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The fulfillment of ESG responsibility by enterprises is crucial to achieving China’s

“double carbon goal” and the sustainable development of the whole society.

However, ESG development is facing financing constraints and information

asymmetry, while the rapid development of fintech supports ESG development

to improve quality and efficiency. Therefore, it is crucial to study the impact of

fintech on corporate ESG development. Can financial technology (FinTech)

“empower” traditional financial institutions with technology to improve

corporate ESG performance? Based on this, this paper examines the

relationship between regional FinTech development and corporate ESG

performance and its underlying mechanisms from internal and external

perspectives, using data from Chinese A-share listed companies from

2011 to 2020. The following were found: 1) The level of regional FinTech

development significantly contributes to firms’ ESG performance, and the

results remain robust after mitigating endogeneity using Bartik instrumental

variables and difference-in-differences model estimation. 2) Mechanistic

analysis finds that FinTech not only alleviates the internal financing

constraints of firms, but also enhances the external government subsidies

and tax rebates of firms. These significantly contribute to the improvement

of firms’ ESG performance. 3) Heterogeneity analysis shows that the

contribution of FinTech to improving corporate ESG performance is more

pronounced in the eastern region, mature firms and firms with CEOs with

unbanked financial backgrounds. Therefore, in the context of sustainable

development, we should continue to promote the development of FinTech,

use modern technology to “empower” finance, and help enterprises balance

economic and social benefits to build a sustainable country.

KEYWORDS

FinTech, ESG, financing constraints, government grants and tax rebates, Bartik
instrument variables

OPEN ACCESS

EDITED BY

Shigeyuki Hamori,
Kobe University, Japan

REVIEWED BY

Dadson Awunyo-Vitor,
Kwame Nkrumah University of Science
and Technology, Ghana
Rashid Latief,
Xuzhou University of Technology, China
Shahid Ali,
Nanjing University of Information
Science and Technology, China

*CORRESPONDENCE

Shijun Huang,
m21201044@stu.ahu.edu.cn

SPECIALTY SECTION

This article was submitted to
Environmental Economics and
Management,
a section of the journal
Frontiers in Environmental Science

RECEIVED 04 October 2022
ACCEPTED 17 October 2022
PUBLISHED 01 November 2022

CITATION

Du P, Huang S, Hong Y and Wu W
(2022), Can FinTech improve corporate
environmental, social, and governance
performance?—A study based on the
dual path of internal financing
constraints and external
fiscal incentives.
Front. Environ. Sci. 10:1061454.
doi: 10.3389/fenvs.2022.1061454

COPYRIGHT

©2022Du, Huang, Hong andWu. This is
an open-access article distributed
under the terms of the Creative
Commons Attribution License (CC BY).
The use, distribution or reproduction in
other forums is permitted, provided the
original author(s) and the copyright
owner(s) are credited and that the
original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution
or reproduction is permittedwhich does
not comply with these terms.

Frontiers in Environmental Science frontiersin.org01

TYPE Original Research
PUBLISHED 01 November 2022
DOI 10.3389/fenvs.2022.1061454

https://www.frontiersin.org/articles/10.3389/fenvs.2022.1061454/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.1061454/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.1061454/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.1061454/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.1061454/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.1061454/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fenvs.2022.1061454&domain=pdf&date_stamp=2022-11-01
mailto:m21201044@stu.ahu.edu.cn
https://doi.org/10.3389/fenvs.2022.1061454
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://doi.org/10.3389/fenvs.2022.1061454


1 Introduction

Friedman (2007) believes that the only social responsibility of

a company is profit maximization. This view of maximizing

corporate economic efficiency has many followers (Benabou and

Tirole, 2010). However, this view has become controversial with

the increasing prominence of sustainability issues, such as

climate change, environmental pollution, and public health. In

such an economic and social context, companies should actively

implement environmental (E), social (S) and governance (G)

development concepts, and seek solutions to the crisis at the

corporate level by practicing ESG concepts (Hsueh, 2019;

Cordazzo et al., 2020). ESG is currently receiving widespread

attention from investors and government policies. Under the

impact of the new crown epidemic, the scale of responsible global

investment driven by the demand for green recovery is rising,

and the number of institutions signing up to the UN-backed

Principles for Responsible Investment will surge by 28% in 2020.

Although China’s ESG development started late, the community

is paying more and more attention to it. In particular, ESG

policies and investments have increased significantly since

General Secretary Xi proposed the goal of “2060 carbon

neutrality” at the UN General Assembly.

However, there are still some potential problems and

challenges with current corporate ESG practices. Corporate

ESG practices have high capital needs and uncertainty

(Broadstock et al., 2021), and the inherent information

asymmetry can make it difficult for a large number of

companies with sustainable development capabilities to receive

policy leverage (Pedersen et al., 2021). These problems eventually

lead to severe external financing challenges for corporate ESG

development. In recent years, science and technology have fueled

the development of financial markets, and financial technology

(FinTech Financial Technology) has seen explosive growth

(Haddad and Hornuf, 2019). FinTech and ESG share a

common green gene, and corporate ESG investments will

have more significant opportunities for development in the

context of the widespread use of FinTech (Macchiavello and

Siri, 2022). So, can fintech development contribute to improved

ESG performance of actual firms? Moreover, what are its

mechanisms of action? Established studies have mainly

examined national economic development (Cai et al., 2016),

industry category (Borghesi et al., 2014), social capital (Jha

and Cox, 2015), contingencies (Ali et al., 2019), executive

characteristics (Cronqvist and Yu, 2017), and institutional

investor ownership (Dyck et al., 2019; Nofsinger et al., 2019)

and other factors on corporate ESG performance, few scholars

have explored the impact of fintech development on corporate

ESG performance and its mechanisms. Therefore, clarifying the

impact of fintech development on corporate performance and its

mechanisms fills the current research gap and has far-reaching

implications for promoting sustainable social and economic

development.

Specifically, this paper takes Chinese A-share listed

companies from 2011–2021 as a sample and refers to Su et al.

(2021) to construct a regional FinTech development index by

using Python crawler technology to crawl the FinTech keywords

of each prefecture-level city (municipality directly under the

central government) during 2011–2021. The impact of

regional FinTech development on corporate ESG performance

was examined. The regression results of the fixed-effects model

indicate that the improvement of regional FinTech level

significantly contributes to enterprises’ ESG performance. The

above findings still hold after a series of robustness tests, such as

controlling for regional financial development and changing the

measure of corporate ESG performance. In this paper, to mitigate

the possible endogeneity problem of the study, firstly, a double

difference model is constructed to mitigate the potential

endogeneity by using China’s Plan for Promoting Financial

Inclusion Development (2016–2020) issued in December

2015 as a shock event. Second, this paper draws on Bartik

(2006) to construct a “Bartik instrumental variable” to

mitigate potential endogeneity by multiplying the growth rate

of the national FinTech development index by the number of

regional FinTech firms lagged by one order. The empirical results

of mitigating endogeneity still support the conclusion that “the

increase in regional FinTech levels significantly contributes to

firms’ ESG performance.” This study also tests the mechanism

through a mediating effects model. The empirical results of the

mediating model indicate that FinTech not only alleviates the

internal financing constraints of firms but also increases the

external government subsidies and tax rebates of firms, which

significantly contribute to the improvement of ESG performance.

Heterogeneity analysis shows that the contribution of FinTech to

improve corporate ESG performance is more pronounced in

mature firms and firms whose CEOs have no banking and

finance background.

Compared with the existing literature, the contributions of

this paper are as follows. 1) In terms of research perspective, this

paper innovatively incorporates the level of regional FinTech

development into the ESG research framework, linking the field

of sustainable finance with the field of FinTech (Macchiavello

and Siri, 2022), which is an essential expansion of ESG research.

2) In terms of research objects, previous studies have mainly

explored the impact of digital technology on sustainable

development performance using regions and industries as

research objects. Although some literature has examined the

relationship between FinTech and sustainable development

performance (Deng et al., 2019), the research objects have not

focused on firms. They have not directly addressed the ESG

performance of firms. This paper focuses on the study of FinTech

development on the ESG performance of firms. 3) In terms of

research mechanism, this paper provides an in-depth portrayal of

the impact mechanism of FinTech development on the ESG

performance of enterprises from the dual paths of internal

financing constraints and external government fiscal
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incentives, which provides micro empirical evidence for

promoting the deep integration of finance and technology,

and formulating reasonable, sustainable development policies.

The following is organized as follows: Section 2 describes the

theoretical analysis and research hypothesis. Section 3 explains

the data sources, variable definitions, and Model Construction.

Section 4 is the empirical results and their analysis. Section 5 is

the robustness test. Section 6 is the mechanism analysis. Section 7

is the heterogeneity analysis. Section 8 is the conclusion and

policy recommendations. Figure 1 shows the research

framework.

2 Theoretical analysis and research
hypothesis

2.1 FinTech and corporate environmental
social and governance performance

A variety of factors influence the ESG performance of firms.

From within firms, several scholars have studied executive

characteristics (Ikram et al., 2019; Xu and Zhao, 2022),

institutional investor ownership (Dyck et al., 2019; Nofsinger

et al., 2019), and family firms (Abeysekera and Fernando, 2020),

among others, have an impact on corporate ESG performance.

From outside the firm, scholars have examined its impact on

corporate ESG performance in terms of national economic

development (Cai et al. (2016), industry category (Borghesi

et al., 2014), and social capital (Jha and Cox, 2015). However,

there is a lack of research on the relationship between FinTech

and corporate ESG performance. As essential support for

building green financial systems, FinTech will play a key role

in effectively supporting the sustainable development of green

financial services. The report Sustainable Finance and FinTech in

Europe states that EU policymakers should focus on the synergies

between sustainable finance and FinTech, and consider FinTech

a key driver of sustainable development (Dell’Erba, 2021). This is

because FinTech can not only accelerate the development of

green and inclusive financial markets (Visconti and

MicroFinTech, 2019) but also play a leading role in

sustainable development by facilitating the green

transformation of consumers and businesses through extensive

data analysis and artificial intelligence (Duchêne, 2020).

In terms of environmental protection (Environmental)—

Currently, companies are actively promoting the “green

financial system” through financial technology (Muganyi et al.,

2021). Technological advances can break enterprises’ resource

dilemma and improve resource utilization efficiency, ultimately

achieving the goal of improving environmental quality. From an

industrial perspective, FinTech innovation mainly relies on

technologies such as big data and artificial intelligence to

optimize the industrial structure and thus improve the

FIGURE 1
Research framework and processes.
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ecological environment by improving green credit capacity and

increasing green investment (Zhou et al., 2022). From an

enterprise perspective, FinTech can significantly promote

enterprises’ environmental protection investment (Mi and

Coffman, 2019; Xue et al., 2022).

In terms of social responsibility (Social)—Companies need a

certain amount of capital to invest in social responsibility, and

when they face strong financing constraints, they stop carrying

out social responsibility activities (Chan et al., 2017; Leong and

Yang, 2021), while FinTech can effectively alleviate financing

constraints, which in turn enables companies to invest more

money into corporate social responsibility (Xin et al., 2022). At

the same time, relaxing financing constraints can help improve

corporate performance (Cao and Leung, 2020; Impullitti, 2022).

When firms show good performance, they will have more funds

to invest in socially responsible activities, ultimately improving

their social responsibility performance (Xin et al., 2022).

In terms of corporate governance (Governance)—The

businesses of firms in regions with high levels of FinTech

development are primarily digital, and firms’ digital

operations are exposed to the risk of cyber-attacks and data

theft by competitors (Treleaven, 2015). From a geographical

perspective, Najaf et al. (2021) argued that firms with high

levels of FinTech operate across geographical boundaries to a

greater extent, and firms will face higher foreign exchange and

political risks (Faccio, 2006). Higher operational risk makes

firms improve the quality of their internal governance

(Claessens and Fan, 2002; Sinnadurai, 2018). From an

industry perspective, FinTech companies develop new

applications and services for different industrial sectors,

and therefore need to be familiar with the operational risk

factors of these industries. Interaction with different

industries may require different capital expenditures (Ali

et al., 2018), and interaction with new industries may entail

higher operational costs (Karuna, 2007). Evidence from the

above suggests that while FinTech brings many benefits to

firms, they are also taking higher operational risks associated

with their business’s cross-industry and cross-regional nature.

Therefore, firms with high levels of regional FinTech have

better corporate governance performance than other firms.

Thus, a high level of FinTech development can catalyze

corporate ESG development (Verhagen, 2020). Incorporating

FinTech into the framework of economic, social, and

environmental sustainability research can not only

“empower” traditional financial institutions through

technology and guide the green transformation of

enterprises, thus promoting their ESG performance, but

also has important practical implications for sustainable

economic and social development (Varga, 2018). Based on

the above analysis, this paper proposes:

Hypothesis 1. (H1) The development of regional FinTech level

can improve the ESG performance of enterprises.

2.2 FinTech, financing constraints, and
corporate environmental social and
governance performance

The current Chinese capital market is still imperfect, and

ESG investment by firms is highly uncertain. Furthermore, ESG

relies more on financing because of the significant upfront

investment and difficulty in obtaining a quick return

(Broadstock et al., 2021). However, there are severe

information asymmetries between banks and firms and

financial disincentives, which make firms suffer from

financing constraints. In contrast, highly developed financial

markets can reduce the financing constraints faced by firms

and alleviate corporate financial distress, thus helping to

improve their ESG performance. Anshari et al. (2019) found

that FinTech-enabled digital markets can promote the

sustainability of agricultural business processes, thereby

improving access to financing (e.g., crowdfunding) and thus

promoting sustainability in agriculture.

The development of FinTech can alleviate firms’ financing

constraints by reducing the information asymmetry between

banks and firms, thus contributing to the ESG performance of

firms. FinTech empowers financial institutions through

technology spillover effects and uses new information

technologies, such as intelligent matching, ample data storage,

and cloud computing, to process data at scale and deeply mine

user information (Lapavitsas and Dos Santons, 2008),

significantly improving the information acquisition capability

of financial institutions. Financial institutions get comprehensive

information about multiple companies by comparing the

multidimensional data acquired by FinTech horizontally and

vertically, to a certain extent smoothing the information gap

between companies and investors and between companies, and

effectively alleviating the corporate financing constraints of

companies (Heiskanen, 2017). Meiling et al. (2021) using

11 Asia Pacific countries’ panel data, found that FinTech

development does alleviate corporate financing constraints

and thus promotes the sustainable performance of healthcare

firms. This suggests that FinTech is vital in alleviating firms’

financing constraints and promoting sustainable performance.

FinTech can also ease the financing constraints of enterprises

by optimizing financing channels, which in turn promotes their

ESG performance. The characteristics of long-tail customers with

low financial demand, long-term green finance funds, and

challenging-to-evaluate environmental benefits will face a high

ESG development cost. Based on a series of deep learning

algorithms and portfolio models, FinTech promotes the

expansion of financial services to long-tail groups lacking

financial knowledge, helping to broaden financial consumers’

investment demand in the stock and bond markets and reducing

ESG development costs. On the other hand, FinTech, with its

technical advantages such as data information immutability and

distributed fault tolerance, can fundamentally improve the
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infrastructure construction of securities registration, trading,

clearing, and settlement (Chiu and Koeppl, 2019), and

improve the capital market system with technology-driven

improvement, through which the quality of capital market

financing can be improved. Undoubtedly, improving the

capital market financing degree and quality via FinTech will

directly alleviate the financial constraints of enterprises in

developing ESG. Based on the above analysis, this paper

proposes:

Hypothesis 2. (H2) Regional FinTech improves the ESG

performance of firms by alleviating their financing constraints.

2.3 FinTech, government subsidies, tax
rebates, and corporate environmental
social and governance performance

Currently, the upfront investment of companies in

implementing ESG investments is significant, and it is

challenging to obtain returns quickly (Broadstock et al., 2021),

which manifests strong positive externalities to the market, and

many companies lack the incentive to make ESG investments.

Government subsidy-related positive externalities have price

properties that can motivate firms to adhere to business

operations with strong positive externalities. Therefore, fiscal

incentive policies can motivate firms to make ESG investments

and thus improve their overall ESG performance. However,

information asymmetry can lead to a lack of complete

corporate ESG data in government departments, which makes

it impossible to accurately quantify the ESG investment process

of enterprises and distinguish the merits of corporate ESG

projects, making it difficult for a large number of enterprises

with sustainable development capabilities to receive government

policy tilts. The development of regional FinTech can effectively

promote the government’s fiscal incentive policies and thus

improve corporate ESG performance. Specifically, on the one

hand, the government uses FinTech to exploit big data and

blockchain technology to assess enterprise characteristics in a

comprehensive manner ex-ante (Zhu, 2019), to make an accurate

value assessment of enterprises, and to form a quick and accurate

portrait of enterprise customers. Afterward, the government

quickly grasps enterprises’ dynamic information, supervises

enterprises’ operations, and improves the liquidity and

security of government subsidies and tax rebate funds (Tasnia

et al., 2020; Zhang, 2022). On the other hand, as ESG investment

by enterprises is continuous and high-risk, enterprises that rely

on government finance and tax incentives for a long time are

prone to hedonistic thinking and corruption, which eventually

produces a crowding-out effect. FinTech, with the help of

artificial intelligence, big data, and other means, can help

enhance the government’s ability to track and monitor ESG

activities in real-time and reduce the hedonism of enterprises,

thus improving the accuracy of fiscal tools and tax policies to

stimulate the ESG performance of enterprises.

In addition, data sharing between government departments

and financial institutions breaks down data barriers, which helps

the government collect enterprise information and improve the

efficiency of approving enterprise ESG investment projects.

Banks transmit the relevant data of enterprises to the

government, which then analyzes the massive amount of

information of the enterprises based on machine learning and

other algorithms, identifies enterprises with sustainable

development potential, provides subsidies in a timely and

efficient manner, and alleviates the problem of financing

constraints faced by enterprises. At the same time,

government subsidies to enterprises affirm ESG investment,

and enterprises will thus be more motivated to carry out ESG

investment. Government subsidies also control enterprise risks

and credit, and FinTech provides more information about

enterprise characteristics and business risks for government

departments through deep data mining and analysis, which is

conducive to specific government policies. Based on the above

analysis, this paper proposes:

Hypothesis 3. (H3) Regional FinTech development improves

the ESG performance of firms by promoting the effectiveness of

government subsidies and tax rebates.

3 Research design

3.1 Data sources

This paper selects A-share listed companies in China from

2011–2021 as the primary research object. Enterprises’

financial data are mainly from the CSMAR database, and

the ESG rating data are from the Wind Information

Financial Terminal. Meanwhile, in order to ensure the

accuracy and reliability of the empirical analysis results,

this paper performs some treatments on the initial research

sample, such as the following: 1) Excluding the sample of the

financial industry because the financial status, asset status, and

operation characteristics of listed companies in the financial

industry are quite different from those of other industries. 2)

Excluding companies treated as ST, *ST, and PT during the

sample period because these companies have been losing

money for years and their financial data are relatively

abnormal. 3) Excluding data samples with gearing ratios

not in the range of 0–1 and other abnormal financial

indicators. In addition, to prevent the empirical results

from being affected by extreme values, this paper enacts a

1% tail reduction on continuous variables. We finally obtained

18,455 firm-annual observations for 2011–2020, and the

sample size will change in subsequent regressions due to

missing values for some variables.
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3.2 Variable definition

3.2.1 Explained variables
The explained variable is firm ESG performance. ESG is an

acronym for Environmental Social and Governance (ESG),

which includes a company’s environmental impact, social

responsibility, and internal governance. Companies use ESG

performance to regulate and monitor their behavior, and it is

used by investors to measure the sustainability of their portfolio

companies or assets. The ESG ratings in this article are derived

from the ESG rating data of CSI. Concerning the mainstream

international methodology and practical experience, CSI ESG

ratings draw on the core elements of international ESG, and

combine the national conditions and characteristics of China’s

capital market to provide the market with the rating results of

environmental, social, and corporate governance dimensions of

Chinese A-share and bond issuers, as well as other securities

issuers. Recently, the ESG rating data of Chinese securities have

been widely recognized and applied by the business and academic

communities (Lin et al., 2021). In this paper, we refer to similar

literature to assign ESG ratings from low to high, and quantify

corporate ESG ratings as continuous variables taking values from

one to nine.

3.2.2 Explanatory variables
The explanatory variable is regional FinTech development.

This paper refers to the research of Su et al. (2021) and Yao et al.

(2021). It extracts the keywords related to financial technology

(EB-level storage, blockchain, differential privacy technology, big

data, third-party payment, secure multi-party computing,

distributed computing, equity crowdfunding financing,

Internet finance, machine learning, open banking, brain-like

computing, quantitative finance, stream computing, green

computing, memory computing, NFC payment, artificial

intelligence, etc.). Second, this study matches these keywords

with all prefecture-level cities or municipalities in China. In the

Baidu News Advanced Search, it searches for prefecture-level

cities or municipalities + keywords by year. For example, if you

search for “Beijing + artificial intelligence,” Baidu News

Advanced Search can give you the number of news pages

containing both “Beijing” and “artificial intelligence” between

2011 and 2021. The number of news pages containing both

“Beijing” and “artificial intelligence” between 2011 and 2021.

Finally, we used Python web crawler technology to crawl the

source code of Baidu news advanced search pages, extract the

number of search results, and add up the number of search

results for all keywords at the same prefecture or municipality

level to obtain the total search volume. Since the distribution of

this indicator is significantly right-skewed, this paper log-

transforms this indicator as a measure of this indicator to

measure the level of financial technology development

(FinTech) at the level of the prefecture-level city or

municipality directly under the central government.

3.2.3 Control variables
In this paper, we refer to the existing literature and add the

following control variables that may affect the ESG performance

of firms to the econometric model so as to alleviate the problem

of model endogeneity due to omitted variables while improving

the efficiency of regression estimation.

(1) Firm size (Size). Firm size is an essential factor affecting ESG

performance. The larger the size, the more productive the

firm’s products and the betters its reputation. For the sake of

the ongoing development of enterprises, they are more

inclined to make ESG investments and improve their risk

management capabilities. This paper uses the logarithm of

total corporate assets to measure firm size.

(2) Gearing ratio (LEV). The LEV represents the capital

structure and corporate solvency of a company, reflecting

the ability of a company to raise debt in order to operate.

When a firm faces lower leverage, the firm’s investment in

ESG investment is secured, and therefore the firm is more

capable of making ESG investments. In this paper, we use the

ratio of year-end liabilities to total year-end assets to measure

the gearing ratio.

(3) Cash flow (Cashflow). Cash flow represents the current

capital position of the enterprise. Enterprises with high

cash flow generally have sufficient funds and are subject

to lower financing constraints, which is conducive to

smoother ESG investments.

(4) Nature of property rights (SOE). The nature of property

rights of enterprises is divided into state-owned enterprises

and private enterprises. If a listed enterprise is a state-owned

enterprise, SOE takes the value 1. Otherwise, it takes the

value 0. Compared with private enterprises, state-owned

enterprises are subject to the rigid requirements of

national development and policy documents, and may pay

more attention to the ESG performance of enterprises.

(5) Return on Assets (ROA). Return on assets is one of the most

critical indicators of a company’s profitability. A more

significant return on assets means that a company can

earn more profit per unit of assets. Increased corporate

production profit can provide financial security for ESG

investment and promote corporate ESG performance.

This paper uses the ratio of year-end net profit to total

year-end assets to measure a firm’s return on assets.

(6) Two concurrent positions (Duality). Duality takes the value

of 1 if the company’s chairman also holds the general

manager position. Otherwise, it is 0, which means that

there is a severe agency problem within the company, the

decision-making regarding significant corporate matters is

often biased, and the ESG investment of the companymay be

affected.

(7) Independence of the board of directors (Indep). Independent

directors are not interested in the company, and as such they

can monitor corporate governance objectively and
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impartially, and their expertise and experience play an

essential role in assisting the company’s decision-making.

This paper uses the ratio of independent directors to the total

number of board members to measure board independence.

3.3 Model construction

3.3.1 Baseline regression model
To examine the impact of regional FinTech development

level on corporate ESG performance, the following econometric

model is constructed for our empirical study.

ESGi,t � α0 + α1FinTechi,t +∑ψnControls + λi + τj,t + εi,t (1)

where ESGi,t is the explanatory variable, indicating the ESG

performance of firm i in year t. FinTech is the core

explanatory variable in this paper, and its coefficient reflects

the effect of regional financial technology level on the ESG

performance of firms; when the coefficient is greater than 0, it

indicates that the development of financial technology enhances

the ESG performance of firms. The controls are a collection of

control variables, including firm size (Size), gearing (LEV), cash

flow (Cashflow), return on assets (ROA), two-term part-time

(Duality), board independence (Indep) and nature of property

rights (SOE). λi is the individual fixed effect at the firm level. In

addition, a more stringent industry × year fixed effect (τj,t) is
added in this paper to control for industry-level unobservables

over time, with the subscript t denoting year, j denoting industry,

and εi,t being the random disturbance term.

3.3.2 Endogeneity test model
This paper further mitigates the potential endogeneity

problem through a double-difference approach. This paper

uses China’s Plan for Promoting Inclusive Financial

Development (2016–2020), issued in December 2015 as a

shock event, and designs quasi-natural experiments to

mitigate potential endogeneity. We borrowed the treatment

from Vig (2013), and in this paper, cities are grouped

according to each city’s median level of FinTech development

in 2015. Cities below this median are set as the experimental

group and assigned a value of 1. Cities above this median are set

as the control group and assigned a value of 0. In terms of time

nodes, the years 2016–2020 after the promulgation of the plan are

assigned a value of 1. Based on this, a double difference model is

set up, as follows:

ESGi,t � α0 + α1Treati × Postt +∑ψnControls + λi + τt,j + εi,t

(2)
Treat and Post represent the experimental group and the time

point, respectively. Suppose the coefficient of the interaction term

between the two is significantly positive. This indicates that the

ESG performance of the firms in the experimental group has

increased dramatically after the shock of this plan, confirming

that regional FinTech development can indeed promote the ESG

performance of the firms.

3.3.3 Mechanism test model
As mentioned in the previous theoretical analysis, FinTech

may act on firms’ ESG performance through two channels:

alleviating firms’ financing constraints and promoting

government fiscal subsidies (government grants, tax rebates).

Next, this paper proposes constructing the following econometric

model to test mediating effects.

Mi,t � α0 + α11Fintechi,t +∑ψnControls + λi + τt,j + εi,t (3)
Ei,t � α0 + α12Fintechi,t + α13Mi,t +∑ψnControls + λi + τt,j

+ εi,t

(4)
where Mi,t are the mediating variables, i.e., the mechanism

variables in this paper, which are financing constraint (FC),

government subsidy (Subsidy), and tax rebate (TaxRebate),

and the rest of the variables have the same meanings as in the

previous paper. The specific analysis steps are as follows:

1. The previous paper has verified that FinTech can enhance the

ESG performance of firms;

2. Model (3) tests the effect of FinTech on the mediating

variables;

3. We include both mediating and explanatory variables in

model (4) to determine whether the mediation mechanism

holds by testing the sign and significance of the coefficients of

the mediating and explanatory variables.

3.3.4 Financing constraint index measurement
model

In this paper, we refer to the study of Fee et al. (2009) and

calculate the financing constraint (FC) of firms according to the

following steps. First, we standardize the three variables of firm

size, age, and cash dividend payout rate by year, and determine the

financing constraint dummy variable QUFC based on the mean of

the standardized variables. If the mean of the variables is above the

one-third quantile, the financing constraint of the firm is less

severe. The corresponding QUFC is taken as 0 if the mean of the

variables is below the one-third quantile, meaning the financing

constraint of the firm is more severe. The corresponding QUFC is

taken as 2. The probability of occurrence of financing constraint

for each year in the firm is fitted using the logit model and defined

as the financing constraint index FC (taking values between 0 and

1). The larger the FC, the more serious the financing constraint

problem of the firm. In model (6), CASH DIV denotes the cash

dividends declared in the year, ta denotes the total assets, NWC

denotes the net working capital, and EBIT denotes the earnings

before interest and taxes. Table 1 shows the metrics and online

links for the main variables.
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P(QUFC � 1
∣∣∣∣Zi,t) � ezi,t/(1 + ezi,t ) (5)

Zi,t � α0 + α1sizei,t + α2levi,t + α3(CASHDIV/ta)i,t
+α4MBi,t + α5(NWC/ta)i,t + α6(EBIT/ta)i,t (6)

3.4 Descriptive statistics

Table 2 reports the basic statistical characteristics of the main

variables.

TABLE 1 Variables and data sources.

Variable Abbreviation Measurement method Data sources

Corporate ESG
performance

ESG This study assigns a value of 1–9 based on the ESG rating of Huazheng
from low to high

Wind information financial terminal: https://www.
wind.com.cn/portal/en/Home/index.html

FinTech index FinTech ln(1 + fintech), fintech is the total number of search results for all
keywords at the same prefecture or municipality level

China stock market and accounting research
database: https://www.gtarsc.com/

Enterprise size Size Total enterprise assets are taken as logarithm China stock market and accounting research
database: https://www.gtarsc.com/

Gearing ratio Lev Ratio of total liabilities to total assets of the enterprise at the end of the
year

China stock market and accounting research
database: https://www.gtarsc.com/

Return on assets ROA Ratio of net profit to total assets at the end of the year of the enterprise China stock market and accounting research
database: https://www.gtarsc.com/

Board independence Indep Number of independent directors as a percentage of the board of
directors

China stock market and accounting research
database: https://www.gtarsc.com/

Two positions in one Duality Duality takes the value of 1 if the company’s chairman also holds the
general manager position. Otherwise, it is 0

China stock market and accounting research
database: https://www.gtarsc.com/

Nature of property
right

SOE If a listed enterprise is a state-owned enterprise, SOE takes the value 1.
Otherwise, it takes the value 0

China stock market and accounting research
database: https://www.gtarsc.com/

Cash flow Cashflow Ratio of net cash flows from operating activities to total assets at the end
of the year

China stock market and accounting research
database: https://www.gtarsc.com/

Financing
constraints

FC Drawing on the study of Fee et al. (2009) to construct a financing
constraint index

China stock market and accounting research
database: https://www.gtarsc.com/

Government grants Subsidy Government grants received by enterprises during the year China stock market and accounting research
database: https://www.gtarsc.com/

Tax refunds Taxrebate Tax refunds received by enterprises during the year China stock market and accounting research
database: https://www.gtarsc.com/

CEO financial
background

CEO CEO takes the value of 1 if the CEO has work experience in banking and
financial institutions, otherwise take 0

China stock market and accounting research
database: https://www.gtarsc.com/

TABLE 2 Descriptive statistics.

Variable name Variable symbol Obs Mean SD Min Max

Corporate ESG performance ESG 18,970.000 6.464 1.008 1.000 9.000

FinTech index FinTech 19,250.000 7.902 0.814 0.000 9.240

Enterprise size Size 19,250.000 22.059 1.244 17.641 28.257

Gearing ratio Lev 19,250.000 0.410 0.205 0.007 0.996

Return on assets ROA 19,249.000 0.044 0.074 −1.324 0.880

Board independence Indep 19,248.000 0.374 0.053 0.200 0.800

Two positions in one Duality 19,047.000 0.294 0.456 0.000 1.000

Nature of property right SOE 18,927.000 0.319 0.466 0.000 1.000

Cash flow Cashflow 19,250.000 0.089 0.239 −5.844 8.808
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4 Empirical results

4.1 Baseline regression

Table 3 reports the effects of the benchmark regression of

regional FinTech development on the ESG performance of

enterprises. The empirical results show that the regression

coefficients of FinTech are significantly positive in models (1)

to (3), indicating that the FinTech development index

constructed in this paper is significantly and positively related

to the ESG performance of enterprises. In terms of economic

significance, taking model (3) as an example, considering that the

mean value of corporate ESG performance is 6.464, every 1%

increase in the level of FinTech development in a city increases

the ESG performance of local firms by about 0.789 items on

average (6.464 × 0.122 = 0.789).

The relationship between the control variables in the

regression results and firm ESG performance also meets

theoretical expectations: the coefficient of firm size (Size) is

positive. It reaches the 1% significance level, indicating that

larger firms have better ESG performance. The coefficient of

gearing (LEV) is significantly negative at the 1% level,

indicating that operating with debt reduces the ESG

performance of firms. The coefficient of return on assets

(ROA) is significantly positive at the 1% level, indicating

that the greater the return on assets, the higher the ESG

performance of firms. The coefficient of board

independence (Indep) is significantly positive at the 1%

level, indicating that better corporate governance can

contribute to the ESG performance of firms; the coefficient

of cash flow is significantly positive at the 1% level. Cash flow

represents a company’s current capital position, and

companies with high cash flow generally have sufficient

capital and are subject to fewer financing constraints,

which is conducive to smoother ESG investments.

TABLE 3 Baseline regression results.

(1) ESG (2) ESG (3) ESG

FinTech 0.139*** 0.137*** 0.122***

(0.009) (0.032) (0.033)

Size 0.150*** 0.146***

(0.014) (0.015)

Lev −0.454*** −0.400***

(0.056) (0.058)

ROA 0.526*** 0.503***

(0.092) (0.095)

Indep 0.006*** 0.005***

(0.002) (0.002)

Duality −0.019 −0.026

(0.018) (0.018)

SOE 0.009 0.000

(0.045) (0.045)

Cashflow 0.083*** 0.093***

(0.025) (0.026)

Constant 5.369*** 2.098*** 3.930***

(0.071) (0.364) (0.649)

Observations 18,970 18,455 18,455

R-squared 0.013 0.029 0.111

Firm No Yes Yes

Year No Yes No

Year × Industry No No Yes

Note: *, **, and *** represent significance levels of 10%, 5%, and 1%, and t-values are in

parentheses. Same as in the following tables.

TABLE 4 Results of difference-in-differences model test.

(1) ESG (2) ESG

Did 0.076***

(0.019)

(0.025)

Before 5 0.0050

(0.0224)

Before 4 −0.0002

(0.0200)

Before 3 −0.0035

(0.0270)

Before 2 −0.0310

(0.0325)

Before 1 0.0223

(0.0305)

Current 0.0453

(0.0299)

After 1 0.1020***

(0.0297)

After 2 0.1319***

(0.0303)

After 3 0.1671***

(0.0330)

After 4 0.0943***

(0.0279)

Constant 3.485*** 4.4231***

(0.280) (0.2596)

Observations 18,262 17,388

R-squared 0.025 0.0178

Control Yes Yes

Firm Yes Yes

Year × Industry Yes Yes

Note: Control variables include firm size (Size), gearing (LEV), cash flow (Cashflow),

return on assets (ROA), two-term part-time (Duality), board independence (Indep), and

nature of property rights (SOE). The following tables are the same. This indicator of

FinTech development, measured quantitatively using the results of the advanced Baidu

News search in this paper, is relatively exogenous and challenging to be influenced by

the behavior of individual firms. Therefore, exploring the causal relationship between

FinTech development and corporate ESG performance is meaningful.
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5 Robustness tests

5.1 Endogeneity tests

5.1.1 Difference-in-differences model
This paper further mitigates the potential endogeneity

problem through a double-difference approach. This paper

uses China’s Plan for Promoting Inclusive Financial

Development (2016–2020), issued in December 2015 as a

shock event, and designs quasi-natural experiments to

mitigate potential endogeneity. Table 3 shows the estimation

results of the double difference model. As seen in column (1) of

Table 4, the coefficient of the interaction term between the two is

significantly positive.

Next, this paper performs a parallel trend test by including

the interaction term of the experimental group with the year

dummy variable in the regression. The parallel trend test can be

considered to be passed when all coefficients of the experimental

group with the interaction term of the year dummy variable

before the time node (2016) are insignificant, and at least one

coefficient of the interaction term of the year dummy variable

with the year after the time node is significant. As can be seen

from column (2) of Table 4, the coefficients of the interaction

terms of the dummy variables for the experimental group and the

years 2011–2015 are all insignificant, indicating that there is no

significant difference in the level of ESG performance between

the experimental group and the control group before the

implementation of the plan, which satisfies the parallel trend

hypothesis. The coefficients of the interaction term of the

experimental group with the dummy variables from

2016–2019 are significantly greater than 0, reflecting the

promotion effect of the implementation of the plan on the

ESG performances of enterprises in the experimental group.

5.1.2 Instrumental variables method
This paper draws on Bartik (2006) to construct a “Bartik

instrumental variable” (the product of the first-order

difference in time between the FinTech development index

FinTechm,t-1 and the national FinTech development index

ΔFinTecht,t-1). The constructed Bartik instrumental variable

can simulate the estimated value of the regional FinTech

development level in all years, which is highly correlated

with the actual value, but not with the residual term,

satisfying the instrumental variable correlation and

homogeneity requirements. The reasons are as follows:

First, since the national FinTech development index comes

from more than 200 prefectures, it is not significantly

influenced by a particular prefecture, and the changes in

the national FinTech development index are relatively

exogenous to a specific prefecture. Second, demand shocks

at the local level other than FinTech development may also

lead to biased estimates. However, the Bartik instrument is

valid as long as individual localities are not so important that

their internal demand shocks are significantly correlated with

the FinTech development of the whole country.

Table 5 reports the results of the two-stage regressions of the

instrumental variables, wherein the first column shows the results of

the first-stage regression and the second column shows the results of

the second-stage regression. The results of the first-stage regression

show that the coefficient estimates of Bartik-IV are significantly

optimistic at the 1% level, validating the assumption of a

correlation of the instrumental variables. The regression results of

the second stage show that the coefficient of FinTech is significantly

positive at the 1% level, indicating that, after mitigating the potential

endogeneity, the conclusion of this paper still holds that FinTech can

significantly contribute to the ESG performance of firms. In addition,

this paper also tests the weak instrumental variable problem, and the

results show that there is no weak instrumental variable problem.

5.2 Controlling the level of financial
development

The level of regional financial development tends to influence

firms’ access to external financing (Claessens and Laeven, 2003).

TABLE 5 Instrumental variable tests.

(1) FinTech (2) ESG

IV 0.0117***

(7.22)

FinTech 0.1319***

(5.69)

Constant 63.4617*** −8.4903***

(47.67) (−5.66)

Observations 17,090 17,090

Control Yes Yes

Firm Yes Yes

Year × Industry Yes Yes

TABLE 6 Other robustness tests.

(1) Control of
financial development

(2) ESG1 (3) ESG2

FinTech 0.137*** 0.044*** 0.045***

(0.032) (0.017) (0.017)

Constant 2.081*** −0.805*** 0.054

(0.369) (0.191) (0.196)

Observations 18,455 18,731 18,731

R-squared 0.029 0.020 0.020

Control Yes Yes Yes

Firm Yes Yes Yes

Year × Industry Yes Yes Yes
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In regions with better financial development, firms have lower

approval and monitoring costs to obtain financing, thus

contributing positively to their ESG development. Therefore,

the increase in corporate ESG levels brought about by regional

FinTech development is likely to be enhanced by an increase in

the level of regional financial development, rather than being

driven by FinTech development. This paper adds the regional

financial development level to the control variables, and re-runs

the regression. In this paper, we calculate the number of

commercial bank branches in each prefecture-level city each

year based on the branch establishment and withdrawal records,

and measure the level of regional financial development (Branch)

using the unitization of the number of local NSS enterprises. The

first column of Table 6 shows the regression results after adding

regional financial development. After controlling for the effect of

regional financial development level, FinTech development still

makes a significant contribution to corporate ESG performance,

which proves the reliability of the previous benchmark regression

results.

5.3 Replacing variable measures

We are considering the effects of core explanatory variable

measures. In this paper, we treat enterprises’ ESG

performance data as follows: 1) We assign a value of one to

companies with grades A and above and 0 to the rest of the

grades. 2) We also assign grades C⁃CCC, B⁃BBB, and A⁃AAA

to values 1, 2, and 3, respectively. The results in Table 6 show

that the regression coefficients of financial technology on

corporate ESG performance are significantly greater than

0 after replacing the ESG scoring indicators (ESG1 and

ESG2), indicating that the different assignment and

measurement method results obtained remain consistent

with the primary findings.

6 Mechanism analysis

6.1 FinTech, financing constraints, and
corporate environmental social and
governance performance

The financing constraint problem can constrain the ESG

development of a firm, and FinTech can reduce the financing

constraint of a firm by mitigating information asymmetry

through technology spillover effects. Table 7 reports the test

results for mediating effects on financing constraints. The

explained variables in columns (1) and (3) are the ESG

performance of firms, and the explained variable in column

(2) is the financing constraint of firms. The results show that

the estimated coefficients of FinTech variables are significantly

less than 0 in column (2), indicating that FinTech development

alleviates corporate financing constraints. The estimated

coefficients of FinTech variables are significantly positive in

both column (1) and column (3), and they decrease relative to

the estimated coefficients in Table 3. The estimated coefficient of

the financing constraint index (Fc) is negative at the 5% level,

indicating that the financing constraint mechanism of action

does exist. The above empirical results suggest that financing

constraints are the channel through which FinTech motivates

firms’ ESG performance, thus validating Hypothesis 2.

6.2 FinTech, government subsidies, tax
rebates, and corporate environmental
social and governance performance

ESG investment is a long-term and highly uncertain

investment activity. The existence of information asymmetry

makes it difficult for government agencies to obtain information

about corporate R&D to evaluate the merits of ESG investment

projects. At the same time, government subsidies and tax rebates

for enterprises have a clear tendency, and enterprises that can

create many jobs or advanced technology are more likely to

receive government assistance. In contrast, many enterprises

with sustainable development potential struggle to attain

policy favors. Through deep data mining and analysis,

combined with machine learning and other algorithms,

FinTech can track credit risk in real-time and quickly

generate a “portrait” of user characteristics, providing

government departments with more information about the

current operation of micro-enterprises and credit risks. It can

efficiently identify companies in urgent need of innovation funds.

Moreover, it can efficiently identify companies needing

innovation capital with more innovation potential, and direct

more resources towards these companies, increasing the financial

support they receive from the government and improving their

ESG performance. Therefore, to further investigate the

mechanism of the impact of FinTech on the ESG performance

TABLE 7 Mechanism tests based on financing constraints.

(1) ESG (2) FC (3) ESG

FinTech 0.1402*** −0.0290*** 0.1368***

(0.0367) (0.0075) (0.0366)

FC −0.1357**

(0.0554)

Constant 5.3986*** 0.7912*** 1.5803***

(0.2637) (0.0537) (0.4756)

Observations 15,981 15,981 15,536

R-squared 0.0142 0.1367 0.0346

Control Yes Yes Yes

Firm Yes Yes Yes

Year × Industry Yes Yes Yes
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of enterprises, this paper divides the funds received by enterprises

from government departments into Subsidy and TaxRebate.

Table 8 reports the test results of mediating effects on the

government’s fiscal subsidies. The explanatory variables in

columns (1), (3), and (5) are the ESG performance of firms,

while the explanatory variables in columns (2) and (4) are

government subsidies (Subsidy) and tax rebates (TaxRebate).

The results in the first column show that the coefficient of

FinTech is significantly positive, indicating that FinTech can

significantly improve the ESG performance of firms. The

coefficients of FinTech in column (2) are all significantly

positive at the 1% level, indicating that FinTech

significantly improves government subsidies. The coefficient

of FinTech in column (3) is significantly positive at the 1%

level, and significantly lower in value than in the first column,

indicating that the marginal effect of FinTech on corporate

ESG performance decreases after controlling for government

subsidies, which implies that government subsidies are a

significant factor in the relationship between FinTech

development and corporate ESG performance. This

confirms the partial mediating effect between the

development of FinTech and the improvement of corporate

ESG performance. The results in columns four through five

suggest that FinTech does not improve firms’ ESG

performance through the path of tax rebates. This is mainly

because tax rebates provided by the government to firms may

be an inefficient rent-seeking activity between officials and

entrepreneurs (Shleifer and Vishny, 1994), in addition to

being based on the consideration of improving firm

performance and promoting technological progress, which

severely undermines the efficiency of resource allocation.

Therefore, FinTech does not play a role in driving the

conversion of tax rebates into ESG investments in the firm,

and Hypothesis 3 is partially confirmed.

7 Heterogeneity analysis

7.1 A further test based on enterprise life
cycle theory

According to the enterprise life cycle theory, enterprises in

different life cycle stages display significant differences in

investment strategies, corporate governance, and financial

performance. Moreover, the ESG investment of a firm needs

to be made after a prudent decision via a summation assessment

of the current resource endowment and external environment.

Therefore, this paper further examines how the contribution of

FinTech to corporate ESG performance varies across a firm’s life

cycle. This paper chooses the cash flow model approach

Dickinson (2011) to measure the corporate life cycle. There

are many cash flow model-based, univariate, and composite

indicator approaches to measuring the corporate life cycle.

The cash flow model approach is chosen to measure the firm

life cycle because it allows it to overcome intra-industry variation

and avoid subjective assumptions about the sample distribution

over the firm’s life cycle.

The regression results in Table 9 show that the enhancing

effect of FinTech on firms’ ESG performance is mainly

concentrated in mature-stage firms. Possible reasons for this

include the fact that firms in the growth stage have a relative lack

of internal capital. Although FinTech can effectively address the

financing constraint challenge, firms prefer to spend their capital

on projects that can generate high net worth returns for investors

in the short term (Jovanovic, 1982). When a company reaches

maturity, its increasingly stable market share ensures that it has

sufficient capital flow. The enhancement of financial technology

makes it easier for companies to obtain external support and find

partners. Maturing companies are more capable of using

financial technology to obtain richer or even private financial

TABLE 8 Mechanism test based on government financial aid.

(1) ESG (2) Subsidy (3) ESG (4) Taxrebate (5) ESG

Subsidy 0.0210***

(0.0060)

Taxrebate 0.0015

(0.0014)

FinTech 0.1865*** 0.1784*** 0.1827*** −0.0249 0.1700***

(0.0367) (0.0531) (0.0367) (0.2595) (0.0394)

Constant 4.9283*** 14.1524*** 4.6317*** 10.2503*** 5.0465***

(0.2720) (0.3938) (0.2849) (1.9243) (0.2924)

Observations 15,660 15,658 15,658 13,747 13,747

R-squared 0.0217 0.1950 0.0225 0.0568 0.0197

Control Yes Yes Yes Yes Yes

Firm Yes Yes Yes Yes Yes

Year × Industry Yes Yes Yes Yes Yes
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information, which creates conditions for improving the ESG

development of companies, so financial technology will

significantly contribute to the corporate ESG performance of

maturing companies. When entering a recession, from the

demand side, companies’ sales and profitability decay, cash

flow shrinks, internal management mechanisms loosen, and

companies abandon ESG projects that require long-term

investment to survive.

7.2 Further tests based on the region
where the company is located

In recent years, FinTech has benefited from the overlapping

upgrade and integration of related cutting-edge technologies and

has received more and more attention and focus from the

industry. Against the backdrop of the growing scale of

FinTech investment, infrastructure, and talent pool, FinTech

has achieved a long and steady development of innovation.

However, the vast size of China and the uneven distribution

of resources have led to significant differences in the level of

economic development among regions. The economic

environment, institutional policies, and industrial clustering

phenomena vary significantly among regions. Therefore, in

order to examine in depth the regional differences in the

effect of FinTech on corporate ESG performance, this paper

divides the whole sample into two subsamples: the eastern region

(the eastern region includes ten provinces of Beijing, Tianjin,

Hebei, Shandong, Jiangsu, Shanghai, Zhejiang, Fujian,

Guangdong, and Hainan) and the central and western regions,

according to the province in which the city is located.

Table 10 shows the regression results by region. This study

finds that the development of FinTech significantly promotes the

growth of ESG performance of enterprises in the eastern region.

However, the promotion effect on the central and western

regions is insignificant. The reason for the above phenomenon

may be that, on the one hand, the eastern region has a developed

economy, entire industries, and significant scale effect, with

many financial institutions and a large volume of financial

services. The fierce industrial competition and many

segmentation competitions make enterprises urgently need

funds to develop and grow and maintain their core

competitiveness. There is an urgent need to enhance the

efficiency of financial services further and improve financing

channels between enterprise subjects and financial institutions.

The integration application of financial technology has

dramatically reduced the information cost and financing

threshold between the central bodies of capital supply and

demand, and the efficiency of capital matching and supply has

been dramatically improved. In addition, many industry-leading

FinTech companies and FinTech technology service providers

have gradually formed a mature and perfect ecology of

integration and interaction with the local industrial system

through years of development and layout. Through the

tandem and empowerment of FinTech within the served

company and in the industry chain, real enterprises’

sustainable development performance capability is significantly

enhanced.

On the other hand, the central and western regions have

continued to accelerate their economic development in recent

years under the boost of national strategies such as the rise of

central China and the development of western China.

However, due to the level of economic development, the

financing needs of industrial development are still

dominated by traditional lending from banks and other

financial institutions, and the financial technology content

is not high. In addition, traditional industries in central and

western regions still account for a large proportion. Such

enterprises may focus more on the production process and

do not understand or even reject the emerging field of

financial technology to a certain extent. The degree of

financial technology embedding and participation is low,

which also affects the effect of financial technology on the

promotion of corporate ESG performance.

TABLE 9 Further tests based on business life cycle theory.

(1) Full sample (2) Growth stage companies (3) Mature companies (4) Declining companies

FinTech 0.1372*** 0.0923* 0.1898*** 0.0506

(0.0337) (0.0496) (0.0689) (0.1170)

Constant 1.8255*** 3.1904*** 2.0299** 1.2954

(0.3838) (0.6034) (0.8090) (1.2832)

Observations 17,461 8,182 6,227 3,052

R-squared 0.0270 0.0196 0.0306 0.0485

Control Yes Yes Yes Yes

Firm Yes Yes Yes Yes

Year × Industry Yes Yes Yes Yes
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7.3 Further tests based on CEO’s banking
finance background

To further explore the heterogeneous effect of FinTech on

firms’ ESG performance, this paper regresses the sample by

grouping the CEOs according to whether they have banking

financial institution work experience or not, in order to verify

the heterogeneous effect of FinTech on the ESG performance

of firms whose CEOs have different banking financial

backgrounds.

As can be seen from Table 11, there is no significant effect of

FinTech on the ESG performance of firms with CEOs who have

banking and finance backgrounds, which may be because firms

with CEOs who have banking and finance backgrounds

themselves encounter faceless financing constraints, and this

work experience also facilitates the firms’ access to resources.

Therefore, there is a marginal diminishing effect of FinTech on

borrowing capacity for firms with CEOs who have banking and

finance backgrounds. In contrast, FinTech can effectively

alleviate financing constraints for firms with CEOs with no

banking and finance backgrounds, which can contribute to

firms’ ESG performance.

8 Conclusion and discussion

8.1 Conclusion and policy
recommendations

It is an essential issue for Chinese companies to effectively

improve their ESG level and change from “maximizing economic

benefits” to “balancing economic and social benefits”. In this

context, examining the impact of financial technology on the

ESG performance of enterprises is essential. This paper examines

the effect of regional FinTech development on corporate ESG

performance using the data of Chinese A-share listed companies

from 2011 to 2020. The results show that regional FinTech

development significantly contributes to the ESG performance

of firms. This finding still holds after considering a series of

robustness tests, such as addressing endogeneity issues and

TABLE 10 Further analysis based on the region where the company is located.

(1) Full sample (2) The eastern region (3) The central
and western regions

FinTech 0.1375*** 0.1783*** 0.0309

(0.0319) (0.0423) (0.0576)

Constant 2.0977*** 2.1183*** 2.4954***

(0.3640) (0.5492) (0.5565)

Observations 18,455 6,370 12,085

R-squared 0.0289 0.0299 0.0312

Control Yes Yes Yes

Firm Yes Yes Yes

Year × Industry Yes Yes Yes

TABLE 11 Further tests based on the CEO’s financial background.

(1) Full sample (2) CEO without
financial background

(3) CEO with
financial background

FinTech 0.1375*** 0.1577*** −0.1935

(0.0319) (0.0326) (0.2385)

Constant 2.0977*** 1.6269*** 6.8380***

(0.3640) (0.3757) (2.2565)

Observations 18,455 17,506 923

R-squared 0.0289 0.0299 0.0523

Control Yes Yes Yes

Firm Yes Yes Yes

Year × Industry Yes Yes Yes
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controlling for the level of financial development. The

mechanism analysis shows that FinTech not only alleviates

the internal financing constraints of firms, but also increases

the external government subsidies and tax rebates of firms, which

significantly contributes to the ESG performance of firms. In

addition, the impact of FinTech development in promoting

corporate ESG performance is more pronounced in the

eastern region, mature firms and firms with CEOs who do not

have a banking and finance background.

The findings of this paper provide the following policy

implications for promoting FinTech development and

accelerating the construction of a sustainable country.

(1) During this critical period in which the economy is changing

from high-rate growth to high-quality development, China

should actively promote the ESG development of enterprises.

At the same time, the government should give sufficient

policy support to FinTech companies to encourage the

integration of science and technology with finance and

capital markets, and thus help finance development. In

the future, the Chinese government should promote the

construction of a diversified financial service industry and

realize a precise balance between finance and SMEs. Only in

this way can it lower the service threshold of finance, enable

the majority of enterprises to obtain financial services at a

lower cost, and facilitate FinTech development in protecting

the environment, improving social and governance

investment, and leading the development of new

dynamics of economic growth.

(2) Government departments should view financial technology

as a breakthrough in order to alleviate the financing

problems of SMEs and strengthen the service function of

finance in relation to the real economy. As the main body of

the micro economy, enterprises are the essential promoters

of the green transformation and development of the

economy and society. They should have more

responsibilities in terms of environmental protection,

social aspects, and internal governance capacity

improvement. However, enterprises have been plagued by

the problems of “difficult” and “expensive” financing.

Financial technology can optimize the efficiency of

resource allocation between sectors and ease the financing

constraints of enterprises. On the one hand, we should fully

realize the complementary advantages of traditional financial

institutions and financial technology companies to promote

financial innovation. On the other hand, we should rely on

FinTech to accelerate the construction of a multi-level,

broad-coverage, and differentiated banking system, in

order to develop personalized, differentiated and

customized financial products and improve the inclusive

nature of finance.

(3) We should not rely excessively or solely on fiscal policies to

stimulate the ESG performance of enterprises. Increasing

government subsidies and tax rebates can sometimes lead to

“rent-seeking” behavior in ESG investments, which in turn

encourages inertia in ESG investments by enterprises. In the

future, governments and enterprises should actively explore

how to improve sustainability through digital technology

development. The government can use financial technology

to more accurately screen companies with sustainable

development capabilities and further determine which

companies should receive financial and tax subsidies. At

the same time, companies can also use digital technology to

screen ESG investments with good prospects, and reduce the

uncertainty of ESG investments. Overall, we can only

effectively balance economic and social benefits and

promote sustainable development nation-building by

giving full play to the linkage effect between government

and enterprises.

8.2 Research limitations and future
prospects

Although this study explores the relationship between

FinTech and corporate ESG performance at the theoretical

and practical levels, there are shortcomings and limitations.

First, this study selects A-share listed companies in China for

2011–2021. The empirical study shows that regional FinTech

development significantly improves the ESG performance of

firms. However, the research sample in this paper only covers

A-share listed firms in China, so the findings are somewhat

limited. Future studies can further expand the sample to include

firms in other countries. The heterogeneity of the relationship

between FinTech and corporate ESG performance under

different national conditions, economic development, and

institutional environments is investigated.

Second, the ESG data in this paper uses ESG rating data

from China Securities. Since the ESG rating of China

Securities does not publish the E, S, and G scores of

corporate ESG performance, this paper cannot examine the

impact of regional FinTech development on ESG subscales in

depth. Future related studies can explore the impact of

regional FinTech development on corporate ESG

performance subscales using different ESG measurement

methods.

Finally, this study is limited to examining the linear

relationship between regional FinTech development and

corporate ESG performance. The exploration of FinTech

development and corporate ESG performance should not be

limited to a simple linear relationship. The excessive

development of FinTech may also reduce the ESG

performance of firms, i.e., FinTech and ESG performance

show an inverted U-shaped relationship. Therefore, future

related studies can explore the non-linear relationship between

FinTech and corporate ESG performance in depth.
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