inflation Factor (VIF)

Variable SIZE CAR CRE REC GDP POP Mean VIF

VIF 1.91 1.4 1.36 1.12 1.09 1.05 1.32

1/VIF 0.52 0.72 0.74 0.89 0.92 0.95

4.2. Discussion

We start the discussion of the results by investigating the impact of bank
size, capital adequacy, and Credit Risk on Co2 Emissions by employing a
panel quantile regression model. The Quantile estimation is more resilient
than least-square estimation when dealing with outliers and non-normal
errors. Powell (2014, 2015) created a generalized quantile estimator, further
expanded for panel data quantile regressions with fixed effects by the same
author in 2020’. The results were reported at different quantiles (from 25" to
95™) of Co2 emissions as a dependent variable shown in Table 5.

Table 8 shows that bank size (SIZE) has a positive and significant impact
on Co2 emission; this impact turns out to be consistently almost increasing
for all quantiles, where the coefficient of Bank size at the 25th to 95th
percentiles is increasing. Furthermore, the results indicate that the positive
impact of bank size on high Co2 emissions is increased compared to a low
one, confirming that Bank size encourages Co2 emissions and drives the
deterioration of the environment. Big banking systems prevent banks from
exploiting economies of scale, facilitate excessive credit supply, implies
more money available for lending and economic growth; these findings are in
line with Kishan and Opiela (2000), ESRB (2014), and Kakes and Nijskens
(2018). When sufficiently big, banking systems improve economic efficiency
by finding productive opportunities and converting savings into the necessary
investment to finance such opportunities. However, resource allocation may

7 This is accomplished using Powell (2020)’s STATA-package (qregpd), which uses a Markov chain
Monte Carlo (MCMC) estimation approach to estimate standard errors. The algorithm performs 1000
drawings with a 0.5 acceptance rate.
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and range of a dataset, with S.D. showing how tightly data clusters around the
mean. The S.D is mostly small (close to zero), which means that the data are very
close to the mean, i.e., homogeneous. While Min/Max indicates that the data 1s
within a given range (mean) and that there are no outliers. Further, the correlation
tests between the variables are shown in Tables 3 and 4. GDP, REC, POP, and
CAR are all inversely associated with LCO2. In addition, LCO2 has a strong
relationship with CRE and SIZE. However, because the variance inflation factors
(VIF) are all smaller than 10, none of the correlations among the independent
variables raises concerns about Multicollinearity (Nachane, 2006).

Table 2 Descriptive statistics of the main variables.

Variable Obs Mean S.D. Min Max
co2 1,155 1.341 1.016 -2.894 3.245
REC 1,155 0.230 0.201 0.005 0.954
POP 1,155 16.767 1.643 12.547 21.057
GDP 1,155 0.027 0.035 -0.144 0.240
SIZE 1,155 0.741 0.456 0.020 2.614
CAR 1,155 0.090 0.034 0.006 0.261
CRE 1,137 1.048 0.526 0.142 5.818

Table 3 Correlation Matrix

CcO2 SIZE CRE CAR REC GDP POP
Cco2 1
SIZE 0.543 1
CRE 0.192 0.460 1
CAR  -0340 -0.493 -0.097 1
REC  -0.731 -0.268 0.022 0.193 1
GDP  -0.104  -0.260 -0.081 0.195  0.003 1
POP  -0.098 -0.074 -0.158 -0.101  -0.071  0.025 1
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regression estimators. Finally, this approach is based on conditional and
unconditional restrictions, which are expressed as:

P(X;; < Dy8(@)|D;) = P(X;, < Di8(B)|Dyy) (7)

P(X;e < Dy8(B)|Dy) = B and D; = (D, -+, Di) (8)
Powell (2016) proposes the group of instruments y =(y;;,....Y;) for
developing estimators, noting that the identification conditions are met trivially
in the presence of exogenous explanatory variables (i.e., D; = Y;).. GMM is used

for the estimate, and the sample moment for practical estimation is specified as:
N

@) =53 W@ with) @ = 73

i=1

T ’
:1( Yy __Yli)[l(Xi,t < Dia)]} 9

i

Where

T
1

Y; :TZ Yii
i=1

Using (9), parameter set is stated as:

1 1_ N ,
A= {a|B- N < NZ (1(Xit <Dja) <} forallt. (10)
i=1

Finally, the parameters are calculated as:

a (B) = argminge, ) (2) B (a) (11)

The above model is estimated using the Markov Chain Monte Carlo
(MCMC) approach for some weighting matrix . Therefore, we employ the
methods of Powell (2020) in our empirical study.

4. Empirical results
4.1. Data Description

Our study begins the analysis by documenting the summary statistics of
our variables in Table 2. The four metrics: Mean (average), S.D. (standard
deviation), Min (lowest value), and Max (highest value) are fundamental
descriptive statistics used to summarise data. They define the central tendency
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In fixed effect regression, Koenker (2004) employed shrinkage approach to
estimate the vector of individual effects, although this method cannot capture
the influence of unidentified components. Canay (2011) presented the two-step
structure of a fixed effect panel quantile regression, based on Koenker’s (2004)
technique. The expected mean of €t and coefficients are estimated to obtain
fixed additive effects in the first stage. Then, estimated additive fixed effects are
subtracted from the original explained variables in the second stage, followed by
the standard quantile regression is used. On the other hand, the addition of additive
fixed effects alters the structure of a model. Powell (2015) presented the panel
quantile regression with a nonadditive fixed effect to overcome this disadvantage.
The significant advantage of this methodology is that it eliminates the requirement
to estimate additive fixed effects (o) in the underlying model individually.

Instead of Xi¢ a. given D, ,,, panel quantile regression offers estimates of
the distribution of the outcome variable x; , given Dit. The influence of policy
variables on the result distribution is not adequately explained in the additive
fixed-effect model, according to Powell (2015). As a result, the Powell (2015)
methodology generates point estimates that are consistent small T. The
following is the model’s specification:

S
Xip =% Dy 6j (&) (5)
Whefe Xi¢ is the outcome variable,d) is the parameter of interest,D; ,is the
vector of independent variables, and &it is the disturbance term, which can be

a function of several error terms, some of which are fixed and others of which

are random. Panel quantile regression dependent on conditional restrictions
th .

for the quantile of Xi¢-

P(lzi‘[é ()Su%f)gl(egffgbl:e probability is less than the quantile ﬁg‘ggtion is the
same for all [D;; and equal to |E in Equation (6). Furthermore, this probability
can vary between individuals and also within individuals using panel quantile
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the non-separable disturbance term associated with Quantile estimation and
laying the groundwork for this research. We have adapted the panel quantile
regression method developed by Powell (2020).

The quantile regression has many advantages, such as its suitability
for heteroscedasticity models, more resistance to outliers, and handling
heterogeneity in data acquired from diverse sources, places, and periods
without making many assumptions (Xue and Zhang, 2019). Therefore, the
QR efficiently uses time and cross-sectional data to increase data variability
and reduce Multicollinearity—the estimation results in lower sensitivity to
outliers and multimodality and is more robust. Also, the fundamental skill
of this technique is having a full framework and a highly comprehensive
investigation of the interaction between variables over an extensive range.
Furthermore, unlike the mean regression method, it does not need data to
follow a specific distribution when estimating different impacts at different
quantiles of the response variable such as the 10th, 25", 50", 75% and 90™*
quantiles (Waldmann, 2018; Staffa et al., 2019). Thus, the method has recently
acquired popularity and awareness in different sectors, including economics,
finance, medical, and sociology science®.

Given a set of explanatory variables (X, ), the quantile can be expressed
as the conditional distribution of the explained variable (lnCO2i,t), and the
equation can be written as:

InCo2
QT ( Xi,t
The vector of unobserved variables is denoted by (Xi.), Using the following

objective functions, the coefficient in Eq. (3) is estimated by minimizing the
absolute value of residuals:

n

Qr (ur) = miny, 2 [ InCO2; ¢ — urX;cll

) = Br + urXye + Br €t 3

i=1
n n
= minﬂ [ > ”nCOZi,t - .UTXi,tl + % a- T)IlnCOZi,t - ﬂTXi,t” 4
i,d InCO2; ;=X i:d InCO2;1 <X

6 See e.g. Qin et al., (2010), Qin and Reyes (2011), Qin (2012), Liu et al. (2013), Koenker (2017),
Wang et al. (2018), and Yu et al. (2022).
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variables. These variables’ definition and their measurements and sources are
given in Table 1.

Table 1 Definition of Variables

Symbol Name Measurement Units  Source
o logarithm of CO2 emissions per
CcOo2 CO2 emissions ) kt WDI
capita.

Real gross domestic

GDP GDP per capita growth (annual) % WDI
product
Renewable energy consumption .
REC Renewable e.nergy to total % WDI
consumption
final energy consumption
POP Population logarithm of total population. % WDI

SIZE Banking system size ~ Total banks assets to GDP ratio. % WDI

Banking system ] ) )
CRE Bank credit to bank deposits ratio. % WDI

credit

Banking system ) )
CAR ) Bank capital to assets ratio % WDI
capital adequacy

Notes: WDI is World Development Indicators. kt is metric tons per capita
3.3. Research methodology

The central limit theorem is used in most empirical analyses ignore the
normality of the variables. Eventually, the inference and a policy cannot be
created if the variables are not normal. Even large samples with left- or right-
skewed data cannot portray normalcy since the series with ideal value is not
in the canter, such as CO2 emissions. In recent years, Powell (2020) proposed
Quantile regression for panel data with non-additive fixed effects, keeping
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the above discussions, we construct the Co2 emission function as:
€02, = f(SIZE,, CRE,, CAR,, GDP,, REC,, POP,) (1)

We specify the following model to analyse the impact of bank-specific
aspects on Co2 emission in selected 66 countries. The functional form

established has the following structure:

C02;; = By + By GDP;; + By REC; ¢ + B3POP; + BySIZE; ¢ + B5CRE; ¢ + BsCAR; ¢ + &5 (2)

Where €02;, represents CO2 emissions for country i at time t, GDP;; 1s
GDP per capita growth, REC;, is Renewable energy consumption, POP; , is
Population, SIZE; , is banking system size, CRE; . is banking system credit, and
CAR; ¢ is banking system capital adequacy in our model set-up. The coefficients
B1, B2, B3, Ba , Bs and B show the marginal effect of the explanatory variables.

t denotes time and ¢;; , is the error term.
3.2. Data

This paper uses the annual panel data spanning from 2000 to 2017 to test
the impact of banking system-specific aspects on CO2 emission in selected 66
countries®. The study period was long and chosen based on the availability of
sufficient and reliable data from the countries, and excluding the later period
that lacked data. Our variables include the natural logarithm of CO2 emissions
as a dependent variable is a widely-used environmental pollution measure
in the literature (see, e.g., Silva et al., 2012; Shahbaz et al., 2013; Shah et
al., 2019; Amuakwa-Mensah and Nésstrom, 2022), while size, credit, and
capital adequacy of the banking system as independent variables. In addition,
the GDP growth, renewable energy consumption, and population as control

5 - The countries include United Kingdom, United States, France, Germany, Italy, Portugal, Romania,
Russia, China, Japan, Sweden, Switzerland, Austria, Canada, Netherlands, Australia, Finland, Brazil,
Ecuador, Turkey, Albania, Argentina, Armenia, Belarus, Belgium, Bolivia, Bosnia and Herzegovina,
Bulgaria, Chile, Colombia, Costa Rica, Croatia, Czech, Republic, Denmark, Dominican Republic,
Egypt, Salvador, Fiji, Ghana, Greece, Iceland, India, Indonesia, Ireland, Korea, Latvia, Lithuania,
Luxembourg, Malaysia, Mexico, Nigeria, Pakistan, Panama, Paraguay, Peru, Philippines, Poland,
Singapore, Slovak Republic, South Africa, Spain, Thailand, Uganda, Ukraine, Uruguay, and Venezuela.
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friendly technologies, which benefit the global environment and reduces
CO2 emissions (ESRB, 2014; Amuakwa-Mensah et al., 2018; Shah et al.,
2019). However, the effect of the banking system is executed through bank-
specific factors such as size (Kakes and Nijskens, 2018; Amuakwa-Mensah
and Nasstrom, 2022), capital adequacy (Shah, Yasmeen and Padda, 2019;
Reghezza et al., 2021), and credit (Chang, 2015; Javid and Sharif, 2016;
Prochniak and Wasiak, 2017).

The big banking system contributes more to economic growth by improving
corporate access to credit and creating lower-cost products and services (Kakes
and Nijskens, 2018). with bank system size, renewable energy consumption
increases, reducing CO2 emissions (Amuakwa-Mensah and Nésstrom, 2022).
The bigger-sized systems affects loan supply changes (Kishan and Opiela,
2000). Furthermore, as banks grow in size guarantee for the state to purchase
energy-efficient technology, according to Amuakwa-Mensah and Néasstrom
(2022), big bank system size generates the necessary renewable energy
investments to meet future energy demand while simultaneously lowering
CO2 emissions. Likewise, higher capital requirements slow economic growth
due to decrease credit supply and reduced credit demand by boosting lending
rates, thus a slowdown in bank lending (Martynova, 2015; Prochniak and
Wasiak, 2017). Also, Reghezza et al. (2021) argue that banks with high capital
levels, lower credit quality, pushing banks out of climate-sensitive systems and
towards greener business. However, more banking credit, facilitative to output
growth and people can buy more durable consumer products, rising energy
consumption, thereby, more CO2 emissions (Sadorsky, 2010; Chang, 2015).

Following the literature findings and transmission channels, we can be
argued that banking systems can potentially affect CO2 emissions through
different transmission mechanisms. Therefore, the specifications of the
econometric model were adopted to identify the impact of bank system-specific
factors on Co2 emission. Also, previous studies have established that various
factors (economic growth, renewable energy consumption, and population)
significantly impact Co2 emissions, classified as control variables. Following
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relationship between the population and CO2 emissions, such as in China
(L1, Fang and He, 2019), in European countries (Martinez-Zarzoso et al.,
2007), and in developed countries (Liddle and Lung, 2010). In contrast, Liu
et al. (2015) document that higher population density decreases pollutant
emissions in China. Ribeiro et al. (2019) indicate that the densification of
large populated urban areas is likely to significantly reduce urban CO2
emissions in the united states. Fan et al. (2006) examined 208 countries and
concluded that population proportion between ages 15 and 64 reduce CO2
emissions for countries with a high-income level. Also, Dalton et al. (2008)
show that population aging may diminish long-term CO2 emissions in the
United States.

Briefly, banking systems play a vital role in mobilizing and distributing
financial resources for the economic systems through lending, investment, and
other financial services. Therefore, banks that finance fossil fuel corporations
shall confirm no potential environmental degradation. For example, the
banking system, as a significant credit supplier, can be a prominent player in
making finance flows compatible with a pathway toward low greenhouse gas
emissions and climate-resilient development. Also, the use of banks clearly
to impact climate change and to get it to stop lending money to fossil fuel
corporations is the next needed in addressing the industry’s material risks
that the gas, oil, and coal industries face. Therefore, banks are in a unique
situation to either entrench fossil-fuel-based energy production or drive the
critical shift to a low-carbon economy.

3. Research Design
3.1. Theoretical Framework

Far from being a hazard to the environment, the banking system appears
to be the most critical factor in accelerating a country’s economic growth.
The banking system offers capital for investment, which boosts growth
(Ibrahim, 2016; Kakes and Nijskens, 2018; Ryszard Barczyk, 2018; Xue
and Zhang, 2019), and it also allows for the deployment of environmentally
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(2016) indicate that economic growth positively impacts CO2 emissions, and
renewable energy consumption has a negative impact on CO2 emissions in 17
OECD countries. Also, Zoundi (2017) reveals that CO2 emissions increase
with economic growth, while renewable energy has helped African countries
reduce their CO2 emissions. On the other hand, in 74 most carbon emission
economies, Sharif et al. (2019) showed that renewable energy negatively
affects CO2 emissions and minimizes environmental hazards. Furthermore,
in 42-African countries, Apergis et al. (2018) indicate that economic growth
increases CO2 emissions, while renewable energy consumption reduces
CO2 emissions. Further, in Latin America and the Caribbean region,
Koengkan et al. (2021) found that economic growth is positively related to
CO2 emissions, while renewable energy consumption negatively relates to it.

In several empirical studies related to the Environmental Kuznets curve
hypothesis (EKC), a U-shaped relationship shows that environmental
degradation (pollution level) increases first with GDP growth and eventually
decreases as the economy develops. For example, Boliik and Mert (2014)
show a U-shaped link between environmental pollution and economic growth;
renewable energy consumption is an effective method for European Union
countries to achieve sustainable growth and improve environmental quality.
Salahuddin et al. (2020) illustrate that renewable energy and energy intensity
reduce CO2 emissions, while economic growth increases emissions in 34 African
countries. In 16 European Union countries, Bekun et al. (2019) discovered that
CO2 emissions decreased due to renewable energy consumption. In contrast,
Ben Jebli et al. (2015) argue that per capita renewable energy increases per
capita emission across 22 Sub- Saharan countries. An increase in real GDP
decreases CO2 emissions, and any fluctuation in the use of renewable energy
may not affect the degradation of the environmental indicator (CO2) in the long
run. Adams and Nsiah (2019) also indicate that renewable energy consumption
and economic growth promote CO2 in 28 countries.

Several studies have examined population as the determinant of CO2
emissions but provided mixed evidence. Most studies show a positive
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According to a bank capital theory presented by Diamond and Rajan
(2000), Bank capital impacts bank safety, the bank’s capacity to refinance at a
low cost, and the bank’s ability to obtain repayment from borrowers or desire
to liquidate them. Martynova (2015) suggests that banks facing higher capital
requirements can decrease credit supply and reduce credit demand by boosting
lending rates, slowing economic growth. According to Prochniak and Wasiak
(2017), a rise in bank capital to assets ratio in the EU28 nations causes a
slowdown in bank lending, which has a negative impact on GDP dynamics. In
contrast. Prochniak and Wasiak (2017) found that the impact of bank capital
to assets ratio on economic growth is positive in OECD countries, implying
that the banking system’s capitalization is beneficial to GDP growth. Also,
Fraisse et al. (2017) mention that capital requirements have little impact on
bank lending and economic activity.

The impact of bank capital on lending is a key factor in the relationship
between financial conditions and real activity. However, the effect of bank
capital on lending is not clear-cut. For example, banks with a more extensive
equity base lend more. According to Gambacorta and Shin (2018), banks with
a higher equity basis lend more, retain more bank profits, and have more bank
capital to relieve the financial conditions of final borrowers. Also, Gambacorta
and Shin (2018) show that higher bank capital is related to more lending, and
the mechanism involved in this channel is reduced funding costs associated
with better-capitalized banks. Kishan and Opiela (2000) bank capital can
mitigate the impacts of any drop in deposits on lending during periods of
monetary tightening. Further, Reghezza et al. (2021) assert that banks with
high capital levels, lower credit quality, and low profits are pushing banks
out of climate-sensitive systems and towards greener businesses, as they are
reacting earlier and more strongly to climate policy actions as a result of
recent climate change initiatives, increased awareness of climate change-
related risks, and the anticipation of more stringent policies.

In theory, economic growth, total population, and energy usage are among
the main critical drivers of global emissions. For example, Bilgili et al.
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significant contributions to climate change as easier access to lending enables
customers to purchase more goods and services. On the other hand, more funds
boost human activities, encouraging energy consumption and increasing CO2
emissions. Furthermore, according to Prochniak and Wasiak (2017), credit
expansion is facilitative to output growth, which increases co2 emissions.
Zhang (2011) also concludes that the loans attract foreign direct investment
to accelerate economic growth, consume energy, and add to Co2 emissions.

Furthermore, consumer loan activities allow buying big-ticket items (i.e.,
automobiles, houses, refrigerators, air conditioners, washing machines,
etc.), which consume energy and destroy environmental quality rising Co2
emissions (Sadorsky, 2010). On the other hand, Liang and Teng (2006)
found that higher bank loans did not lead to economic development in China.
This might explain why the channel for effective capital allocation was
not operating properly, with financial assets concentrated in the four major
state-owned banks, which transfer a large share of their loans to state-owned
corporations under government supervision. Prochniak and Wasiak (2017)
also find that the change in domestic credit is a positive and significant factor
of economic growth in EU countries, which increases CO2 emissions. Also,
Zhang (2011) show that one of the main reasons Co2 emissions in China is
that the bank loans give solid support for corporations to acquire external
finance and extend their investment scale.

Following Paris Agreement, Reghezza et al. (2021) find that European
banks reallocated credit away from polluting firms. also, banking can have a
significant impact combating climate change. Chang et al. (2021) observe that
firms with greater environmental liabilities maintain lower financial leverage
ratios, with a lower fraction of bank debt in total debt. On other hand, Lins,
Servaes and Tamayo (2017) find that during the 2008-2009 financial crisis,
high social responsibility firms were able to raise more debt. Also, Chang et
al. (2021) show that ceteris paribus, less environmentally responsible firms
have a lower fraction of bank debt in total debt, consistent with the notion that
banks are more environmentally sensitive than other lenders.
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improving corporate access to credit and creating lower-cost products and
services. Ghosh (2017) indicated that banks in big markets would experience
more competitive pressures, forcing them to lower interest rates and increase
credit flows. Kishan and Opiela (2000) find that loan supply of bigger-sized
systems will be more flexible to monetary policy due to loan supply changes
arising from the bank lending channel. In this sense, urgently addressing the
problem of financial institutions that are ‘too big to fail’ should be addressed
expeditiously by reducing financial firms’ holdings of high-carbon assets and
protected from failure to finance energy-saving technology.

Other literature focuses on the banking system size impacts and generally
attributes it to economies of scale and scope theory. Large bank systems, for
example, may benefit from economies of scale and scope, allowing them to
invest in energy-saving technologies (Amuakwa-Mensah et al., 2018). Also,
Amuakwa-Mensah and Nésstrom (2022) found that an increase in bank system
size positively and significantly affected the renewable energy consumption
share in 124 countries. Their findings highlight the significance of a well-
functioning banking system in generating the necessary renewable energy
investments to meet future energy demand while simultaneously lowering
CO2 emissions. Furthermore, when banks grow in size, they are better
equipped to provide a guarantee or leverage for the state when purchasing
energy-efficient technology. Hence, the banking system’s size and the large
money amounts it provides that is used for lending, investment, energy
consumption, and economic development may help explain whether it has a
significant in reducing CO2 emissions.

Credit is one of the main drivers of various manufacturing activities, which
contributes to more pollution and degrades the environmental quality. This
is because credit expansion supplies more consumer credits and will help
individuals consume more durable goods such as automobiles, electronic
devices, real property. The consumption will continue to expand as banking
systems provide more and more credit and further degrade the environment.
For example, Sadorsky (2010) finds that banks via loans make their most
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Furthermore, capital adequacy indicates a significant heterogeneous impact;
it increases emissions in the higher CO2 emissions countries (quantile 95)
while it declines emissions in the lower CO2 emissions countries (25th to
75th quantiles). Economic growth significantly has reduced emissions in the
higher CO2 emissions countries (quantile 95) and increased CO2 emissions in
the lower emissions countries (quantiles 25 to 75). Lastly, renewable energy
use and population negatively and homogeneously significantly impact CO2
emissions across all quantiles.

The remainder of the paper is organized as follows: Section 2 presents the
literature review. Section 3 shows the research design, including theoretical
framework, data, and research methodology. Section 4 presents the empirical
results, data description, and discussions—finally, Section 5, Conclusions and
policy recommendations.

2. Literature review

Stakeholders should look at the knowledge of banking systems’
environmental performance (i.e. CO2 emission minimization policies and
strategies). Specifically, the impact of banking system-specific characteristics
on CO2 emission has earned rising attention in the recent literature. Kakes
and Nijskens (2018) confirm that big banking system size positively relates
to credit volume and the global market share that finances fossil fuel
corporations. These raise consumption, investment, economic growth, and
energy use, Hence more CO2 emissions. Kakes and Nijskens (2018) found
that a rapid expansion of the banking system signals excessive credit growth,
excessive reliance on wholesale funding and, thus, financial fragility, and the
emergence of Too-Big-to-Fail banks. In addition, ESRB (2014) indicated that
a large banking system might facilitate excessive credit supply. Also, Cetorelli
and Gambera (2001) emphasize that the aggregate size of banks is crucial
for economic growth. Hence, the big banking system implies more money
for lending, investment, economic development, and energy consumption,
resulting in environmental deterioration. Kakes and Nijskens (2018) explain
that the big banking system contributes more to economic growth by
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and directed current financing clients that extract thermal coal or use it to
generate electricity to stop doing so by 2030.

In this study, we focus on the critical role of banking authorities in reducing
co2 emissions sources and supporting low-CO2 emission technologies
that require finance to enable and absorb new technology. Therefore, our
contribution has two directions: First, we are motivated to examine whether
the current size, capital adequacy, and credit of banking systems are good
things to continue to reduce CO2 emissions. To the best of our knowledge,
with the spread of low-carbon technologies as a vital mechanism to prevent
environmental pollution, empirical evidence still needs to be examining this
role and how banking activity contributes to climate change. More specifically,
we discuss how banking practices as a source of corporate finance impacted
CO2 emissions in 66 selected countries from 2000 to 2017. Second, we use
a novel QR method by Powell (2020). This methodology can explain the
independent variables at any point of the distribution of the Co2 emissions
where the quantile technique is not limited to clarifying the mean of the CO2
emissions. Hence, our study question is, does the size of banking systems and
its adequacy of capital and credit contribute to reducing cCO2 Emissions?
This question leads to three main null hypotheses:

- HOA: The size of banking systems does not contribute to reducing CO2
Emissions.

- HOB: The capital adequacy of banking systems does not contribute to
reducing CO2 Emissions.

- HOC: The credit of banking systems does not contribute to reducing CO2
Emissions.

Our findings reveal a homogeneous positive and significant impact of
banking system size on CO2 emissions increasingly across all quantiles. On
the other hand, credit significantly increases emissions in the lower CO2
emissions countries (quantiles 25 to 50), and credit significantly reduces
emissions in the higher CO2 emissions countries (quantiles 75 to 95).
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and capital adequacy impact a countries’ co2 emissions sources. The expanse
in size of the banking system impacts economic growth, finance fossil fuel
corporations, and investment in energy-saving technologies (Kishan and
Opiela, 2000; Cetorelli and Gambera, 2001; ESRB, 2014; Amuakwa-Mensah
et al., 2018; Kakes and Nijskens, 2018; Amuakwa-Mensah and Nisstrom,
2022). On the other hand, Credit expansion can impact human activities,
investment, economic growth, and energy consumption (Sadorsky, 2010;
Zhang, 2011; Prochniak and Wasiak, 2017). Also, banking system capital
impacts bank lending, funding costs, economic growth, and low-CO2
emission technologies (Martynova, 2015; Fraisse, Lé and Thesmar, 2017;
Prochniak and Wasiak, 2017; Gambacorta and Shin, 2018; Reghezza et al.,
2021). Therefore, we expect these banking system characteristics to affect
CO2 emissions significantly.

Bank decisions play a critical role in restricting the financing to reducing
co2 emissions sources, supporting projects for their conversion, and presenting
low-Co2 emission technologies. Following the Paris Agreement?, European
banks reallocated credit away from polluting firms. Financial institutions now
include climate risks in their evaluation of investment projects due to increased
public demand to reduce the impacts of climate change. For instance, the
European Investment Bank has chosen to stop funding fossil fuel energy
projects by the end of 20213, It has issued energy lending policy guidelines
outlining the sorts of EU assistance and energy projects compatible with
the bank’s goals®. In addition, Nordea Bank adopted the recommendation to
restrict the financing of businesses that utilize fossil fuels as an energy source

2 - 200 countries signed the 2015 Paris Agreement. It seeks to achieve net-zero emissions by the second
half of the century through nationally determined contributions. represents the first comprehensive
climate deal that explicitly recognises the need to “make finance flows compatible with a pathway
toward climate-resilient development and low greenhouse gas emissions.”

3 - The European Investment Bank. EU Bank Launches Ambitious New Climate Strategy and Energy
Lending Policy; European InvestmentBank: Luxembourg, 2019. Available online: https://www.eib.org/
en/press/all/2019-313-eu-bank-launches-ambitious-newclimate-strategy-and-energy-lending-policy.
htm (accessed on 26 October 2021).

4 - The European Investment Bank. EIB Energy Lending Policy: Supporting the Energy Transformation;
Nordea Bank: Luxembourg, 2019. Available online: https://www.eib.org/attachments/strategies/eib
energy lending policy en.pdf (accessed on 25 October 2021).2021).
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1. Introduction

In an era of significant shifts in the global economic and industrial landscape,
banking systems play a critical role in mitigating emissions by influencing the
flow of financing for polluting businesses. For example, the Postal Savings Bank
of China and China Minsheng Bank increased fossil fuel financing in China
from 2016 to 2020 from $168 million to $2.2 billion and $1.7 billion to $10.8
billion; it increased over 1,200% and 550%, respectively (Rainforest Action
Network, 2021). Further, UK banks and asset managers were responsible for
financing 805 million tonnes of CO2 in 2019 (Greenpeace UK and WWF, 2021).
According to CDP?, the greenhouse gas emissions associated with the activities
of financial institutions are more than 700 times higher, on average, than their
direct emissions; almost all climate-related impacts and risks of global financial
institutions come from financing the broader economy. Also, COP21 (2015)
demonstrates the first exhaustive climate agreement explicitly recognizing the
need to make financial flows to reduce greenhouse gas emissions and climate-
resilient development that satisfies global warming targets and rapid CO2
emissions (Reghezza et al., 2021).

Most of the world’s governments almost allow banks to invest in developing
fossil fuels. However, the inculcation of green policies and criteria into bank
lending, trading, and investment practices is growing recognized as necessary
for achieving the core mandates of international financial organizations. For
example, one of the primary purposes of COP21 (2015) was to mobilize
financial institutions to help the transition away from fossil fuels. Therefore,
the banks must lend money (green loans) to fund renewable energy, such
as solar power generation projects. In contrast, Banks should decrease their
fossil fuel financing or even stop all financing for coal-fired power plants and
coal mining in all countries.

There are several channels through which banking systems’ size, credit,

1 CDP ( Carbon Disclosure Project) is an international non-profit organization based in the united
kingdom, Japan, India, China, Germany, and the united states of America that helps companies and
cities disclose their environmental impact. See https://www.bloomberg.com/news/articles/2021-04-27/
banks-produce-700-times-more-emissions-from-loans-than-offices

10




The Role of Size, Capital Adequacy, and Credit of Banking Systems in reducing CO2 Emissions

2 Lokl LfLo (uly A€y Ayl 2231 uanan 93
033531 ST AL Slilat (e !

-:i:-é).x_.dl NPV RSy |

Comdl yainlol

Sle olad¥ly (JUI (uly LSy 2 juall alaill @es 580 dwlyull sda (o)
Buuct Ay yke il UL o0a il .3 ylite 55 66 2 05,801 aeeST 3B Blasi]
Judbed! Llo e (Powell 2020) 3 s (Quantile Regression) ‘:,,Q;_H HlasidU
2 yall alladl] @t o LSl Cadss .’2017011 2000 (10 380 dadail] Al
Lilag Lodes 1380 SISeall gailly 3auzill B3lall I gial jelad Laiw Llmyl 1330
LY gailly LBV pglad LeS gLy e 2 050,SIl aeaST B Blesl e
Joll il muzmin (uSally dadzedll Blad¥l 13 Joudl Lle Llag Loley| 1550
Sl Bl e Byl (S JUI (ol LS JU5 (Jolall 20 Gadipll Blag¥l 1
GBI oyl AL 2D 7 Jo¥1 oyl cpa) Aadzill BLad¥l 13 Joudl 2 50,801 ST
rebad ety e 3de Aaaipdl Bl 1y Jould Al mums (Sally (4757
el ) ELoY pen e Lilag Lo 1530 SISl sailly oamil] 3Ll I giul
Js>  Leslalloia (e 3alanea¥l Lubed! acals) oS (Y957 sl 1 1 257 g3
e a9, ST GB - Blad! e 2 uall albadll (ailias (50 4aS
BlaiYl ol (ads

ool BLES 12 sl alladll @ t0y50,S0 weeT B Blad) s Liat) Sletsd|

eSSl 2l pLasYl £ JLe

&3l Anals —3Leai¥I A —3jlinadly Jogeill eaud — e loe Sliaal 3¢




The Role of Size, Capital Adequacy, and Credit
of Banking Systems in reducing CO2 Emissions

m Marei Elbadri *

e Received. 24,12,2025 e Accepted.26,02,2026

ABSTRACT ¢ DOI https://doi.org/10.5281/zenodo.20030917

This study investigates the impact of bank system size, capital adequacy,
and credit on CO2 emissions in 66 selected countries. To this end, a novel
method of Quantile Regression by Powell (2020) is applied to panel data
from 2000 to 2017. Our findings reveal that Banking system size has a posi-
tive impact, while renewable energy consumption and population show a
negative and significant impact on CO2 emissions in all quantiles. Credit and
economic growth have a positive and significant impact on lower-emissions
countries, and vice versa for high-emissions countries. In contrast, Capital
adequacy significantly reduces CO2 emissions in the lower CO2 emissions
countries (25th to 75th quantiles) and vice versa for the high emissions coun-
tries. Furthermore, renewable energy consumption and population exhibit a
negative and significant impact across all quantities (25th to 95th percentile).
Policymakers can use insights into how banking system-specific character-
istics impact CO2 emissions to see their capacity to reduce such emissions.

¢ Keywords: CO2 emission; Bank system size; Capital adequacy; Bank credit;
Quantile Regression.

* Assistant Professor-Department of Banking and Finance -Faculty of Economics- University of Benghazi.
E-mail: elbadrimarei@yahoo.com

ISSN 7034-3080 (Online)

This research paper is licensed under CC BY 4.0. .
T ISSN 2616-5848 (Print)




Contents

The Role of Size, Capital Adequacy, and Credit of
Banking Systems in reducing CO2 Emissions

m Marei Elbadri




Studies of Accounting ISSUE ACADEMIA
Issued by the Libyan Accountants and Auditors June 2026
Syndicate (LAAS)

* The journal welcomes the studies and scientific research in the fields
of accounting, auditing and related sciences.

* All copyrights are reserved for accounting studies journal, provided
that the editor is the legal representative.

* The copyright of the research transferred to the journal when the
author is informed of Will be

* All opinions expressed in the journal accepted his research reflect the
views of the authors, and do not necessarily reflect the views of the
journal or the union.

* Studies and research may only be reprinted after obtaining written
approval from the editor-in-chief of the journal.

’?@.@?‘

Journal prices
1
1 Members of the LAAS 10LYD
2 Universities staff members 10 LYD
3 Students 5LYD
4 Institutions and companies 15LYD

5 Out of Libya excluding postage fees 20 %




Journal Objectives
Studies of Accounting Journal aims to achieve the following objectives:

1. To publish a scientific research that addresses local, regional or
international research problems related to accounting and auditing.

2. To advance the accounting and auditing professions through publishing
scientific research.

3. To provide researchers with the opportunity to publish their scientific
research and studies, in order to expand the circle of knowledge among
researchers, decision-makers, and practitioners of the accounting and
auditing profession.

4. To encourage the communication between academic researchers on
the one hand and professionals practicing the accounting and auditing
profession on the other hand regarding emerging topics in these fields.

5.To encourage researchers and graduate students to conduct more practical
research in the fields of accounting, auditing, and related sciences.

6. To keep pace with scientific developments and updates issued by
international organizations related to the accounting profession and
cooperate with them.

7. To contribute and participate in professional activities such as
conferences, workshops, and discussion groups.

8. To contribute to the adoption of the principles and rules of governance,
social responsibility and sustainable development.




ACADEMIA

Studies of Accounting ISSUE
Issued by the Libyan Accountants and Auditors June 2026
Syndicate (LAAS)

Journal Profile

Studies of Accounting Journal was established by the Libyan Accountants
and Auditors Syndicate (LAAS) in 2017. This journal is semiannual referred
scientific journal that publishes research and studies related to the financial,
accounting and auditing fields. Moreover, it publishes master’s dissertations,
PhD’s theses, reports from conferences, seminars, and workshops from

inside and outside Libya.

Journal Vision

Excellence, leadership and innovation in the dissemination of scientific re-
search that meets the aspirations of the Libyan academics and professionals

in the field of accounting and auditing,

Journal Message

Studies of Accounting Journal seeks to become a scientific reference for
researchers and the dissemination of research in the field of accounting and
financial auditing and related sciences in accordance with the international

standards of the profession and the scientific conditions for publication.




Scientific Advisory Board

o Prof. Aboubaker Faraj Sharia

Department of Accounting, Faculty of
Economics, University of Benghazi, Libya

eProf. Assedieq Othman AlSaadi

Department of Accounting, Faculty of
Accounting, University of Gharyan, Libya

oProf. Al Maki Maatouk Saoud

Department of Accounting, Faculty of Commerce

and Islamic Economics, Muslat —Alasmarya
Islamic University of Islam, Libya

eProf. Saleh Melod Ramadan Khlaat

Department of Accounting, Faculty of
Economics and Political Science Surman -
Sabratha University, Libya

oProf. Noraldine Abdullah Hamouda

Accounting Department, Faculty of Applied
Administrative and Financial Sciences,
Libya

oProf. Ali Mohamed Moussa

Department of Accounting t, Faculty of
Economics, Zawia University, Libya

eProf. Abdulnasser Ibrahim Noor

Department of  Accounting, Business
College, An-Najah National University,
Palestine

oProf. Mustafa Sasi Fatouah

Department of Accounting, Faculty of
Economics and Political Science Sorman,
Sabratha University, Libya

eProf. Maher Mousa Dargham

Department of Accounting and Auditing at
the Faculty of Economics and Business
Islamic University — Palestine

oProf. Nasr Saleh Mohamed Ahmed

Department of Accounting, Libya Open
University, Libya

oProf. Alhadi Mohamad Alsuhairi

Department of Accounting, Faculty of
Accounting, University of Gharyan, Libya

oProf. Mustafa Bakar Mahmoud

Department of Accounting, Faculty of
Economics University of Benghazi, Libya

oProf. Mustafa Al-Bashir Mani
Department  of  Accounting,
of Economics and Political
University of Tripoli, Libya
eProf. Shala Abu Al-Qasim Al-Abyad
Department of Accounting, Faculty of
Economics and Political Science University
of Tripoli, Libya
eProf. Abdul Hamid Ibrahim Ma"touq
Department  of  Accounting,
of Economics and Political
University of Tripoli, Libya
oProf. Youssef Mamdouh Hamidi
Department of Accounting, Faculty of
Economics and Accounting, Murzuq
University of Fezzan, Libya
eProf. Masoud Mohammed Mariod
Department of Accounting, Faculty of
Accounting University of Gharyan, Libya
eProf. Abdul Moneim Hassan Agbara
Department of Finance and Banking, Faculty
of Economics University of Benghazi, Libya
eProf. Ibrahim Masoud El-Farjani
Department of Finance and Banking, Faculty

of Economics University of Benghazi,
Libya

Faculty
Science,

Faculty
Science,



Studies of Accounting ISSUE it
Issued by the Libyan Accountants and Auditors June 2026
Syndicate (LAAS)

Shudtes of Accounting

Issued by the Libyan Accountants and Auditors Syndicate (LAAS)
under the supervision of the Libyan Authority for Scientific Research.

Copyright.: Authors retain copyright of their work. The journal is granted
the right of first publication.

Syndicate is licensed under Creative Commons Attribution 4.0 International
ISSN: 3080 - 7034 (Online)
ISSN: 2616-5848 (Print)

Local Filing Number: (195/2017)

Legal Deposit Number is (195/2017 AD) from National Book House, Benghazi.

Address:

Libyan Accountants and Auditors Syndicate, Al Wadi Street, behind
Ali Haider Al Saati School, Tripoli, Libya

T: +2189111226420
E: mail@accounting-studies.ly

i

b
< nnqh.m.ll Ia L. '
"%e*” oty AR GD E'E Ii\ ..... -

SRS



Libyan Authority of Scientiic Kesearcn

ISSUE j
7 1\() -

ikl ok | June 2026

Studies o Accounting

Issued by the Libyan Accountants and Auditors Syndicate (LAAS)
under the supervision of the Libyan Authority for Scientific Research.

Editor in Chief
Prof. Muhammad Shaban Abu Ein
Accounting Department, Faculty of Economics and Political Science, University of Tripoli

m Chairman of Editorial Board

e Salahuddin Bashir Al-Turki

Editorial board secretary
Mr. Osama Salem Al Rayani
Accountant and legal auditor

Directed, executed, and
proofreading by
Al-Qabas Media Services

m Editorial Board
e Prof. Abdulrazak Almabrok Aboufid
Accounting Department, School of Administrative
Sciences, Libyan Academy for Postgraduate studies
o Dr. Abdelhamid A. A. Magrus
Accounting Department, School of Administrative
Sciences, Libyan Academy for Postgraduate studies
o Dr. Ali Abdel Salam Nasef
Accounting Department - Faculty of Economics
and Political Science, Souk El Ahad - Ez-Zitouna
University
o Dr. Mohieldin Omar Al-Najjar
Accounting Department, Faculty of Economics and
Political Science, University of Tripoli
o Dr. Mansour Mohamed Al-Ferjani
Accounting Department - Faculty of Economics, Al-
Marqab University
o Dr. Mohamed Aboulgasem Zakari Yakalhef
Accounting Department, Faculty of Economics and
Political Science, University of Tripoli



	00
	01
	2
	03
	04
	05
	06
	07
	08
	09
	10
	11 
	1e
	00e

