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Abstract

With the financial industry in various countries under strict regulation and interest
rates increasingly market-oriented, the rise of the green finance sector has significantly
impacted the operations of commercial banks. This influence is particularly evident in
green credit, bonds, and insurance, which have emerged as critical components of
sustainable finance. As a novel financial paradigm, green finance presents vast
development prospects by linking economic growth with environmental sustainability.
By actively developing green financial products and services, commercial banks can
enhance their operational performance and create new profit growth opportunities. This
study conducts an empirical analysis using data from state-owned, joint-stock, and city
commercial banks to evaluate the relationship between green finance and bank
performance. The findings reveal that green finance positively impacts the operational
performance of commercial banks. Notably, green credit emerges as a significant driver,
improving profitability while addressing environmental challenges. However, the study
also identifies several challenges, such as the need for strategic alignment, product
innovation, and enhanced risk management. Commercial banks must improve strategic
planning, foster innovation, and strengthen their competitiveness to sustain momentum
while maintaining a strong sense of social responsibility. These efforts will contribute to
advancing green finance and enable banks to play a pivotal role in promoting sustainable
economic development. This research provides valuable insights for policymakers and
financial institutions aiming to align economic objectives with environmental goals.

Keywords: green financing, social financing, social sustainability, commercial
banks, operations, green lending, profitability, financial regulation
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Kacbl1 KapKbLUIAHABIPYAbIH KOMMEPUHMSJIBIK 0AHKTEP ONepanusaibIK
KbI3METiHE dCePiH SIMITUPUKAIBIK TAJAAY

Tanrap C.'*, Kyanosa JI.A.!
'on-®dapabu amvindazel Kazax ¥ammoix Yuusepcumemi, Anmamol, Kazaxcman
Tyiin

OpPTYpJi enjeplaeri Kapbl WHAYCTPHUSCHI KaTaH PETTEYre KOHE MalbI3IbIK
MeJTIIepIeMeNep/IiH HapbIKKa OediMienyiHe OaiIaHbICThI KAChUT Kap>Kbl CEKTOPBIHBIH
eCyl KOMMEPIMSITBIK OaHKTEpIiH KbI3METiHE aiTapiablKTail acep erti. byn acep acipece
TYPaKThl KApXBIHBIH MaHBI3BI Kypamjac OeJiiKTepi peTiHae mMaijga OosFaH KachUl
Hecuene, oOnuranusaiapia *oHE CaKTaHIbIpyAa alKbH KepiHedi. JKaHa Kap>KbLIBIK
napajurMa peTiHAE JKAachll Kap)KbUIAHABIPY AKOHOMHKAIBIK OCYAl 3KOJOTHSUIBIK
TYPAKTBUIBIKIICH OaMIaHBICTHIPY apKbUIbl YJIKEH JaMy MHepClEeKTUBANAPbIH YCHIHA/IBI.
Kacbur  KapKbUIBIK ~OHIMJEP MEH KbI3METTEepIi O€JICeHII JaMbITa OTBIPHII,
KOMMEPIVMSUIBIK OaHKTEp ©3[CpiHIH ONepauusiIblK KOPCETKIIITEPiH jKaKcapTa ajiajbl
YKOHE TTaliIaHbIH 6CYyiHE kKaHa MYMKIHIIKTEp *kacail anaapl. bys 3epTrey ®achll KapKbl
MeH OaHK KbI3METIHIH apachlHIAFbl OalIaHbICTHl Oaranay YIIIH MEMIICKETTIK,
aKIIMOHEPJIIK JKOHE KaJlaJblK KOMMEPUHMSUIBIK OaHKTEpAiH JEpeKTepiH TaiimanaHa
OTBIPBINT SMIIUPHUKANBIK Taugay Kyprizemi. HoTwxkenep Kackll KapKbUIAHIBIPY
KOMMEPUHMSUTBIK ~ OaHKTEpMiH OMNEpPalMsUIBIK KOPCETKIIITEpIHE OH ocep eTeTIHIH
Kepcereni. Atam alTKaHa, Kachll HECHE DKOJIOTHSUIBIK MOCeNenepl Mmenry Ke3iHmae
TaOBICTBUTBIKTBI apTTHIPATHIH MaHBI3NBI paliBep peTiHIe maina Oomansl. JlereHMmeH,
3epTTE€y COHBIMEH KaTap CTPATEeTHUSJIBIK TEHECTIPY, OHIMJI HWHHOBAIUSJIAY KOHE
ToyeKennepai 0ackapynbl KakcapTy CHUSKTBI OipHelIe KUBIHIBIKTApIbl AHBIKTANIBI.
KoMmmepuusuiblk GaHKTEp CTpaTErHsUIbIK JKOCTApJIay bl KETULIPIN, WHHOBAIUSIAPIbI
JAMBITBII, QJICYMETTIK JKayalKepIIUTiK Ce3IMiH CaKTall OTBHIPBIIN, CEPIiH/I CaKTay YIIiH
0ocekere KaOUIETTUIINH KYMIEWTyl Kepek. byn Kym-kirep >kachbul Kap>KbUIaHIBIPYIbI
utrepineryre BIKMAl €Teli KoHe OaHKTepre TYPaKThl SKOHOMHKAIBIK JAaMybl
UIrepineTyie memyn pejl aTKapyFa MYMKIHIIK Oepeai. by 3epTrey 3KOHOMHMKAIBIK
MakcaTTapIbl  OSKOJOTHSUIBIK ~ MaKCcaTTapMEH  COHKecTeHAIpyre  OaFbITTaliFaH
casicaTKepJiep MEH Kap> Kbl MHCTUTYTTAPHI YIIIIH KYH/IbI TYCIHIKTEP Oepei.

Kiar ce3nep: xacbll KapKbUIAHIBIPY, QJIEYMETTIK KapKbUIAHABIPY, SJI€YMETTIK
TYPaKTBUIBIK, KOMMEPLHUSUIBIK OaHKTEp, Oneparusiiap, Kachll Hecuesey, TaObICThUIBIK,
KAapKbUIBIK pETTEY
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OMIUPHYECKUA aHAIHU3 BIUSIHUS 3€JIEHOTO (PMHAHCUPOBAHUS HA
OIePALHOHHYIO e TeJIbHOCTh KOMMepYeCKUX 0aHKOB

Coyaerkan T.'*, Kyanosa JLLA.!
'Kaszaxcxuii nayuonansuuiii yuueepcumem um. ano-Papabu, Anmamul, Kazaxcman
AHHOTANHUA

[TockonbKy GuHAHCOBASE MHAYCTPHUS B Pa3HBIX CTpAaHAX HAXOMUTCS TMOJ CTPOTHM
peryaupoBaHueM, a MPOIEHTHBIE CTaBKH BCE OOJbIIE OPUEHTUPOBAHBI HA PHIHOK, POCT
CeKkTopa 3eleHoro (UHAHCUPOBAHUS CYIIECTBEHHO TIOBIUSJ Ha JIEATEIbHOCTh
KOMMEpUYECKHX OaHKOB. OTO BIHSHHE OCOOCHHO 3aMETHO B 3€JI€HOM KpeIuTe,
OOMUTAINAX ¥ CTPAXOBAHUH, KOTOPHIE CTAIA BAXKHEHIIIIMH KOMITIOHEHTAMH YCTOWYUBOTO
¢unancupoBanusa. Kak HoBas QuHaHCOBas mapaaurma, 3ejieHoe (QUHAHCHPOBAHHUE
MIPEJICTABISIET OTPOMHBIC MEPCIEKTUBBI PA3BUTHS, CBS3BIBAS SKOHOMUYECKUU POCT C
JKOJIOTHYECKONW yCTOWYMBOCTBIO. AKTHBHO pa3pabarbiBas 3elieHble (DMHAHCOBBIC
MPOAYKTHI U YCIyTd, KOMMEpUYecKrue OaHKH MOTYT IMOBBICUTH CBOKO ONEPAMOHHYIO
3¢ ()EKTUBHOCTh M CO3/1aTh HOBBIE BO3MOXHOCTH I pocTa mnpuObum. B 3ToM
UCCJICIOBAHUH TIPOBOJUTCS OMIUPUYECKUNA aHAU3 C HUCHOJIb30BAaHHEM JIaHHBIX
rOCyAapCTBEHHBIX, AKIMOHEPHBIX U TOPOJACKHX KOMMEPUYECKHX OaHKOB JUIsl OLIEHKH
B3aMMOCBSI3M MEXIY 3€JeHbIM (HUHAHCUpOBaHHEM U 3(deKkTuBHOCTHIO OaHKa.
Pesynprarhl MmOKa3bIBAIOT, UTO 3€JieHOE€ (PUHAHCHPOBAHUE MOJOXKHUTEILHO BIUSET Ha
oTepaIoHHy 0 3PPEKTUBHOCTh KOMMEPUECKIX OAaHKOB. B 4acTHOCTH, 3€TI€HBINH KPEAUT
CTaHOBUTCS 3HAYUTEIbHBIM (PaKTOPOM, MOBBIIIAIOIIUM IPUOBUIEHOCTH U OAHOBPEMEHHO
pEeIIaoNIUM SKOJIoTHUYeCcKue MpobaemMbl. OHAKO B HCCIIEI0BAHUH TaKKe BBIABIISETCS P
mpoOsieM, TaKUX KaK HEOOXOIMMOCTh CTPATErHYeCKOTO COIIaCOBAaHUS, WHHOBAIIMH
MPOAYKTOB M YIy4YIlIEHHOE ympaBieHue puckamu. Kommepueckue OaHKU JOIKHBI
VIAYYIIUTh CTPATETUYECKOE TIAHUPOBAHUE, MOOMIPSATH HMHHOBAIMU U YKPEIUIATH CBOIO
KOHKYPEHTOCIIOCOOHOCTh, 4YTOOBI TOAJEPKUBAaTh TUHAMHKY, COXpaHSs IpU 3TOM
CHJIPHOE YyBCTBO COLIMAIIBHOM OTBETCTBEHHOCTH. DTH yCcWiHsa OymyT criocOOCTBOBAaTh
MIPOABMXKEHUIO 3€JIEHOTO (PMHAHCUPOBAHMS M MO3BOJIAT OaHKaM UrpaTh KIIOUYEBYIO POJIb
B CONCHCTBUM YCTOMYMBOMY 3KOHOMHUYECKOMY Pa3BUTHIO. DTO HCCIEIOBAaHHE JaeT
LIEHHYI0 MH(QOpPMAIMIO ISl TOJUTUKOB M (PUHAHCOBBIX YUPEKIACHHM, CTPEMSILUXCS
COIVIACOBATh SKOHOMHUYECKHUE LIETH C LeNIIMU OXPAaHbI OKPY>KaIOLIeH CpeIbl.

KuroueBbie cioBa: 3ei1eHoe (UHAHCHPOBAHHE, COIUATbHOE (UHAHCHPOBAHHE,
COIlMANIbHASl YCTOWYMBOCTh, KOMMEpUYECKUEe OaHKH, OTepalliy, 3eJICHOe KPEJIUTOBaHUE,
MPUOBUTEHOCTh, PUHAHCOBOE PETYIUPOBAHUE
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Introduction

This paper is dedicated to an empirical analysis of the impact of green finance on
the operational performance of commercial banks. The study selects three state-owned
banks in China—Industrial and Commercial Bank of China (ICBC), China Construction
Bank (CCB), and Agricultural Bank of China (ABC)—as its sample. As large state-
owned banks, these institutions hold a significant market share and influence in the
banking sector, playing a crucial role in maintaining the stability and development of the
national economy. Green finance refers to a financial model that promotes sustainable
development and environmental protection through financial mechanisms. As global
environmental issues become increasingly prominent, green finance plays a crucial role
in addressing challenges such as climate change and resource scarcity. In China, relevant
authorities are integrating “green” with the new development concepts of “innovation,
coordination, openness, and sharing”. At this stage, China's economy is transitioning
toward green development, moving away from a past focus solely on high-speed growth.
[1] This study aims to gain an in-depth understanding of the impact of green finance on
the operational performance of commercial banks through empirical analysis. By doing
so, it seeks to provide theoretical and practical guidance to encourage commercial banks
to accelerate the development of green finance, improve their operational performance,
and offer recommendations for achieving sustainable development.

Literature review

This article studies the impact of green finance on the operating performance of
listed commercial banks. After reviewing the relevant literature on this topic, it is found
that most scholars quantify the green finance and operating performance of commercial
banks and then discuss the relationship between them. Therefore, when summarizing the
literature, it is divided into the following two categories.

Evaluation of Green Finance

The development of green finance plays an indispensable role in national economic
development. For instance, Xu Wenjuan (2011) highlighted that the implementation of
green finance is an innovative environmental policy reform. By leveraging financial
mechanisms within the market economy, industrial sectors shift from extensive growth
to green, energy-saving, and emission-reduction-focused development, thereby adjusting
the country's economic structure and promoting a transformation in economic growth
patterns [2]. Regarding the evaluation of green finance, some scholars in Asia have
adopted single indicators. For example, Li Su, Jia Yanyan, and Da Tanfeng (2017), Tao
Xi (2016), Hao Qingmin, Wu Qianyue, and Ge Guofeng (2016) quantified green finance
by using the year-end balance of green credit in commercial banks [3, 4, 5]. However,
Zhang Xin (2017) disagreed with using the green credit balance as a metric, arguing that
it does not effectively reflect the implementation of green finance. Instead, he suggested
using a relative measure, such as the ratio of green credit balance to the total loan balance
of commercial banks, to assess green finance operations [6]. Similarly, Wu Yingqgian
(2017) also used the green credit ratio for evaluation [7]. Scholars who rely on single
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indicators to evaluate green finance often overlook the need for a comprehensive
systematic assessment. Some scholars have emphasized the importance of constructing a
green finance framework within the current market economy. They proposed using
financial tools, such as green asset securitization, green loans, and green bonds, to address
the challenges of high financing costs and difficulties faced by environmental enterprises.
Similarly, Zeng Xuewen (2014) systematically built an evaluation system for the green
finance operations of banks in China to measure the development level of green finance.
The study concluded that since 2010, green finance operations have shown a steadily
increasing trend [8].

In Western countries, the concept of green finance was explored much earlier than
in other regions. For instance, Cowan E. (1999) conducted an in-depth discussion on the
basic concept of environmental finance and its outward conceptual expansion [9]. Marcel
Jeucken (2001) argued that green finance is not a newly introduced concept but rather an
evolution of sustainable finance [10]. Sonia Labatt and Rodney R. White (2002) proposed
that the specific implementation of environmental financing involves a social financing
behavior aimed at optimizing the natural environment and reducing risks derived from
environmental destruction through rational resource allocation [11]. Paul Thompson and
Christopher J. Cowton (2004) suggested that implementing green finance is not solely
focused on maximizing the economic benefits of commercial banks but involves
evaluating enterprises during the loan approval process based on whether they use funds
to fulfill environmental responsibilities. Enterprises are assessed against this criterion,
and the evaluation results determine the issuance of loans [12]. Regarding the evaluation
of green finance, they emphasize comprehensive evaluation methods. For example, E.J.
Cilliers, E. Diemont, and D. J. Stobbelaar (2010) suggested that a value matrix method
could be used to quantify green finance comprehensively. This is reflected in the value
matrix, sets, and green compensation. Economic and environmental win-win outcomes
can be achieved through these integrated analytical methods to promote sustainable
development [13].

Evaluation of Operational Performance

A comprehensive review of existing literature on the evaluation of bank operational
performance reveals that some scholars often employ methods such as factor analysis and
principal component analysis when conducting independent studies on commercial bank
performance evaluation systems. For example, Gu Haifeng and Li Dan (2013) and Gu
Haifeng and Wu Di (2013) used these methods, which have the advantage of providing
a comprehensive evaluation. However, the dimensionality reduction process can result in
losing the original meaning of variables, making the interpretation of the metrics more
challenging [14, 15]. In studies examining the impact of green finance on the operational
performance of publicly listed commercial banks, most scholars have chosen single
indicators to reflect bank performance. For instance, Zhu Jigao, Rao Pinggui, and Bao
Mingming (2012) used the non-performing loan (NPL) ratio as a variable to explain bank
operational performance from the perspective of loan management. They found that the
NPL ratio negatively correlates with loan quality [16]. Similarly, Li Su, Jia Yanyan, and
Da Tanfeng (2017) used the return on assets (ROA) as a reference indicator, arguing that
the fluctuation trend of ROA reflects the rise and fall of a bank's operational performance.
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If ROA shows an upward trend, it indicates stable improvement in operational
performance; conversely, a downward trend signals poor performance [3]. While the
single-indicator approach offers clear and direct advantages, evaluating operational
performance solely based on loan quality or asset returns lacks comprehensiveness and
systematicity. A multi-dimensional perspective is needed to evaluate the bank's
operational performance. For example, Liu Yunlin (2016) analyzed the operational
performance of commercial banks from both profitability and risk perspectives. From the
profitability perspective, ROA was selected, and from the risk perspective, the NPL ratio
was used. This multi-dimensional indicator selection approach ensures that the evaluation
method is both comprehensive and systematic [17].

In Western countries, research on the impact of green finance on the operational
performance of publicly listed commercial banks emphasizes comprehensive evaluation
methods, including data envelopment analysis, non-parametric analysis, parametric
analysis, factor analysis, and principal component analysis. Some scholars introduced the
principal component analysis method, which extracts principal components from the
original variables through dimensionality reduction to achieve comprehensive scoring.
West (1985) analyzed data from 1,900 U.S. banks over two years and used factor analysis
to extract four main factors. Based on the characteristics of the variables, these factors
were categorized as capital adequacy, asset profitability, asset quality, and asset liquidity,
providing an overall evaluation of bank operational performance from these four
dimensions [18]. Humphry and Berger (1997) argued that bank operational performance
should be measured from an efficiency perspective and proposed using parametric and
non-parametric analysis methods for comprehensive quantification [19]. From the
perspective of banking operations, Penny Street and Philip E. Monaghan (2001)
conducted an extensive analysis of three channels through which banks provide green
financial services: electronic devices, online banking, and physical branches. They
integrated these green financial service channels with bank operational performance to
construct a systematic green finance framework, which was then used as a standard for
assessing the operational capacity of banks [20]. Oliver Schmid (2000) examined the
types of green financial service products and highlighted the importance of improving
the structure of green finance for building a comprehensive evaluation system. He
proposed focusing on green financial tools, including green financial products, green
insurance, securities, and credit services, as well as their associated environmental
benefits and risks. Based on these products and the benefits and risks they generate, he
suggested a thorough evaluation of the environmental performance brought about by
green finance, aiming to promote the maturity and systematization of green financial
operations [21].

Research and Methodology

The data of this study comes from the CSMAR database, and an empirical analysis
is conducted around the impact of green finance on the operating performance of
commercial banks. Among the research subjects, the large state-owned banks selected
are Industrial and Commercial Bank of China, China Construction Bank and Agricultural
Bank of China. As large state-owned commercial banks, these three banks not only
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occupy an important position in the banking industry, with significant market share and
influence but also play a key role in the stability and development of the national
economy. In addition, this study selected Ping An Bank, Industrial Bank, China
Merchants Bank, and CITIC Bank as samples among the joint-stock banks. These joint-
stock banks, known for their flexible operating models and market-oriented operations,
have garnered significant attention for their performance in the field of green finance.

In addition, Hua Xia Bank and Ningbo Bank were selected from city commercial
banks. City commercial banks play a critical role in local economies, and their operating
characteristics and market performance are representative. By selecting banks of different
types, this study aims to comprehensively understand the development of green finance
among commercial banks in this region and conduct an empirical analysis of their
operational performance.

Indicator system construction: To study the impact of green finance on the
operating performance of commercial banks, the following indicator system is
constructed: the explained variable is ROA (net profit rate of total assets = net profit/total
assets); the explanatory variables are (green credit balance scale) green credit balance
logarithm Lngreen, total assets Lnassets, capital adequacy ratio car, non-performing loan
ratio NPLratio, and liquidity ratio LiquidityRatio. ROA refers to the ability of an
enterprise to create net profit using all its assets, and the calculation formula is ROA =
net profit/total assets. The green credit balance scale refers to the total amount of green
credit outstanding at the current specific point in time. Total assets refer to the total value
of all assets of an enterprise, including fixed assets, current assets, etc. Total assets reflect
the capital scale and operating strength of an enterprise. Capital adequacy ratio refers to
the ratio of a financial institution's capital to its balance sheet assets after deducting risk
exposure. The non-performing loan ratio refers to the proportion of non-performing loans
in a bank or financial institution to its total loans. The current ratio is an indicator used to
measure the relationship between a company's current assets and current liabilities, and
the calculation formula is current ratio = current assets/current liabilities.

Model construction: This paper uses a multivariate linear regression model to
construct the formula. In this model, the explained variable is ROA (net profit margin of
total assets), and the explanatory variable is the logarithm of green credit balance
(Lngreen). The control variables include the logarithm of total assets (Lnassets), capital
adequacy ratio (car), non-performing loan ratio (NPLratio), and liquidity ratio
(LiquidityRatio).

The model formula is expressed as (1):

ROA = + B1 x Lngreen + 2 x Lnassets + 33 x car + 4 (1)
xNPLratio + B5 % LiquidityRatio + ¢

In the formula, B is the intercept, which indicates the expected value of ROA when
all explanatory variables and control variables take their baseline values; B1, B2, B3, p4,
and B5 are regression coefficients, indicating the degree of influence of each variable on
ROA: ¢ is the error term, indicating the influence of other unconsidered factors on ROA.
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Correlation Analysis

As shown in Table 1, correlation analysis can further test and verify the factors that
affect the profitability of commercial banks.

Table 1. List of correlation analysis results

Variable code Year ROA Lngreen car Lnassets | NPLratio

code 1

year 0 1

ROA -0.210 -0.129 1

Lngreen 0.209 0.134 0.477*** 1

car 0 0.926%** -0.0620 0.121 1

Lnassets 0.285* 0.116 0.455%** | (.922%%* 0.103 1

NPLratio 0.407%** -0.169 -0.231 0.438%** -0.214 0.434%** 1

LiquidityRatio -0.284* 0.429°%** -0.282* 0.0370 0.467%** -0.129 -0.00500

Type of bank -0.234 0 0.43_8*** -0.816%** 0 -0.949*** | -0.376%*

L1 ROA -0.124 -0.154 0.939%** | (.539%** -0.146 0.542%%* -0.209

L1 Lngreen 0.218 0.117 0.461%%* | (.995%** 0.118 0.923%** 0.391**

L1 Lnassets 0.286* 0.0900 0.427%%* | (.923%** 0.0890 0.999%** 0.374**

L1 car 0 0.846%** 0.0140 0.0730 0.869%** 0.0740 -0.211

L1 NPLratio 0.341** -0.0700 -0.201 0.497*** -0.0810 0.502%** 0.884***

L1

LiquidityRatio -0.362%* 0.282* -0.119 0.00900 0.288* -0.155 -0.0130

est fe3 0.194 0.354** 0.226 0.542%** | 0.317** | 0.633*** -0.0390

est fe4 -0.117 0.426%** -0.202 -0.0340 | 0.382%** -0.0880 0.0770
LiquidityRatio | Typeofbank | L1 ROA Lnlg,:rleen LnaI:slsets L1 car NPIIjatio

LiquidityRatio 1

Typeotfbank 0.115 1

L1 ROA -0.410%** 1

L1 Lngreen 0.0160 0.548%** 1

L1 Lnassets -0.151 -0.507*** | 0.530%** | 0.925%** 1

L1 car 0.438%** -0.823%** -0.0430 0.0980 0.0660 1

L1 NPLratio 0.0180 -0.95  *** -0.123 0.506%** | 0.511*** -0.136 1

L1

LiquidityRatio 0.780%** 0 -0.234 0.0190 -0.153 0.338%* 0.0100

est fe3 -0.0930 -0.443%** 0.361%*% | 0.605*** | 0.711%** 0.108 0.150

est fe4 0.40 [ *** 0.105 -0.349** -0.0710 -0.118 0.133 0.197
Liqui(;;tlyRatio -0.603%%** est fe est RE est fe3 est fe4

L1 1

LiquidityRatio

est fe3 -0.200 1

est fe4 0.342%%* -0.302** 1

Note: the authors conducted analysis based on data collected from the annual reports of Industrial and
Commercial Bank of China, China Construction Bank and Agricultural Bank of China and the CSMAR
database.

***p<0.01, **p<0.05, *p<0.1

A positive correlation exists between Return on Assets (ROA) and Green Finance
(Lngreen), indicating that commercial banks' participation in green finance activities may
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positively impact their profitability. Capital Adequacy Ratio (CAR) is also positively
correlated with green finance, suggesting that commercial banks' capital adequacy level
is related to their involvement in green finance projects, which may affect profitability.
The scale of assets (Lnassets) is positively correlated with green finance, implying that
an increase in asset size might be associated with greater participation in green finance
activities, thereby positively influencing profitability. Non-Performing Loan Ratio
(NPLratio), however, does not exhibit a significant correlation with green finance,
indicating that participation in green finance projects may not directly affect the level of
non-performing loans in commercial banks. Besides the above factors, the relationship
between the Liquidity Ratio and the Type of Bank with green finance also requires further
investigation.

Regression Analysis

The regression model results show that the F-statistic of the model is 11.00, with a
p-value less than 0.001, indicating that the model is overall significant. The R-squared
value is 0.5851, suggesting that the model explains 58.51% of the variance in the
dependent variable, ROA. Controlling for other variables, the LnGreen variable
positively impacts ROA, with a coefficient of 0.0006714 and a p-value of 0.009. The
variables Lnassets, CAR, and LiquidityRatio do not significantly affect ROA. In contrast,
the NPLRatio variable has a negative impact on ROA, with a coefficient of -0.0029223
and a p-value less than 0.001. Overall, the regression model is significant, and it has
passed the Variance Inflation Factor (VIF) test, indicating that there is no strict
multicollinearity. (Table 2)

Table 2. List of regression analysis results

ROA Coef. St.Err. t-value p- [95% Conf Interval]
value

Lngreen 0.0006714 0.0002451 2.74 0.009 0.0001756 0.0011672

Lnassets -0.0000583 0.0004592 -0.13 0.900 -0.0009873 | 0.0008706

car -0.0005438 0.0004032 -1.35 0.185 -0.0013594 | 0.0002718

NPLratio -0.0029223 0.0005942 -4.92 0.000 -0.0041241 | -0.0017204

LiquidityRatio | -0.0000419 0.0000236 -1.78 0.083 -0.0000897 5.80e-06

Constant 0.0193842 0.0057009 3.40 0.002 0.0078531 0.0309153

R-squared 0.5851 Root MSE 0.00109

Adj R-squared 0.5319 Number of obs 45

F-test 11.00 Prob>F 0.0000

Note: The author conducted an analysis based on data collected from the annual reports of banks such
as the Industrial and Commercial Bank of China, China Construction Bank and Agricultural Bank of
China, and the CSMAR database.

Year Fixed Effects Model Regression Analysis

Based on the given regression results, the impact of green finance on the
profitability of commercial banks can be analyzed (Table 3).
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Table 3. Summa

of fixed effect output model results

Variable Y

Lngreen 0.001** (3.05) Observations 45
Lnassets 0.002 (0.73) Number of code 9
car -0.001 (-1.42) R-squared 0.567
NPLratio -0.000 (-0.32) Company FE YES
LiquidityRatio -0.000%** (-3.48) Year FE YES
2016 -0.002** (-2.80) F test 9.69¢-06
2017 -0.001*** (-3.40) 2 a 0.470
2018 -0.000*** (-3.85) F 41.99
2019 Observations 45
Constant 0.005 (0.35)

Note: The author conducted an analysis based on data collected from the annual reports of the Industrial
and Commercial Bank of China, China Construction Bank and Agricultural Bank of China, and the

CSMAR database. ***p<0.01, **p<0.05, *p<0.1

First, the regression results include a sample size of 45, with 9 different groups
(codes) participating in the empirical analysis. The R-squared value of the regression
model reflects the extent to which the model explains the dependent variable (ROA, i.e.,
profitability). In this model, the overall R-squared is 0.3007, indicating that the linear
combination of all explanatory variables accounts for 30.07% of the variation in ROA.
When only considering within-group variation (Within), the R-squared increases to
0.5666, meaning that the explanatory variables in the model account for 56.66% of the
variation in ROA within groups. In addition to within-group variation, the model also
considers between-group variation (Between), which explains 31.68% of the variation in
ROA.

Next, the focus is on the coefficients and significance of the explanatory variables.
The coefficient for Green Finance (Lngreen) is 0.0013088, with a standard error of
0.000429. This indicates that holding other explanatory variables constant, each unit
increase in Lngreen will lead to an increase of 0.0013088 units in ROA. This coefficient
is statistically significantly greater than zero (p-value = 0.016), meaning that Lngreen has
a statistically significant positive impact on ROA.

The Lnassets (total assets) coefficient is 0.00121, with a standard error of
0.0022594 and a p-value of 0.488. This suggests that holding other explanatory variables
constant, each unit increase in Lnassets will lead to a rise in 0.00121 units in ROA.
However, statistically, this coefficient does not significantly differ from zero, as its p-
value is relatively significant (greater than 0.05).

The coefficient for the CAR variable is -0.0013927, with a standard error of
0.0009817 and a p-value of 0.194. Thus, holding other explanatory variables constant,
each unit increase in CAR will result in a decrease of 0.0013927 units in ROA. However,
the difference between this coefficient and zero is insignificant from a statistical
perspective.

The NPLratio (non-performing loan ratio) coefficient is -0.0002374, with a
standard error of 0.0007324 and a p-value of 0.754. This indicates that each unit increase
in NPLratio will lead to a decrease of 0.0002374 units in ROA. However, statistically, it
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cannot be determined whether this coefficient significantly differs from zero, as its p-
value is quite significant.

The coefficient for the Liquidity Ratio variable is -0.0000669, with a standard error
of 0.0000192 and a p-value of 0.008. This indicates that holding other explanatory
variables constant, each unit increase in the Liquidity Ratio will lead to a decrease of
0.0000669 units in ROA. The statistical results show that this coefficient is significantly
different from zero. Lastly, attention should be given to the effect of years (year) on ROA.
The regression results show that the logarithmic differences for 2016, 2017, and 2018
(2019 is not provided) all have negative coefficients with high significance levels. This
suggests that commercial banks' profitability may have declined over time. In summary,
based on the given regression results, The study concluded that green finance (Lngreen)
has a positive impact on the profitability (ROA) of commercial banks; the impact of
variables such as bank assets (Lnassets), capital adequacy ratio (CAR) and non-
performing loan ratio (NPLratio) on the profitability of commercial banks have not
reached statistical significance; the liquidity ratio has a negative effect on profitability;
in addition, the year variable has an impact on the profitability of commercial banks,
especially in 2016 and 2017.

Results

This study combined the results of model analysis to conduct an empirical study on
the impact of green finance on the operating performance of commercial banks and drew
the following conclusions. First, green finance has a significant positive impact on the
operational performance of commercial banks. The empirical results indicate that
commercial banks adopting green finance strategies perform better in terms of
operational performance. This finding is consistent with other related research,
confirming the positive role of green finance in commercial banking. Second, green credit
positively influences the operational performance of commercial banks. The empirical
results show that by allocating funds to green projects that meet environmental and social
sustainability standards, commercial banks not only fulfill their social responsibilities but
also achieve higher operational performance. Therefore, commercial banks should
vigorously promote expanding the green credit business. Third, diversifying green
financial products improves commercial banks' operational performance. The study
reveals that providing various green financial products enables commercial banks to
attract more customers and expand their market share, thereby enhancing operational
performance. As a result, commercial banks should continuously innovate and launch
more green financial products. Fourth, green finance plays a positive role in improving
the risk management capabilities of commercial banks. The empirical results demonstrate
that commercial banks adopting green finance strategies perform better in managing
environmental and social risks, which reduces risk management costs and improves their
risk management capabilities.

Based on the research conclusions, the following recommendations are proposed.
Commercial banks should promote the implementation of green finance strategies by
actively integrating environmental and social factors into their business decision-making
processes. This includes formulating and implementing policies and measures related to
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environmental and social responsibilities to maximize the positive impact of green
finance on operational performance. Additionally, they should further promote the
development of green credit businesses by allocating funds to green projects that meet
environmental and social sustainability standards, which not only helps fulfill social
responsibilities but also enhances their operational performance. Commercial banks
should also innovate and launch diversified green financial products to attract more
customers and expand their market share. These products can include green loans, green
bonds, and green investment funds, catering to the diverse needs of customers and
providing new growth opportunities for the banks. Furthermore, commercial banks
should optimize their green finance talent systems by establishing green finance research
think tanks, encouraging experts and scholars to conduct green finance research, creating
talent incentive mechanisms, and forming interdisciplinary research teams to integrate
professional resources from different fields.

Conclusion

The rapid development of green finance has profoundly impacted commercial
banks' business models and performance. This study highlights that green finance not
only provides a platform for developing innovative financial products and services but
also offers opportunities for banks to address climate change, sustainable resource
utilization, and environmental protection. The development of green finance strengthens
banks' sense of social responsibility, encouraging them to incorporate more
environmental elements into financial services, thereby enhancing public trust and
market competitiveness. However, the current development of green finance still faces
numerous challenges, including incomplete policy incentive mechanisms, unstable
market demand, and the lack of unified green standards. These challenges limit the
comprehensive improvement of commercial banks' performance through green finance.
Thus, commercial banks need to play a more significant role in improving the green
finance ecosystem by aligning with policies, enhancing business innovation, and
increasing financial support for green projects to promote green finance's widespread and
in-depth development. In the future, commercial banks should actively optimize the
structure of green financial products, explore more diversified green finance models, and
strengthen risk management to ensure the sustainable development of green finance. By
advancing green finance, commercial banks can contribute to the harmonious
development of the economy, society, and environment while securing a more
advantageous position in global competition and becoming leaders in responsible and
sustainable development within the international financial market.

In conclusion, green finance presents significant potential and development
opportunities for commercial banks, but its full realization requires collaborative support
from policies, markets, and industries.
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