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Abstract

This study takes A-share listed firms in Shanghai and Shenzhen Stock exchanges from 2011 to
2020 as research samples and aims to analyze the impact of institutional ownership on the
financing constraints of Chinese firms under the regulation of digital finance. It obtains 20,370
firm-year observations and is analyzed by fixed effect regression. The result indicates a
significant negative correlation between institutional ownership and financing constraints,
thereby supporting the resource-based view theory. In addition, this study also reveals that
institutional ownership has a greater negative impact on financing constraints when firms are
located in provinces with higher levels of digital finance. These findings highlight the potential
of digital finance to solve the financing constraints of Chinese firms and the importance of
institutional regulation and guidance by the Chinese government.

Keywords: Financing Constraints, Institutional Ownership, Digital Finance, Resource-Based
View Theory, Institution-Based View Theory

Introduction

Financing constraints refer to financial barriers that prevent enterprises from accessing
external funds, resulting in limited funding for investment activities (Fazzari et al., 1988;
Harrison et al., 2004; Ismail et al., 2010; Kaplan & Zingales, 1997). Access to finance is a
primary business challenge for 22.4% of Chinese firms Li et al (2023), and 75% of listed
nonfinancial firms view financing constraints as the primary impediment to investment and
growth (Cao et al., 2020). The State Council issued a Circular on Policy Measures for Stabilizing
the Economy Package in 2022 to address financing issues and promote healthy development
for enterprises (Guo, 2023).

Formal financing channels in China often suffer from underdevelopment and insufficiency
(Wu et al., 2016), leading to limited scarce resources (Du et al., 2015). Due to the inefficient
allocation of credit resources Zhang (2022), most firms rely on informal financing sources like
political or professional connections and trade credit (Ge & Qiu, 2007). Chinese firms leverage
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informal institutions like guanxi Park & Luo (2001) and bribery (Cai et al., 2011; Wan et al.,
(2022) to gain legitimacy and resources from powerful external stakeholders DiMaggio &
Powell, 1983; Meyer & Rowan, 1977), addressing institutional deficiencies in Chinese financial
markets, causing difficulties in formal financing (Cai et al., 2022).

Financing constraints have become a significant barrier to the expansion of Chinese firms
(Wang et al., 2022). Financing constraints significantly impact corporate value in incomplete
markets, affecting the overall market landscape (Cai et al., 2022). They have long been a
challenge for nations worldwide like China Lou et al (2024); Yang et al (2014), affecting firm
productivity Wong et al (2023), foreign direct investment Sasidharan & Padmaja (2018),
exports Padmaja & Sasidharan 2(021), and group affiliation performance (Bhatia &
Chakrabarti, 2022). Effective financing is crucial for Chinese enterprise development and
directly influences enterprise innovation (Wei et al., 2022). Financing constraints significantly
influence risk in the financial system and the real economy (Wei et al., 2022), with risk levels
increasing as financing constraints intensify (Nguyen & Nguyen, 2020).

China’s financial markets have not done a good job of allocating resources and reducing
financial pressures (Allen et al., 2012). Local governments control financial resource
allocation, leading to ownership discrimination (Zheng & Ye, 2013). With its rapid economic
growth and manufacturing sector Hussin & Yik (2012), China’s less developed laws and
institutions result in an inefficient financial sector (Allen et al., 2005; Zhang et al., 2012). Due
to the late development of the capital market and credit discrimination (Chen et al., 2024; Ge
& Qiu, 2007), financing constraints have become a hindrance to China's rapid economic
development (Yu et al., 2021). Financing constraints have become an important issue of
concern to government departments in China (Xiao, 2023). China’s underdeveloped bank-
based financial system, controlled by the government Yazar (2015), makes firms heavily rely
on internal financing and lack funding. The Chinese economy urgently needs to address
improving access to quality financial services and easing financial restraints on firms (Liu et
al., 2021).

While the government controls the financial system, China’s capital market allows
shareholders to freely pledge shares (Shi et al., 2023). Institutional ownership in China
includes financial institutions like investment banking, insurance, pension funding, and
mutual funds (Chi et al., 2019). Institutional investors possess advanced resources Eaton et al
(2014), management skills, and professional knowledge (Menkhoff et al., 2010). They also
provide funding resources Garcia-Meca et al (2017) and help secure expansion financing for
listed companies (Velte, 2024). In the past two decades, China has experienced rapid growth
in institutional investors (Chi et al., 2019). Institutional investors invest in and participate in
numerous firms, learning from successful ones, acquiring valuable experience resources, and
accessing scarce information resources in relevant markets (Chen et al., 2014). As
shareholders, institutional investors possess the motivation and capacity to offer valuable
resources such as relevant information, knowledge, and experience to the enterprise ( Chen
et al., 2014; Foss et al., 2021; Panicker et al., 2022).

The integration of the financial sector and information technology has been deepening. in
recent years (Awan, Shamim, et al.,, 2021; Awan et al.,, 2021; Zhang et al., 2024). Digital
finance, or FinTech, leverages technologies like artificial intelligence (Al), big data, cloud
computing, and blockchain, effectively reduces transaction costs and provides a wider range
of financial services (Bisht et al., 2022; Goldstein et al., 2019; Ozili, 2018; Zhan et al., 2023). It
has led to a decentralization of the traditional financial industry, with financial information
now distributed and networked (Chen & Bellavitis, 2020). Digital finance, utilizing advanced
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technology, can often accurately assess the relevance of a situation and conduct scientific risk
assessments (Lee & Shin, 2018). It enhances credit accessibility, information access, and social
trust acceptance (Chang et al., 2023; Yu et al., 2020). Digital finance enhances efficiency,
facilitates financial transactions, and reduces information asymmetry (Chang et al., 2023). It
expands traditional financial services, reducing market thresholds and transaction costs,
ultimately improving financial resource efficiency (Gomber et al., 2018), and helps firms
improve their operations (Beck et al., 2018). The China credit ratio problem has accelerated
the growth of digital finance, with the country holding a significant share of the global market
(Gruin & Knaack, 2020). In 2019, the People’s Bank of China emphasized the importance of
utilizing digital finance to optimize the credit process, reduce financing costs, and improve
financial system functionality (Huang et al., 2023).

However, China’s 31 provinces exhibit significant resource inequalities (Wang, Phua, et al.,
2023), and the level of leverage of Chinese firms fluctuates based on the level of development
in various areas (Huang & Song, 2006). Scholars have found the financial industry
development in various regions of China is uneven and significantly different (Wang et al.,
2023; Zhang et al., 2015). While the financial efficiency and development level of the eastern
region is relatively high (Jiang et al., 2019), the development of green finance in the provinces
of the region shows different degrees of inequality (Lv et al., 2021). There are also regional
differences in the degree of financial development in coastal provinces (Guo et al., 2020). The
ratio of labor efficiencies to digital finance in eastern regions increased from 21% in 2011 to
82% in 2017, while non-eastern regions saw a double-digit increase to 42% (Wang et al.,
2023). In 2017, the realization rate of the potential efficiency value of digital finance in the
eastern region is 95%, compared to only 71% in the non-eastern region (Wang et al., 2023).
These differences in the institutional environment will also have a great influence on the
financing of Chinese firms (Wang, Lok, et al., 2023; Zhang et al., 2016).

China has seen rapid development of digital finance due to its strategic development goals
(Zhan et al., 2023). Digital finance revolutionizes traditional financial systems by improving
capital allocation efficiency and significantly impacting the traditional financial structure
(Zhan et al., 2023). China’s digital economy has led to price and allocation distortions in its
financial factor market, with regional financial development levels causing severe financing
constraints in some regions (Hui et al., 2023).

The economic development gap between eastern China and other regions remains significant
(Zhang et al., 2021). This makes China an important reference for studying the regional
differences between digital finance and traditional finance (Wang et al., 2023)

The paper aims to make three significances to the existing literature. Firstly, the study
illustrates the theoretical mechanism that explains higher institutional ownership leads to
lower financing constraints. Secondly, as an emerging financial model, scholars have paid
more emphasis on the way digital finance affects the overall economy, while relatively little
research has been done at the firm level. However, the literature on firm-level studies
primarily focuses on the relationship between digital finance and firm performance like
innovation and productivity. Less attention has been paid to the impact on financing
constraints, and few scholars have considered its indirect correlation, especially the
moderating effects of digital finance in China. The study underscores the significance of
institutional characteristics in facilitating balanced capital allocation and growth in developing
nations through financial development. Therefore, the study of interregional financing
constraints has received limited attention. Thirdly, it offers additional theoretical
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explanations regarding the moderating effect of digital finance on the correlation between
institutional ownership and financing constraints.

The paper is motivated to investigate this specific research question for the following reasons.
Firstly, motivated by Farooq et al. (2022) who conclude that financing constraints in Pakistan
are significantly influenced by institutional ownership, the paper aims to investigate the
relationship in China. Secondly, motivated by Chatterjee et al. (2023), who suggest that
institutional ownership significantly lower debt costs for firms, particularly in environments
with lower marketization and low credit quality, the research aims to expand existing
empirical research on the financing gap for enterprises in developing financial systems like
China. Thirdly, motivated by Li et al (2023) and others, who document the influence of
regional digital finance advancements on the financing challenges faced by firms, this paper
aims to find whether digital finance can correct traditional finance discrimination, improve
external financing capabilities, and easing firm financing constraints of Chinese firms.
Although existing studies have examined the relationship between ownership structure and
financing constraints, there is little research on institutional ownership of Chinese firms. With
the above issues in mind, the objectives of this study are:

* To examine the impact of institutional ownership on financing constraints of Chinese firms.
* To examine the role of digital finance in moderating the relationship between institutional
ownership and financing constraints of Chinese firms.

Literature Review and Hypotheses

Resource-Based View Theory

The resource-based view (RBV) theory proposes that firms obtain an edge over rivals by
effectively managing and accumulating strategic resources (Barney, 1991). Firms are not just
units but collections of resources, and they can maintain competitive advantages by utilizing
valuable resources and capabilities (Barney, 2001). Resources are the productive assets of
firms (Abu Bakar & Ahmad, 2010), including knowledge, physical assets, human capital, and
other factors, for efficient conversion into end products or services (Amit & Schoemaker,
1993; Capron & Hulland, 1999). Despite limited resources, some firms are unique and well-
positioned to create valuable products and generate wealth (Day & Wensley, 1988).

Firms possess a diverse range of resources (Barney, 1991), including intangible resources,
tangible resources (Penrose, 2009), strategic resources (Day & Wensley, 1988), assets
(Barney, 1991), and capabilities (Day, 1994). Valuable intangible resources such as expertise,
skills, reputation, and entrepreneurial orientation (Tehseen & Sajilan, 2016) are crucial, while
tangible resources like capital, access to capital and location (Runyan et al., 2006) or
technological assets (Barney, 1991) are essential. Organizational capability refers to the ability
and expertise to handle both intangible and tangible resources (Day, 1994). To achieve a
sustainable competitive advantage and high performance, firms must transform their
resources into capabilities (Mahoney & Pandian, 1992). Barney & Hesterly (2019) propose
four primary resource categories: physical, financial, human, and organizational. A firm can
achieve superior performance not only due to better resources but also due to better
resource utilization (Kozlenkova et al., 2014; Penrose, 2009).

Nexus Between Institutional Ownership and Financing Constraints

Agency theory argues that institutional investors play a crucial role in corporate governance,
enhancing manager supervision and ensuring shareholder prosperity (Schmidt &
Fahlenbrach, 2017). They minimize agency conflict, monitor management information
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quality, promote stronger governance, and reduce shareholder-manager conflicts (Chung et
al.,, 2002; Jensen & Meckling, 1976). Institutional investors have the expertise to manage
portfolio companies effectively (Shleifer & Vishny, 1986). By modifying governance structures
(Lin et al.,, 2011), strengthening external oversight, and requiring increased corporate
disclosure (Bird & Karolyi, 2016), institutional investors may lower borrowing costs and
reduce financing constraints (Goergen & Renneboog, 2001).

The study is based on the resource-based view theory, which suggests firms should focus on
accumulating, utilizing, and reconfiguring their resources internally to differentiate and
enhance competitiveness in the market (Wernerfelt, 1984). The resource endowment of a
company is linked to its ownership types (Fernandez & Nieto, 2005). The RBV theory can be
applied to alliance partnerships, enabling firms to gain competitive advantage through
ownership and control of resources (De La O & Matis, 2014), reducing risk and costs, and
enabling better financing (Chen et al., 2014). The literature predominantly focuses on the
“smart money” of institutional investors (Borochin & Yang, 2017), contrasting with the less
sophisticated individual “retail” investors due to limited search resources (Barber & Odean,
2008). Institutional ownership provides firms with valuable resources like information,
managerial capabilities, and financial capital (Ferndndez & Nieto, 2006; George et al., 2005),
enhancing their competitive advantages and enabling access to financing (Chen et al., 2021).
With their financial expertise (Farooq et al., 2022), institutional investors play a crucial role in
reducing information asymmetry in the credit market and enhancing access to finance (Schain
& Stiebale, 2021). Firms with higher institutional ownership tend to have fewer financing
constraints (Lin et al., 2011). The proposed hypothesis is as follows:

Hypothesis 1 (H1): Institutional ownership negatively impacts the financing constraints of
Chinses firms.

Institution-Based View Theory

Institutionalism in social sciences focuses on institutions’ importance (Peng et al., 2009),
overcoming industry-based and resource-based views’ lack of context-specific focus (Peng,
2002), resulting in the establishment of the institution-based view (IBV) theory (Peng et al.,
2008; Peng & Heath, 1996). Research identifies formal and informal institutions, which are
different but complementary sides of the coin (North, 1990; Peng et al., 2009). Formal
institutions, encompassing laws, rules, and regulations, and informal institutions,
encompassing culture, norms, and values, offer a comprehensive view of the institutional
environment (Garrido et al., 2014).

The IBV reveals the underlying forces of differences in firm performance (Garrido et al., 2014).
Institutions play a crucial role in influencing firms by providing resources and legitimacy (Peng
et al., 2005). Emerging markets face unique issues due to weak market institutions, in which
adequate infrastructure is not provided (Doh et al., 2017; La Porta, 1999), hindering effective
transactions (Meyer et al., 2009). Weak institutions can result in inequitable information flow,
resource distribution, and enforcement of laws, leading to stagnation, corruption, lack of
investment rigor, and low performance (Peng et al., 2008; Rodriguez-Pose & Zhang, 2020).
Environmental activities can impact a firm’s access to external resources, as providers can
coerce firms to maintain their external legitimacy in order to obtain commitments or
resources(Aerts et al., 2006; Lynall et al., 2003).

China’s developmental imbalance, particularly in the eastern region, reflects differences in
endowments, market infrastructures, and industrial environments, as well as access to
financial services and digital finance impact (Wu & Huang, 2022). Regions with stronger
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financial development more than provide a hotbed for the growth of new firms but
additionally contribute to the development of established firms (Charfeddine & Zaouali,
2022). Chinese firms face institutional voids (Ahlstrom & Bruton, 2001), particularly in the
financial market (Allen et al., 2005), due to underdeveloped systems (Yao & Yueh, 2009). The
financing constraints imposed by weak financial institutions in China are causing significant
pressure on Chinese firms to overcome these limitations (Yiu et al., 2013).

Baum et al. (2011) found that a good financial environment reduces barriers to external
market financing, resulting in fewer financing constraints. Traditional financial systems must
transform by establishing massive databases with digital finance to increase the efficiency of
financial resource allocation. (Wang & Chen, 2023). The new model emerges from the rapid
development of internet technology, addressing traditional finance’s dilemma of efficient and
sustainable financial solutions (Zhang et al., 2024).

Moderating Role of Digital Finance

According to IBV, firms develop better by responding to institutional pressures and gaining
legitimacy (DiMaggio & Powell, 1983; Meyer & Rowan, 1977). Financial development directly
impacts financing constraints (Love, 2003; Naeem & Li, 2019). Firms in countries with poor
financial development often face financing challenges (Fergusson, 2006), while improved
financial development eases financing obstacles and promotes business expansion (Beck &
Demirguc-Kunt, 2006).

In China, weak institutions lead to higher transaction costs and difficulty in obtaining financing
(Wu, 2013), while developed institutions make it easier to obtain financing (Allen et al., 2005).
China’s uneven economic and social development and regional financial disparities in 31
provinces may lead to significant variations in the impact of digital finance on corporate
investment efficiency (Huang et al., 2023).

Traditional financial systems have been replaced by digital finance (Gomber et al., 2017),
utilizing information technology, big data, and cloud computing, providing a solid foundation
for financing (Cao et al., 2021). Digital finance can significantly enhance the information
asymmetry between companies and investors, leading to a reduction in financing constraints
(Li et al., 2023; Yang et al., 2022). Digital finance offers decision-makers more comprehensive
and relevant information for corporate investment (Nauhaus et al., 2021), thereby reducing
financing constraints for firms compared to traditional finance modes (Huang et al., 2023).
Using non-financial information, such as sales data, digital finance may boost financial service
quality, reduce human intervention and rent-seeking (Zhang et al., 2024), and appraise
enterprises more rapidly and accurately than conventional financial institutions (Gomber et
al., 2017). Using big data to accurately assess firms, digital finance offers suitable financial
products, optimizes credit processes to improve service quality, promotes the balance of
market supply and demand, supports the real economy, and alleviates difficulties (Xu et al.,
2023), thus lowering financing constraints.

Digital finance may benefit from digital technology solutions to lessen the requirement for
cash in the stock market and facilitate firms to obtain external funding from financial
intermediaries (Chang et al., 2023). Therefore, it weakens equity funds’ reliance on stock
markets and strengthens the marginal effect of institutional ownership on financing
constraints.

In line with the above discussion, despite extensive research on the relationship between
institutional ownership and financing constraints, little literature has addressed the
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moderating role of digital finance as a variable. This study is based on the theory of institution-
based view and proposes the following hypotheses:

Hypothesis 2 (H2): Digital finance enhances the mitigating effect of institutional ownership
on financing constraints.

Research Design

Sample and Data Collection

The study selected firms listed on the Shanghai and Shenzhen A-share boards from 2011 to
2020 as research samples. In terms of data, all data comes from secondary sources. The
sample data about institutional ownership and financing constraints index comes from the
China Stock Market and Accounting Research Database (CSMAR). Meanwhile, the digital
finance index comes from Peking University’s Digital Finance Research Centre. It measures
digital finance development at various levels, including province, city, and county levels,
providing a comprehensive evaluation of digital financial practices (Li et al., 2023).

This study excluded financial corporations due to their distinct regulatory operating and
environments from non-financial corporations. Also, the study excluded ST and *ST shares
due to poor financial condition. The study excluded corporations with missing information,
resulting in an unbalanced panel of 20,307 samples.

Dependent Variable

Common financing constraints indicators include investment-cash sensitivity (Almeida &
Campello, 2007; Fazzari et al., 1988) and a combination of company features like KZ Index
(Kaplan & Zingales, 1997), FC Index (Kuang et al., 2010), WW Index (Whited & Wu, 2006), and
HP Index (Hadlock & Pierce, 2010).

The study uses the KZ index to measure financing constraints (FC). The KZ index construction
employs a substantial amount of qualitative and quantitative data, making it more reliable
than pre-classification variables for enterprise grouping (Xu et al., 2020). The KZ Index can
provide precise financing constraints values for listed companies, enabling comparison of
firms over different years (Ramezani, 2011).

Lamont et al. (2001) constructed an index using KZ's (Kaplan & Zingales, 1997) estimated
coefficients for five variables to measure a firm’s financing constraints. The greater the value
of the KZ Index, the more financing constraints the firm has (Farooq et al., 2022; Hadlock &
Pierce, 2010). The sample data is calculated using the following Equation 1 (Li, Wang, et al.,
2023; Lin & Bo, 2012; Lopatta et al., 2017; Ronald et al., 2019; Wang, 2023):

F; i
KZ Index;; = —1.002 x —% + 0.283 x Q;; Fquation 1
it—1
Dividends;
+3.139 x Debt;, — 39.368 x —
Ki 1
Cash;
—1.315 x

it-1
Where

CFj;: cash flow variable for firm i at time ¢;

K;;: total assets for firm i at time ¢;

Q;;: Tobin’s Q for firm i at time ¢;

Debt;;: ratio of total debt to total assets for firm i at time ¢;
Cash;;: amount of liquidity for firm i at time t.
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Independent Variable

In this study, institutional ownership (INST) is measured as the percentage of financial and
non-financial institutional shares in total outstanding shares, as used by Bathala et al. (1994)
and Hayat et al. (2018).

The Moderating Effect of Digital Finance

The moderating variable in this study is the development level of digital finance (DF). Except
for Hong Kong, Macao, and Taiwan, the Peking University Internet Finance Research Center's
Digital Inclusive Finance Index (PKU_DFIIC) provides a more accurate picture of the growth of
digital finance in Chinese provinces and cities (Li et al., 2020; Liu et al., 2022; Wang et al.,
2020; Xiong et al., 2023; Li et al.,, 2022). The index comprises an overall index, using 33
secondary indicators from three refined dimensions (Liu et al., 2021): coverage breadth index,
usage depth index, and inclusive finance digitalization degree index (Yang & Zhang, 2022). In
this study, PKU_DFIIC (2011-2020) at the provincial level is adopted (Wang, 2022). Since
dummy variables are a practical method for analyzing moderating effects (Dawson, 2014), the
study measures DF dummy that equals one if the index exceeds the sample median and zero
otherwise.

Control Variables

Several control variables that affect financing constraints are covered in this study.
According to other studies (Blackwell & Kidwell, 1988; Houston & James, 1996; Winker, 1999),
firm size (FSIZE), calculated as the natural logarithm of total assets, has a negative association
with financing constraints. According to Beck et al. (2006), Hadlock & Pierce (2010), and Hope
et al. (2011), firm age (FAGE), measured as the number of years since a corporation’s initial
listing on the CSMAR, is expected to find a negative association with financing constraints.
Additionally, earlier studies revealed that financing constraints are lower in companies with
higher profitability (Borisova & Megginson, 2011; Du & Geng, 2024; He et al., 2023).
Profitability in this study using return on equity (ROE). Furthermore, this analysis uses board
size (BSIZE) as a control variable, measured as the number of directors (Anderson et al., 2004;
Ansong, 2015; Boone et al., 2007; Liu et al., 2021; Yang & Han, 2023). A broader board can
enhance the ability to manage and utilize resources effectively and enable the firm’s access
to financial resources (Daily et al., 2002), thereby alleviating financing constraints (Ansong,
2015).

Empirical Methodology

The study first examines whether institutional ownership has an impact on financing
constraints. To lessen the impact of outliers, all continuous variables were winsorized at 1%
(top and bottom). Data analysis was conducted using Stata 17.0 statistical software. The three
most popular regression methods are the Ordinary Least Squares (OLS), the Random Effects
Model (REM), and the Fixed Effects Model (FEM). The findings of the LM test and Hausman
test in this study show that, out of the three estimate methods, the Fixed Effects Model (FEM)
produces the best results.

To test the potential heteroscedasticity of the linear regression model, this study uses the
Breusch-Pagan test to get the result of rejecting the homoscedasticity null hypothesis. The
EickerHuber-White heteroskedasticity consistent standard errors are used to correct the
heteroscedasticity and provide the robust standard error.
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Model 1 explains the association between institutional ownership and financing constraints.
Model 2 investigates how institutional ownership and financing constraints link are
moderated by digital finance. The same control variables are applied to both models. The
baseline models are as follows:
FCit = ap+ a1INST;; + a,FSIZE;; + azFAGE;; + a,ROE;; Model 1
+ asBSIZEit + Eit
FCy; = ay + aINST;; + a,DF;; + azINST;; X DF;; Model 2
+ a4FSIZE;; + asFAGE;; + agROE;;
+ ayBSIZE;; + €;;
Where
apis a constant term and g;; is the error term;
FC;;:: Financing constraints, measured as the KZ index as shown in Error! Reference source
not found. for firm i at time t.
INST;,: Institutional ownership, measured as the percentage of institutional shares in total
outstanding shares for firm i at time t.
DF;;: Dummy variable for DF (value taking of 1 for DF > MEDIAN, otherwise 0). DF is an index
measured at the provincial level of PKU_DFIIC (2011-2020).
FSIZE;,: Firm size, measured as the natural logarithm of total assets for firm i at time .
FAGE;;: Firm age, measured as the natural logarithm of the difference between the year
under investigation and the firm’s year since a corporation’s initial listing on the CSMAR plus
one.
ROE;;: Return on equity, net profit divided by average total net assets for firm i at time t.
BSIZE;;: Board size, measured as the number of directors for firm i at time .

Results

Descriptive Statistics

Table 1(a) lists descriptive statistics of the continuous variables. The maximum value of the
dependent variable FC is positive, while the minimum value is negative. The mean value of
the KZ index is 1.207, and the standard deviation is 2.266, indicating that significant variation
exists across firms concerning their financing constraints. The maximum value of institutional
ownership (INST) is 3.930, and the minimum value is 0.007, with a mean value of 0.690,
demonstrating substantial variances in financing constraints across various Chinese listed
firms. Furthermore, the maximum value of the firm size is 256.109, and the minimum value
is 0.446, with a mean value of 13.912. In this study, the firm size will be measured as the
natural logarithm of total assets, denoted as FSIZE. The maximum value of the firm age is
26.000, and the minimum value is 1.000, with a mean value of 10.730. The firm age will also
be taken from the natural logarithm of the difference between the years since the survey and
the company’s first listing on the CSMAR plus one, denoted as FAGE. The maximum value of
the return on equity (ROE) is 0.351, and the minimum value is -0.564, with a mean value of
0.065. The maximum value of the board size (BSIZE) is 15.000, and the minimum value is
5.000, with a mean value of 8.674. With the original score data, the maximum value of the
moderating variable DF based on PKU_DFIIC at the provincial level is 431.928, while the
minimum value is 16.220, the mean value of DF is 243.427, and the standard deviation is
98.953, indicating that significant variation exists across provinces concerning their
development of digital finance. Table 1(b) shows that 10,147 (49.97 percent) firms’ digital
finance index based on PKU_DFIIC are larger than the median value. Meanwhile, 10,160
(50.03 percent) firms report a smaller digital finance index than the median value.
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Table 1(a)
Descriptive Statistics of the Continuous Variables
Variable Unit of Obs Mean SD Min Median Max
Description measurement
Financing Number of 20,307 1.207 2.266 -5.472 1.425 6.328
Constraints
Institutional Ratio 20,307 0.690 0.641 0.007 0.553 3.930
Ownership
Firm Size Billion RMB 20,307 13.912 34.653 0.446 3.811 256.109
Firm Age Number of 20,307 10.730 7.137 1.000 9.000 26.000
Years
Return On Ratio 20,307 0.065 0.120 -0.564 0.070 0.351
Equity
Board Size Number of 20,307 8.674 1.707 5.000 9.000 15.000
PKU_DFIIC Number of 20,307 243.427 98.953 16.220 245.210 431.928
Table 1(b)
Descriptive Statistics for the Dummy Variables
VARIABLES Number of publicly listed companies
Frequency of 1s Frequency of Os
DF 10147 10160
(49.97%) (50.03%)

Correlation Analysis

Table 2 displays the Pearson correlation matrix for variables. It reveals that institutional
ownership significantly negatively impacts financing constraints, under the initial hypothesis.
However, further regression tests should be carried out to explore this relationship in greater
detail. Furthermore, the variables FSIZE and FAGE are significantly and positively correlated
with FC, indicating that an increase in firm size and age increases the level of financing
constraints. Additionally, a significant negative correlation exists between ROE and FC,
suggesting that an increase in ROE leads to a reduction in FC within the company. As for the
relationship between board size (BSIZE) and FC, there is a positive linear correlation.

Table 2
Pearson Correlation Matrix
FC INST FSIZE FAGE ROE BSIZE
FC 1
INST -0.118*** 1
FSIZE 0.122%** 0.219*** 1
FAGE 0.286%** -0.116***  (0.391*** 1
ROE -0.357***  (0.162*** 0.117%** -0.084*** 1
BSIZE 0.051%** 0.113%** 0.267%** 0.135%** 0.034%*** 1

Notes: ***, ** and * indicate significance at 1%, 5% and 10%; FC= Financing constraints,
calculated according to Equation 1; INST= The percentage of institutional shares in total
outstanding shares; FSIZE= Natural log of total assets; FAGE= Natural log of the year difference
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between the survey since and a corporation’s initial listing on the CSMAR plus one; ROE= Net
profit divided by average total net assets; BSIZE= The number of directors.

Empirical Tests and Discussion of the Impact of Institutional Ownership on Financing
Constraints

The regression results in Model 5 reveal that after controlling for time and firm-level fixed
effects, institutional ownership (INST) has a negative and significant impact on REM at a 1%
significance level, with a coefficient of -0.3108. This suggests that higher ownership
concentration is associated with lower levels of FC, thus confirming hypothesis H1, which
posits that institutional ownership decreases financing constraints. Our empirical findings
show that institutional ownership in China negatively correlates with FC, which matches
previous research (Bai et al., 2022; Lin et al., 2011; Zhao et al., 2023), supporting the resource-
based view theory. Firm age (FAGE) exhibits a positive and significant impact on FC at a 1%
significance level, signifying that older firm suffers more FC, which is consistent with the
findings of (Mushtaq et al., 2022). Return on equity (ROE) has a negative and significant effect
on FC at a 1% significance level, indicating that ROE acts as an inhibitor of FC, which agrees
with the research of Chong et al. (2013) and Zhao et al. (2023).

Model 6 shows the results of the moderating effect. The interaction term between
institutional ownership and digital finance negatively affects FC with a coefficient of -0.1323
at a 5% significance level. The result indicates that digital finance negatively moderates the
negative impact of institutional ownership on FC, implying that a higher level of digital finance
promotes the mitigating effect of institutional ownership on financing constraints. This result
confirms hypothesis H2, indicating that digital finance can help mitigate the impact of
institutional ownership on financing constraints.

Table 3
The effect of institutional ownership on financing constraints
OoLS OLS REM REM FEM FEM
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
INST - - - - - -
0.2097*** 0.2253*** (0.2509*** 0.1970*** 0.3108*** (0.2741%**
(0.0235) (0.0302) (0.0236) (0.0273) (0.0375) (0.0409)
DF - - 0.1207*
0.4229*** 0.2761***
(0.0422) (0.0372) (0.0622)
INSTxDF -0.0518 - -0.1323%*
0.2353***
(0.0446) (0.0391) (0.0594)
FSIZE 0.1510*** 0.2005*** - -0.0151 -0.0640 -0.0490
0.1303***
(0.0127) (0.0130) (0.0194) (0.0202) (0.0532) (0.0531)
FAGE 0.6460*** 0.6515*** (0.4955*** (0.5891*** 2.0749*** 2.0519%**
(0.0213) (0.0212) (0.0307) (0.0312) (0.0932) (0.0930)
ROE - - - - - -
6.4040*** 6.4676*** 4.2101*** 4.2570*** 4,0133*** 3,9995%**
(0.121) (0.120) (0.108) (0.108) (0.154) (0.154)
BSIZE 0.0224*** 0.0020 0.0934*** 0.0638*** 0.0067 0.0064
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(0.00866) (0.00872) (0.0110)  (0.0111)  (0.0160)  (0.0160)
Constant - - 2.5689%** (.2768 0.6992 0.3818

3.2430%** 3,9423***

(0.257) (0.261) (0.395) (0.411) (1.109) (1.108)

Observations 20,307 20,307 20,307 20,307 20,307 20,307

R-squared 0.201 0.211 0.265 0.266
Firm FE NO NO YES YES
Year FE NO NO YES YES

Notes: *** ** and * indicate significant at 1%, 5%, and 10%; FC= Financing constraints,
calculated according to Equation 1; INST= The percentage of institutional shares in total
outstanding shares; DF= Digital finance, a dummy that equals 1 if the Peking University Digital
Financial Inclusion Index of China (PKU_DFIIC) at the provincial level is greater than the
sample median and 0 otherwise; FSIZE= Natural log of total assets; FAGE= Natural log of the
year difference between the survey since and a corporation’s initial listing on the CSMAR plus
one; ROE= Net profit divided by average total net assets; BSIZE= The number of directors.
Robust standard errors grouped at the firm level are reported in parentheses.

Robustness Test

This study substituted the independent and dependent variables for testing with a
modified variable measurement method in order to examine the robustness of empirical
analysis. The independent variable, INST, is replaced by using the percentage of institutional
shares in total shares (INST?) (Song et al., 2016). The dependent variable, FC, is replaced with
the FC index (FC!) (Wu & Huang, 2022; Li et al., 2023; Wang, 2023; Li & Chen, 2024). The
CSMAR database creates the FC index for Chinese-listed enterprises, the instructions are as
follows.
(1) By standardizing firm size, age, and cash dividend payout ratio yearly and sorting them in
ascending order, with the higher and lower quartiles splitting the magnitude of the financing
constraints. (2) The financing constraints dummy variable, QUFC, is set to O for low financing
constraints in listed companies above the 66% quantile and 1 for high constraints in listed
companies below the 33% quantile. (3) Using the logarithm of firm size, leverage, market-to-
book ratio, standardized dividend payout ratio, and EBIT, the logit regression equation as
illustrated in Equation 2 and Equation 3, is used to estimate the probability of a firm’s
financing constraints each year. This is known as the FC index, with a larger index indicating
more severe financing constraints.

POOUFC = 1 07 01Z..) = Zie Equation 2
(Q - or | it) - 1-|-eZit
Where
CashDiv Equation 3
Zit = ag + aysize; + aylevy + as (T) +a,MB;; g
it

TA /; TA
size;: natural logarithm of the total assets for firm i at time ¢;
lev;;: financial leverage ratio for firm i at time t;
CashDiv: firm’s cash dividends announced in the year t;
MB;;: market-to-book ratio for firm i at time t;
NWC: firm’s net working capital;

NWC EBIT
vas () +ae(r)
it it
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EBIT: firm’s earnings before interest and tax in the year t;

TA: firm’s total assets in the year t.

As for the moderating variable, the measurement of moderator DF in the benchmark
regression is moved from the provincial-level DF to the municipal-level index DF and create a
dummy that equals 1 if the Peking University Digital Financial Inclusion Index of China
(PKU_DFIIC) at the municipal level is greater than the sample median and 0 otherwise (DF?).
Table 4 shows that the proportion of shareholding by the domestic institutional ownership
has a negative correlation with FC! at a 1% significance level, indicating that domestic
institutional ownership alleviates financing constraints, thus validating hypothesis H1. After
introducing DF?!, the interaction term between the proportion of shareholding by the
domestic institutional ownership and DF! (INST! x DF!) exhibits a negative correlation with
FC! at a 1% significance level, with a coefficient of -0.0408. This suggests that digital finance
can intensify the impact of institutional ownership on financing constraints, further validating
hypothesis H2.

Table 4
Robustness Test
FEM FEM
VARIABLES Model 1 Model 2
INST?! -0.0452*** -0.0327**
(0.0149) (0.0153)
DF! 0.0098*
(0.00566)
INSTIxDF! -0.0408***
(0.00977)
FSIZE -0.1701*** -0.1694***
(0.00517) (0.00514)
FAGE -0.1528*** -0.1586***
(0.00625) (0.00646)
ROE 0.2126*** 0.2155***
(0.0131) (0.0131)
BSIZE 0.0012 0.0012
(0.00137) (0.00137)
Constant 4.4679*** 4.4565***
(0.106) (0.105)
Observations 20,307 20,307
R-squared 0.460 0.462
Firm FE YES YES
Year FE YES YES

Notes: ***, ** and * indicate significance at 1%, 5%, and 10%; FC'= Financing constraints,
calculated according to Equation 2 and Equation 3; INST!= The percentage of institutional
shares in total shares; DF'= Digital finance, a dummy that equals 1 if the Peking University
Digital Financial Inclusion Index of China (PKU_DFIIC) at the municipal level is greater than the
sample median and 0 otherwise; FSIZE= Natural log of total assets; FAGE= The number of
years since a corporation’s initial listing on the CSMAR; ROE= Net profit divided by average
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total net assets; BSIZE= The number of directors. Robust standard errors grouped at the firm
level are reported in parentheses.

Conclusion

Financing constraints are the primary obstacle to enterprise development, hindering their
business performance improvement and value increase (Xu et al.,, 2023). In the current
surroundings, digital finance provides new options for overcoming financial constraints. We
investigate the impact of ownership structure on corporate financing constraints through the
lens of the moderating effect of digital finance. This study examines data on A-share listed
companies in China from 2011 to 2020, revealing the following findings.

First, the analysis results of this study show that institutional ownership is negatively
correlated with the financing constraints of firms. The resource-based theory suggests that a
firm’s resource empowerment is strongly related to its ownership structure (Fernandez &
Nieto, 2006). Institutional investors can provide valuable resources like financial capital, and
bring a broad spectrum of useful resources to the firm, such as financial capital. Consequently,
it is helpful to ease the financing constraints of firms.

Second, according to institutional theory, in regions where digital finance is more developed,
the negative impact of institutional ownership on corporate financing constraints will be
enhanced. A good financial environment will reduce the external obstacles to the
development of enterprises and alleviate the financing constraints of firms (Beck, 2007; Beck
& Demirguc-Kunt, 2006; Zhang et al., 2020). This paper evaluates the positive impact of digital
finance in China, highlighting its global leadership in this field. The establishment of a digital
financial market system is a key goal of China’s financial system reform (Zhang et al., 2024).
Based on the findings, the study presents important recommendations for the Chinese
government and firms. The government should foster the establishment of a robust digital
financial infrastructure to improve the efficiency of financial services by balancing supply and
demand, and ensuring the optimal allocation of limited credit resources. To foster an inclusive
financial market, the government should support firms operating in central and western
regions, as well as those with limited financing access and high external financing attachment.
The central and regional governments are tasked with the crucial task of developing formal
financial institutions to decrease the financing transaction costs of Chinese firms (Cai et al.,
2022). Firms need to utilize digital finance resources and state support for development and
Use digital technologies to improve their viability and entrepreneurial potential to reduce
their financing constraints. Additionally, To gain access to valuable resources, firms should
form and strengthen an ongoing relationship with institutional investors who own ownership
of them. Moreover, firms should embrace digital transformation, strengthen their credit
systems, increase transparency, maintain their status, reduce corporate defaults, and
facilitate their access to financing.

Three contributions are added to the earlier research in this paper. Firstly, this paper
introduces a fresh theoretical framework that utilizes the resource-based view theory. It
elaborates on the theoretical mechanism that higher institutional ownership leads to lower
financing constraints. Secondly, based on the data of China’s listed firms from 2011 to 2020
and The Peking University Digital Financial Inclusion Index of China, this paper pays attention
from the firm level to examine the moderating effect of digital finance. It further supports the
institution-based view theory. Thirdly, it provides insights for governments and enterprises to
alleviate financing constraints from the perspective of ownership structure and regional
financial development.
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As with any other empirical study, there are some limitations to this study. First, this study
focuses only on institutional ownership, future research may cover other forms of ownership,
such as foreign ownership and management ownership, which may influence financing
constraints. Second, the study does not take into account the moderating effect of other
exogenous institutional triggers in China, such as market maturity. Therefore, these variables
may be taken into subsequent research.
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