Banking Competition and Gender Bank Debt Bias:
Evidence from Chinese SMEs

Abstract

Using bank branching deregulation as a shock to the credit supply of privately owned Chinese
small and medium-sized enterprises (SMEs), we show that female owners are more likely to
use bank debt financing after deregulation than male owners. This evidence suggests that
increased bank competition contributes to the reduction of the gender gap in bank debt. The
reduction is more accentuated for well-performing female-owned firms, consistent with the
view that stronger competition forces banks to engage in less taste-based discrimination. We
also find weak evidence that an increase in the number of branches after deregulation, which
may have facilitated the information-gathering process, reduces the gender bank debt gap. Our
results also show an increase in informal debt for female-owned firms, indicating a
complementary role of formal (bank) and informal debt. Findings are robust to a battery of
tests accounting for alternative explanations, such as political connections, the growth of
foreign banks, and omitted variables.
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1. Introduction

Small- and medium-sized enterprises (SMEs) rely heavily on bank financing due to their
limited access to capital markets, making credit conditions crucial for their growth and survival
(Degryse et al., 2018). However, financial constraints are even more pronounced for female-
led firms, as they face additional barriers in accessing credit, exacerbating gender disparities
in financial inclusion. Female entrepreneurs often experience severe credit constraints,
consisting of higher loan application denial rates (Cavalluzzo et al. (2022), more restrictive
collaterals or covenants featured in the contract (Bellucci et al. 2010, and higher interest rates
(Muravyev et al., 2009; Wu and Chua, 2012; Alesina et al., 2013; Asiedu et al., 2012; Ongena
and Popov, 2016; Morsy, 2020; Delis et al., 2022).*

Previous studies attribute differences in access to credit for female entrepreneurs to two
primary forms of discrimination by lenders: taste-based (or prejudicial) discrimination and
statistical discrimination. According to the to taste-based discrimination (Becker, 1971),
lenders are willing to forgo potentially profitable opportunities to avoid dealing with a certain
group of individuals. Consistent with this explanation, Alesina et al. (2013) argue that women
are often perceived as less suitable borrowers and entrepreneurs, particularly in certain sectors,
which can lead to biased scrutiny from lenders. As highlighted by other studies (for example,
Mascia and Rossi, 2017; Galli et al., 2020; Dutta and Mallick, 2023), lenders may hold biased

perceptions of women due to stereotypes and prejudices, rather than relying on objective

1 There is also a line of studies, although in the minority (e.g., Asiedu et al., 2012; Blanchflower et al., 2003;
Moro et al., 2017), suggesting that female-owned firms may not face discrimination in access to bank credit
compared to male-owned firms.



criteria when making judgments about individuals.? "The second source of discrimination
builds on statistical discrimination (Phelps, 1972; Arrow, 1973). According to this view,
lenders may rely on observable demographic characteristics of individuals, potentially
correlated with unobserved credit-related attributes, to infer the firms’ creditworthiness (Moro
et al., 2017; De Andrés et al., 2021). Thus, they could minimize the cost of acquiring more
directly relevant information about the borrower by statistically discriminating on observable
characteristics like gender (Moro et al., 2017). This potential statistical discrimination could
arise from specific characteristics of male and female entrepreneurs, where the average
creditworthiness of companies owned by women might be perceived as lower than that of their
male counterparts (De Andrés et al., 2021). These characteristics could affect loan approval
decisions, although there is no disparity in terms of loan quality and default rates.

This paper offers a novel contribution by arguing that increased bank competition plays a
positive role in reducing the gender gap in access to bank debt. Specifically, we suggest that
competition in the banking sector can help mitigate the two primary sources of gender-based
discrimination in credit allocation. To support this argument, we introduce two channels. The
first channel, labeled gender discrimination channel, is related to taste-based discrimination
(Becker, 1971). Particularly, we argue that a more vigorous banking competition may reduce

the market power of the bank, affecting its ability to set higher interest rates on loans and lower

2 Stereotypes can also emerge when female entrepreneurs display high levels of confidence during interactions
with lenders, as this behavior deviates from banks’ gendered expectations of women being more risk-averse. In
such cases, Liu and Cowling (2024) find that lenders are even more likely to ‘punish’ overconfident female

entrepreneurs by imposing higher loan rejection rates.
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rates on deposits (for example, Berger et al., 1989, 2011; Covoisier and Gropp, 2002; Boone,
2008). This could negatively impact the profitability of the bank and, thus, increase the cost of
engaging in value-destroying taste-based discrimination. Competitive pressures in the banking
sector could, therefore, push banks to allocate funds according to the creditworthiness of a firm
rather than the gender of the owner. This should alleviate any inefficient discriminatory
behavior towards female owners, especially for those whose firms outperform men-owned
ones. A more competitive environment will also allow other banks to enter the market to make
extra profits by not engaging in discriminatory lending strategies (Cavalluzzo et al., 2002; Galli
etal., 2017; 2018).3

The second channel explaining the relationship between competition and gender bank debt gap,
which we label the information channel, builds on statistical discrimination (Phelps, 1972;
Arrow, 1973). Particularly, we argue that in a competitive market, however, banks could strive
to better understand borrowers' creditworthiness to make informed lending decisions and
attract creditworthy borrowers. As a result of this information-gathering process, lenders could
be less inclined to infer productivity or creditworthiness according to easily observable
demographic characteristics of individuals, such as gender, reducing the phenomenon of
statistical discrimination. Recent empirical evidence from developing countries supports the

positive role of competition in improving SME access to finance. For example, in China, Gao

3 Cavalluzzo et al. (2002) find that increased competition among local banks tends to reduce disparities in loan
denial rates for African American business owners, consistent with Becker’s theory of discrimination. Similarly,
Galli et al. (2017, 2018) show that higher perceived levels of corruption, which are often linked to lower
competition in the banking sector, can heighten women’s reluctance to apply for bank loans. This suggests that

institutional environments significantly influence self-exclusion from credit markets.
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et al. (2019) show that the deregulation of bank branches led to greater competition, enabling
private firms, including SMEs, to access credit more easily. Similarly, Ayyagari et al. (2010)
find that increased competition in the banking sector incentivizes banks to offer better loan
terms to SMEs, enhancing their ability to invest in growth and operations.

To test the effect of competition on the relationship between gender and bank debt, we
exploit the deregulation of the branching policy of joint equity shareholding banks and city
commercial banks in China in 2009 as an exogenous shock to banking competition.* The China
Banking Regulatory Commission (CBRC) allowed joint equity shareholding banks and city
commercial banks to freely open multiple branches in any city without any restriction on their
number, conditional on already having branches in that city or the provincial capital city.®
Although state-owned banks dominate the banking system in China, joint-equity shareholding
banks and city commercial banks are essential funding sources for SMEs (Chong et al., 2013;
Chen et al., 2020).

This reform offers an almost ideal setting for our study.® First, this reform represents a
plausibly exogenous shock that increases competition. Branch deregulation is, in fact, often

associated with increased competition among financial institutions (Rice and Strahan, 2010;

4 The literature has shown the importance of the increased interbank competition stemming from the 2009 reform
in terms of improvements in privately owned firms’ investments, access to financing, profitability, and export
capability (Chong et al., 2013; Gao et al., 2019; Chen et al. 2020).

® This liberalization followed a reform in 2006, which was more limited in scope. We discuss the 2006 reform in
subsection 6.2.

8 1t is worth noting that Chinese commercial banks were less exposed to the global financial crisis of 2007-2008
(henceforth GFC) than their Western counterparts (Luo, 2016). Although we cannot claim that the GFC does not
play a role in our settings, a smaller exposure attenuates concerns that the GFC is a confounding event in our

analysis.
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Cornaggia et al., 2015). Removing legal barriers to branches’ opening allows banks to expand
their physical footprint, encouraging them to enter new local markets (Berger et al., 1995) and
facilitating the acquisition of soft information (Qi et al., 2023). This information acquisition
reduces adverse selection and moral hazard problems, as lenders can better monitor and enforce
credit contracts (Howorth and Moro, 2006). An increase in the number of branches can be
particularly beneficial to firms that usually experience more severe informational asymmetry
problems (Rice and Strahan, 2010; Deloof et al., 2019), such as female-owned firms (Moro et
al., 2017). This could be relevant in a country like China where, despite enhancements in the
competition and efficiency of the banking system, privately owned firms still encounter
difficulties in obtaining bank loans in a state-dominated banking sector that favors lending to
state-owned firms (Ayyagari et al., 2010; Chong et al., 2013; Allen et al., 2019). However,
prior research (Muravyev et al., 2009; Ayyagari et al., 2010) show that female entrepreneurs
face greater barriers in accessing credit, including higher rejection rates and more stringent
terms, compared to male entrepreneurs in China. In fact, although changes to the economic,
political, and social environments have significantly weakened gender discrimination, the
evidence indicates that women are still at a disadvantage in several contexts in China, ranging
from education (Rosenzweig and Zhang, 2009, 2013) to patterns in household expenditures

(Park and Rukumnuaykit, 2004).” This has important implications for Chinese economy, as

7 There has been a deterioration in the status of women in families since the one-child policy was implemented in
the late 1970s (Knight et al., 2010). To improve women’s rights, the Law of the People's Republic of China on
the Protection of Women's Rights and Interests was first enacted in 1992 and subsequently revised in 2005 and
2018.
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women’s involvement in starting and managing new businesses has increased significantly,
contributing meaningfully to Chinese economic growth (Jiang et al., 2024).

Our analysis is based on the Chinese Private Enterprise Survey, a biannual survey of
privately owned SMEs that offers a variety of information on firms’ and owners’
characteristics, including information about firms’ bank debt. This survey allows us to explore
whether an increase in banking competition due to branching deregulation has increased the
likelihood of female owners to receive bank debt compared to male owners. Using a linear
probability model (lyer et al., 2016; Allen et al., 2019; Egan et al., 2019; Frost et al., 2019;
Cahn et al., 2022), we find that the increased banking competition in the post-reform period
positively affects bank debt received by female owners. Female-owned firms are 4% more
likely to use debt following deregulation, which is an increase of approximately 13% of the
female-owned firms using debt before deregulation (31.28%).

We then investigate the two channels, the gender discrimination channel and the
information channel, to understand how variations in banking competition impact gender bias
in bank debt. Our findings reveal that female-owned firms with high performance are more
inclined to utilize bank debt compared to less-performing firms owned by men following
deregulation. This suggests that branch deregulation may alleviate barriers and discriminatory
practices, facilitating women's access to financial resources thus supporting the gender
discrimination channel. Additionally, we find weak evidence supporting the information

channel.



As an additional test, we explore whether gender bank debt bias is more pronounced in
regions with more cultural bias (Ongena and Popov, 2016). Using data from the China General
Social Survey on stereotypes portraying women as less skilled and efficient at the provincial
level, we find no evidence that the effect of deregulation on the gender gap in bank debt
weakens in provinces with a stronger gender bias. Then, we also extend our analysis to explore
the effect of deregulation on the use of different types of external financing, such as informal
debt. Informal debt represents a substantial and growing source of financing for privately
owned firms in China (Allen et al., 2005, 2019; Ayyagari et al., 2010; Song et al., 2011;
Degryse et al., 2016).8 Our findings show that enhanced banking competition makes female
owners more likely to use informal debt. This evidence supports the literature showing the
complementary role of formal and informal debt (Madestam, 2014; Allen et al., 2019).
Informal lenders can act as intermediaries, easing access to formal credit by providing initial
screening, while banks offer scalability and lower-cost financing (Madestam, 2014; Degryse
et al, 2016, Allen et al., 2019). This aligns with the concept of co-funding, where firms benefit
from both financial scalability and relationship-based lending discipline (Bolton et al., 2013).
The coexistence of formal and informal finance is particularly relevant for female
entrepreneurs, who may initially face higher barriers in formal lending. According to this

perspective, formal and informal debt function as complements rather than substitutes,

8 Informal debt typically encompasses loans provided by delegated monitors (Rotating Savings and Credit
Associations or ROSCAs, moneylenders, and informal banks), trade credit, and family members and friends
(Degryse et al., 2016; Lee and Persson, 2016; Allen et al., 2019). Informal debt tends to have informational
advantages compared to formal debt, rely less on collateral, have a greater contracting flexibility, and use social
sanctions and coercion (Kislat et al., 2013).



implying that financial sector reforms can reduce gender disparities in access to credit by
fostering growth in both credit markets. Consistent with this view, our findings indicate a
complementarity effect between formal and informal debt. Both formal and informal debt
increase for female-owned firms following deregulation. This suggests that the rise in informal
debt among women-led businesses is not driven by persistent barriers to formal credit access
but rather by an overall expansion in available financing opportunities. Hence, banking reforms
appear to enhance financial inclusion for female entrepreneurs by improving their access to
both formal and informal lending channels.

We exclude alternative explanations for our results. The link between business and
government plays a pivotal role in China for the growth and viability of firms, as the
government makes decisions regarding resource allocation, issuance of licenses and permits,
and access to infrastructure (Shi et al., 2014; Bai et al., 2016). Our results are confirmed when
we control for political connections. Finally, foreign bank branches have increased in China
following its entry into the World Trade Organization (WTO) (Lin and Zhang, 2009). While
the share of foreign banks is small (Chen et al., 2020), and they rarely lend to SMEs, they could
still trigger spillover effects. Our findings show that the presence of foreign bank branches does
not diminish the impact of banking competition on the gender gap in bank debt.

Finally, we perform a battery of additional robustness tests. Specifically, we run a placebo
test to examine whether 2006, the year of the first reform, should be considered the starting
year of the reform. Then, we saturate the model by adding provincial times industry fixed

effects and provincial times year fixed effects to control for possible time-invariant industry



characteristics and changes to macroeconomic conditions at the provincial level that could
affect both the participation choices of female owners and their access to the debt market. Next,
we have conducted an analysis that accounts for the credit demand. Following Degryse et al.
(2019), we control for firms” loan demand by incorporating Sector by Province by Year by
Size fixed effect (Sector*Province*Year*Size FE) in our model. Finally, we use a matching
technique to construct suitable control samples for comparing debt between female- and male-
owned firms after deregulation. These tests provide support for our findings.

This paper adds to the literature in several ways. First, we document that banking
competition fosters more inclusive lending practices, facilitating credit access for marginalized
borrowers (Beck and Demirglig-Kunt, 2006; Demirgiic-Kunt and Klapper, 2012). A line of
research has focused on the impact of banking and access to finance for female entrepreneurs
(for example, Cavalluzzo et al., 2002). While earlier studies have mainly focused on whether
banks are biased against female-owned firms in their lending decisions and the effect of cultural
beliefs on the access to debt of female owners (Ongena and Popov, 2016), this study analyzes
how banking competition influences the gender bank debt gap. In particular, we examine the
deregulation of branching policies and two specific mechanisms: the gender discrimination
channel and the information channel.

Second, we contribute to the literature on capital structure by showing how gender
influences the responses of SMEs to banking competition shocks. Some studies have found
that female-owned firms issue less debt (Huang and Kisgen, 2013; Faccio et al., 2016), choose

significantly shorter debt maturities compared to male executives (Datta et al., 2021), and are



generally more risk-averse (Sunden and Surette, 1998; Bernasek and Shwiff, 2001; Agnew et
al., 2003; Huang and Kisgen, 2013) than their male-owned counterparts.

Third, this paper adds to the literature on formal and informal financing in China. Other
studies have mainly focused on the implications of using formal or informal debt for growth
(Ayyagari et al., 2010; Degryse et al., 2016; Allen et al., 2019). We find a spillover effect of
the banking reform on the informal debt sector. We also add to this strand of literature by
showing that informal debt reduces the debt gender gap certain situations.

The remainder of the paper proceeds as follows: In Section 2, we briefly discuss female
entrepreneurship and banking deregulation in China; Section 3 presents the data and
methodology; Section 4 presents the main empirical results. In Section 5, we rule out
alternative explanations and discuss additional analysis and robustness checks in Section 6.

Finally, Section 7 is the conclusion of the study.

2. Female entrepreneurship and banking deregulation

2.1 Female Entrepreneurship in China

Women’s participation in launching new businesses has grown substantially, playing a vital
role in driving China’s economic development (Jiang et al., 2024). The number of firms owned
by female entrepreneurs represents an important share of the entrepreneurship market and has
grown significantly over the past two decades. Using the business registration dataset
maintained by China’s State Administration for Market Regulation, Cong et al. (2024) report
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that between 2012 and 2021, the number of private businesses in China surged from 10 million
to nearly 45 million, with their share of total enterprises increasing from 79.4% to 92.1%.
During this period, the share of women among entrepreneurs rose from 16% to 28%, reflecting
significant growth in both participation and achievement. Furthermore, reflecting this shift, the
2021 Hurun Global Rich Women’s List found that China accounts for two-thirds of the world’s
top female entrepreneurs.

Although the important role covered by female entrepreneurs in the Chinese economy, they
still face many challenges. This is largely because women face greater barriers in securing
business loans, often due to gender stereotypes and institutional constraints, which also
diminish their confidence in the loan application process (Xu et al., 2018). As a result, they
significantly depend on guanxi, which consists mainly of family and friends’ support, to obtain
financial resources, with guanxi-based funding representing a substantial share of their overall
capital (Hussain et al., 2010; Scott et al. 2014).

Gender inequality in Chinese entrepreneurship appears to stem from political, cultural, and
institutional factors. Confucianism reinforces patriarchal norms that limit women’s roles in
business (Xu et al., 2023). Furthermore, the lack of political connections and limited access to
financing have contributed to lower entrepreneurial performance among women (Zhao and
Yang, 2021). Although reforms like childcare policy improvements have helped to mitigate
gender inequality (Wang and Lin, 2019), gender disparities persist, especially in rural areas

where limited resources restrict women’s participation in entrepreneurship (Rao et al., 2022).
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China 2.2 Chinese Banking deregulation

The Chinese banking system is dominated by five main state-owned banks® , which are biased
toward extending lending to state-owned firms instead of privately owned firms (Chong et al.,
2013). As aresult of this lack of banking competition, SMEs tend to experience severe financial
constraints since bank debt represents their primary source of financing. Indeed, according to
the China Statistical Yearbook 2017, bank debt financed 71.19% of Chinese firms, while fewer
than 3% issued corporate bonds.

While dominated by five state-owned banks, the banking system in China also comprises
joint equity shareholding banks and city commercial banks. Joint equity shareholding banks
are relatively large, although smaller than state-owned banks, and they specialize in large firms
and SMEs. City commercial banks were created in the 1980s as urban credit cooperatives and
nonbank financial institutions were mainly oriented toward local SMEs (Chong et al., 2013).
In the mid-1990s, the Chinese government restructured urban credit cooperatives into city
commercial banks to enhance and preserve financial stability. City commercial banks still
primarily target SMEs. Before 2006, the China Banking Regulatory Commission did not allow
joint equity shareholding and city commercial banks to freely expand their branches to cities
other than those of their headquarters. In 2006, the commission permitted joint equity

shareholding banks and city commercial banks to open new branches in other cities. However,

9The big five banks are the Construction Bank of China, the Agricultural Bank of China, the Bank
of China, the Industrial and Commercial Bank of China, and the Bank of Communications. The last one was
classified as a large state-owned bank in 2004, while the government established the first four banks from 1978—
1984.
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the 2006 policy imposed strict entry regulations for opening new branches that de facto limited
the reform.

This regulation remained in place until 2009, when the commission essentially removed
the legal barriers to bank branching. With the 2009 Adjustment Comment on the Market Access
policy of Setting up Branches for Small- and Medium-sized Commercial Banks, joint equity
shareholding and city commercial banks could submit a single application to open multiple
branches in a city, albeit conditional on the geographic requirements of the 2006 policy. In
addition, the commission removed the cap on the number of branches. Furthermore, there was
an effective reduction in the cost of new applications for branch entry and a simplification of
the approval procedure by allowing the local commission office to revise applications rather
than the central office. As a result, the timing for the review process was shortened to four
months from one year or longer.

This policy shock led to significant growth in the branches of city commercial banks after
2009 as they expanded outside their home cities (Gao et al., 2019). This phenomenon has
heightened the competitive pressure on incumbent commercial banks. The total number of
branches of city joint equity shareholding banks and city commercial banks has increased
significantly from almost 6,000 before deregulation to more than 15,000 in 2016 (see Figure
1).2° Gao et al. (2019) find that joint equity shareholding banks exhibit a preference for state-
owned enterprises (SOEs) and apply stringent lending standards for private firms. However,

they also show that these banks selectively identify credit-constrained private firms of good

10 Data retrieved from China Banking Regulatory Commission.
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quality and apply lower interest rates for these firms while maintaining rates for SOEs. As a
result, private firms benefit more from deregulation in terms of growth and profitability
compared to SOEs.

The 2009 deregulation represents an exogenous shock to bank competition and offers an
ideal empirical setting to explore the effect of banking competition on access to debt for female
owners. Branch deregulation has permitted joint equity shareholding and city commercial
banks—crucial funding sources for SMEs compared to State-owned banks—to expand
geographically into underserved areas. Before branch deregulation, local markets were
primarily characterized by the dominant presence of state-owned banks. While this has
facilitated easier market entry and expansion for banks, it has also increased the possibility for
female business owners to engage with multiple banks locally, enhancing their chances of
success in loan applications.

[Insert Figure 1 about here]

The reform described above took place around the time of the GFC. Despite Chinese
banks being less affected by the crisis than their Western counterparts, the Chinese government
implemented a sizeable fiscal stimulus in 2008 to contain the slowdown that mainly comprised
bank loans to local governments (Zhu, 2021). The literature on the financial crisis has widely
examined this massive fiscal stimulus (Bai et al., 2016; Cong et al., 2019; Huang et al., 2020).
According to Bai et al. (2016), Cong et al. (2019), and Huang et al. (2020), the 2008 fiscal
stimulus resulted in a shift in bank credits, reallocating resources away from private firms and
toward SOEs and local governments. Indeed, industries like real estate and heavy industries

14



received the bulk of the credit expansion (Chen et al., 2019). Small and medium-sized
enterprises (SMEs) were largely overlooked, as the stimulus funds were directed toward large-
scale infrastructure projects and state-owned enterprises. This credit allocation led to an
imbalance, with industries unrelated to the targeted sectors, including SMEs, facing tighter

access to financing despite the overall economic boost.!

3. Data and methodology
3.1 Data source
Our firm-level data come from the Chinese Private Enterprise Survey, which is a biannual
survey conducted jointly by the United Front Work Department of the Central Committee of
the Communist Party of China, the All China Industry and Commerce Federation, and the
China Society of Private Economy at the Chinese Academy of Social Sciences.'> Many other
studies have used this survey (Lu and Tao, 2009; Chong et al., 2013; Zhou, 2013; Degryse et
al., 2016; Haveman et al., 2017; Marquis and Qiao, 2020).%3

The survey comprises a multistage stratified random sampling method and generates data
for a balanced number of firms across all regions and industries in China. The dataset provides

information about the characteristics of owners (age, previous professional experience, and

1 See for example https://www.gov.cn/gzdt/2009-10/27/content_1450208.htm The 2009 Monetary Stimulus in China
(voxchina.orq); https://www.ft.com/content/94314bde-91a3-11de-879d-00144feabdcO.

2 The survey can be requested by any academic for free through the survey website: H [E F & £ix b i #x
(https://cpes.zkey.cc/). After a short registration, the applicants are requested to provide a brief overview of the
project for which the data are used. Both the website and the survey are in Chinese.

13 See https://cpes.zkey.cc/ProjectResults/ for an overview of the publications using the same survey.
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gender) and firms (capital structure, performance, employees, asset type, policies, and
ownership structure). The survey is structured to ensure that only the enterprise owner
personally responds, and it is conducted in person (as indicated on the survey website). To
identify whether a firm uses debt, we refer to questions in the survey that explicitly ask the
owner to indicate bank debt sources, such as: “By the end of year X, where did your loan for
the business originate from? (also, in the format of the loan balance)4. We report the question
in the original Chinese and English language in Table A.1 of the appendix. It is worth noting
that the survey does not track firms over time, so different SMEs appear in every survey.
Because of the cross-sectional structure of the dataset, we can only identify the change in the
likelihood of the average female-owned businesses to receive debt before and after
deregulation.

Our analysis is based on six biannual surveys: three for the pre-deregulation period (that
is, 2004, 2006, and 2008) and three for the post-deregulation period (that is, 2012, 2014, and
2016). We do not rely on the survey for 2009—-2010, which coincided with the deregulation
shock.® Our final sample encompasses 13,290 firms—11,377 male-owned and 1,913 female-
owned—from 2004-2016. The number of female-owned firms remained relatively stable over
the sample period, as shown in Figure 2.

[Insert Figure 2 about here]

4 In the additional analysis to examine the impact of deregulation on debt in general, we also employ the question:
“Did your business have any nonpaid debt from other businesses? . This question enables us to identify potential
sources of alternative finance.

5 Moreover, the 2010 survey did not include some key variables for our analysis.
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Data on stereotypes portraying women as less skilled and efficient are retrieved from the
World Values Survey (WVS) as in other studies (for example, Amore et al., 2014). Finally,
data on banks’ branches at the provincial level come from official bank websites, annual

financial reports, the Chinese National Bureau of Statistics, and government reports.

3.2 Empirical strategy and summary statistics

To study the effect of a credit supply shock on gender bias in bank debt, we use a linear
probability model where the dependent variable is binary and takes value 1 if the firm use bank
debt. This type of model is commonly used in the financing and economics literature to address
dichotomous variables when using many fixed effects, as in our case (for example, lyer et al.,
2016; Allen et al., 2019; Egan et al., 2019; Frost et al., 2019; and Cahn et al., 2022).
Specifically, we are interested in exploring whether changes to banking competition due to an
exogenous shock to the credit supply could affect the likelihood of average female owners to
receive bank debt. All firm and owner variables are retrieved from the survey. Our empirical
model is as follows:

Flnancejysypv[

= B, + BFemale, , , + B,Female,  , x Deregulation, + £;X , #1)

+7, +5p T Ej s

where Financing encompasses bank debt by female firms at firm j in sector s and in province

p at time t. First, we use a dummy, Bank[Debd, which is equal to one for those firms using bank
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to one if the owner of firm j in sector s and province p is female and zero otherwise.6
Deregulation is equal to one for all the years after 2009 for all the firms and zero otherwise.
As concerns Female*Deregulation, a positive S5 coefficient indicates that female owners
increased their bank debt compared to male owners after the 2009 credit shock. As mentioned
before, the deregulation reform overlapped with the fiscal stimulus implemented by the
Chinese government. SMESs were not among the greatest beneficiaries of that stimulus (Cong
et al., 2019), which led to credit reallocation toward state-owned enterprises and politically
connected firms. We do not have any ex-ante expectation that the fiscal stimulus affected male-
and female-owned firms differently.’” Thus, if positive, 5 could capture an effect entirely due
to the deregulation reform.

We calculate bank debt as the sum of the loans provided by domestic commercial banks
(state-owned, joint-stock, city commercial, credit cooperatives, and private banks) and foreign
banks. |

We further explore whether female owners, on average, use more bank debt after
deregulation (intensive margin), Bank Debt Ratio. We use the ratio between debt and net
income since the surveys do not provide data on total assets, equity, or EBITDA. Ratios such
as debt-to-income are often used for valuation purposes to determine the ability of a borrower

to pay their debt and make interest payments. While a higher debt-to-income value indicates

16 In the survey, there is an explicit question about the owner gender.
17 Even if the fiscal stimulus affected male- and female-owned firms differently, it is more likely that it benefits
male-owned firms because they are more likely to have preexisting banking relationships. Cong et al. (2019)

showed that preexisting banking relationships positively correlates with new loans.
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that borrowers need several years of income to pay down the debt, it might also signal that the
lender is willing to extend more credit to the borrower for the same income level. Since net
income can take negative values, we remove firm-year observations in which the ratio is
negative (these firms constitute less than 10% of our sample). The regression for the debt ratio
is a linear regression with fixed effects.

We use a set of control variables (Xjp) as in other studies (Brown et al., 2009; Ongena et
al., 2013; Ongena and Popov, 2016; Allen et al., 2019). First, we account for owner-level
characteristics: age (Age), personal income (Personal income), and several variables related to
political connections. Specifically, we consider whether the owner is a member of the All-
China Federation of Industry and Commerce (ACFIC member) or is a member of the China
Communist Party (Political Position). We also consider whether the owner has previous
political experience with the binary variable Government Experience, which is equal to one if
the owner has any government experience and zero otherwise. Then, we consider firm-level
variables, such as age (Firm age); sales increase (Turnover increase), which measures growth
opportunities; net profits increase (Profit increase), which measures changes in profitability;
size, using a dummy variable for large firms (Large firm);*® ownership structure (Ownership);
the existence of the board of directors (Board of Directors); and overseas investment (Overseas

investment). We also add provincial, industry, and time-fixed effects. The standard errors are

18 For firm size, we follow the classification method suggested by the 2011 China’s National Bureau of Statistics
(NBS) which identifies small, medium, large, and macro firms according to their corresponding industrial sectors

and turnover. We assign 1 to large firms and zero to all the other firms.
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clustered at the provincial and year levels. Definitions of all variables are provided in Table
A.2 of the appendix, while their pairwise correlations are reported in Table A.3.

Panel A of Table 1 presents the summary statistics for access to bank debt. Female owners
represent 14.4% of our sample observations.'® Owners typically hold a dominant position in
the firm with 75% of the business ownership. As the table indicates, on average, 38% of female-
owned firms use bank debt against 52% of male-owned firms. Panel B shows the summary
statistics for firms before and after deregulation.

[Insert Table 1 about here]

Table 2 shows the average bank debt of both female- and male-owned firms year by year.
While the difference in bank debt between male- and female-owned firms is significant every
year, such differences appear to decrease over time except in 2012. Despite the booming credit
market due to the 2008 fiscal stimulus (Cong et al., 2019), state-owned enterprises and firms
politically connected to local governments tend to crowd out small firms (Bai et al., 2019). In
this context, women, who may have had stronger political connections than their male
counterparts, experienced a decline in such connections with the transition of political
leadership in 2012 (Sun and Zhou, 2021). This univariate test presents some limitations as it
cannot control for the different characteristics and composition of the male- and female-owned
firm subsamples. For this reason, we use a multivariate analysis to control for these factors.

[Insert Table 2 about here]

19Women make up less than 50% of the Chinese population: the gender ratio of the total population in China
ranged from approximately 105 men to 100 women over the period of analysis. This ratio is substantially stable
over time. Like the case in developed countries, women owners comprise a minority.
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4. Empirical analysis

4.1 Main results

In this section, we present the main results. Column 1 of Table 3 shows the probability of bank
debt by female-owned firms following the policy shift in 2009. Female-owned firms used less
bank debt than their male-owned counterparts, which is consistent with the idea that they
experience greater barriers to accessing bank debt. The coefficient estimate of Female is
negative and significant at the 1% level that indicates female owners use less bank debt than
male owners. The main coefficient for the interaction term Deregulation*Female in Column 1
of Table 3 is equal to 4%, indicating that female-owned firms are 4% more likely to use bank
debt following deregulation. This outcome corresponds to an increase of approximately 13%
of the female-owned firms using bank debt before deregulation (31.28%). This outcome
indicates that deregulation (and so, an increase in banking competition) helps female-owned
firms attenuate the reduction in bank credit associated with the fiscal stimulus and thus
mitigates the gender bias in bank debt. This result aligns with previous literature highlighting
the beneficial effect of the branching reform on the efficiency of the banking system (Cetorelli
and Strahan, 2006; Rice and Strahan, 2010) and more in general. Because of this reform, firms
that have been previously financially constrained can get more access to the banking market.
This evidence is also consistent with the view that discriminatory behavior in competitive
markets is not sustainable in the long run (Becker, 1971). These results are robust to controlling
for provincial, sector, and time fixed effects and characteristics at the owner and firm levels.
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A possible reason why female-owned firms use less bank debt could be driven by the fact
that women are more prudent than men and are more reluctant to apply for loans (Boden and
Nucci, 2000; Niederle and Vesterlund, 2007; Blau et al., 2017). While this reason could explain
the negative and significant coefficient for the Female dummy, the coefficient for the
interaction term Female*Deregulation should not be affected by the decision-making of female
owners because represents a shock affecting the credit supply rather than the credit demand.

[Insert Table 3 about here]

As a robustness test, we have rerun the model using a Logit model. Column 2 of Table 3
shows results in line with Column 1.

We further explore whether the average female owner used more bank debt after
deregulation. To this end, we use the bank debt ratio (defined as total bank debt divided by
turnover) as the continuous dependent variable. For this analysis, we drop firm-year
observations for which the net income is negative. 2 Column 3 of Table 3 shows that
Deregulation*Female is positively and significantly related to bank debt ratio, suggesting that

female owners used more bank debt after deregulation than male owners.

4.2 Potential channels

20 In a robustness analysis, we estimated the same model adding as control the variable Negative Profit, a dummy
variable equal to one if a firm has negative net profit and zero otherwise. The untabulated results are similar to
those obtained by removing firms with negative profits.
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In this section, we examine possible channels to explain the decrease in the gender bank debt
gap for the effect of branching deregulation. One potential explanation for reducing the gender
bank debt gap resulting from deregulation could be a decrease in taste-based discriminatory
behavior by banks.?* The heightened competition might squeeze profit margins for banks,
pushing them to restrict ineffective lending practices, encouraging more efficient allocation of
resources. This aligns with the studies arguing that more efficient banks are better positioned
to thrive in competitive markets by adopting cost-effective practices, such as improving credit
screening and monitoring (See Berger, 1995). As competition increases, banks are incentivized
to eliminate inefficiencies and focus on higher-quality lending, which could improve access to
finance for SMEs while also maintaining profitability. Additionally, a number of studies
indicates that banking competition may foster more inclusive lending practices, facilitating
credit access for marginalized borrowers although results are still mixed (Beck and Demirglig-
Kunt, 2006; Demirglig-Kunt and Klapper, 2012; Love et al.,2012). Consistent with this view,
we hypothesize that increased banking competition could significantly facilitate access to
credit for female-led firms, especially for businesses that outperform those owned by men.
Panel A of Table 4 presents descriptive statistics regarding bank debt for female-owned firms
performing above the median for each cohort in the sample (good female-owned firms)
compared to male-owned firms performing below the median for each cohort in the sample

(bad men-owned firms) before and after deregulation. Our findings indicate that good female-

2L Alesina et al. (2013) point out that there is little room for a female entrepreneur to run a firm listed in a man’s
name in order get access to the credit market. This is because banks assess small firms’ creditworthiness on the

base of soft information which lenders collect through day-by-day interaction with the firm.
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owned firms are more likely to use bank debt after deregulation compared to bad men-owned
firms after deregulation. This suggests that, under competitive pressure, banks value firms'
creditworthiness more. This provides supporting evidence for the gender discrimination
channel.

Column 1 in Table 4 Panel C shows that the coefficient for Female*Deregulation*Above-
med profit is significant (at 5%) and positively related to bank loans. This outcome indicates
that after deregulation, high-performing female-led firms have greater access to bank debt than
underperforming men-led firms, indicating the application of less discretionary lending criteria
for them. Higher profits may serve as a signal of creditworthiness for female business owners,
potentially reducing statistical discrimination in lending decisions. Consequently, lenders
could rely less on biased assumptions, leading to more efficient lending practices.

[Insert Table 4 about here]

The facilitation of the information-gathering process associated with the geographical
expansion and increased number of branches is another potential explanation for our main
finding. A significant body of research using the removal of legal barriers to the opening of
bank branches as an instrument for banking competition (Rice and Strahan, 2010; Cornaggia
et al., 2015) indicates that the proliferation of local branches facilitates the acquisition of soft
information (Alessandrini et al., 2010) and increases the accessibility of credit costs (Bonfim
etal., 2021). This information-gathering process mitigates adverse selection and moral hazard
issues by enabling lenders to monitor and enforce credit contracts more effectively (Howorth
and Moro, 2006). Similarly, we argue that the expanded and geographically dispersed network
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of Chinese branches following deregulation may have contributed to a more favorable
environment for information collection on borrowers. Banks operating in more competitive
markets may, in fact, prioritize establishing close relationships with borrowers.

Consequently, they could be more likely to invest in information acquisition, even with
informationally opaque borrowers (Beck et al., 2004), aiming to attract creditworthy borrowers
and maintain a competitive edge (Petersen and Rajan, 1995).22 As a result, lenders may be less
inclined to make inferences about productivity or creditworthiness solely based on easily
observable demographic characteristics, such as gender. In summary, we posit that branch
expansions could have played a role in mitigating statistical discrimination by improving
information collection on borrowers (Phelps, 1972; Moro et al., 2017; de Andrés et al., 2021).
As a result, we anticipate a decrease in the gender bank debt gap after deregulation.

To test this conjecture, we calculate the number of branches per bank at year t, Branches
per bank. Panel B reports the branches per type of bank. State-owned banks have a greater
number of branches compared to joint-equity shareholding banks and city commercial banks.
Nevertheless, the number of branches for joint-equity shareholding banks and city commercial
banks experienced a more significant increase following the deregulation in 2009.% The focus
on branches is motivated by the fact that the reform allowed joint equity shareholding banks

and city commercial banks to open new branches in other cities Table 4 Column 2 shows that

2 counterargument is that, in a competitive market, lenders may hesitate to invest significantly in accumulating
information due to the risk of borrowers switching to other lenders, making it challenging to recover investment
costs (Boot and Thakor, 2000; Marquez, 2002; Hauswald and Marquez, 2006).

23 The focus on branches is motivated by the fact that the reform removed the legal barriers to bank branching.

Especially for joint equity shareholding banks and city commercial banks.
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Female*Deregulation*Branches per bank is weakly significant at 10% level. This finding
offers support, albeit weak, for the information channel, suggesting that the increase in the

number of bank branches may have contributed to reducing the gender bank debt gap.

5. Alternative explanations
This section presents a battery of additional exercises conducted to exclude alternative
explanations. First, we examine the role of political connections. Indeed, the link between
business and government plays a pivotal role in a firm’s growth and viability in China, as the
government makes decisions regarding resource allocation, issuance of licenses and permits,
and access to infrastructure (Shi et al., 2014). Political connections can help firms address
regulatory challenges (Agrawal and Knoeber, 2001), facilitate access to debt (Faccio, 2006),
and improve performance (Fan et al., 2007). Owners, particularly of private firms, could resort
to their political connections to obtain easier access to the bank debt market. Since the
participation and representation of women have recently increased in the National People’s
Congress (NPC),?* it could be easier for female owners to establish political connections.
Political connections of female owners could affect our results.

To rule out political connection as an explanation for the uncovered effect, we estimate

our model by interacting the gender and deregulation variables with the political positions of

24 Since 2007, women shall make up a proportion not less than 22% of seats in the National People’s Congress
(NPC).
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the owner.?> Column 1 in Table 5 shows that the coefficient for Female*Political position and

Female*Deregulation*Political position is insignificant, while the coefficient for

Female*Deregulation remains significant and positive, as in Table 3. This outcome indicates

that political connections do not affect how deregulation affects female owners’ bank debt.
[Insert Table 5 about here]

Next, we have conducted an analysis that accounts for the credit demand to mitigate this
limitation of our study. We cannot control for the demand for credit in the typical approach a
la Khawja Mian (2008) since the survey does not follow firms over time and we do not have
bank-firm relationship information. Thus, following Degryse et al. (2019), we control for
firms’ loan demand by incorporating Sector by Province by Year by Size fixed effect
(Sector*Province*Year*Size FE) in our model (Column 2 of Table 5). The estimates confirm
our previous findings. While imperfect, we hope this test can raise the reviewer’s confidence
that demand-side effects do not drive our results. For this analysis, we consider a larger
geographical and sector classifications. Specifically, for the geographical areas, we consider
the administrative divisions of mainland China (excluding the Hong Kong SAR, Macau SAR,
and Taiwan region) that comprise 22 provinces, five autonomous regions, and four direct-
controlled municipalities, while we consider the 19 sectors in the surveys. The estimate

confirms the previous finding.

% Since firms change in every survey, different from the main analysis, values for political connections are those
associated with the year in which the firm was surveyed. Given the random sampling of the survey, we do not

have access to values for 2008. We use the same approach for Age.
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Then, we examine whether the presence of foreign banks can affect our findings.
Following China’s entry into the World Trade Organization (WTO) in the late 1990s and the
deregulation of the banking sector, China has gradually lifted its restrictions on foreign banks
(Lin and Zhang, 2009). This measure has favored the establishment of foreign banks’ branches
in China. However, their combined share of Chinese banking assets was only 1.3% in 2015,
which limited their direct effect (Chen et al., 2020). While foreign banks generally do not focus
on SMEs, their presence can generate spillover effects on the banking market. Thus, the effect
that we attribute to the banking deregulation of 2009 could be triggered by the growth of
foreign banks. For this analysis, we consider the fraction of foreign banks. At the provincial
level, they are calculated as foreign bank branches divided by the total number of branches at
the provincial level in 2008. Column 3 of Table 5 shows the findings of this analysis. Our
results do not show any significant coefficient for Female*Deregulation*Fraction of Foreign
banks. This result confirms that the pre-deregulation level of competition at the provincial level
does not alleviate the effect of deregulation on the gender bias in bank debt.

Finally, we have divided the sample based on firm-specific growth, measured by turnover
increase to investigate whether firms with different growth exhibit distinct patterns in accessing
bank funding. This analysis allows us to assess whether firms experiencing higher growth face
different credit conditions compared to those with lower growth rates. The variable Turnover
Increase is equal to one if the firm increased its turnover compared with the previous year and
zero otherwise. Column 4 of Table 5 shows any significant coefficient for
Female*Deregulation*Turnover increase. This result confirms that our findings are not driven
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by different firm-growth patterns. Overall, our findings exclude these alternative explanations

as drivers of our results.

6. Additional analyses and robustness checks

In Session 6.1, we present additional analyses. Initially, we explore whether the impact of
banking deregulation on gender bank debt in banks is contingent upon the variation of
stereotypes against women at the provincial level (Session 6.1.1). Following that, we
investigate whether banking deregulation also influenced the use of informal debt (Session
6.1.2). Moving on to Session 6.2, we conduct several robustness checks. These tests aim to
validate our empirical setting, address potential omitted variable issues, assess debt demand,
and account for the unbalanced composition of our sample, where male-owned firms

significantly outnumber female-owned firms.

6.1 Additional analyses

6.1.1 Variation in stereotypes against women

A possible concern is that the stereotypes of women might affect the relationship between
banking competition and bank debt of female-owned firms. Indeed, the roles of women and
men traditionally differ in China, and such differences emerge more forcefully in rural
provinces (Knight et al., 2010; Rosenzweig and Zhang, 2009, 2013). These stereotypes for
women could limit the effectiveness of the enhanced banking competition brought on by
deregulation, thus limiting access to the bank debt market for female-owned firms. In this
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context, women may feel less confident about the likelihood of a successful loan application.
Indeed, discouragement is one of the main demand-side factors that makes women less willing
to apply for a loan (Ongena and Popov, 2016; Mascia and Rossi, 2017; Galli et al., 2020).

Therefore, we consider whether stereotypes at the provincial level could affect the
relationship between banking deregulation and bank debt. To investigate this, we utilize
responses to a question from the WVS regarding stereotypes depicting women as less skilled
and efficient. 26 We add the variable, Stereotypes against women, to the baseline model. The
baseline result remains robust to this test.

[Insert Table 6 about here]

6.1.2 Informal debt

We also consider whether deregulation may have affected the use of different types of external
financing—informal debt. Informal debt mainly includes resources from individuals in the
owners’ social circle, consistent with the literature (Degryse et al., 2016; Lee and Persson,
2016).%” Several papers have found the coexistence of formal and informal debt (Degryse et
al., 2016; Allen et al., 2019). Informal lenders can complement formal lenders, as they can

facilitate the relationship between disadvantaged borrowers and banks (Madestam, 2014).

2% gpecifically, respondents were asked to indicate the extent of their agreement—on a four-point scale ranging
from “strongly agree” to “strongly disagree”—to the following statements: “D057: Being a housewife is just as
fulfilling as working for pay” and “D078_2: Men make better business executives than women”.

27 An example of questions asked of owners related to their debt is reported in Table A.3 of the appendix.
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Allen et al. (2019) show that informal debt is positively associated with the market proportion
of credit allocation in China. According to this view, formal and informal debt are
complements, and reform can reduce the gender gap in debt by increasing both.

In Table 7, we rerun the baseline model with informal debt as the dependent variable, and
we observe a similar pattern around the deregulation year.

[Insert Table 7 about here]

The estimated coefficient for the interaction term between Deregulation*Female is, in
fact, significantly and positively related to both informal debt dummy (Column 1) and informal
debt ratio (Column 2). Specifically, our findings in Column 1 indicate a 5.37% increase in the
likelihood of female-owned firms using informal debt after the 2009 shock, respectively. This
indicates that the effect of banking deregulation also spills over to the informal debt market,
with positive implications for female-owned firms. Thus, our evidence is consistent with the
arguments that informal debt grows when formal debt does (Allen et al., 2019). Overall,
increased banking competition alleviates difficulties of female-owned firms in accessing both

the formal and informal debt market.

6.2 Robustness checks
To ensure that the 2009 policy shock drives our baseline results, we perform a placebo test by
assigning to the variable Deregulation the value of one in the years following 2006 and zero

for prior years. This test allows us to exclude the idea that the 2006 policy might have already
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affected the gender bias in bank debt. Column 1 in Table 8 presents the findings. As expected,
the estimate for Deregulation*Female is never significant.
[Insert Table 8 about here]

Then, we saturate our model with provincial multiplied by industrial (Province x
Industry) fixed effects while still controlling for many other characteristics of firms and
owners. In this way, we account for possible time-invariant provincial and industry
characteristics that could affect the participation choices of female owners and their access to
the debt market. In Column 2 in Table 8, we rerun the analysis by adding Province x Industry
Fixed Effects to the baseline model. Our findings confirm that banking competition alleviates
the gender bias in bank debt, as female-owned firms use more bank debt after the 2009 policy
shift. We also control for macroeconomic fluctuations at the provincial level by estimating our
model using province*year Fixed Effects. This allows us to account for time-varying shocks
specific to each province. Column 3 of Table 8 confirm the baseline results.

Finally, we address the unbalanced composition of our sample by using a matching
technique to construct a suitable control sample for female-owned firms to explore the effect
of deregulation on bank debt. The matching procedure is implemented by first estimating a
probit model to predict the likelihood that a firm is female-led in a given year, based on a set
of firm characteristics used as control variables in the baseline estimation. Each female-led
firm is then matched to a comparable non-female-led firm using propensity score matching
with a 0.01 caliper. The controls defining the propensity score are the same as in the baseline
model. This process allows us to mitigate possible concerns related to female-owned firms
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using less bank debt than male-owned firms because they are different or have a slower growth
rate (in the model, we control for Turnover increase, which could be used as a proxy for growth
opportunities). Column 4 in Table 8 shows that the coefficient of Female*Deregulation is still
positive and significant for Bank debt, as in the case of the baseline model in Table 3. We then
replicate the procedure for the Bank Debt Ratio, Informal Debt dummy, and Informal Debt
Ratio (Columns 5-7 of Table 8). For these variables as well, we find a positive and significant
coefficient on the interaction term Female x Deregulation.

[Insert Table 8 about here]

7. Conclusions
In this paper, we explore the effect of increased banking competition on bank debt by female
entrepreneurs for a sample of privately owned Chinese SMEs. We focus on the branch
deregulation of joint equity shareholding and city commercial banks in China in 2009 as a
plausibly exogenous shock to the credit supply. Our findings show that female owners resort
to more bank debt relative to male owners if bank competition increases. Specifically, our
findings show that female-owned firms are 4% more likely to use bank debt following
deregulation. This outcome corresponds to an increase of approximately 13% in the proportion
of female-owned firms using bank debt.

To explain our findings, we propose two possible channels: (1) the gender discrimination
channel, under which deregulation increases access to bank debt for female-run businesses by
minimizing possible prejudicial discrimination against women, and (2) the information
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channel, according to which the increase in the number of banks' branches may have facilitated
the information-gathering process, in this way reducing statistical discrimination against
women. Our results indicate, in line with the gender discrimination channel, that firms owned
by women, which outperform those owned by men, utilize more bank debt after deregulation.
This suggests an increase in lending activities that prioritize firms' creditworthiness rather than
the owner's gender. We also find weak but significant support that an increase in the number
of banks' branches may have improved the bank debt of women-led firms compared to men-
led firms

Next, our findings indicate a 5.37% increase in the likelihood of female-owned firms
using informal debt after the 2009 shock, respectively. This finding suggests that the impact of
banking deregulation extends to the informal debt market as well, which has positive
implications for female-owned firms. Furthermore, we address concerns about potential
confounding factors related to female owners, including political connections, the increasing
presence of foreign banks, and local cultural bias. Importantly, our results remain robust across
alternative model specifications that account for omitted variables and sample selection.

Some limitations should be considered when interpreting these results. First, the surveys
do not track firms over time, preventing us from running a proper difference-in-differences
model around the time of the reform. Second, we cannot observe whether loan officers make
lending decisions based on discriminatory or statistical practices against women.

Our findings present important implications for female managers, financial institutions,
and regulators. Banking deregulation that removes or reduces barriers to branch openings,
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especially for banks more inclined to offer credit to small and private firms, can contribute to
a more efficient credit market. In this context, female entrepreneurs applying for a loan are
more likely to be evaluated based on business performance rather than gender-based biases.
This suggests that increased competition within the banking sector may help reduce
discriminatory behavior by financial institutions, as lenders are incentivized to evaluate
applicants more fairly to avoid forgoing potential profit opportunities. Moreover, the presence
of local bank branches may facilitate the collection of more detailed information about female-
owned businesses, thereby reducing the reliance on observable characteristics, such as gender,
when making lending decisions.

Future research could examine the role of firm-bank relationships and lending conditions
in this context and may consider using the change and/or growth rate in bank debt and/or the

bank debt ratio as an alternative dependent variable.
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Figure 1. Trend for city commercial banks
and joint equity shareholding banks over the period of 2004-2016
The figure shows the total number of branches of city commercial banks and joint equity shareholding
banks between 2004 and 2016.
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Figure 2. Firms with female owners
The figure shows the percentage of firms with female owners over the sample period of 2004 to 2016.
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Table 1. Summary statistics

Panel A presents the summary statistics of all variables, including the cross-sectional average, standard deviation, median, and observation number for the total sample and the
sample of firms owned by female and male owners. Panel B gives the summary statistics for the pre- and post-regulation periods. Variables are defined in Table A.2 of the
appendix

Panel A: Total sample and Female versus Male owners

Total sample Female Male Female-
Male
Variable name Mean Star?da}rd Median Obs. Mean Stapda_rd Median Obs. Mean Stan'da_rd Median Ob_servat Diff.
Deviation Deviation Deviation ions
Female 0.144 0.351 0 13,290
Bank debt dummy 0.501 0.500 1 13,290 0.383 0.486 0 1,913 0.521 0.500 1 11,377 -0.138***
Informal debt dummy 0.377 0.485 0 13,290 0.305 0.461 0 1,913 0.389 0.488 0 11,377 -0.084***
Bank debt ratio 0.216 0.610 0 12,142 0.168 0.540 0 1,821 0.224 0.619 0 10,321 -0.056***
Informal debt ratio 0.079 0.262 0 12,142 0.073 0.260 0 1,821 0.080 0.262 0 10,321 -0.007
Age 46.791 8.613 47 13,290 44,797 8.723 44 1,913 47.127 8.549 47 11,377 -2.33%**
Personal '”ﬁz?ne)('” 10000 90877 43235 10 13290 16939 38309 7.2 1013 21544 43982 10 11377  -4.605%
Firm age 10.016 5.576 9 13,290 9.160 5.495 8 1,913 10.160 5.577 9 11,377 S1xxx
Large firms 0.049 0.215 0 13,290 0.023 0.149 0 1,913 0.053 0.224 0 11,377 -0.030***
Ownership 0.730 0.296 0.8 13,290 0.755 0.299 0.9 1,913 0.726 0.295 0.8 11,377 0.029***
Turnover increase 0.548 0.498 1 13,290 0.484 0.499 0 1,913 0.558 0.496 1 11,377 -0.074***
Profit increase 0.477 0.499 0 13,290 0.425 0.495 0 1,913 0.486 0.500 0 11,377 -0.060***
Board of directors 0.523 0.499 1 13,290 0.416 0.493 0 1,913 0.541 0.498 1 11,377 -0.125***
Overseas invest 0.046 0.211 0 13,290 0.035 0.184 0 1,913 0.048 0.215 0 11,377 -0.013***
Government experience 0.394 0.489 0 13,290 0.351 0.477 0 1,913 0.402 0.490 0 11,377 -0.051***
ACFIC member 0.614 0.486 1 13,290 0.505 0.500 1 1,913 0.632 0.482 1 11,377 -0.127***
Political position 0.541 0.498 1 13,290 0.430 0.495 0 1,913 0.559 0.496 1 11,377 -0.129***
Bank HHI deposit 0.484 0.508 0 31
Discrimination 0.321 0.476 0 31
Fraction of foreign banks 0.766 1.485 0.285 31
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Table 1. Summary statistics (continued)

Panel B: Pre- versus post-deregulation

Pre-deregulation Post-deregulation Pre-Post
Variables Mean Sg;gggi Median Obs. Mean Ste?/?gg;?\ Median Obs. Diff.
Female 0.131 0.338 0 6,969 0.155 0.362 0 6,321 -0.024***
Bank debt 0.509 0.500 1 6,969 0.494 0.500 0 6,321 0.014*
Informal debt 0.478 0.500 0 6,969 0.292 0.455 0 6,321 0.186***
Bank debt ratio 0.163 0.531 0 6,969 0.258 0.662 0 6,321 -0.096***
Informal debt ratio 0.094 0.273 0 6,969 0.068 0.252 0 6,321 0.025***
Age 45,942 8.242 45 6,969 47.512 8.852 48 6,321 -1.1570***
Personal '“ﬁﬁg‘ne) (in10000 5558 15771 5 6560 136181 3448781 12 6,321  -127.623***
Firm age 8.601 4516 8 6,969 11.218 6.086 11 6,321 -2.617***
Large firms 0.028 0.164 0 6,696 0.066 0.249 0 6,321 -0.039***
Ownership 0.690 0.274 0.7 6,969 0.765 0.308 1 6,321 -0.075%**
Turnover increase 0.652 0.476 1 6,696 0.459 0.498 0 6,321 0.192***
Profit increase 0.538 0.499 1 6,785 0.427 0.495 0 6,321 0.111%**
Board of directors 0.563 0.496 1 6,696 0.489 0.500 0 6,321 0.074***
Overseas invest 0.082 0.274 0 6,497 0.017 0.131 0 6,321 0.065***
Government experience 0.693 0.461 1 6,969 0.142 0.349 0 6,321 0.550***
ACFIC member 0.647 0.478 1 6,969 0.586 0.493 1 6,321 0.062***
Political position 0.719 0.450 1 6,696 0.391 0.488 0 6,321 0.328***
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Table 2 Bank debt by firms
This table presents the proportion of bank debt for male- and female-owned firms for each biannual survey
of privately owned SMEs.

Bank debt: by year

Male-owned (%) Female-owned (%) Female—Male (%)
2004 51.97 31.52 -20.46***
2006 55.01 41.08 -13.94%**
2008 48.89 35.57 -13.32%**
2012 49.00 30.93 -18.07***
2014 51.85 39.39 -12.46%**
2016 45.01 32.27 -12.74%**
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Table 3 The effect of banking deregulation on the gender bias in bank debt

This table presents the baseline results. Column 1 reports the probability of female-owned firms obtaining
bank debt following the 2009 banking deregulation using a linear probability model, while Column 2
presents results from a logit model. Column 3 shows the total bank debt of female-owned firms following
banking deregulation in 2009 in Column 2. Firms with negative profits are excluded from the sample in
Column 3. Variables are defined in Table A.2 of the appendix. Standard errors are clustered at the province
and year levels and reported in parentheses. The ***, ** and * denote statistical significance at the 1%,
5%, and 10% levels, respectively.

Variables Bank debt Bank debt-Logit Bank debt ratio
1) 2 (2
Female*Deregulation 0.0400™ 0.2062™" 8.0432™
(0.018) (0.098) (3.214)
Female -0.0565™" -0.3923™ -10.8206™"
(0.015) (0.076) (4.369)
Age -0.0386 0.0257 6.2877
(0.035) (0.219) (23.309)
Personal income 0.0371™ 0.1263"" -2.9935™
(0.006) (0.028) (1.164)
Firm age 0.1339™ 0.4915™ -12.3572
(0.015) (0.073) (10.973)
Ownership -0.0472™ -0.2433"™ -1.5089
(0.014) (0.061) (7.333)
Turnover increase 0.0379™ 0.2003" -4.9577
(0.009) (0.055) (9.879)
Profit increase 0.0034 -0.1114™ 0.7227
(0.006) (0.052) (7.222)
Board of directors 0.0699"" 0.2865™" -0.2829
(0.007) (0.036) (1.386)
Overseas investment 0.1557"" 0.5806™"" 0.5832
(0.015) (0.102) (6.191)
Large firm 0.1197 0.4568™" 48316
(0.027) (0.100) (5.043)
Government experience 0.0238™ 0.1263™ -1.8806
(0.011) (0.052) (3.319)
ACFIC member 0.1431™ 0.5013™ -0.0853
(0.010) (0.041) (4.014)
Political position 0.1126™" 0.3425™" 9.3718"
(0.010) (0.043) (5.026)
Year fixed effects YES YES YES
Sector fixed effects YES YES YES
Province fixed effects YES YES YES
Adjusted R-squared 0.1924 0.0123
Pseudo R-squared 0.1596
Observations 13,290 13,290 12,142
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Table 4. Channels

Panel A presents the percentage of female-owned firms with performance above the sample median that utilize bank debt before
and after deregulation (Good performing female). We compare these figures with the percentage of male-owned firms with
performance below the sample median (Bad performing men-owned firms). Panel B shows the number of branches by banks. Panel
C presents the probabilities of bank debt by female-owned firms following banking deregulation in 2009 employing a linear
probability model. The dependent variables are binary variables taking value 1 when the firm uses bank debt. Above-med profit is a
dummy variable that equals 1 if a firm has above-median profit in a given year, 0 otherwise. Branches per bank is the average
number of branches per bank in that year. The controls in Panel C consist of the same variables in Table 3. Variables are defined in
Table A.2 of the appendix. Standard errors are clustered at the province and year levels and reported in parentheses. The ***, **,
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Panel A: Percentage of firms using bank debt

Bank debt Before deregulation After deregulation Diff.
Good-performing female-owned firms 42.04 % 58.46 % 16,42 %
Bad-performing men-owned firms 29.08 % 36.75% 7,67%
Panel B: Number of branches by bank
Mean Median
Before After Growth Before After Growth
deregulation  deregulation % deregulation  deregulation %
Joint-equity shareholding banks 33.69 49.64 47% 19 26 37%
and city commercial banks
State-owned banks 407.70 495.10 21% 289 310 %
Panel C: Channels
Variables Bank debt Bank debt
@) @
Female -0.0590™" -0.0721™
(0.015) (0.027)
Female*Deregulation -0.0102 -0.0134
(0.019) (0.017)
Above-med profit 0.1009™
(0.041)
Deregulation*Above-med profit 0.0462
(0.049)
Female*Above-med profit 0.0110
(0.014)
Female*Deregulation*Above-med profit 0.0572™
(0.019)
Branch per bank -0.0007
(0.001)
Deregulation*Branches per bank -0.0001
(0.001)
Female*Branches per bank 0.0006
(0.001)
Female*Deregulation*Branches per bank 0.0006"
(0.000)
Year fixed effects YES YES
Sector fixed effects YES YES
Province fixed effects YES YES
Adjusted R-squared 0.2744 0.2556
Observations 13,290 13,290
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Table 5. Alternative explanations

This table presents the probability of female-owned firms' bank debt following banking deregulation in 2009. Column
1 presents the results when interacting with political connections; Column 2 gives the results when we control for
demand-side effects; Column 3 considers the effect related to the presence of foreign banks at the province level. Column
4 accounts for the firm’s growth opportunities by considering increases in turnover. Variables are defined in Table A.2
of the appendix. Standard errors are clustered at the province and year levels and reported in parentheses. The ***, **
and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

gglslittli%?: Demand effect  Foreign banks Opﬁ)[)(xvutgi ty
Variables Bank debt Bank debt Bank debt Bank debt
1) 2 ®3) 4)
Female -0.0360" -0.0342™ -0.0633™" -0.0954™
(0.017) (0.013) (0.022) (0.024)
Female*Deregulation 0.0534" 0.0420 0.0593" 0.0619™
(0.026) (0.021) (0.026) (0.029)
Political position 0.1158™"
(0.012)
Female*Political position -0.0137
(0.024)
Deregulation*Political position -0.0031
(0.017)
Female*Deregulation*Political position -0.0362
(0.079)
Female* Fraction of foreign banks 1.4665
(1.131)
Deregulation* Fraction of foreign banks -0.1478
(0.590)
Female*Deregulation* Fraction of foreign banks -1.4423
Female*Turnover increase 0.0329
(0.031)
Deregulation*Turnover increase -0.0260
(0.018)
Female*Deregulation*Turnover increase -0.0492
(0.040)
Controls YES YES YES YES
Sector fixed effects YES NO YES YES
Province fixed effects YES NO YES YES
Year fixed effects YES NO YES YES
Sector*Province*Year*Firm size fixed effects NO YES NO NO
Adjusted R-squared 0.1923 0.2528 0.2271 0.1823
Observations 13,290 11,613 13,290 13,290
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Table 6. Cultural gender biases

This table presents in Column 1 the probability of female-owned firms' bank debt following banking deregulation in
2009, while in Column 2 the total bank debt of female-owned firms following banking deregulation in 2009. Firms with
negative profits are excluded from the sample in Column 2. Specifically, we calculate Stereotypes against women by
averaging the responses to a WVS question from 2004—2008 (end of the pre-deregulation period) depicting women as
less skilled and efficient at the province level. This variable is assigned a value of one for provinces with average
responses in the top quartile and zero otherwise. Variables are defined in Table A.2 of the appendix. Standard errors are
clustered at the province and year levels and reported in parentheses. The ***, ** and * denote statistical significance
at the 1%, 5%, and 10% levels, respectively.

Variables Bank debt Bank _debt
ratio
1) 2
Female -0.0586™" -5.5273"™
(0.025) (1.328)
Female*Deregulation 0.0472™ -3.1854
(0.019) (4.167)
Female* Stereotypes against women 0.0524 -2.0603
(0.038) (5.040)
Deregulation* Stereotypes against women 0.0063 1.7264
(0.018) (6.846)
Female*Deregulation* Stereotypes against -0.0484 1.1148
women
(0.035) (4.300)
Controls YES YES
Sector fixed effects YES YES
Province fixed effects YES YES
Year fixed effects YES YES
Adjusted R-squared 0.2217 0.0157
Observations 13,290 12,142
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Table 7. Informal Debt

This table presents in Column 1 the probability of female-owned firms' informal debt following banking deregulation
in 2009, while in Column 2 the total informal debt of female-owned firms following banking deregulation in 2009.
Firms with negative profits are excluded from the sample in Column 2. Variables are defined in Table A.2 of the
appendix. Standard errors are clustered at the province and year levels and reported in parentheses. The ***, ** and *
denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Informal debt

Variables Informal debt .
ratio
@ (2
Female -0.0664™ -4.0115™
(0.017) (1.833)
Female*Deregulation 0.0537™ 15.5258"
(0.020) (8.999)
Age 0.0090 11.2619
(0.035) (13.633)
Personal income -0.0147" -1.3947
(0.005) (1.363)
Firm age 0.0422™ -0.7336
(0.016) (3.266)
Ownership -0.0513"" 0.8011
(0.014) (2.029)
Turnover increase 0.0009 2.8728
(0.008) (2.465)
Profit increase -0.0136 -1.0643
(0.009) (1.948)
Board of directors 0.0223™ 1.6052"
(0.008) (0.569)
Overseas investment 0.1669™ 3.8425
(0.033) (3.295)
Large firm -0.0708" 0.9138
(0.035) (2.964)
Government experience 0.0455™ -1.6823
(0.017) (1.241)
ACFIC member 0.0227 -4.0546"
(0.015) (0.959)
Political position 0.0069 0.4947
(0.010) (0.629)
Year fixed effects YES YES
Sector fixed effects YES YES
Province fixed effects YES YES
Adjusted R-squared 0.0931 0.0090
Observations 13,463 12,142
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Table 8. Robustness hesti | Commented [EC6]: Layout is wrong.

This table presents the probability of female-owned firms” bank debt following banking deregulation. Column 1 presents [Commented [MD7R6]: Joe change the layout please

the results from the placebo test when considering banking deregulation in 2006; Column 2 and 3 use alternative fixed
effects; Columns 4-7 present the results for the matching sample for different dependent variables. The matching
procedure is implemented by first estimating a probit model to predict the likelihood that a firm is female-led in a given
year, based on a set of firm characteristics used as control variables in the baseline estimation. Each female-led firm is
then matched to a comparable non-female-led firm using propensity score matching with a 0.01 caliper. Variables are
defined in Table A.2 of the appendix. Standard errors are clustered at the province and year levels and reported in
parentheses. The ***, ** and * denote statistical significance at the 1%, 5%, and 10% levels, respectively.

Placebo Additional FEs Matching sample
test
Variables Bank debt Bank debt Bank debt Bank debt Bank d ebt I |nforme_1|
ratio debt debt ratio
(€] (2 3 4 ©) (6) )
Female -0.0222" -0.0565™" -0.0711™ -0.0658™" -1.2242 -0.0840™ -0.0228"
(0.012) (0.015) (0.012) (0.012) (0.760) (0.010) (0.011)
Female*Deregulation 0.0321 0.0400™ 0.0209™ 0.0382" 5.2767" 0.0290" 0.0186™
(0.030) (0.018) (0.010) (0.016) (3.162) (0.013) (0.006)
Controls YES YES NO YES YES YES YES
Sector fixed effects YES NO YES YES YES YES YES
Province fixed effects YES NO NO YES YES YES YES
Year fixed effects YES YES NO YES YES YES YES
Sector*Province fixed effects NO YES NO NO NO NO NO
Year*Province fixed effects NO YES YES NO NO NO NO
Adjusted R-squared 0.2420 0.1924 0.1785 0.2007 0.0118 0.0849 0.0061
Observations 13,290 13,290 13,290 3,245 3,219 3,130 2,796
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Appendix

Table Al. Questions on debt in the surveys
This table presents the questions on debt from the 2008 survey in original Chinese and translated into

English.

Translation

Original (Chinese)

By the end of year 2007, where did your
loan for the business originate from?)

a. State-owned banks (loan balance__ )

b. Other commercial banks (loan
balance__ )

City trusts (loan balance__ )

Nonbank P2P loans (loan balance__ )
Personal loans (loan balance__ )
Foreign banks (loan balance__ )

- o a0

FR, BeVRFREETRIELTHE?
aEFHERAT (AT K47 @47, i
AR REA 22

H Tt (A I 0)
b AR HIERAT SRR A 2 /02

H Tt (A I 0)
c IR T R AR AT S AL IR R AR 2
9

H Jiot (WA 0)
d. R SRV E T RTE 202

H Jiot (WA 0)
e. N AERRTAE L2 D2

" Jiot (A 0)
fIBEAMRAT R RG22 /b2

" Jiot (WA 0)




Table A2. Variable definitions

Variable name

Definition

Firm characteristics

Firm age The age of the business.
A firm is classified as a large firm following the threshold established by
China’s National Bureau of Statistics in 2011, based on the number of
Large firm employees and turnover volume per industry. Specifically, a large firmis a

dummy variable that is equal to one if the firm is based on the above
classification and zero otherwise.

Turnover increase

Dummy variable that is equal to one if the firm increased its turnover
compared with the previous year and zero otherwise.

Profit increase

Dummy variable that is equal to one if the firm increased its net profit
compared with the previous year and zero otherwise.

Ownership

Owner’s equity as a percentage of total equity.

Board of directors

Dummy variable that is equal to one if the firm has a board of directors and
zero otherwise.

Overseas investment

Dummy variable that is equal to one if the firm has overseas investments
and zero otherwise.

Province-level characteristics

HHI

It is the Herfindahl-Hirschman Index of the number of branches for city
commercial banks located in a certain province.

Stereotypes against women

It is calculated based on data on stereotypes portraying women as less
skilled and efficient retrieved from the World Values Survey (WVS).
Specifically, we employ a scale measure of the response to the following
statements: “D057: Being a housewife is just as fulfilling as working for
pay” and “D078 2: Men make better business executives than women” in
the World Values Survey. Then, we average the responses to a question
from 20042008 (end of the pre-deregulation period). Stereotypes against
women is a dummy variable that assigns a value of one for provinces with
average responses in the top quartile and zero otherwise.

Capital structure

Dummy variable that is equal to one if the owner uses formal debt, that is,
loans from domestic commercial banks (state-owned banks, joint-stock

Bank . . . . :
ank debt banks, city commercial banks and credit cooperatives, and private banks)
and foreign banks and zero otherwise.
Bank debt ratio It is the total bank debt scaled by turnover.

Informal debt

Dummy variable that is equal to one if the owner uses informal debt, that
is, loans received from delegated monitors (Rotating Savings and Credit
Associations or ROSCAs, moneylenders, and informal banks) and family
members and friends and zero otherwise.

Informal debt ratio

It is the total informal debt scaled by turnover.

Personal demographics

Age

The age of the responder.

Female

Dummy variable that is equal to one if the owner is female and zero
otherwise.

Personal income

It is the total personal income of the responder (in ten thousand Yuan).

Political position

Dummy variable that is equal to one if the responder is a member of the
China Communist Party and zero otherwise.




Government experience

Dummy variable that is equal to one if the owner previously worked for the
government or state-owned enterprises and zero otherwise.

ACFIC member

Dummy variable that is equal to one if the responder is a member of the
All-China Federation of Industry and Commerce (ACFIC) and zero
otherwise.




Table A3 Correlation matrix

This table presents the correlation between each variable considered in this research. Variables are defined in Table A2.

(1) Female

(2) Large firm

(3) Firm age

(4) Ownership

(5) Turnover increase
(6) Profit increase

(7) Board of directors
(8) Overseas investment
(9) Age

(10) Personal income

(11) Government
experience

(12) ACFIC member

(13) Political position

1 2 3 4 5 6 7 8 9 10 11 12 13
1.000
-0.047 1.000
-0.071 0.135 1.000
0.035 -0.068 0.057 1.000
-0.048 0.086 0.012 -0.078 1.000
-0.039 0.064 0.046 -0.057 0.591 1.000
-0.090 0.137 0.132 -0.207 0.107 0.082 1.000
-0.023 0.057 0.019 -0.008 0.018 20.017 0.049 1.000
-0.096 0.076 0.342 -0.020 0.006 0.028 0.109 0.003 1.000
-0.043 0.112 0.208 0.018 -0.029 0.042 0.056 -0.180 0.097 1.000
-0.043 -0.031 0.095 -0.092 0.167 0.053 0.107 0.179 0.039 -0.340 1.000
-0.092 0.125 0.347 0.005 0.115 0.099 0.242 0.025 0.187 0.137 0.087 1.000
-0.092 0.086 0.126 -0.043 0.159 0.073 0.200 0.164 0.105 -0.155 0.413 0.370 1.000




