
Theoretical and Practical Research in Economic Field 

 

 

 

Quarterly 
Volume XV 

Issue 4(32) 

Winter 2024 

 

ISSN: 2068 – 7710 
Journal DOI: https://doi.org/10.14505/tpref 

 

  heoretical and Practical Research 
in Economic Fields 
 
 
 

T 

 



 
 

 
 

 

 

Table of Contents 
 

1 

Trends and Prospects of Financial System Development in the Context of 
Digitalization 
Edlira LLAZO, Ainura RYSPAEVA, Jakub KUBICZEK,  
Vugar MEHDIYEV, Karlis KETNERS 

783 

2 

Improving Strategic Planning and Ensuring the Development of Enterprises 
Based on Relational Strategies 
Viacheslav MAKEDON, Oksana BUDKO, Kostiantyn SALYGA,  
Valentin MYACHIN, Nadiia FISUNENKO 

798 

3 
Tax Avoidance by Public Firms: Unveiling the Overlooked Economic 
Consequences 
Chao GE, Wunhong SU, Wong Ming WONG 

812 

4 
The Determinants of SME Credit Rationing in Morocco Case of SMEs in the 
Casablanca Settat Region 
Adil BOUTFSSI, Tarik QUAMAR  

831 

5 

Creative Mechanisms of Managing Organizational Development in 
Uncertainty 
Yaroslav LEONOV, Oleksandr ZHELTOBORODOV, Oleh OLKHOVYI,  

Ihor PRYKHODKO, Ihor POBER 

849 

6 
A Study of Post Keynesian Attempts at Hiding Townshend’s Main Question 

to Keynes in His November 1938 Letter and Keynes’s Answer 
Michael BRADY 

864 

7 
Green Credit Policy and Firms' Green Total Factor Productivity: The 
Mediating Role of Financial Constraints 
Fan JING,  Haslinah MUHAMAD, Ridzwana Mohd SAID, Zaidi Mat DAUD 

871 

8 

The Effectiveness of International Financial Reporting Standards in 
Minimizing Information Asymmetry 
Tetyana CHALA, Iryna HRABYNSKA, Olеna PTASHCHЕNKO,  
Oksana PERCHUK, Oksana POSADNIEVA, Olga BIOKO 

885 

9 

Investment Flows and Country Development in Emerging Markets: 
Analysing the Impact of Foreign Investment on Economic Growth 
Farid BABAYEV, Iryna GONCHARENKO, Hennadii MAZUR,  
Ulmas ABDULLAEV, Lyudmyla CHERNYAHA 

894 

10 
Determinants for the Decision of Delisting Companies from Stock 
Exchange: A Case Study of Tunisia, Egypt and Morocco 
Hadfi BILEL, Ines KHAMMASSI 

909 

11 

Digital Financial Education for Economic and Financial Inclusion in 
Vulnerable Sectors of Peru 
Neptalí Rojas ORTIZ, Joél Vásquez TORRES,  
Víctor Hugo Puican RODRÍGUEZ 

928 

 
Volume XV 
Issue 4(32) 
Fall 2024 

Editor in Chief 
PhD Laura UNGUREANU 
Spiru Haret University, Romania 

Editorial Advisory Board  
Aleksandar Vasilev 
International Business School, University 
of Lincoln, UK  
Germán Martinez Prats 
Juárez Autonomous University of 
Tabasco, Mexic  
Alessandro Morselli 
University of Rome Sapienza, Italy  

The Kien Nguyen 
Vietnam National University, Vietnam  

Emerson Abraham Jackson 
Bank of Sierra Leone, Sierra Leone  

Tamara Todorova 
American University in Bulgaria, Bulgaria 

Fatoki Olawale Olufunso 
University of Limpopo, South Africa  

Mădălina Constantinescu 
Spiru Haret University, Romania  

Esmaeil Ebadi 
Gulf University for Science and 
Technology, Kuwait  

Alessandro Saccal 
Independent researcher, Italy  

Lesia Kucher 
Lviv Polytechnic National University, 
Ukraine  

Hardy Hanappi 
VIPER - Vienna Institute for Political 
Economy Research, Austria  

Philippe Boyer 
Académie d’Agriculture de France, France 

Malika Neifar 
University of Sfax, Tunisia 

Nazaré da Costa Cabral 
Center for Research in European, 
Economic, Financial and Tax Law of the 
University of Lisbon, Portugal  

Jumadil Saputra 
University of Malaysia Terengganu, 
Malaysia   

Michael Emmett Brady 
California State University, United States 

Mina Fanea-Ivanovici 
Bucharest University of Economic Studies, 
Romania  

Bakhyt Altynbassov 
University of Bristol, United Kingdom 

Theodore Metaxas 
University of Thessaly, Greece 

Elia Fiorenza 
University of Calabria, Italy  

ASERS Publishing 
ISSN 2068 – 7710 
Journal's Issue DOI: 
https://doi.org/10.14505/tpref.v15.3(31).00 
 

 

 

 

 

 

 

 

 

 

 

mailto:avasilev@lincoln.ac.uk
mailto:germanmtzprats@hotmail.com
mailto:alessandro.morselli@uniroma1.it
mailto:thekien.csead@gmail.com
mailto:ejackson@bsl.gov.sl
mailto:ttodorova@aubg.bg
mailto:olawale.fatoki@ul.ac.za
mailto:madalina.constantinescu@spiruharet.ro
mailto:ebadi.e@gust.edu.kw
mailto:saccal.alessandro@gmail.com
mailto:kucher_lesya@ukr.net
https://en.wikipedia.org/wiki/Hardy_Hanappi
mailto:pboyer845@gmail.com
mailto:cideeff@fd.ulisboa.pt
mailto:jumadil.saputra@umt.edu.my
mailto:mebrady@csudh.edu
mailto:mina.ivanovici@economie.ase.ro
mailto:altynbasov@yandex.ry
mailto:metaxas@uth.gr
mailto:elia.fiorenza@unical.it


Volume XI, Issue 1(21), Summer 2020  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

12 

Does Digital Financial Literacy Matter for Current and Future Saving 
Behavior among Rural SME Entrepreneurs? Government Regulations 
Awareness as a moderator  
Tomasi MUTYA, Ilankadhir M. 

939 

13 

International Financial Institutions and Their Role in Promoting the Stability 
of The Global Financial System 
Imaduddin MURDIFIN, Hajering HAJERING, Barno RAZAKOVA,  
Avtandil SILAGADZE, Tamar ATANELISHVILI 

952 

14 
Improvement of the Budget Forecasting System in the Kyrgyz Republic 
Chynara AMANBAEVA, Nelli AKYLBEKOVA, Nazym ZAITENOVA,  
Makhabat BAITOKOVA, Saltanat OMUROVA 

970 

15 

The Main Areas of Development of the Non-Oil Sector in the 
Republic of Azerbaijan 
Kamran ABDULLAYEV, Fikrat GULIYEV, Gunay TEYMUROVA,  
Muslumat ALLAHVERDIYEVA, Nigar BAGIROVA 

983 

16 
Return on Equity in Albanian Banks: A Data-Driven Analysis Using 
XGBoost 
Olsi XHOXHI, Grigor DEDE, Zamira SINAJ 

1000 

17 
A Study on Socio-Demographic Determinants of Digital Financial Literacy 
in India 
Nirmala Chandra PATTNAYAK, Rashmita SAHOO 

1012 

18 

Factors Affecting the Intention to Continue Using Online Payment 
Applications of SMEs at Viet Nam  
Giang NGUYEN THI PHUONG, Tan THAI DONG,  
Duy NGUYEN BINH PHUONG, Hung LE HUU, Nhung LE THI HONG 
 

1023 

19 

The Use of Artificial Intelligence to Detect Suspicious Transactions in the 
Anti-Money Laundering System  
Hassan Ali AL-ABABNEH, Cholpon NURALIEVA, Gulbaira USMANALIEVA, 
Maksym KOVALENKO, Bohdan FEDOROVYCH 

1039 

20 

The Impact of Marketing Tools on the Recyclables Circulation in the 
Circular Economy 
Оlena SADCHENKO, Yuliia ZABALDINA, Zoreslava LIULCHAK,  
Lilia BUBLYK, Olena KANISHCHENKO 

1051 

Guest Editor 
    PhD Svitlana IVASHYNA 
University of Customs and Finance, Ukraine 

Editor in Chief 
PhD Laura UNGUREANU 
Spiru Haret University, Romania 

Editorial Advisory Board  
Aleksandar Vasilev 
International Business School, University 
of Lincoln, UK  
Germán Martinez Prats 
Juárez Autonomous University of 
Tabasco, Mexic  
Alessandro Morselli 
University of Rome Sapienza, Italy  

The Kien Nguyen 
Vietnam National University, Vietnam  

Emerson Abraham Jackson 
Bank of Sierra Leone, Sierra Leone  

Tamara Todorova 
American University in Bulgaria, Bulgaria 

Fatoki Olawale Olufunso 
University of Limpopo, South Africa  

Mădălina Constantinescu 
Spiru Haret University, Romania  

Esmaeil Ebadi 
Gulf University for Science and 
Technology, Kuwait  

Alessandro Saccal 
Independent researcher, Italy  

Lesia Kucher 
Lviv Polytechnic National University, 
Ukraine  

Hardy Hanappi 
VIPER - Vienna Institute for Political 
Economy Research, Austria  

Philippe Boyer 
Académie d’Agriculture de France, France 

Malika Neifar 
University of Sfax, Tunisia 

Nazaré da Costa Cabral 
Center for Research in European, 
Economic, Financial and Tax Law of the 
University of Lisbon, Portugal  

Jumadil Saputra 
University of Malaysia Terengganu, 
Malaysia   

Michael Emmett Brady 
California State University, United States 

Mina Fanea-Ivanovici 
Bucharest University of Economic Studies, 
Romania  

Bakhyt Altynbassov 
University of Bristol, United Kingdom 

Theodore Metaxas 
University of Thessaly, Greece 

Elia Fiorenza 
University of Calabria, Italy  

 

ASERS Publishing 
http://www.asers.eu/asers-publishing 
ISSN 2068 – 7710 
Journal's Issue DOI: 
https://doi.org/10.14505/tpref.v15.3(31).00 
 

 

 
 

Volume XV 
Issue 3(31) 
Fall 2024 

 

 

 

 

 

 

 

 

 

mailto:avasilev@lincoln.ac.uk
mailto:germanmtzprats@hotmail.com
mailto:alessandro.morselli@uniroma1.it
mailto:thekien.csead@gmail.com
mailto:ejackson@bsl.gov.sl
mailto:ttodorova@aubg.bg
mailto:olawale.fatoki@ul.ac.za
mailto:madalina.constantinescu@spiruharet.ro
mailto:ebadi.e@gust.edu.kw
mailto:saccal.alessandro@gmail.com
mailto:kucher_lesya@ukr.net
https://en.wikipedia.org/wiki/Hardy_Hanappi
mailto:pboyer845@gmail.com
mailto:cideeff@fd.ulisboa.pt
mailto:jumadil.saputra@umt.edu.my
mailto:mebrady@csudh.edu
mailto:mina.ivanovici@economie.ase.ro
mailto:altynbasov@yandex.ry
mailto:metaxas@uth.gr
mailto:elia.fiorenza@unical.it


 
 

 
 

 
 

Many economists today are concerned by the proliferation of journals and the concomitant labyrinth of 
research to be conquered in order to reach the specific information they require. To combat this 
tendency, Theoretical and Practical Research in Economic Fields has been conceived and designed 
outside the realm of the traditional economics journal. It consists of concise communications that 
provide a means of rapid and efficient dissemination of new results, models, and methods in all fields of 
economic research.  

Theoretical and Practical Research in Economic Fields publishes original articles in all 
branches of economics – theoretical and practical, abstract, and applied, providing wide-ranging 
coverage across the subject area. 

Journal promotes research that aim at the unification of the theoretical-quantitative and the 
empirical-quantitative approach to economic problems and that are penetrated by constructive and 
rigorous thinking. It explores a unique range of topics from the frontier of theoretical developments in 
many new and important areas, to research on current and applied economic problems, to 
methodologically innovative, theoretical, and applied studies in economics. The interaction between 
practical work and economic policy is an important feature of the journal. 

Theoretical and Practical Research in Economic Fields is indexed in SCOPUS, RePEC, 
ProQuest, Cabell Directories and CEEOL databases. 

The primary aim of the Journal has been and remains the provision of a forum for the 
dissemination of a variety of international issues, practical research, and other matters of interest to 
researchers and practitioners in a diversity of subject areas linked to the broad theme of economic 
sciences. 

At the same time, the journal encourages the interdisciplinary approach within the economic 
sciences, this being a challenge for all researchers.  

The advisory board of the journal includes distinguished scholars who have fruitfully straddled 
disciplinary boundaries in their academic research. 

All the papers will be first considered by the Editors for general relevance, originality, and 
significance. If accepted for review, papers will then be subject to double blind peer review.  

 

 

 

 

 

Deadline for submission of proposals:   10th February 2024 
 

Expected publication date:  30th March 2024 
 

Website:      http://journals.aserspublishing.eu/tpref 
 

E-mail:     tpref@aserspublishing.eu 
 
To prepare your paper for submission, please see full author guidelines in the following file: 

https://journals.aserspublishing.eu/tpref/Template_for_Authors_TPREF.docx on our site. 

 

Call for Papers 
Spring Issue 

Theoretical and Practical Research in Economic Fields 

http://www.ceeol.org/
http://journals.aserspublishing.eu/tpref
mailto:tpref@aserspublishing.eu
https://journals.aserspublishing.eu/tpref/Template_for_Authors_TPREF.docx


Theoretical and Practical Research in Economic Fields 
 

871 
  

 

 

 

 

 

 
 

Green Credit Policy and Firms' Green Total Factor Productivity: The Mediating 
Role of Financial Constraints 

Fan JING  
School of Accounting and Finance, Qingdao City University, China  

School of Business and Economics, University Putra Malaysia, Malaysia 
ORCID: 0000-0002-8898-4459; Researcher ID: AGT-6688-2022 

gs63454@student.upm.edu.my  
 

 Haslinah MUHAMAD 
School of Business and Economics, University Putra Malaysia, Malaysia 

ORCID: 0000-0002-9223-5610; Researcher ID: B-7693-2019 
 hasm@upm.edu.my  

 

Ridzwana Mohd SAID 
School of Business and Economics, University Putra Malaysia, Malaysia 

ORCID: 0000-0001-5395-9344; Researcher ID: D-2080-2017 
 ridzwana@upm.edu.my  

 

Zaidi Mat DAUD 
School of Business and Economics, University Putra Malaysia, Malaysia 

ORCID: 0000-0002-2769-6031; Researcher ID: LRV-1206-2024 
 mrzaidi@upm.edu.my  

 
Article info: Received 1 September 2024; Received in revised form 27 September 2024; Accepted 8 November 2024; 
Published 30 December 2024. Copyright© 2024 The Author(s). Published by ASERS Publishing 2024. This is an open 
access article distributed under the terms of CC-BY 4.0 license. 

Abstract: In recent years, environmental pollution has emerged as a critical global challenge, prompting increasing attention 
toward the Green Credit Policy as a tool for environmental regulation. These policies aim to align financial systems with 
sustainability objectives, yet their impact on corporate development remains controversial. This study adopts the Propensity 
Score Matching-Difference-in-Differences (PSM-DID) method to analyze the effects of the Green Credit Policy on the green 
total factor productivity (GTFP) of Chinese listed companies over the period 2007–2022. The results reveal that while the 
Green Credit Policy is designed to enhance environmental performance, they have exacerbated financing constraints for 
enterprises, leading to a significant decline in GTFP. This negative impact is particularly pronounced in large enterprises and 
firms in eastern China, regions often subject to stricter environmental regulations. In contrast, the ownership type - whether 
state-owned or non-state-owned - does not significantly influence the outcomes, suggesting the pervasiveness of financing 
constraints across firms. The findings underscore the critical need for policymakers to design targeted green credit strategies 
that account for regional and enterprise-specific characteristics. For example, tailoring green finance mechanisms to address 
the challenges larger enterprises or firms face in economically developed regions could mitigate unintended consequences. 
Moreover, the study highlights the importance of integrating financial support mechanisms, such as tax incentives, subsidies, 
or green innovation funds, into the future Green Credit Policy. Such measures can promote investment in green technologies 
by alleviating financial pressures and fostering environmental and economic goals. Ultimately, this study advocates for a 
balanced, context-sensitive approach to green finance, ensuring sustainable development without compromising firms' 
productivity. 

Keywords: green credit policy; firm's green total factor productivity; financial constraints.  

JEL Classification: D00; D02; Q01.  

Introduction  

The escalating global environmental concerns have made sustainable development a critical objective for nations 
worldwide (Aghion et al. 2016). As the world's largest carbon emitter, China faces the dual challenge of balancing 
rapid economic growth with urgent pollution reduction and transitioning to sustainable development (Zhang, 2000; 
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Zhang, 2017; Zhang, 2021). China's commitment to peaking carbon emissions by 2030 and achieving carbon 
neutrality by 2060 underscores the complexity of fostering environmentally friendly, circular, and low-carbon 
development (Zhang et al. 2021b). Recognizing the importance of green finance for sustainable development, 
China has introduced vital regulations, including the Green Credit Policy issued by the China Banking Regulatory 
Commission in 2012.  

Firms' GTFP integrates energy consumption and environmental pollution into the framework of economic 
growth, representing a significant advancement over traditional total factor productivity (Xia and Xu, 2020). Lv et 
al. (2021) noted that China has developed a comprehensive green finance policy framework, surpassing many 
other nations in this domain (Wang et al. 2021). These policies restrict investment in high-pollution industries (An 
et al. 2021). However, it remains uncertain whether the Green Credit Policy effectively enhances firms' GTFP 
(Yan et al. 2020; Yuan et al. 2020; Wu et al. 2020b; Gao et al. 2021), raising important questions about the 
mechanisms and outcomes of such policies. 

1. Literature Review  

1.1 Green Credit Policy and Firms' GTFP 

Environmental regulations are policies enacted by governments to protect the environment, encouraging 
businesses to reduce pollution and adopt cleaner technologies. The impact of these regulations on firms' 
productivity has been widely debated, resulting in three primary theoretical perspectives. The first perspective, 
restraint theory, argues that stringent environmental regulations increase production costs, thereby reducing firm 
competitiveness, particularly for those requiring substantial compliance resources (Wagner, 2007; Colea, 2010; 
Korhonen, 2015). The second perspective, known as the win-win hypothesis, suggests that environmental 
regulations promote innovation, leading to technological advancements that help mitigate compliance costs and 
improve competitiveness (Porter, 1995; Lanoie, 2011; Asano, 2014; Chakraborty, 2017; Costa-Campi et al. 2017). 
This hypothesis suggests that environmental and economic objectives can be simultaneously achieved. The third 
perspective, uncertainty theory, emphasizes that the effect of environmental regulations depends on several 
factors, such as the regulations' effectiveness, the specific environmental challenges faced, industry 
characteristics, and levels of industrial development (Rassieral, 2015; Rubashkina, 2015; Feng, 2018). This 
theory highlights the complexity and variability in the outcomes of environmental regulations, suggesting that their 
impact on firms' GTFP must be contextually evaluated. 

This study, grounded in restraint theory, proposes that the Green Credit Policy, functioning both as a 
financial instrument and a regulatory mechanism, may negatively affect firms' GTFP. Stringent environmental 
regulations often raise production costs, weakening firms' competitive positions when substantial resources are 
allocated to compliance (Wagner, 2007). Empirical evidence supports this view, showing that the Green Credit 
Policy, combined with stringent regulations, increases compliance costs and reduces financial flexibility (K. Li et 
al. 2023). These increased costs can offset the potential benefits of green credit on industrial productivity. 
Additionally, the dual role of the Green Credit Policy - as financing tools and regulatory measures - imposes 
further costs for securing credit and managing pollution control. These financial burdens limit resources available 
for green innovation and efficiency improvements (J. Li et al. 2023). Based on these insights, we propose the 
following hypothesis: 

H1: There is a significant negative relationship between the Green Credit Policy and firms' GTFP. 

1.2 The Mediation Effect of Financial Constraints 

Restraint theory also suggests that stringent environmental regulations elevate production costs, thereby 
diminishing firm competitiveness, particularly for companies required to allocate significant financial resources for 
compliance (Korhonen, 2015). Empirical studies indicate that such policies may inadvertently impose financing 
constraints on firms, adversely affecting firms' GTFP. For instance, the Green Credit Policy often restricts debt 
financing for enterprises, particularly non-state-owned firms (Yin et al. 2023). These constraints hinder 
investments in green technologies, slowing progress in green innovation and resource efficiency (Fang et al. 
2024). Moreover, the financial burden of increased pollution control costs can counteract the benefits of green 
credit, exacerbating challenges for firms attempting to sustain or enhance their GTFP (J. Li et al. 2023). 

Green credit policies significantly affect capital investment, often reducing the availability of total and long-
term bank loans for energy-intensive industries. This limitation restricts their capacity to invest in green 
technologies and improve resource use efficiency (Wang et al. 2020). In regions with underdeveloped digital 
economies, green credit integration has not substantially enhanced firms' GTFP, underscoring the critical role 
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financing constraints play in limiting policy effectiveness (Guo et al. 2022). Consequently, financial constraints 
emerge as a pivotal factor impeding Green Credit Policy from fully enhancing firms' GTFP across different regions 
and enterprise types. Based on the analysis above, while the Green Credit Policy aims to promote green 
innovation and sustainability, it also imposes financial constraints that undermine its effectiveness. The dual 
function of these policies - as both regulatory mechanisms and financial instruments - creates challenges for firms 
balancing compliance and innovation. Thus, we propose the following hypothesis: 

H2: Financial constraints significantly mediate the relationship between Green Credit Policy and 
firms' GTFP. 

2. Method   

Data Source 

This study investigates the impact of the Green Credit Policy on firms' GTFP using data from Chinese listed 
companies from 2007 to 2022. The dataset is derived from the China Stock Market & Accounting Research 
(CSMAR) database, encompassing 31,152 firm-year observations during the sample period. The following 
preprocessing steps were undertaken to ensure data quality: (1) records with missing values were excluded; (2) 
observations from the financial sector were removed; and (3) companies with abnormal listing statuses were 
omitted. 

Variable 

Dependent Variable 

This study employs the SBM directional distance function and the Global Malmquist-Luenberger (GML) index 
model to measure firms' GTFP (Xia and Xu, 2020; Färe et al. 2007; Yu et al. 2022). The GTFP of companies from 
2007 to 2022 was computed by multiplying each year's GML index by the GML index of the preceding year, using 
2012 as the base year. The measurement framework incorporates three types of indicators: input indicators, 
desired outputs, and undesired outputs (Li et al. 2023; Tone, 2001). 

Independent Variable 

Policy Dummy Variable (Time): This study leverages the 2012 implementation of the Green Credit Policy by the 
China Banking Regulatory Commission as the pivotal event for constructing a PSM-DID model. The policy 
dummy variable is assigned a value of 0 for 2007–2011 and 1 for 2012–2022. 
Group Dummy Variable (Treated): Following the implementation of the Green Credit Policy, financial institutions 
were expected to account for the environmental and social impacts of businesses they finance and their 
associated entities. This shift is anticipated to significantly constrain highly polluting firms' funding and operational 
expansion while exerting a relatively minor influence on non-polluting businesses. Using the classification method 
developed by Yang and Zhang (2022), this study categorizes heavily polluting firms as the treatment group 
(Treated=1) and low-polluting firms as the control group (Treated=0). 
Difference-in-Differences Variable (PSM-DID - TimeTreat): This study primarily investigates the joint effect of 
the Green Credit Policy and the treatment group on firms' GTFP. This combined impact is evaluated through the 
interaction term between the policy dummy variable and the treatment group dummy variable. 

Mediating Variable 

Financing Constraint (Cost): The Green Credit Policy primarily influences how banks and financial institutions 
restrict firms' access to financing. Following the method used by Wang et al. (2020), this study evaluates 
financing constraints by measuring the ratio of total financial expenses—including interest payments, fees, and 
other related charges—to the total liabilities recorded at year-end.  

Control Variables 

Based on existing research, this study incorporates several control variables that may influence the primary 
variable. These include the firm's debt level (leverage ratio), liquidity (current ratio), board size, ownership 
concentration (percentage held by the largest shareholder), asset efficiency (total asset turnover), and growth 
performance (revenue growth rate). Detailed definitions and descriptions of these variables are provided in Table 
1. 
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Table 1. Variable definition 

 Variable Name Variable Meaning Measurement Author source 

Dependent 
variable 

GTFP 
Green total factor 

productivity 
SBM-GML index 

Li et al.(2023), 
Lee & Lee (2022) 

Independent 
variable 

PSM-DID 
Difference-in-

Differences Variable 
TimeTreat Yang & Zhang (2022) 

Mediating 
variable 

Cost Financing constraint 
(Interest expenses + Fees + 
Other financial expenses) / 
Total liabilities at year-end 

Wang et al. (2020) 

Control 
variable 

Lev Leverage Ratio Total assets / Total liabilities 

Li et al.(2023), 
Lee & Lee (2022) 

Yang & Zhang (2022) 
Wang et al. (2020) 

Liquid Liquidity Ratio 
Current assets / Current 

liabilities 

Board Board size 
Natural logarithm of the 

number of board members 

Top1 
Shareholding Ratio of 

the Largest 
Shareholder (Top1) 

Number of shares held by the 
largest shareholder / Total 
number of company shares 

ATO 
Total Asset Turnover 

Ratio 
Operating income / Average 

total assets 

Growth 
Revenue Growth 

Rate 

Current year's operating 
income / Previous year's 

operating income 

Source: Compiled by the author  

Model Specification  

This study employs a PSM-DID model to examine the effect of the Green Credit Policy on firms' GTFP. By 
categorizing the sample into an experimental group and a control group, the PSM-DID model addresses potential 
endogeneity concerns and facilitates a comparative analysis of changes in crucial variables between policy-
affected and unaffected scenarios. 

Before introducing the Green Credit Policy, companies applied for loans through traditional credit 
evaluation methods. However, following the policy's implementation, financial institutions began incorporating 
environmental factors into their loan assessment criteria. Firms with high resource consumption, pollution, and 
emissions faced stricter credit restrictions due to their environmental impact. 

In this study, heavily polluting firms constitute the experimental group, while low-polluting enterprises are 
the control group. The analysis employs a PSM-DID model to evaluate the effect of the 2012 Green Credit Policy 
on the firms' GTFP. The specific model equation is presented as follows: 

 

Yit=β0+β1*TimeTreatit+β2*Timeit+β3*Treatit+β4*Consit+εit    (1) 

Costit=β0+β1*TimeTreatit+β2*Timeit+β3*Treatit+β4*Consit+εit (2) 

Yit=β0+β1*TimeTreatit+β2*Timeit+β3*Treatit+β4*Consit+β5*Costit + εit (3) 

 
The equation shown above includes several vital variables, where TimeTreatit is the independent variable, 

Yit is the dependent variable, an β
0
 is the intercept term. A notably positive coefficient of determination β

1
 

suggests that adopting the Green Credit Policy may improve the firm's GTFP. Conversely, a considerably 
negative coefficient of determinationβ

1
show the opposite impact. The symbol Consit identifies the control 

variables, Consit represents the mediating variable, 𝑖represents the person, and t specifies time. 

3. Research Results  

Descriptive Statistics 

This paper presents a statistical overview of the sample, including the variables' number, mean, standard 
deviation, minimum, and maximum values. The firms' GTFP has a mean of 0.9976, a standard deviation of 
0.1178, and minimum and maximum values of 0.7345 and 1.1712, respectively. Most variables, except for 

TimeTreat and the operating income growth rate, exhibit a standard deviation close to or less than the mean, 
indicating relatively stable data with minimal variation. Detailed descriptive statistics for all variables are provided 
in Table 2. 
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Table 2. Descriptive statistics 

Variable Obs Mean Std. dev. Min Max 

GTFP 31,152 0.9976 0.1178 0.7345 1.1712 

TimeTreat 31,152 0.0356 0.1852 0.0000 1.0000 

Time 31,152 0.8411 0.3656 0.0000 1.0000 

Treat 31,152 0.0469 0.2114 0.0000 1.0000 

Lev 31,152 0.4160 0.1947 0.0558 0.8442 

Liquid 31,152 2.4382 2.3705 0.3405 15.2672 

Board 31,152 2.1328 0.1996 1.6094 2.7081 

Top1 31,152 34.3673 14.8403 8.4804 74.2950 

ATO 31,152 0.6706 0.4538 0.0927 2.7144 

Growth 31,152 0.1653 0.3359 -0.4965 1.8333 

PSM-DID Results  

The regression results presented in Table 3, obtained using the Propensity Score Matching-Difference-in-
Differences (PSM-DID) method, indicate a significant negative correlation between the Green Credit Policy and 
firms' GTFP at the 5% significance level (coefficient = -0.012, t-value = -2.432). After PSM matching, the 
coefficient of the TimeTreat variable is -0.033 with a t-value of -2.395, further confirming a significant negative 
correlation at the 5% significance level. The findings suggest that the Green Credit Policy significantly reduces 
firms' GTFP in both the baseline and PSM-DID regression models. Additionally, the time variable in the control 
group demonstrates a significant positive correlation in both models. Other variables, such as Liquid and Board, 
exhibit varying degrees of significance across the models. Using the PSM-DID approach enhances the 
robustness of the analysis, reinforcing the conclusion that the Green Credit Policy has an adverse effect on firms' 
GTFP. 

Table 3. Baseline results: the Green Credit Policy and firms' GTFP 

Variables 
Baseline Regression PSM-DID Regression 

GTFP GTFP 

TimeTreat 
-0.012** 
(-2.432) 

-0.033** 
(-2.395) 

Time 
0.229*** 
(174.838) 

0.201*** 
(32.057) 

Treat 
0.003 
(0.721) 

0.019 
(1.396) 

Lev 
0.007** 
(2.083) 

0.070** 
(2.341) 

Liquid 
-0.001*** 
(-4.596) 

-0.003 
(-1.128) 

Board 
-0.048*** 
(-20.465) 

-0.068*** 
(-3.586) 

Top1 
-0.000*** 
(-15.842) 

-0.000* 
(-1.835) 

ATO 
-0.008*** 
(-7.991) 

0.004 
(0.318) 

Growth 
-0.003** 
(-2.148) 

0.010 
(0.909) 

_cons 
0.930*** 
(164.184) 

0.947*** 
(21.733) 

N 31152.000 1570.000 

r2 0.545 0.082 

F 4136.481 188.571 

Note: t statistics in parentheses 
 * p < 0.1, ** p < 0.05, *** p < 0.01 
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Parallel Trend Test 

This study performed a parallel trend test to examine the relationship between the Green Credit Policy and firms' 
GTFP before and after the policy's implementation. The analysis utilized data from three periods before the policy 
and five periods after, with the pre-implementation period serving as the baseline. Detailed results of the parallel 
trend test are provided in Table 4. 

Table 4. Parallel Trend results 

GTFP Coefficient Std. err. t P>t [95% conf. interval] 

pre_3 0.0051 0.0107 0.4700 0.6350 -0.0159 0.0260 

pre_2 0.0316 0.0106 2.9700 0.0030 0.0108 0.0525 

current -0.1440 0.0101 -14.1900 0.0000 -0.1639 -0.1241 

post_1 -0.1208 0.0100 -12.0500 0.0000 -0.1405 -0.1012 

post_2 -0.0913 0.0099 -9.1800 0.0000 -0.1108 -0.0718 

post_3 -0.0703 0.0098 -7.1400 0.0000 -0.0896 -0.0510 

post_4 -0.0412 0.0096 -4.2800 0.0000 -0.0601 -0.0223 

post_5 0.0559 0.0064 8.8000 0.0000 0.0435 0.0684 

time 0.2290 0.0013 177.8900 0.0000 0.2265 0.2316 

Treat -0.0045 0.0056 -0.8100 0.4170 -0.0154 0.0064 

Lev 0.0066 0.0031 2.1300 0.0340 0.0005 0.0126 

Liquid -0.0011 0.0003 -4.3500 0.0000 -0.0016 -0.0006 

Board -0.0460 0.0023 -20.0000 0.0000 -0.0505 -0.0415 

Top1 -0.0005 0.0000 -15.7900 0.0000 -0.0005 -0.0004 

ATO -0.0079 0.0010 -7.6800 0.0000 -0.0099 -0.0059 

Growth -0.0041 0.0013 -3.0200 0.0030 -0.0067 -0.0014 

_cons 0.9256 0.0056 166.0100 0.0000 0.9147 0.9366 

 
As presented in Table 4, the parallel trend test shows no significant correlation in the pre_3 period before 

the policy's implementation (P-value=0.6350), while a significant positive correlation is observed in the pre_2 
period (P-value=0.0030). This indicates that the parallel trend assumption before the policy implementation is 
satisfied. Upon the policy's implementation (current), firms' GTFP decreases significantly (P-value=0.0000), with a 
coefficient of -0.1440, demonstrating a significant negative impact of the Green Credit Policy on firms' GTFP. In 
the post-implementation periods (post_1 to post_4), firms' GTFP continues to decline significantly (P-
values=0.0000 for all periods), with coefficients of -0.1208, -0.0913, -0.0703, and -0.0412, respectively. These 
findings highlight that the policy consistently negatively influences firms' GTFP during these periods. However, in 
the post_5 period, firms' GTFP increases significantly (P-value=0.0000), with a coefficient of 0.0559. This 
suggests that, over time, companies gradually adapt to the policy, leading to a recovery and improvement in 
GTFP. These results validate the PSM-DID model and illustrate that while the Green Credit Policy negatively 
affects firms' GTFP in the early stages of implementation, firms adapt over time, resulting in improved GTFP in 
the later stages. 

Mechanism Test 

This study employs a mediation effect model to examine how the Green Credit Policy impacts the firm's GTFP. 
The findings indicate that TimeTreat significantly increases corporate debt financing costs at the 1% significance 
level (coefficient = 0.004) and substantially reduces firms' GTFP at the 10% significance level (coefficient = -
0.008). Additionally, corporate debt financing costs significantly decrease firms' GTFP (coefficient = -0.945) at the 
1% significance level. These results support the hypothesis that the Green Credit Policy reduces firms' GTFP by 
increasing financing constraints. Detailed results are presented in Table 5. 
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Table 5. Mediation effect estimation results: financial constraints as a mediator 

Variables 
(1) (2) (3) 

GTFP Cost2 GTFP 

TimeTreat 
-0.012** 
(-2.432) 

0.004*** 
(4.793) 

-0.008* 
(-1.672) 

Time 
0.229*** 
(174.838) 

-0.002*** 
(-8.011) 

0.227*** 
(175.701) 

Treat 
0.003 
(0.721) 

0.004*** 
(5.420) 

0.007 
(1.625) 

Lev 
0.007** 
(2.083) 

0.018*** 
(33.105) 

0.023*** 
(7.450) 

Liquid 
-0.001*** 
(-4.596) 

-0.001*** 
(-20.666) 

-0.002*** 
(-8.017) 

Board 
-0.048*** 
(-20.465) 

0.000 
(0.635) 

-0.048*** 
(-20.637) 

Top1 
-0.000*** 
(-15.842) 

-0.000*** 
(-16.938) 

-0.001*** 
(-18.768) 

ATO 
-0.008*** 
(-7.991) 

-0.001*** 
(-8.190) 

-0.010*** 
(-9.442) 

Growth 
-0.003** 
(-2.148) 

-0.003*** 
(-13.760) 

-0.006*** 
(-4.437) 

Cost2   
-0.945*** 
(-29.155) 

_cons 
0.930*** 
(164.184) 

0.018*** 
(18.896) 

0.948*** 
(168.565) 

Observations 31152.000 31152.000 31152.000 

Ｒ － squared 0.545 0.149 0.557 

F 4136.481 604.879 3909.323 

Note：t statistics in parentheses 

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

Heterogeneity 

Regional Heterogeneity 

The regression results presented in Table 6 illustrate the varying relationships between the Green Credit Policy 
and firms' GTFP across different regions. 

Table 6. Regional heterogeneity 

Variables 
East Region  Midwest Region  

GTFP GTFP 

TimeTreat 
-0.012* 
(-1.742) 

-0.010 
(-1.383) 

time 
0.229*** 
(144.801) 

0.228*** 
(97.392) 

treat 
0.002 
(0.408) 

0.004 
(0.589) 

Lev 
0.008** 
(2.280) 

0.004 
(0.677) 

Liquid 
-0.001*** 
(-4.804) 

-0.001 
(-0.921) 

Board 
-0.049*** 
(-17.645) 

-0.041*** 
(-9.252) 

Top1 
-0.001*** 
(-15.158) 

-0.000*** 
(-5.896) 

ATO 
-0.008*** 
(-6.840) 

-0.009*** 
(-4.443) 
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Variables 
East Region  Midwest Region  

GTFP GTFP 

Growth 
-0.006*** 
(-3.894) 

0.005** 
(2.056) 

_cons 
0.936*** 
(139.155) 

0.906*** 
(85.203) 

Observations 22637.000 8509.000 

Ｒ － squared 0.529 0.578 

F 2821.441 1291.747 

Note: t statistics in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 

Table 6 demonstrates that the Green Credit Policy significantly negatively impacts firms' GTFP in the 
eastern region, with a coefficient of -0.012, statistically significant at the 10% level. However, the policy's impact 
in the Midwest region is not statistically significant, with a coefficient of -0.010. The time variable shows a 
significant positive effect on firms' GTFP in both regions, with coefficients of 0.229 in the eastern region and 
0.228 in the Midwest regions, both significant at the 1% level. Among the control variables, leverage (Lev) 
positively influences GTFP in the eastern region, while board size (Board), the shareholding ratio of the largest 
shareholder (Top1), and total asset turnover (ATO) negatively affect GTFP across both regions. Liquidity (Liquid) 
significantly negatively affects GTFP in the eastern region. Still, it is not significant in the Midwest regions, 
whereas the growth rate (Growth) negatively impacts GTFP in the eastern region but positively influences it in the 
Midwest regions. These findings highlight the heterogeneous effects of the Green Credit Policy on firms across 
different regions while also reflecting regional variations in the direction and significance of the control variables. 

Ownership Type Heterogeneity 

The regression results presented in Table 7 illustrate the varying impact of the Green Credit Policy on firms' 
GTFP across different ownership types. 

Table 7. Ownership type heterogeneity 

Variable 
State-Owned Enterprises Non-State Owned Enterprises 

GTFP GTFP 

TimeTreat 
-0.006 
(-1.119) 

-0.009 
(-0.545) 

time 
0.224*** 
(125.083) 

0.229*** 
(116.250) 

treat 
0.003 
(0.666) 

-0.004 
(-0.230) 

Lev 
0.001 
(0.247) 

0.026*** 
(6.038) 

Liquid 
0.001* 
(1.660) 

-0.001*** 
(-3.921) 

Board 
-0.030*** 
(-7.821) 

-0.049*** 
(-15.523) 

Top1 
-0.000*** 
(-4.738) 

-0.001*** 
(-12.054) 

ATO 
-0.011*** 
(-7.478) 

-0.005*** 
(-3.554) 

Growth 
0.004* 
(1.828) 

-0.009*** 
(-5.301) 

_cons 
0.878*** 
(91.691) 

0.928*** 
(121.576) 

Observations 11360.000 19194.000 

Ｒ － squared 0.623 0.444 

F 2087.514 1702.461 

Note：t statistics in parentheses 

* p < 0.1, ** p < 0.05, *** p < 0.01 
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As shown in Table 7, the Green Credit Policy does not have a statistically significant impact on firms' 
GTFP for state-owned enterprises (SOEs) or non-SOEs, with coefficients of -0.006 and -0.009, respectively, 
which are not significant. However, the time variable has a significant positive effect on firms' GTFP for both 
ownership types, with coefficients of 0.224 for SOEs and 0.229 for non-SOEs, both significant at the 1% level. 
Among the control variables, leverage (Lev) is not significant for SOEs but significantly impacts GTFP for non-
SOEs. Liquidity (Liquid) positively affects GTFP for SOEs but negatively impacts GTFP for non-SOEs. Board size 
(Board) negatively influences GTFP in both SOEs and non-SOEs, as do the shareholding ratio of the largest 
shareholder (Top1) and total asset turnover (ATO). The growth rate (Growth) impacts GTFP for SOEs but 
negatively affects GTFP for non-SOEs.These findings highlight that the effects of the Green Credit Policy and the 
control variables on firms' GTFP vary significantly depending on ownership type, reflecting the differing dynamics 
and characteristics of SOEs and non-SOEs. 

Corporate Size Heterogeneity 

The results presented in Table 8 illustrate the varying impact of the Green Credit Policy on firms' GTFP across 
different corporate sizes. 

Table 8. Corporate Size heterogeneity 

Variables 
Small enterprises Large enterprises 

GTFP GTFP 

TimeTreat 
-0.014 
(-1.269) 

-0.012** 
(-2.056) 

Time 
0.229*** 
(125.517) 

0.227*** 
(120.160) 

Treat 
-0.010 
(-1.111) 

0.005 
(1.050) 

Lev 
0.028*** 
(5.331) 

-0.014*** 
(-3.199) 

Liquid 
-0.000 
(-1.443) 

-0.001 
(-1.574) 

Board 
-0.055*** 
(-15.953) 

-0.045*** 
(-13.846) 

Top1 
-0.001*** 
(-10.857) 

-0.001*** 
(-12.574) 

ATO 
-0.009*** 
(-5.132) 

-0.008*** 
(-6.464) 

Growth 
-0.003* 
(-1.780) 

-0.003 
(-1.305) 

_cons 
0.936*** 
(110.460) 

0.938*** 
(113.943) 

Observations 15571.000 15581.000 

Ｒ － squared 0.547 0.545 

F 2089.533 2070.144 

Note：t statistics in parentheses 

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

As shown in Table 8, the Green Credit Policy negatively impacts firms' GTFP in small and large 
enterprises. However, this impact is statistically significant only for large enterprises, with a coefficient of -0.012 at 
the 5% significance level, while the impact on small enterprises is not statistically significant. The time variable 
has a significant positive effect on firms' GTFP in both small and large enterprises, with coefficients of 0.229 and 
0.227, respectively, both significant at the 1% level. Among the control variables, leverage (Lev) positively 
influences GTFP in small enterprises but negatively affects GTFP in large enterprises. Liquidity (Liquid) does not 
significantly impact GTFP for either firm size. Board size (Board) negatively influences GTFP in both small and 
large enterprises, as do the shareholding ratio of the largest shareholder (Top1) and total asset turnover (ATO). 
The growth rate (Growth) negatively affects GTFP in small enterprises but does not significantly impact large 
enterprises. These findings indicate that the effects of the Green Credit Policy and control variables on firms' 
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GTFP vary significantly depending on the size of the enterprise, reflecting different dynamics between small and 
large firms. 

4. Discussions  

This study provides valuable insights into the relationship between the Green Credit Policy and firms' GTFP in 
China. The findings reveal a significant tradeoff: while the Green Credit Policy aims to promote environmental 
sustainability, it also imposes considerable financing constraints that negatively affect firms' GTFP. This 
challenges the prevailing assumption that the Green Credit Policy universally enhances productivity through 
sustainable practices. Instead, the results uncover a more nuanced reality: the financial burden associated with 
compliance can hinder the very firms' GTFP these policies are intended to improve. 

Our analysis demonstrates that the negative impact of the Green Credit Policy on firms' GTFP is 
particularly pronounced in large enterprises and firms located in the eastern region of China. These firms, facing 
stricter environmental regulations, encounter heightened financial pressures that constrain their ability to invest in 
green technologies. This finding aligns with existing literature on the financial constraints posed by regulatory 
compliance but extends current understanding by highlighting the differential impacts across firm sizes and 
regional contexts. The observation that larger firms and those in more economically developed regions bear a 
disproportionate burden emphasizes the necessity for a tailored approach to implementing the Green Credit 
Policy. Interestingly, the ownership structure of firms - whether state-owned or non-state-owned - does not 
significantly alter the impact of the Green Credit Policy on firms' GTFP. This finding suggests that financing 
constraints introduced by the Green Credit Policy are pervasive and affect firms across ownership types. This 
challenges the conventional wisdom that state-owned enterprises might have more resources or preferential 
access to credit to mitigate the financial impacts of such policies. 

In the broader context of sustainable development, this study highlights the complexities of designing and 
implementing an effective Green Credit Policy. While well-intentioned, the effectiveness of these policies can be 
compromised if they are not adapted to the unique needs and characteristics of various industries, regions, and 
firm sizes. The unintended negative consequences observed in this study underscore the importance of adopting 
a more nuanced and context-sensitive approach to policy design. Policymakers must carefully balance the 
environmental objectives of the Green Credit Policy with the economic realities targeted firms face to ensure the 
policies achieve their intended goals without stifling firms' GTFP. 

Conclusions and Further Research  

This study sheds light on the intricate relationship between the Green Credit Policy and firms' GTFP in China. 
While these policies promote environmental sustainability, they impose significant financing constraints that can 
hinder firms' GTFP. This challenges the assumption that the Green Credit Policy universally enhances 
productivity through sustainable practices and underscores the complexity of balancing environmental objectives 
with economic realities. The findings highlight the need for policymakers to adopt a more tailored approach, 
recognizing the diverse impacts across firm sizes, regions, and industries. 

The results also have broader implications for policymakers and financial institutions. Policymakers must 
integrate complementary financial mechanisms, such as tax incentives, subsidies, and green innovation funds, to 
reduce the financial burden on firms while encouraging green investments. Additionally, financial institutions 
should develop more flexible green credit products and adjust loan terms better to accommodate smaller 
enterprises or those in disadvantaged regions. These strategies can mitigate the adverse effects of the Green 
Credit Policy and promote sustainable development while safeguarding firms' GTFP. 

Future research should investigate the long-term effects of the Green Credit Policy on firm-level 
innovation, competitiveness, and environmental performance. Comparative studies across countries and 
industries could offer deeper insights into how regulatory and financial frameworks influence outcomes. 
Furthermore, exploring alternative green financing mechanisms, such as green bonds and sustainability-linked 
loans, could reveal innovative ways to align environmental sustainability with economic growth. This study 
underscores the importance of context-sensitive policies and lays the groundwork for future research to advance 
the understanding and implementation of green credit systems. 
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