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A B S T R A C T   

This study examines how human capital in the financial sector affects corporate debt maturity. To 
illustrate the mechanisms underlying the effects, we propose a theoretical framework that 
highlights the effects of human capital in the financial sector on mitigating the information 
asymmetry between financial intermediaries, households, and firms. Using the Chinese National 
Economic Census in 2008 and the Industrial Enterprises Database over 2011–2013, we find that 
the financial sector's human capital plays a significant and positive (negative) role in short-term 
(long-term) debt and this effect is more pronounced for firms with greater information asym-
metry. Further analyses demonstrate that the baseline findings are consistent with the credit 
supply hypothesis. Our study indicates that human capital in the financial sector strengthens its 
renegotiation capacity for corporate borrowing, which is consistent with China's financial 
repression policy and leads to increased exposure of firms to credit and liquidity risks.   

1. Introduction 

Debt maturity plays a significant role in credit and liquidity shocks faced by firms and has important effects on their investment 
behaviors and operating performance (Datta, Iskandar-Datta, & Raman, 2000; Fu & Tian, 2016; He & Xiong, 2012; Wang, Chiu, & 
King, 2020). The increasing availability of micro-level data and rapid developments in quantitative methods have allowed economists 
to infer the determinants of corporate debt maturity from the credit demand side, highlighting the characteristics of firms and 
institutional environments.2 

A small but growing number of studies have examined how credit supply shocks affect corporate debt maturity. For example, 
Custodio, Ferreira, and Laureano (2013) demonstrate that demand-side factors at the firm level do not fully explain debt maturity 
adjustments for U.S. firms and that supply-side factors related to public debt markets have remarkable impacts. In contrast to previous 
research on the importance of financial market development, we introduce a new dimension from the perspective of credit supply 
shocks: the critical role of human capital in the financial sector in shaping corporate debt maturity choices.3 

Abbreviations: NEC, National Economic Census; CIE, Chinese Industrial Enterprises; ECY, Economic Census Yearbook; NERI: CBRC, Chinese 
Banking Regulatory Commission; DID, Difference-in-differences; FE, Fixed Effects; GDP, Gross Domestic Product. 
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Our study investigates how human capital in the financial sector affects corporate debt maturity. Our analysis is motivated by two 
emerging and impressive features worldwide. First, there is a secular decrease in corporate debt maturity. Custodio et al. (2013) point 
out that in the United States, the median percentage of debt maturing after more than three (five) years decreased from 64% (44%) in 
1976 to 49% (1%) in 2008, with this fall driven by firms with higher information asymmetry (e.g., smaller and more R&D-intensive 
firms) and new firms issuing public equity. Second, the financial sector, which has become a high-skill industry since 1980, is 
employing more highly educated employees. Goldin and Katz (2008) point out that the proportion of male (female) Harvard graduates 
employed in the financial sector increased from 5% (20%) in the 1970s to 15% (23%), while Philippon and Reshef (2012, 2013) find a 
U-shaped pattern in the relative education level of the financial sector. However, much less is known about the connection between 
these two emerging features. 

Given that human capital in the financial sector strengthens the quality of financial services, two competing theoretical views 
contribute to its effects on corporate debt maturity. First, according to the theory of debt maturity focusing on the role of agency costs, 
short-term debt (i.e., debt of less than one year) is more efficient in reducing agency costs than long-term debt (i.e., debt of more than 
one year) (e.g., Barnea, Haugen, & Senbet, 1980; Brockman, Martin, & Unlu, 2010; Datta, Iskandar-Datta, & Raman, 2005; Myers, 
1977; Stohs & Maurer, 1996), suggesting a positive relationship between the financial sector's human capital and corporate debt 
maturity. For instance, Myers (1977) illustrates that underinvestment behavior caused by the conflict of managers and shareholders 
can be controlled by issuing short-term debt that matures before growth options are exercised, while Brockman et al. (2010) and Datta 
et al. (2005) find a significantly negative impact of managerial ownership on corporate debt maturity. Therefore, if human capital in 
the financial sector improves the efficiency with which short-term debt can reduce agency costs, firms would demand less short-term 
debt, suggesting that corporate debt maturity would increase. In this study, the channel of agency costs is called the “credit demand 
hypothesis.” 

Second, based on the theory of debt maturity focusing on information asymmetry, short-term debt is an efficient tool for monitoring 
the moral hazard problem of firms, which makes lenders detect firms' opportunistic behaviors and punish them by liquidation or 
renegotiation (e.g., Berge, Espinosa-Vega, Frame, & Miller, 2005; Diamond, 1991a, 1991b; Flannery, 1986; Park, 2000; Rajan, 1992), 
indicating a negative relationship between human capital in the financial sector and corporate debt maturity. For example, Rajan 
(1992) states that insider banks can acquire information on the state of a firm's projects by using monitoring activities and emphasizes 
that short-term debt contracts are more favorable in a bad state. 

Park (2000) argues that lenders choose the monitoring intensity to gather information on the states of projects and underlines that 
financial intermediaries have some advantages in monitoring firms, explaining the stylized fact that financial intermediaries usually 
hold short-term debt. Hence, if human capital in the financial sector helps mitigate information asymmetry, the decreasing monitoring 
cost of short-term debt would reinforce the preference of financial intermediaries for short-term debt, suggesting that corporate debt 
maturity would decrease. In this study, the channel of information asymmetry is called the “credit supply hypothesis.” 

In this study, we argue that the information asymmetry channel dominates the effects of human capital in the financial sector on 
corporate debt maturity.4 As discussed by a large branch of the existing literature, firms' financial constraints are universal because of 
imperfect capital markets (e.g., Fazzari, Hubbard, & Petersen, 1988; Kaplan & Zingales, 1997), suggesting that the financial sector 
plays a leading role in negotiating debt contracts.5 As human capital in the financial sector increases, firms' bargaining power in capital 
supply strengthens. Meanwhile, given that capital suppliers have a preference for short-term liabilities contracts to control default risk 
(Fan, Titman, & Twite, 2012), more short-term debt would be provided by financial intermediaries in the presence of the moral hazard 
problem that comes with decreasing monitoring costs. In particular, Custodio et al. (2013) find that agency costs are not responsible for 
the decrease in the debt maturity of U.S. firms but that information asymmetry plays a critical role. Overall, we deem that the credit 
supply hypothesis rather than the credit demand hypothesis dominates how the financial sector's human capital affects corporate debt 
maturity. 

This study builds a three-period model for a firm's investment and debt financing decisions to clarify the underlying mechanisms, 
concentrating on the active role of the financial sector's human capital in mitigating information asymmetry. First, by mitigating the 
information asymmetry faced by the household sector, increasing human capital in the financial sector enhances households' confi-
dence in investing in risky financial assets, leading to a higher social saving rate and more credit provided to the productive sector. The 
first prediction of our model is thus that a firm's leverage is positively related to the financial sector's human capital. Second, the 
financial sector allocates deposits to satisfy the equilibrium condition that the marginal revenue of debt with different maturities is 
equal. By mitigating the information asymmetry faced by capital suppliers that may have a comparative advantage holding short-term 
credit (Fan et al., 2012), human capital in the financial sector reduces monitoring costs, leading to an increase in the marginal revenue 
of short-term debt contracts. Therefore, the second prediction of our model is that the financial sector's human capital is positively 
associated with a firm's short-term debt, while its effect on a firm's long-term debt is ambiguous. 

To test the key predictions of our theoretical framework, we use two large databases in China. The first is the 2008 Chinese National 
Economic Census (NEC) collected by the State Council of China. These data, which cover all non-farm firms, contain detailed infor-
mation on workers' educational backgrounds at the firm level. By exploiting the data, we construct a measure of the financial sector's 

4 Given that China's financial system is bank-based (Lin et al., 2015; Liu & Zhang, 2020), we focus on how the banking sector affects corporate 
debt maturity in the theoretical framework and empirical analysis.  

5 Kaplan and Zingales (1997) state that “the most precise (but also broadest) definition classifies firms as financially if they face a wedge between 
the internal and external costs of funds. By this definition, all firms are likely to be classified as constrained. A small transaction costs of raising 
external funds would be sufficient to put a firm into this category.” 
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human capital across Chinese prefecture-level cities. The second is the Chinese Industrial Enterprises (CIE) database for 2011–2013. 
These data, manually collected by China's National Bureau of Statistics, include all state-owned and non-state-owned firms with sales 
above 20 million RMB and provide detailed information on each firm. When conducting our empirical analysis, we match the city-level 
measure of human capital in the financial sector with the data on industrial enterprises. 

In our empirical analysis, the financial sector's human capital at the city level is measured by the average years of schooling of a 
worker in the financial sector over that of a worker in the non-farm sector excluding finance, while corporate debt maturity is 
measured by the ratio of debt with different maturities to total assets. We find that a firm's leverage and short-term debt significantly 
increase as the financial sector's human capital increases, but its long-term debt significantly decreases, consistent with our theoretical 
predictions. Specifically, a one-standard-deviation increase in the financial sector's human capital decreases the ratio of long-term debt 
to total liabilities for Chinese industrial firms by 0.65%, explaining 6.43% of the average value of the debt maturity structure. 

Moreover, the effects of the financial sector's human capital on corporate debt maturity are stronger for firms with more severe 
information asymmetry, such as private and smaller firms. Additionally, along with increasing human capital in the financial sector, 
the social saving rate increases and the cost of debt decreases, meaning that the mismatch between a firm's asset and debt maturities 
becomes more serious. Overall, our findings support the credit supply hypothesis, which is consistent with the financial repression 
policy in China. 

Our study contributes to the existing literature in several ways. To the best of our knowledge, it is the first to explore the effect of the 
financial sector's human capital on corporate debt maturity. Most previous works investigate the determinants of the corporate debt 
maturity from the perspectives of firm characteristics (e.g., Brockman et al., 2010; Custodio et al., 2013; Guedes & Opler, 1996; Stohs 
& Maurer, 1996), industry environments (e.g., Boubaker, Saffar, & Sassi, 2018; Chevalier, 1995; Parise, 2018), and institutional 
differences (e.g., Demirgüç-Kunt & Maksimovic, 1999; Fan et al., 2012; Giannetti, 2003; Zheng, Ghoul, Guedhami, & Kwok, 2012). In 
particular, studies on the importance of financial development use market size indicators as their measurement items (e.g., Demirgüç- 
Kunt & Maksimovic, 1999; Fan et al., 2012). In contrast to these works, our research introduces a novel dimension from the viewpoint 
of human capital and provides strong evidence for the key role it plays. 

Second, our study explains why firms use more short-term debt than long-term debt. Using data on U.S. industrial firms, Custodio 
et al. (2013) find a remarkable decrease in short-term corporate debt over 1976–2008, especially for firms with relatively severe 
information asymmetry and new firms issuing public equity. However, demand-side determinants are insufficient to account for the 
trend, making it crucial to examine supply-side factors. Considering that the share of high-skilled workers in the financial sector is 
rising across economies (Philippon & Reshef, 2013), we argue that increasing human capital in the financial sector—a supply-side 
determinant—contributes to the decline in corporate debt maturity. More importantly, consistent with Custodio et al. (2013), our 
results confirm that the debt maturity theory focusing on information asymmetry, rather than agency costs, better explains increasing 
short-term debt. 

Third, our study examines the issue of corporate debt maturity from the perspective of corporate financing decisions, which 
provides a micro-level mechanism to analyze the impact of the financial sector's human capital on the real economy. A growing branch 
of the literature explores the pattern and real economic effect of human capital flowing into the financial sector. Some studies 
investigate whether the allocation of human capital to the production or financial sectors matters to the real economy (e.g., Cahuc & 
Challe, 2012; Cecchetti & Kharroubi, 2015; Philippon, 2010), while others describe the effect of the financial sector's human capital in 
the United States and other countries (e.g., Goldin & Katz, 2008; Philippon & Reshef, 2012, 2013). We use Chinese data to demonstrate 
the negative relationship between human capital in the financial sector and corporate debt maturity, especially for firms with high 
information asymmetry. 

Fourth, our study provides new insights into the credit behavior of financial institutions and the impact of human capital on 
productivity. While numerous previous works explore the determinants of banks' credit behavior, such as capital adequacy re-
quirements (e.g., Blum & Hellwig, 1995; Heid, 2007) and monetary policy (e.g., Bennett & Dixon, 2001; Kashyap, Stein, & Wilcox, 
1993), most studies of human capital examine its role in the industrial sector (e.g., Acemoglu & Zilibotti, 2001; Caselli & Coleman II, 
2006). 

In this study, we investigate the role of human capital in the financial sector. Our estimation results demonstrate that the financial 
sector's human capital improves its efficiency of mobilizing capital and reduces the cost of monitoring activities, leading to a significant 
increase in a firm's leverage and short-term debt. More importantly, its importance is heterogeneous across firms with different in-
formation asymmetries. Overall, our findings verify the credit allocation effect of human capital in the financial sector, which shapes 
the preference of capital suppliers for short-term debt. 

The rest of this paper is organized as follows. Section 2 presents the theoretical framework to clarify the mechanisms underlying the 
effects of human capital in the financial sector on corporate debt maturity. Sector 3 describes the data and variable definitions. We 
present our empirical results in Section 4. In Section 5, we test the mechanisms underlined in our theoretical model. Section 6 
concludes. 

2. Theoretical framework 

In this section, we propose a model that highlights the key role of the financial sector in corporate debt maturity. The theoretical 
framework helps to clarify the mechanisms underlying the effects of the financial sector's human capital on a firm's leverage and the 
mixture of short- and long-term debt. By combining the asset management model developed by Gennaioli, Shleifer, and Vishny (2014, 
2015) with the optimal debt maturity structure model proposed by Diamond (1991b) and Park (2000), this study focuses on the 
mitigating effects of human capital in the financial sector on the information asymmetry between the financial sector and households 
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as well as borrowers. Specifically, our model consists of three sectors, namely, the household, financial, and productive sectors. For 
simplicity, we set the household sector as the depositor, the productive sector as the borrower, and financial intermediaries as the 
representative of the financial sector. 

2.1. The household sector 

The economy is inhabited by two overlapping generations (young and old). A generation born in period t = 0 contains a mass of one 
household, indexed by i. During their young age, households supply their labor endowments and earn a wage we assume as 1. Without 
additional income, households invest the entire wage into assets and enjoy consumption in old age in period t = 1 after the investment 
income is received. Generally, households can invest in two kinds of assets: they can hold their wage income as cash or gold at home or 
hire a money manager in a financial intermediary to invest their wage income in financial assets, which are transformed into physical 
capital and allocated to the productive sector. The sharp difference between holding cash or gold at home and holding financial assets 
is their risk magnitude and return. Riskless assets (i.e., holding cash or gold at home) require no intermediation and yield ρ < 1, while 
investing in risky financial assets requires a money manager and yields an expected return R with a variance of σ.Let f denote the 
management fee per unit of investment charged by the money manager; thus, households earn a net return of R − f. If household i in 
young age invests in the risky financial asset via money manager j and the wage income share is θij, consumption ci in old age is given by 

ci = θij(R − ρ − f )+ ρ. (1) 

Given the mean-variance preferences of households with respect to the return rate of their portfolio, they choose the optimal share 
of wage income to invest in the risky financial asset to maximize the following utility function following Gennaioli et al. (2014): 

max
θij

θijE(R − ρ − f )+ ρ − aijθ2
ij
σ
2
, (2)  

where aij is the household-specific risk aversion parameter, which is characterized as the anxiety of household i investing with money 
manager j. The higher the anxiety aij, the lower the trust of household i in money manager j.6 

By solving the household's portfolio problem (2), we derive the optimal share of wage income invested in the risky financial asset as 
follows: 

θ*
ij =

1
aijσ

E(R − ρ − f ) (3) 

Households' risk-taking behaviors are positively associated with the excess return E(R − ρ) of the risky financial asset over the 
riskless asset and their trust in the money manager 1/aij, but negatively related to the risk σ of the risky financial asset. 

2.2. The financial sector 

Following Gennaioli et al. (2014), we assume that households are uniformly distributed around the unit circle, and money man-
agers are located along the circle at a constant distance from the adjacent managers. Given that the number of money managers is 
exogenously fixed at Q, the constant distance ∆ among them is 1/Q. In particular, the trust of household i in money manager j is given 
by 

1
aij

= max
(
H − dij, 0

)
(4) 

Here, H is a measure of the generalized human capital in financial intermediaries and captures the maximal distance at which 
household i is willing to invest in the risky financial asset. We interpret human capital in financial intermediaries as money managers' 
financial literacy or average years of schooling, which signals high-quality financial services. dij is the distance between household i 
and money manager j along the unit circle, depicting the information asymmetry between financial intermediaries and households. 
The greater the distance dij, the lower the trust of household i in money manager j and the higher the household's risk aversion. 

As illustrated in Eq. (4), human capital in financial intermediaries helps mitigate the information asymmetry faced by the 
household sector investing in the risky financial asset. If dij > H, household i suffers infinite anxiety from hiring money manager j, 
inducing them to invest in the riskless asset. Specifically, two adjacent money managers at a fixed constant ∆ compete for households 
located in between them when H > ∆/2, and there is no competition when H < ∆/2. As financial innovations (e.g., internet banking) 
significantly improve households' access to financial intermediaries, we focus on the case of H > ∆/2. 

We denote the management fee of each money manager as given in profile f(f1,⋯, fQ), based on which households determine how 
much to invest in the risky financial asset. Given that the optimal wage income share of household i investing with money managers as 
described in Eq. (3) is summarized by the vector [θij*(f)]j=1, ⋯, Q, the profit earned by money manager j is given by 

6 As money managers are homogeneous and invest in the same asset, there is no risk diversification when all households invest with multiple 
money managers, suggesting that households optimally choose the most trusted money manager. 
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πj(f) = fj

[ ∫

θ*
ij(f)di

]

(5) 

Given that money managers are homogeneous, they should set the same optimal management fee f* identified by the symmetric 
Nash equilibria as follows: 

f * = argmaxfj πj
(
fj, f− j|f− j = f *). (6) 

By solving the money manager's profit maximization problem, the optimal management fee f* is given by7 

f * =

[
∆
H
−
( ∆

2H

)2
]

E(r − ρ)
2

= δE(R − ρ), (7)  

where δ describes the bargaining power of financial intermediaries relative to households and captures the competition intensity 
between two adjacent money managers. Management fee f* increases with the excess return E(R − ρ) of the risky financial asset over 
the riskless asset but decreases with the number of money managers Q and human capital in financial intermediaries H. 

Then, we obtain the aggregated share of households' wage income investing in the risky financial asset by plugging Eq. (7) into Eq. 
(3) as follows: 

θ* =

∫∫

θ*
ij(f

*)didj =
(1 − δ)E(R − ρ)

σ

(
H −

∆
4

)
(8) 

The optimal share θ* of wage income invested in the risky financial asset increases in the excess return per unit of risk E(R − ρ)/σ 
and the number Q as well as human capital H of money managers. Specifically, along with the financial sector's human capital, the 
information asymmetry between money managers and households is eased, resulting in a higher social saving rate in the household 
sector and more capital for the productive sector. Thus, we predict a significantly positive relationship between human capital in the 
financial sector and a firm's leverage, given by ∂θ*/∂H > 0. 

Proposition 1. From the mitigating effect of the information asymmetry between the household and financial sectors, human capital in the 
financial sector is positively associated with the social saving rate, indicating that a firm's leverage increases as the financial sector's human 
capital accumulates, given by ∂θ*/∂H > 0. 

2.3. The productive sector 

Once the household sector invests its wages in the risky financial asset, the financial sector allocates deposits to the productive 
sector, which is risk-neutral. After obtaining the capital, the productive sector carries out a three-period procedure, illustrating that it 
operates in the young age of the household sector. Fig. 1 depicts the timeline of events. At date 0, a firm invests in one project with a 
fixed amount I and financial intermediaries choose their monitoring activities. Along with the risky production technology, the state of 
the project is realized at date 1, and the project may be liquidated for value L. At date 2, cash flows G are generated. There is no cash 
flow if the project is not liquidated at date 1, and the project depreciates to zero at date 2. 

There are two possible states of the project at date 1: good with probability p and bad with probability 1 − p. A project in the good 
state pays G with probability 1, while it pays G with probability q in the bad state and 0 otherwise. Further, we consider two types of 
debt with different maturities provided by financial intermediaries. First, short-term debt with the monitoring role in the project's state 
covers one period at date 0. As the financial sector is informed about the state, this prevents firms from continuing the project with a 
negative net present value by demanding repayment and liquidating the project in the bad state at date 1. Second, long-term debt 
without the monitoring role in the project's state covers two periods at dates 0 and 1. As the financial sector is not informed until the 
project is completed, it only requires repayment at date 2. 

As Fan et al. (2012) argue, the financial sector (banks in particular) tends to have short-term liabilities to avoid default risk and thus 
a comparative advantage in holding short-term debt, suggesting that human capital would be primarily allocated to short-term debt 
contracts. As human capital in the financial sector helps mitigate the information asymmetry between the financial sector and pro-
ductive firms, the cost of monitoring activities for short-term debt is negatively associated with the financial sector's human capital H, 
given by ∂C/∂H < 0. For instance, money managers with rich financial knowledge can efficiently supervise and evaluate the use of 
capital as well as the project. Moreover, the monitoring cost increases with short-term (one-period) debt (investment) DS, given by ∂C/ 
∂DS > 0, consistent with the stylized fact that financial sector money managers put in more effort to monitor the productive sector as 
more short-term projects secure investment. Given that the risk-free interest rate is zero, the values of short-term debt VS and long-term 
debt VL are given by 

{
VS = pG + (1 − p)L − I − C(H,DS)

VL = pG + (1 − p)qG − I , (9)  

where qG < L < I. With respect to the financial sector, the optimal loan strategy satisfies the condition that the value of short-term debt 

7 The detailed solution is provided by Gennaioli et al. (2014). 

G. Liu et al.                                                                                                                                                                                                             



China Economic Review 69 (2021) 101652

6

equals that of long-term debt for a fixed investment. Specifically, 

(1 − p)L − C(H,DS) = (1 − p)qG. (10) 

Let I be normalized to one. VS, VL can then be interpreted as the marginal revenue of short- and long-term debt. In particular, Eq. 
(10) indicates that for each unit of capital allocated to the productive sector, gaining the same marginal revenue is the optimal loan 
strategy for the financial sector. As human capital in the financial sector increases, the monitoring cost of short-term debt decreases. By 
conducting the derivative rule of implicit function (10), it is easy to obtain the condition ∂DS*/∂H > 0, revealing the positive rela-
tionship between the financial sector's human capital and a firm's short-term debt. After obtaining the optimal short-term debt, the 
long-term debt DL of the productive sector is given by 

DL = θ* − D*
S. (11) 

Considering ∂θ*/∂H > 0 and ∂DS*/∂H > 0, Eq. (11) suggests that the impact of the financial sector's human capital on a firm's long- 
term debt is ambiguous, which is determined by the relative importance of its role in capital formation and the monitoring cost of 
short-term debt. If ∂θ*/∂H − ∂DS*/∂H < 0, a firm's long-term debt decreases as human capital flows into the financial sector, suggesting 
a negative relationship between the financial sector's human capital and long-term debt. However, if ∂θ*/∂H − ∂DS*/∂H > 0, a firm's 
short- and long-term debt increase, indicating that long-term debt may increase as long as the positive effect of the financial sector's 
human capital on a household's savings is stronger than that on the monitoring cost of short-term debt. 

Proposition 2. Human capital in the financial sector enforces its monitoring activities in firms, resulting in an increase in a firm's short-term 
debt, given by ∂DS*/∂H > 0. However, the effects on a firm's long-term debt and debt maturity are ambiguous, which is determined by 
the relative importance of its role in capital formation and the monitoring cost of short-term debt. 

3. Data and variables 

3.1. NEC dataset and human capital in the financial sector 

To test the theoretical predictions, we need to construct a measure of human capital in the financial sector. In the literature, little 
attention has been paid to testing the importance of the financial sector's human capital because of limited data availability. Related 
studies providing descriptive statistics have been based on cross-country data. For example, after obtaining the share of employees' 
working hours that are more than the hours spent on high school education, Philippon and Reshef (2012) measure the relative ed-
ucation level in the financial sector using the difference between the shares in the finance and non-farm sectors. However, when 
examining the relationship between the financial sector's human capital and corporate debt maturity, data on only a few countries are 
available, and the different features of these countries may cause the results to be one-size-fits-all and, therefore, misleading. 

In this study, we investigate how human capital in the financial sector affects a firm's debt maturity in China. Following Benhabib 
and Spiegel (1994), we measure human capital using the average years of schooling of employees and then define human capital in the 
financial sector as the ratio of average years of schooling in finance divided by those in the non-farm sector, excluding finance. The 
financial sector includes the four two-digit industries of banks, securities, insurance, and others. Based on this definition, the financial 
sector's human capital in prefecture-level cities is calculated using the 2008 NEC dataset.8 In the robustness checks, consistent with 
Philippon and Reshef (2013), given that skilled workers attain at least a bachelor's degree, we also measure human capital in the 
financial sector as the ratio of the number of skilled workers in finance relative to that in the non-farm sector excluding finance. 

depreciates to zero at date 2.

Investment I made.

Monitoring activities chosen.

State realized.

Monitoring information realized.

Project may be liquidated for L.

Project in the good state pays G
with probability 1, while in the 

bad state it pays G with 

probability q and 0 otherwise.

Date 0 Date 1 Date 2

Fig. 1. Timeline of events. This figure provides the timeline of a firm's investment and debt financing decisions in a three-period model. At date 0, 
the firm carries out its financing and monitoring activities by choosing the financial intermediaries. At date 1, the state of the firm's investment is 
revealed, and the project may be liquidated without renegotiation. At date 2, cash flows occur, and the project depreciates to zero. 

8 In the 2008 NEC dataset, 85% of financial firms belong to the banking sector. Specifically, when focusing on the banking sector's human capital 
based on the subsample, we obtain the same findings, and these are available upon request. 
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The data cover all the firms in the secondary and tertiary sectors, while the indicators include geographic location, financial 
conditions, production and operating activities, and employees' education level, among many others. While the NEC database is also 
available for 2004 and 2013, we employ the 2008 NEC throughout the empirical analysis because of its superior data availability (i.e., 
the NEC datasets in 2004 and 2013 do not contain data for the financial sector). Further, although China's Economic Census Yearbook 
(ECY) provides a general overview of employees' education for two-digit industries at the national level, there are too few observations 
to conduct an empirical analysis. As the 2008 NEC dataset provides detailed information on workers' education at the firm level, this 
allows us to measure the financial sector's human capital across prefecture-level cities. The 2008 ECY surveys almost 71 million firms 
and 0.27 billion employees, while our data contain 52.2 million firms and 0.23 billion employees. 

Specifically, we classify workers' educational background into five types: junior high school or below (type I), senior high school 
(type II), college (type III), bachelor's (type IV), and master's or above (type V). Then, by assigning 9, 12, 15, 16, and 19 to them, 
respectively, the average years of schooling of workers in the financial sector and the non-farm sector excluding finance at the city level 
are given by 

Eck =
∑5

b=1
Eb × Sb, (12)  

where c denotes cities; k refers to the sectors, including the financial sector f and the non-farm sector excluding finance nf; and b is the 
type of worker's educational background. Furthermore, Eb is the weight of educational background with type b and Sb is the corre-
sponding share of workers. After obtaining the human capital in different sectors across cities, we construct the measure of the 
financial sector's relative human capital as follows: 

Feduc =
Ecf

Ecnf
. (13) 

To confirm that our data provide a reliable measure, we list educational composition and average years of schooling at the two-digit 
industry level using the NEC and ECY datasets in 2008. Table A.1 in the Appendix reports the estimated results. We find no significant 
difference between the two databases, suggesting that the sample used in our empirical analysis is reliable. Most workers in the 
financial sector attain at least a college degree, and only 5.1% graduate from junior high school or below. Meanwhile, the average 
years of schooling in the financial sector exceed 14, which is only lower than schooling of workers in the education industry and similar 
to those of workers in the information transfer, computer services, and software industries. Table A.2 in the Appendix presents the 
relative human capital in the financial sector across 271 prefecture-level cities using Eq. (13). 

3.2. CIE dataset and firm characteristics 

After obtaining the financial sector's human capital across cities, we match the data with the CIE database over 2011–2013. The 
data are collected from the annual surveys conducted by the National Bureau of Statistics, aggregating almost perfectly to the totals for 
the same set of variables reported in the Chinese Statistical Yearbook. The survey includes state-owned and non-state-owned firms with 
sales above 20 million RMB; 290,000 firms are included in the database each year. The database contains abundant information on 
each firm, which allows us to compute the variables employed in the empirical analysis. Following Cai and Liu (2009) and Brandt, 
Biesebroeck, and Zhang (2012), we preprocess these data and winsorize the top and bottom 1% of the continuous variables to avoid the 
estimation bias caused by outliers. 

To provide a comprehensive lens for a firm's debt maturity, we employ two sets of indicators capturing the size and the structure of 
a firm's debt financing decisions. The first three measures of debt maturity are the following size indicators: leverage (Lev), measured 
by the ratio of total liabilities to total assets; short-term debt (Slev), measured by the ratio of short-term debt to total assets; and long- 
term debt (Llev), measured by the ratio of long-term debt to total assets. The fourth measure of debt maturity is the structure indicator, 
namely the debt maturity structure (Debtm), measured by the ratio of long-term debt to total liabilities. 

Alongside the financial sector's human capital as the key explanatory variable, we account for several control variables in the 
regressions to capture firms' characteristics: (i) a firm's size (Size), measured by the natural logarithm of total assets; (ii) a firm's age 
(Age), measured by the number of years after the firm's establishment; (iii) export status (Exp), measured by the ratio of export value to 
total assets; (iv) return on assets (Roa), measured by the ratio of total profits to total assets; and (v) growth opportunities (Growth), 
measured by the growth rate of sales revenue. Table A.3 in the Appendix provides detailed descriptions of all the variables. 

Table 1 summarizes the descriptive statistics and correlation matrix. Panel A provides an average numerical impression of the 
underlying variables. It illustrates that 50.35% of a firm's total assets are borrowed from others and that the average ratio of long-term 
debt to total liabilities is only 10.16%, indicating that most debt is short-term for Chinese industrial firms. At the same time, the 
average value of the financial sector's human capital across cities is 1.16, which illustrates that the financial sector attracts more 
talented employees relative to the productive sector in China. Panel B provides the Pearson correlation coefficients of the key variables 
in our main regressions. The financial sector's human capital is positively correlated with a firm's leverage and short-term debt but 
negatively correlated with long-term debt and the debt maturity structure. These statistics are consistent with Propositions 1 and 2.9 

9 Using China's Industrial Enterprises data over 1998–2013, we also find a decrease in the debt maturity of Chinese industrial firms, similar to the 
finding of Custodio et al. (2013). 
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4. Empirical results 

4.1. Econometric specification 

To investigate the impacts of the financial sector's human capital on corporate debt maturity, we estimate the following econo-
metric model: 

Debtcpijt = α0 + ϑFeduc + β1Sizeit + β2Ageit + β3Expit + β4Roait + β5Growthit + δpt +ωjt + ϵict (14)  

where c, p, i, j, and t denote city, province, firm, three-digit industry, and year, respectively; Debt is the dependent variable depicting a 
firm's debt maturity, namely, leverage (Lev), the debt maturity structure (Debtm), short-term debt (Slev), and long-term debt (Llev); and 
Fedu is the explanatory variable of interest describing the relative human capital in the financial sector to the non-farm sector 
excluding finance at the city level. Furthermore, a series of control variables are added to account for a firm's characteristics, including 
a firm's size (Size), firm's age (Age), export status (Exp), return on assets (Roa), and growth opportunities (Growth). 

More importantly, the province-year fixed effect δpt is introduced to account for the time-varying macroeconomic conditions that 
affect a firm's debt maturity, and the industry-year fixed effect ωjt is included to capture the time-varying characteristics across in-
dustries that influence a firm's debt maturity. The coefficient of interest is ϑ, which captures the response of corporate debt maturity to 
an increase in the financial sector's human capital. According to Propositions 1 and 2, we make the following predictions: (i) ϑ is 
significantly positive in the leverage (Lev) and short-term debt (Slev) regressions and (ii) ϑ is ambiguous in the long-term debt (Llev) 
and debt maturity structure (Debtm) regressions. 

In Eq. (14), we assume that capital mobility among the prefecture-level cities is low, or at least the credit allocation provided by the 
financial sector focuses on local enterprises. Regarding this assumption, Boyreau-Debray and Wei (2005) demonstrate that regional 
capital mobility in China is low even without formal legal prohibition. Thus, in the robustness checks, we exclude special cities where 
capital mobility is likely to be high, and endogeneity may exist because of the measurement errors in the financial sector's human 
capital and omitted variables. In the robustness checks, we employ an alternative measure of the key explanatory variable, account for 
more city-level macroeconomic variables, and conduct a difference-in-differences (DID) approach to overcome endogeneity biases. 

4.2. Baseline results 

4.2.1. Financial sector's human capital and a firm's leverage 
Table 2 presents the estimation results of how a firm's leverage affects human capital in the financial sector. We estimate six re-

gressions featuring different combinations of the control variables and fixed effects. As illustrated in columns 1–6, the coefficient of 
Fedu is positive and statistically significant at the 1% level. These results indicate that a firm's leverage increases as human capital flows 
into the financial sector, lending support to Proposition 1. 

Specifically, the role of the financial sector's human capital in a firm's leverage is economically significant. To illustrate the eco-
nomic magnitude, we take column 6 as an example, including all the control variables and fixed effects. Given that the coefficient of 
interest is 0.1308 and the standard deviation of Fedu is 0.0658 (see Table 1), we conclude that a one-standard-deviation increase in 
Fedu increases the ratio of total liabilities to total assets by 0.86% (=0.1308 × 0.0658), explaining 1.71% (0.86%/50.35%) of the 
sample average of 0.5035 (see Table 1) of a firm's leverage. 

4.2.2. Financial sector's human capital and a firm's debt maturity 
Table 3 provides the estimation results of how a firm's debt maturity affects human capital in the financial sector. As illustrated in 

Panel A, which employs the debt maturity structure as the dependent variable, the coefficient of Fedu is significantly negative at the 1% 
level, suggesting that long-term debt in a firm's financing structure decreases as the financial sector attracts more highly educated 
workers. 

Table 1 
Descriptive statistics and correlation matrix.  

Panel A: Descriptive statistics Panel B: Correlation matrix 

Variable Obs. Mean Std. Variable Lev Debtm Slev Llev Fedu 

Lev 859,764 0.5035 0.2792 Lev 1.0000     
Debtm 593,851 0.1016 0.2064 Debtm − 0.1343*** 1.0000    
Slev 819,649 0.4552 0.2858 Slev 0.8862*** − 0.3847*** 1.0000   
Llev 594,881 0.0443 0.0999 Llev 0.1328*** 0.8253*** − 0.2016*** 1.0000  
Fedu 851,105 1.1600 0.0658 Fedu 0.0547*** − 0.0761*** 0.0744*** − 0.0560*** 1.0000 
Size 862,161 10.7328 1.3158       
Exp 522,841 0.4048 1.0165       
Age 859,245 10.1957 6.6197       
Roa 860,327 0.1801 0.2635       
Growth 501,957 0.2313 0.6112       

Panel A reports the descriptive statistics (including mean and standard deviation) of the variables defined in Table A.3, and Panel B provides the 
correlations of the key variables in the regressions. *, **, and *** denote the 10%, 5%, and 1% significance levels, respectively. 
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Based on the estimates in column 6, the coefficient of interest is 0.0993, revealing that a one-standard-deviation increase in Fedu 
decreases the ratio of long-term debt to total liabilities for industrial firms by 0.65% (=0.0993 × 0.0658), explaining 6.43% (=0.65%/ 
10.16%) of the sample average of 0.1016 (see Table 1) of the debt maturity structure. 

Further, as indicated in Panels B and C, which use short- and long-term debt as the dependent variables, the coefficient of Fedu is 
significantly positive in the short-term debt regression and negative in the long-term debt regression at the 1% level, indicating that the 
financial sector's human capital boosts a firm's short-term debt and reduces its long-term debt. In particular, based on the estimate in 
column 6, the coefficient of interest of 0.1924 (− 0.0298) in the short-term (long-term) debt regression indicates that a one-standard- 
deviation increase in Fedu increases (decreases) the ratio of short-term (long-term) debt to total assets by 1.27% (0.20%), explaining 
2.78% (4.43%) of the sample average of a firm's short-term (long-term) debt. We conclude that the decline in corporate debt maturity 
is the result of increasing short-term debt and decreasing long-term debt. Moreover, these findings support Proposition 2, verifying that 
the impact of mitigating the information asymmetry between the financial sector and firms dominates the key role of human capital in 
corporate debt maturity. 

4.3. Heterogeneous analysis 

Tables 2 and 3 illustrate that human capital in the financial sector plays a crucial role in corporate debt maturity, confirming its role 
in capital formation and monitoring costs. In this section, we conduct a series of additional analyses to further examine the hetero-
geneous effects of the financial sector's human capital on a firm's debt maturity from the perspective of information asymmetry. The 
information asymmetry between firms and the financial sector is measured using three categories of indicators: a firm's financial 
constraints, an industry's debt capacity, and a region's macroeconomic conditions. 

4.3.1. The key role of a firm's financial constraints 
A firm's financial constraints determine its optimal investment level (e.g., Acharya, & Almeida, h., Campello, M., 2007; Almeida, 

Campello, & Weisbach, 2004; Han & Qiu, 2007). Specifically, a firm is financially unconstrained if it has sufficient financing capacity 
to finance the first-best investment but financially constrained if its investment is lower than the first-best level because of borrowing 
constraints. Arguably, a critical determinant of a firm's financial constraints is rooted in an underdeveloped financial system. 
Considering that China pursues financial repression policies, we predict a stronger relationship between the financial sector's human 
capital and leverage for firms with relatively severe financial constraints. More importantly, the monitoring cost is higher due to the 
more serious information asymmetry problems between financially constrained firms and the financial sector. Therefore, along with 
the positive role of the financial sector's human capital in mitigating information asymmetry, the marginal revenue of short-term debt 
increases more for firms with higher financial constraints, indicating that their short-term debt increases, and long-term debt de-
creases, more than that for financially unconstrained firms. 

Consistent with previous studies (e.g., Almeida et al., 2004; Han & Qiu, 2007; Liu & Zhang, 2020; Poncet, Steingress, & Van-
denbussche, 2010), we use two criteria to measure a firm's financial constraints, namely, firm size and ownership and then introduce 
the interaction term of a firm's financial constraints and the financial sector's human capital into regression (14). Specifically, 
ownership (size) is set as a dummy variable coded 1 for firms with a state-owned capital share (total assets) of more than 50% and 
0 otherwise. 

Table 4 reports the heterogeneous impacts of the financial sector's human capital on a firm's debt maturity. Panels A–B of Table 4 
report the estimation results. The coefficient of the interaction term is significantly negative in the regression of a firm's leverage and 
short-term debt, while that in the regression of a firm's long-term debt is positive (excluding column 3 in Panel A). These results suggest 

Table 2 
Human capital in the financial sector and a firm's leverage.  

Variable (1) (2) (3) (4) (5) (6) 

Fedu 0.2314*** 0.0893*** 0.0893*** 0.1404*** 0.0721*** 0.1308*** 
(0.0045) (0.0070) (0.0070) (0.0084) (0.0070) (0.0085) 

Size  − 0.0058*** − 0.0058*** − 0.0058*** − 0.0067*** − 0.0070***  
(0.0004) (0.0004) (0.0004) (0.0004) (0.0004) 

Age  − 0.0004*** − 0.0004*** − 0.0007*** − 0.0003*** − 0.0006***  
(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) 

Exp  0.0072*** 0.0072*** 0.0038*** 0.0065*** 0.0047***  
(0.0005) (0.0005) (0.0005) (0.0005) (0.0005) 

Roa  − 0.3427*** − 0.3427*** − 0.3136*** − 0.3271*** − 0.3031***  
(0.0022) (0.0022) (0.0022) (0.0022) (0.0022) 

Growth  0.0019** 0.0019** 0.0058*** 0.0038*** 0.0071***  
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009) 

Year FE Yes No Yes    
Province-year FE No No No Yes No Yes 
Industry-year FE No No No No Yes Yes 
Obs. 848,642 307,340 307,340 307,340 307,340 307,340 
Adjusted R2 0.0031 0.0925 0.0925 0.1189 0.1142 0.1370 

All the variables are defined in Table A.3. Robust standard errors clustered by firms are indicated in parentheses. 
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a stronger positive relationship between the financial sector's human capital and corporate debt maturity for firms with greater 
financial constraints, confirming that human capital plays a more active role in financially constrained firms than in financially un-
constrained firms. 

4.3.2. The key role of an industry's debt capacity 
Tangible assets are important determinants of a firm's debt capacity (e.g., Flannery & Rangan, 2006; Rajan & Zingales, 1995; 

Rampini & Viswanathan, 2013; Titman & Wessels, 1988). We measure an industry's debt capacity using R&D intensity and external 
financing dependence and then investigate how the relationship between the financial sector's human capital and a firm's debt 
maturity varies by an industry's debt capacity. A higher R&D intensity reflects that the industry has fewer tangible assets as collateral, 
suggesting it obtains less credit when the financial sector attracts more human capital. Meanwhile, the monitoring cost for industries 
with greater R&D intensity is higher because of their greater uncertainty. Along with the active impact of the financial sector's human 
capital on mitigating information asymmetry, the marginal revenue of short-term debt increases more for more R&D-intensive firms, 
revealing that as more human capital flows into the financial sector, their short-term debt increases and long-term debt decreases. 

As in Che and Zhang (2018), we use the percentage of workers with a bachelor's degree or above to capture an industry's R&D 
intensity. Owing to limited data availability, we aggregate the firm-level data in 2004 to compute the industry-level indicator and then 
add its interaction term and the financial sector's human capital into regression (14). Panel C of Table 4 reports the estimation results. 
The interaction term coefficient is significantly negative in the regression of a firm's leverage and short-term debt but significantly 
positive in the regression of a firm's long-term debt. The results demonstrate that a firm's leverage and short-term debt increase more 
for industries with higher R&D intensity as the financial sector's human capital increases, while long-term debt decreases more, 
revealing that human capital has a stronger role in industries with higher R&D intensity. 

However, higher external financing dependence implies that the industry has more collateral, leading to higher leverage when the 
financial sector provides more credit. In particular, because of the more severe information asymmetry problems in industries with less 
collateral, as human capital flows into the financial sector, the monitoring cost of short-term debt decreases, and the marginal revenue 
of short-term debt increases. Therefore, the increase in a firm's short-term debt and decrease in long-term debt is relatively higher in 
industries with lower external financing dependence. 

Following Rajan and Zingales (1998), external financing dependence across three-digit industries is measured by the ratio of capital 
expenditure minus internal cash flow to capital expenditure using the 2011 Statistical Yearbook of Chinese Investment in Fixed Assets. 
We include its interaction term and the financial sector's human capital into regression (14). Panel D of Table 4 shows that the 
interaction term coefficient is positive in the regression of a firm's leverage (insignificant) and long-term debt (significant) but 
significantly negative in the firm's short-term debt regression. 

These results confirm that as the financial sector's human capital increases, a firm's leverage increase more, and while long-term 

Table 3 
Human capital in the financial sector and a firm's debt maturity.  

Panel A (1) (2) (3) (4) (5) (6) 

Fedu − 0.2367*** − 0.1167*** − 0.1168*** − 0.1194*** − 0.1023*** − 0.0993*** 
(0.0039) (0.0047) (0.0047) (0.0060) (0.0048) (0.0061) 

Controls No Yes Yes Yes Yes Yes 
Year FE Yes No Yes    
Province-year FE No No No Yes No Yes 
Industry-year FE No No No No Yes Yes 
Obs. 590,654 278,023 278,023 278,023 278,023 278,023 
Adjusted R2 0.0058 0.0228 0.0229 0.0405 0.0354 0.0504  

Panel B 
Fedu 0.3218*** 0.2063*** 0.2062*** 0.2106*** 0.1799*** 0.1924*** 

(0.0047) (0.0074) (0.0074) (0.0089) (0.0075) (0.0089) 
Controls No Yes Yes Yes Yes Yes 
Year FE Yes No Yes    
Province-year FE No No No Yes No Yes 
Industry-year FE No No No No Yes Yes 
Obs. 810,208 304,196 304,196 304,196 304,196 304,196 
Adjusted R2 0.0057 0.0973 0.0973 0.1429 0.1198 0.1591  

Panel C 
Fedu − 0.0844*** − 0.0431*** − 0.0432*** − 0.0365*** − 0.0391*** − 0.0298*** 

(0.0020) (0.0025) (0.0025) (0.0031) (0.0025) (0.0031) 
Controls No Yes Yes Yes Yes Yes 
Year FE Yes No Yes    
Province-year FE No No No Yes No Yes 
Industry-year FE No No No No Yes Yes 
Obs. 591,671 278,495 278,495 278,495 278,495 278,495 
Adjusted R2 0.0031 0.0166 0.0167 0.0276 0.0254 0.0344 

In Panels A–C, the dependent variables are firms' debt maturity, short-term debt, and long-term debt, respectively. Robust standard errors clustered by 
firms are indicated in parentheses. 
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debt decreases lesser for industries with greater external financing dependence, short-term debt increases less. This trend reveals the 
relatively strong effect of human capital in the financial sector on a firm's debt maturity for industries with lower external financing 
dependence. 

4.3.3. The key role of a region's macroeconomic conditions 
Macroeconomic conditions are important determinants of a firm's capital structure (e.g., Cook & Tang, 2010; Levy & Hennessy, 

2007; Miguel & Pindado, 2001) and debt maturity decisions (e.g., Brick & Ravid, 1991; Demirgüç-Kunt & Maksimovic, 1999; Zheng 
et al., 2012). We measure a region's macroeconomic conditions using product market competition and the banking structure and then 
investigate how the relationship between the financial sector's human capital and a firm's debt maturity varies by macroeconomic 
conditions. 

Proprietary cost theory emphasizes that product market competition exacerbates the severity of information asymmetry and raises 
investment uncertainty as firms operating in more competitive industries tend to avoid revealing their private information to maintain 
competitive advantage (e.g., Dedman & Lennox, 2009; Verrecchia, 1983; Verrecchia & Weber, 2006). For example, Verrecchia and 
Weber (2006) find that industrial competition prevents a firm from redacting proprietary information; moreover, it is less likely to 
redact when it issues long-term debt. 

Bagnoli and Watts (2010) demonstrate that firms have stronger incentives to provide inaccurate financial reports when product 
market competition is more intensive. Therefore, the information asymmetry between firms and the financial sector is more severe for 
more competitive product markets, resulting in a higher monitoring cost. If the financial sector's human capital helps mitigate in-
formation asymmetry, the marginal revenue of short-term debt increases in more intensive product market competition, revealing that 
as human capital flows into the financial sector, their short-term debt increases and long-term debt decreases. 

As illustrated in the 2011 report of the National Economic Research Institute (NERI) index of the marketization of China's provinces 
developed by Fan, Wang, and Zhu (2011), the marketization of product markets is generally higher in the eastern region than in the 

Table 4 
Heterogeneous effects.  

Variable Panel A: Ownership Panel B: Size 

Lev Slev Llev Lev Slev Llev 

(1) (2) (3) (4) (5) (6) 

Fedu×Group_Firm − 0.0850* − 0.3769*** − 0.0127 − 0.0329*** − 0.0774*** 0.0121*** 
(0.0449) (0.0572) (0.0176) (0.0050) (0.0053) (0.0019) 

Fedu 0.2141*** 0.5600*** − 0.0171 0.4880*** 1.0300*** − 0.1610*** 
(0.0448) (0.0573) (0.0175) (0.0556) (0.0590) (0.0206) 

Group_Firm 0.0758 0.5006*** 0.0049 0.0313*** 0.0803*** − 0.0066*** 
(0.0524) (0.0669) (0.0205) (0.0059) (0.0062) (0.0022) 

Province-year FE Yes Yes Yes Yes Yes Yes 
Industry-year FE Yes Yes Yes Yes Yes Yes 
Obs. 307,340 304,196 278,495 307,340 304,196 278,495 
Adjusted R2 0.1372 0.1603 0.0346 0.1373 0.1607 0.0348 
Variable Panel C: R&D intensity Panel D: External financing dependence 
Fedu×Group_Industry 0.6125*** 1.5665*** − 0.2418*** 0.1450 − 0.5239** 0.2811*** 

(0.1893) (0.1967) (0.0638) (0.2055) (0.2146) (0.0730) 
Fedu 0.1569*** 0.2593*** − 0.0404*** 0.1109*** 0.2639*** − 0.0682*** 

(0.0117) (0.0124) (0.0042) (0.0293) (0.0307) (0.0105) 
Province-year FE Yes Yes Yes Yes Yes Yes 
Industry-year FE Yes Yes Yes Yes Yes Yes 
Obs. 307,340 304,196 278,495 307,340 304,196 278,495 
Adjusted R2 0.1370 0.1593 0.0344 0.1370 0.1592 0.0344 
Variable Panel E: Product market competition Panel F: Banking structure 
Fedu×Group_Region 0.1806*** 0.3351*** − 0.0416*** 0.3686** 1.8068*** − 0.4828*** 

(0.0196) (0.0207) (0.0070) (0.1578) (0.1679) (0.0555) 
Fedu − 0.0063 − 0.0622*** 0.0011 − 0.0165 − 0.5300*** 0.1643*** 

(0.0171) (0.0181) (0.0059) (0.0631) (0.0672) (0.0223) 
Group_Region    2.8810 − 8.4515 3.5314    

(8.8604) (9.2837) (4.7158) 
Province-year FE Yes Yes Yes Yes Yes Yes 
Industry-year FE Yes Yes Yes Yes Yes Yes 
Obs. 307,340 304,196 278,495 307,340 304,196 278,495 
Adjusted R2 0.1372 0.1599 0.0345 0.1370 0.1595 0.0346 

In Panels A–B, Group_Firm refers to the grouping variables at the firm level. Ownership (size) is set as a dummy variable coded 1 for firms with a state- 
owned capital share (total assets) of more than 50% and 0 otherwise. In Panels C–D, Group_Industry denotes the grouping variables at the industry 
level. R&D intensity is measured by the employment share of workers having a bachelor's degree or above in 2004, and the ratio of capital expenditure 
minus internal cash flow to capital expenditure in 2011 is employed to measure external financing dependence. In Panels E–F, Group_Region rep-
resents the grouping variables at the regional level. Product market competition is measured by a dummy variable coded 1 for provinces located in the 
eastern region and 0 otherwise. The banking structure is measured by the ratio of the branches of five state-owned commercial banks to total bank 
branches. All controls are included in the regressions. Robust standard errors clustered by firms are indicated in parentheses. 
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central and western regions. Hence, we measure product market competition using a dummy variable coded 1 for provinces located in 
the eastern region and 0 otherwise.10 Then, we introduce the interaction term of product market competition and the financial sector's 
human capital into regression (14). Panel E of Table 4 reports the estimation results. The interaction term coefficient is significantly 
positive in the regression of a firm's leverage and short-term debt and significantly negative in the regression of a firm's long-term debt. 
These results demonstrate that with growth in the financial sector's human capital, a firm's leverage and short-term debt increase and a 
firm's long-term debt decreases in more competitive regions,11 revealing that human capital in the financial sector has a stronger effect 
on a firm's debt maturity in regions with more competitive product markets. 

The banking structure determines credit allocation and economic growth (e.g., Das & Nanda, 1999; Dymski & Mohanty, 1999; Lin, 
Sun, & Wu, 2015; Matsuoka, 2011). State-owned banks dominate the Chinese banking sector, and they favor less productive state- 
owned enterprises over more productive private enterprises because of the policy of state ownership and government intervention, 
resulting in severe credit misallocation (Song, Storesletten, & Zilibotti, 2011). As China's comparative advantage lies in its small, labor- 
intensive firms, the lack of information transparency leads to serious information asymmetry between firms and banks (Lin et al., 
2015), indicating a higher monitoring cost. Therefore, when human capital in the financial sector, which plays a key role in alleviating 
information asymmetry, grows, a firm's short-term debt increases, and long-term debt decreases in regions with more state-owned 
banks. 

Employing the hand-collected data derived from the official website www.cbrc.gov.cn of the Chinese Banking Regulatory Com-
mission (CBRC), we measure the banking structure across cities as the ratio of the number of branches of five state-owned commercial 
banks to total bank branches over 2011–201312 and then introduce its interaction term and the financial sector's human capital into 
regression (14). Panel F of Table 4 reports the estimation results. The interaction term coefficient is significantly positive in the 
regression of a firm's leverage and short-term debt and significantly negative in the regression of a firm's long-term debt. These results 
suggest that as the financial sector's human capital increases, a firm's leverage and short-term debt increase more in regions with a 
higher share of state-owned banks,13 and a firm's long-term debt decreases more, indicating a stronger relationship between human 
capital and a firm's debt maturity in regions where state-owned banks are more important than other banks. 

Table 4 illustrates that the effects of the financial sector's human capital on a firm's debt maturity are more pronounced for firms 
that are difficult to monitor. Indeed, when the information asymmetry between firms and the financial sector is acute, it is more 
difficult to supervise these firms, suggesting that the monitoring cost of their short-term debt is higher. Further, the marginal role of the 
financial sector's human capital in reducing the monitoring cost is stronger, causing a greater increase in short-term debt for firms 
subjected to more severe information asymmetry.14 

4.4. Robustness checks 

4.4.1. Endogeneity issue 
Given that the financial sector's human capital is measured at the city level and debt maturity is measured at the firm level, the 

reverse causality problem is minimal in our study. However, similar to other empirical studies, our results are vulnerable to potential 
endogeneity. For instance, although the province-year and industry-year fixed effects are introduced into regression (14), some key 
variables at the city level may still be overlooked. Furthermore, considering the possibility of measurement errors in the key 
explanatory variable, the measure of human capital in the financial sector based on Eq. (13) is neither unique nor immune to 
endogeneity concerns. Therefore, it is essential to tackle potential endogeneity. 

To mitigate the potential endogeneity issue, we conduct three robustness checks. First, we redefine human capital in the financial 
sector at the city level as the ratio of workers having a bachelor's degree or above in the financial sector to those in the non-farm sector 
excluding finance—Panel A of Table 5 summarizes the estimation results. Second, we add a series of city-level control variables related 
to the financial sector's human capital into regression (13), namely, human capital (Edu), government expenditure (Ge), urbanization 
(Ud), foreign direct investment (Fdi), and employment structure (Es).15 Table A.3 in the Appendix illustrates the variable definitions, 
and Panel B of Table 5 provides the estimation results. 

Third, we conduct a DID estimate. Given that the city of Nantong in Jiangsu Province became a pilot innovative city in 2012, which 

10 The eastern region covers 11 provinces, namely, Beijing, Tianjin, Shanghai, Hebei, Liaoning, Shandong, Jiangsu, Zhejiang, Fujian, Guangdong, 
and Hainan, while the central and western regions include the other 20 provinces.  
11 As provinces located in the eastern region are more developed than those in the central and western regions, there is a stronger effect of the 

financial sector's human capital on the social saving rate.  
12 China's five state-owned commercial banks are the Industrial and Commercial Bank of China, the Agricultural Bank of China, the Bank of China, 

China Construction Bank, and the Bank of Communications.  
13 Due to state ownership and implicit government guarantees, Chinese households trust state-owned banks more than non-state-owned banks, 

leading to the financial sector's human capital playing a stronger role in household savings in regions with more state-owned banks.  
14 When introducing information asymmetry (denoted by F) into the theoretical framework, the monitoring cost is rewritten as C(H,F,DS), where 

∂C/∂H < 0, ∂C/∂F > 0, and ∂2C/∂H∂F < 0. When information asymmetry deteriorates, the monitoring cost of short-term debt increases and the 
marginal effect of the financial sector's human capital on reducing the monitoring cost becomes more powerful, suggesting a stronger relationship 
between human capital in the financial sector and a firm's debt maturity in the case of more severe information asymmetry problems.  
15 After controlling for the employment structure between the financial and non-financial sectors, we exclude the quantity effect of the financial 

sector's human capital on corporate debt maturity. Additionally, the data of city-level control variables are obtained from the China City Statistical 
Yearbooks. 
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Table 5 
Robustness checks I: Overcoming potential endogeneity.  

Variable Panel A: Alternative measure of Fedu  Panel B: Adding city-level controls Panel C: DID estimate 

Lev Slev Llev Lev Slev Llev Lev Slev Llev 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Fedu 0.1491*** 0.2752*** − 0.0623***  0.0935*** 0.1641*** − 0.0177***    
(0.0094) (0.0098) (0.0030)  (0.0099) (0.0104) (0.0036)    

Treat×Post        0.0795*** 0.0861*** − 0.0061***        
(0.0046) (0.0047) (0.0015) 

Province-year FE Yes Yes Yes  Yes Yes Yes No No No 
Industry-year FE Yes Yes Yes  Yes Yes Yes Yes Yes Yes 
Obs. 307,319 304,175 278,475  276,225 273,150 247,935 15,198 15,198 15,198 
Adjusted R2 0.1370 0.1600 0.0353  0.1432 0.1690 0.0353 0.1072 0.1046 0.0369 

This table reports the results of a series of robustness checks to overcome potential endogeneity. Panel A provides the estimation results using an alternative measure of human capital in the financial 
sector, which is defined as the ratio of workers having a bachelor's degree or above in the financial sector to those in the non-farm sector, excluding finance. Panel B provides the estimation results 
accounting for city-level economic conditions, including human capital (Edu), government expenditure (Ge), urbanization (Ud), foreign direct investment (Fdi), and employment structure (Es). Panel C 
reports the DID estimate by utilizing a quasi-natural experiment of when Nantong in Jiangsu Province became a pilot innovative city in 2012, where Treat is a dummy variable for treatment status (1 for 
Nantong and 0 for Changzhou) and Post is a dummy variable for policy shock (1 for years after 2011 and 0 otherwise). Robust standard errors clustered by firms are indicated in parentheses. 
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would encourage talented workers to move into non-financial sectors that include R&D activities, it provides a quasi-natural exper-
iment to identify causality. Specifically, the city of Changzhou is in the same province and has similar economic indicators as the 
control group. For instance, the GDP (100 million Yuan) and GDP per capita (Yuan) for Nantong were 4559 and 9842 in 2012, while 
the two indicators for Changzhou were 3970 and 12,733. 

Panel C of Table 5 reports the estimation results of the DID method by comparing the difference in a firm's debt maturity between 
Nantong and Changzhou before and after the 2012 shock, where Treat is a dummy variable for the treatment status across the cities (1 
for Nantong and 0 for Changzhou) and Post is a dummy variable for policy shock (1 for the years after 2011 and 0 otherwise). 

As illustrated in Table 5, the Fedu coefficient in panels A–B and that of the interaction term Treat×Post in panel C are significantly 
positive for the regression of a firm's leverage and short-term debt and significantly negative for a firm's long-term debt. Hence, after 
overcoming potential endogeneity biases in regression (13), these results reconfirm that a firm's leverage and short-term debt increase 
as human capital flows into the financial sector, whereas a firm's long-term debt decreases, providing strong support for Propositions 1 
and 2. 

4.4.2. Other tests 
We also conduct a series of additional tests to verify the reliability of our results. First, the changes to a firm's debt maturity may be 

derived from the effects of the financial sector's human capital on a firm's total assets. In the baseline regressions, a firm's size is 
introduced as a control variable to account for this alternative explanation. To further exclude this possibility, we measure a firm's 
leverage and debt maturity using the natural logarithm of total liabilities and debt with different maturities. Panel A of Table 6 reports 
the estimation results. Second, given that human capital in the financial sector across cities is measured using the 2008 NEC dataset, 
our estimations use a cross-sectional variation, suggesting that we should obtain similar findings based on the cross-sectional data in 
2013. 

We use cross-sectional data in 2013 to reinvestigate the role of the financial sector's human capital in a firm's debt maturity. Panel B 
of Table 6 provides the estimation results. Third, our empirical analysis assumes that the city-level financial sector is locally segmented 
(i.e., capital mobility among cities is low). However, as Chinese cities have different administrative ranks, several cities can mobilize 
capital beyond their jurisdictions. Thus, we exclude these special cities (i.e., centrally administered municipalities, provincial capitals, 
and cities specifically designated in the state plan), and Panel C of Table 6 provides the estimation results. Fourth, considering that the 
key explanatory variables are at the city level and there may be some correlation within the same year, we allow for standard errors 
clustered at the city and year levels. Panel D of Table 6 summarizes the results. 

Table 6 illustrates that the interaction term coefficient is positive and statistically significant in the regressions of a firm's leverage 
and short-term debt at the 1% level, while that in the regression of a firm's long-term debt is negative and statistically significant at the 
1% level. These results indicate that an increase in the financial sector's human capital increases a firm's leverage and short-term debt 
but decreases a firm's long-term debt. Hence, when we employ alternative measures of a firm's debt, conduct a cross-sectional analysis, 
and exclude special cities from our sample, the important effects running from human capital in the financial sector still exist, 
consistent with Propositions 1 and 2. 

5. Mechanism tests 

As argued in the theoretical framework, the financial sector's human capital affects a firm's debt maturity through the credit supply 
channel; a series of firm-level control variables are introduced to account for demand-side factors. However, it is difficult to exclude the 
credit demand hypothesis that firms adjust their debt maturity to coordinate with human capital in the financial sector. To further 
affirm the credit supply hypothesis, we provide some direct evidence in this section. 

Propositions 1 and 2 state that the financial sector's human capital is related to the social saving rate and credit maturity, causing a 
firm's leverage and debt maturity to change. To test this mechanism, we use the ratio of deposits in financial institutions to GDP to 
measure the social saving rate (Save) at the city level; the data are obtained from China City Statistical Yearbooks 2010–2016. Given 
that the financial sector's human capital is a cross-sectional indicator, we compute the average social saving rate across cities for three 
periods, namely, 2009–2015, 2009–2012, and 2012–2015. We conduct the regression of the social saving rate on the financial sector's 
human capital. 

Table 7 reports the estimation results. The financial sector's human capital coefficient is positive and statistically significant at the 
5% level, indicating a positive relationship between human capital in the financial sector and the social saving rate. These results 
reveal that the financial sector's human capital encourages households to invest in risky financial assets, resulting in more available 
credit being allocated to firms. This supports the credit supply hypothesis. 

Further, if the credit supply hypothesis dominates our findings, as the monitoring cost of short-term debt is negatively associated 
with the financial sector's human capital, we predict that the cost of debt decreases, or at least does not increase. To test this prediction, 
the cost of debt (Dec) is defined as the ratio of interest expenses to total liabilities using China's Industrial Enterprises data over 
2011–2013. Then, we regress the cost of debt on the financial sector's human capital and examine how their relationship varies across 
degrees of information asymmetry. Table 8 summarizes the estimation results. 

As illustrated in column 1, the coefficient of human capital in the financial sector is negative and statistically significant at the 1% 
level, revealing that the cost of debt significantly decreases as the financial sector's human capital increases. In particular, as indicated 
in columns 2–7, the coefficient of the interaction term of the financial sector's human capital and the grouping variables is statistically 
significant at the 5% level. 

The interaction term of a firm's size, an industry's R&D intensity, and external financing dependence is significantly positive, while 
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Table 6 
Robustness checks II: Other additional tests.  

Variable Panel A: Alternative measures of a firm's debt Panel B: Cross-sectional data Panel C: Excluding special cities Panel D: Adjusted standard errors 

Lev Slev Llev Lev Slev Llev Lev Slev Llev Lev Slev Llev 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Fedu 0.4194*** 0.5267*** − 0.4661*** 0.1471*** 0.1982*** − 0.0258*** 0.1007*** 0.1543*** − 0.0334*** 0.1308** 0.1924*** − 0.0298** 
(0.0255) (0.0280) (0.1182) (0.0118) (0.0125) (0.0043) (0.0100) (0.0104) (0.0038) (0.0554) (0.0614) (0.0117) 

Province-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Industry-year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Obs. 306,602 290,464 273,031 156,284 154,245 141,221 213,864 211,552 193,194 307,340 304,196 278,495 
Adjusted R2 0.7640 0.7414 0.3933 0.1379 0.1560 0.0318 0.1335 0.1531 0.0330 0.1370 0.1591 0.0344 

Panel A provides the estimation results using alternative measures of a firm's leverage and debt maturity, which are defined as the natural logarithm of total liabilities and debt with different maturities. 
Panel B provides the estimation results using cross-sectional data in 2013. Panel C provides the estimation results after excluding special cities, including centrally administered municipalities, provincial 
capitals, and cities specifically designated in the state plan. Panel D provides the estimation results allowing for standard errors clustered at the city and year levels. All controls are included in the 
regressions. In panels A–C, robust standard errors clustered by firms are indicated in parentheses. 
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that of a firm's ownership, a region's product market competition, and the banking structure is significantly negative. These results 
suggest that the cost of debt decreases more for firms with higher information asymmetry as they obtain more credit (see Table 4), 
except state-owned enterprises and R&D-intensive firms.16 Overall, our findings on the cost of debt are thus consistent with the credit 
supply theory. 

In contrast, increasing the financial sector's human capital may cause a firm's decisions to invest in financial assets and fixed assets 
to change, thereby altering debt maturity to match asset maturity. For instance, the theory of debt maturity holds that the practice of 
matching the maturities of asset and debt is conducive to reducing a firm's agency costs and liquidity risk (e.g., Barnea et al., 1980; 
Myers, 1977). To exclude this explanation, we examine the mechanism of changes in a firm's debt maturity from the point of asset–debt 
matching. 

First, considering that a firm's tangible assets are key determinants of its long-term debt, we investigate how their relationship 
varies with the financial sector's human capital. Second, because a firm's liquid assets are important guarantees for repaying short-term 
debt, we examine how their relationship varies with the financial sector's human capital. Third, given that irreversible fixed assets are 
mainly invested using long-term debt rather than short-term debt, we explore how the relationship between short-term debt and fixed 
asset investment varies with the financial sector's human capital. Fourth, we directly test the effect of the financial sector's human 
capital on a firm's fixed asset investment. 

The variables include (i) tangible assets (Ppe), measured by the ratio of fixed assets to total assets; (ii) liquid assets (Liq), measured 
by the ratio of liquid assets to total assets, and (iii) fixed asset investment (Inv), measured by the ratio of the sum of the change in fixed 
assets plus current depreciation to total assets. 

Table 9 reports the estimation results. Column 1 illustrates that the coefficient of tangible assets is significantly positive, and the 
coefficient of the interaction term of tangible assets and the financial sector's human capital is significantly negative, suggesting that 
the financial sector's human capital weakens the positive effect of tangible assets on a firm's long-term debt. Column 2 illustrates that 
the coefficient of liquid assets is significantly positive, and the coefficient of the interaction term of liquid assets and the financial 
sector's human capital is significantly negative, revealing that the positive impact of liquid assets on a firm's short-term debt decreases 
as the financial sector's human capital increases. 

Column 3 shows that the coefficient of short-term debt is significantly negative, and the coefficient of the interaction term of short- 
term debt and the financial sector's human capital is significantly positive, indicating that the financial sector's human capital 
strengthens the positive relationship between short-term debt and fixed asset investment. Column 4 illustrates that the financial 
sector's human capital coefficient is positive and significant, meaning that a firm's fixed assets increase significantly as human capital 
flows into the financial sector.17 These results reveal that the financial sector's human capital does not alter a firm's investment 
preference, providing strong evidence for the argument that the credit supply theory, rather than the credit demand theory, better 
explains our findings. 

6. Conclusions 

A growing number of studies highlight that more highly educated workers have flowed into the financial sector in recent decades 

Table 7 
Mechanism test I: Human capital in the financial sector and the social saving rate.  

Variable Panel A: 2009–2015 Panel B: 2009–2012 Panel C: 2012–2015 

(1) (2) (3) (4) (5) (6) 

Fedu 0.0843** 0.0890** 0.0980** 0.0936** 0.0854** 0.0849* 
(0.0423) (0.0451) (0.0398) (0.0422) (0.0435) (0.0466) 

Gc  − 0.1366***  − 0.1421***  − 0.1367***  
(0.0410)  (0.0409)  (0.0430) 

Fdi  0.5035*  0.3635*  0.5873*  
(0.2642)  (0.2195)  (0.2893) 

Ud  − 0.4978***  − 0.3330***  − 0.4713***  
(0.1343)  (0.0.1191)  (0.1454) 

Edu  0.0066  0.0075  0.0056  
(0.0074)  (0.0071)  (0.0077) 

Obs. 243 237 235 235 235 235 
Adjusted R2 0.0154 0.1210 0.0230 0.1087 0.0147 0.1241 

Panels A–C provide the estimation results employing the cross-sectional sample of cities in different periods, namely, 2009–2015, 2009–2012, and 
2012–2015, respectively. Robust standard errors clustered by cities are indicated in parentheses. 

16 Although the leverage of state-owned enterprises increases less than that of non-state-owned enterprises (see Table 4), the state ownership 
advantage provides access to credit at a lower cost (Shailer & Wang, 2015).  
17 In general, firms tend to use long-term debt to invest in fixed assets. Nevertheless, given that firms are usually financially constrained, they 

would choose short-term debt as bridge financing (Kahl, Shivdasani, & Wang, 2015), which is consistent with the findings in column 3. Thus, along 
with the positive impacts on a firm's leverage and short-term debt, the financial sector's human capital may play an active role in promoting fixed 
assets investment. 
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(e.g., Goldin & Katz, 2008; Philippon & Reshef, 2012, 2013). However, little attention has been paid to the effect of the financial 
sector's human capital on the real economy. To bridge this gap in the literature, this study investigates whether human capital in the 
financial sector affects a firm's debt maturity. To clarify the internal mechanisms underlying the effects, we construct a theoretical 
framework focusing on the mitigating role of the financial sector's human capital in information asymmetry. Furthermore, by 
employing the 2008 NEC dataset, we define the measure of human capital in the financial sector relative to the non-farm sector, 
excluding finance at the city level. Applying this model to China's Industrial Enterprises data over 2011–2013, we then conduct a series 
of empirical analyses. 

The results demonstrate that a firm's leverage and short-term debt significantly increase as the financial sector's human capital 

Table 8 
Mechanism test II: Human capital in the financial sector and the cost of debt.  

Variable Full sample Heterogeneous analysis 

Panel A: Firm's financial 
constraints 

Panel B: Industry's debt capacity  Panel C: Macroeconomic conditions 

Ownership Size  R&D 
intensity 

External financing 
dependence 

Product market 
competition 

Banking 
structure 

(1) (2) (3) (4) (5) (6) (7) 

Fedu − 0.0651*** − 0.0179 − 0.3774***  − 0.0744*** − 0.0948***  − 0.0284*** 0.0420 
(0.0037) (0.0144) (0.0246)  (0.0048) (0.0124)  (0.0074) (0.0278) 

Fedu×Group  − 0.0486*** 0.0288***  0.2183*** 0.2253**  − 0.0484*** − 0.2680***  
(0.0144) (0.0021)  (0.0616) (0.0880)  (0.0085) (0.0687) 

Group  0.0638*** − 0.0365***      0.1339  
(0.0171) (0.0024)      (0.1548) 

Province-year 
FE 

Yes Yes Yes  Yes Yes  Yes Yes 

Industry-year 
FE 

Yes Yes Yes  Yes Yes  Yes Yes 

Obs. 299,159 299,159 299,159  299,159 273,857  299,159 299,159 
Adjusted R2 0.0886 0.0887 0.0892  0.0886 0.0894  0.0887 0.0887 

Group refers to the grouping variables at the firm level, industry level, and region level. Column 1 provides the estimation results for the full sample, 
and columns 2–8 illustrate those of the heterogeneous analysis. Panel A provides the estimation results of the key role of a firm's financial constraints, 
including ownership and size; Panel B provides the estimation results of the key role of an industry's debt capacity, including R&D intensity and 
external financing dependence; and Panel C provides the estimation results of the key role of macroeconomic conditions, including product market 
competition and the banking structure. All controls are included in the regressions. Robust standard errors clustered by firms are indicated in 
parentheses. 

Table 9 
The mechanism of the changes in a firm's debt maturity: Credit supply vs. credit demand.  

Variable Panel A: Llev equation Panel B: Slev equation Panel C: Inv equation 

(1) (2) (3) (4) 

Fedu − 0.0095** 0.2732*** − 0.0078 0.0256*** 
(0.0048) (0.0215) (0.0100) (0.0056) 

Fedu×Ppe − 0.0354***    
(0.0132)    

Ppe 0.0768***    
(0.0154)    

Fedu×Liq  − 0.2517***    
(0.0332)   

Liq  0.5503***    
(0.0387)   

Fedu×Slev   0.0633***    
(0.0165)  

Slev   − 0.0657***    
(0.0192)  

Province-year FE Yes Yes Yes Yes 
Industry-year FE Yes Yes Yes Yes 
Obs. 278,176 304,126 154,641 155,287 
Adjusted R2 0.0418 0.1982 0.0381 0.0375 

Panel A provides the estimation results of how the relationship between tangible assets and long-term debt varies with human capital in the financial 
sector; Panel B provides the estimation results of how the relationship between liquid assets and short-term debt varies with human capital in the 
financial sector; and Panel C provides the estimation results of how the relationship between short-term debt and fixed asset investment varies with 
human capital in the financial sector. All controls are included in the regressions. Robust standard errors clustered by firms are indicated in 
parentheses. 
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grows, while a firm's long-term debt significantly decreases. In particular, the effects are more pronounced for firms with more severe 
information asymmetry. Our results stand up to a battery of robustness checks, including an alternative measure of the financial 
sector's human capital, more city-level control variables, and a DID approach. 

More importantly, the mechanism tests further reveal that the financial sector's human capital significantly increases the social 
saving rate, lowers the cost of debt, and leads to a more serious mismatch between a firm's asset and debt maturities. Thus, our findings 
are consistent with the credit supply hypothesis, confirming that the credit supply theory, rather than the credit demand theory, better 
explains our findings. Hence, as the financial sector hires more highly educated workers, its market power in credit allocation is 
strengthened. However, with the shortening of corporate debt maturity, industrial firms are exposed to higher credit and liquidity 
shocks. 

Appendix A. Appendices  

Table A.1 
Educational composition and average schooling years by two-digit industry.  

Two-digit industry Type I Type II Type III Type IV Type V Our sample Census yearbook 

Education Rank Education Rank 

Construction 55.7% 28.8% 10.5% 4.7% 0.3% 9.18 15 9.17 15 
Transportation, warehousing, and postal services 33.1% 41.8% 17.2% 7.4% 0.5% 10.86 11 10.86 11 
Information transfer, computer services and software 7.0% 23.1% 30.6% 33.9% 5.5% 14.24 3 14.23 2 
Wholesale and retail 23.6% 41.2% 23.5% 10.7% 1.0% 11.79 10 11.78 10 
Accommodation and dining 39.5% 42.2% 13.7% 4.3% 0.3% 10.23 14 10.24 14 
Finance 5.1% 21.4% 35.6% 32.8% 5.2% 14.43 2 14.13 3 
Real estate 14.1% 34.7% 34.0% 16.3% 1.0% 12.90 8 11.81 8 
Leasing and business services 23.3% 30.4% 25.2% 18.3% 2.7% 12.28 9 12.28 9 
Scientific research, technical services, and geological 

exploration 
11.4% 22.2% 28.4% 31.3% 6.7% 13.89 4 13.89 4 

Water, environmental and public facilities management 38.7% 31.0% 19.5% 9.9% 0.8% 10.72 12 10.71 12 
Resident services and other services 38.3% 38.7% 16.4% 6.1% 0.6% 10.48 13 10.49 13 
Education 4.4% 16.0% 36.3% 38.4% 4.9% 14.70 1 14.69 1 
Health, social security, and social welfare 9.7% 32.4% 34.0% 21.0% 2.8% 13.48 5 13.45 5 
Culture, sports, and entertainment 16.9% 29.3% 27.2% 23.8% 2.8% 12.95 7 12.96 7 
Public administration and social organization 17.9% 24.1% 30.8% 25.1% 2.1% 13.00 6 13.03 6 

This table reports educational composition and average schooling years across two-digit industries. We classify an employee's educational back-
ground into five types, namely, junior high school or below (type I), senior high school (type II), college (type III), bachelor's (type IV), and master's or 
above (type V). Using Eq. (12), we calculate the average years of schooling for each two-digit industry using our database and the 2008 ECY and then 
compare them to verify the credibility of our measure of the financial sector's human capital.  

Table A.2 
Human capital in the financial sector across cities.  

City Fedu City Fedu City Fedu City Fedu 

Ankang 1.1652 Hegang 1.0918 Meishan 1.0469 Wenzhou 1.1157 
Anqing 1.1064 Hefei 1.2585 Meizhou 1.1086 Wuhai 1.0884 
Anshan 1.1584 Heihe 1.1539 Mianyang 1.1530 Wuhan 1.1690 
Anshun 1.1195 Hengshui 1.1724 Mudanyang 1.0595 Wuhu 1.2099 
Anyang 1.1253 Hengyang 1.0774 Nanchang 1.2110 Wulanbucha 1.0087 
Anyang 1.0444 Heyuan 1.0833 Nanchong 1.1188 Wulumuqi 1.1393 
Baicheng 1.0429 Heze 1.1156 Nanjing 1.1767 Wuwei 1.2352 
Baise 1.1536 Hezhou 1.0499 Nanning 1.1741 Wuxi 1.1401 
Baishan 0.9901 Huai'an 1.1911 Nanping 1.0633 Wuzhong 1.1182 
Baiyin 1.2321 Huaibei 1.1825 Nantong 1.2452 Wuzhou 1.1122 
Baoding 1.1680 Huaihua 1.0616 Nanyang 1.1014 Xiamen 1.2271 
Baoji 1.1631 Huainan 1.1977 Neijiang 1.1588 Xi'an 1.1617 
Baoshan 1.1520 Huanggang 1.1048 Ningbo 1.2028 Xiangtan 0.9405 
Baotou 1.0871 Huangshan 1.2523 Ningde 1.1291 Xiangyang 1.1231 
Bayannao'er 1.0252 Huangshi 0.9596 Panjin 1.1581 Xianning 1.1750 
Bazhong 1.0734 Huhehaote 1.1742 Pingdingshan 1.1936 Xianyang 1.1998 
Beihai 1.0933 Huizhou 1.1119 Pingliang 1.1520 Xiaogan 1.2078 
Bengbu 1.1497 Huludao 1.1673 Pingxiang 0.9960 Xingtai 1.1704 
Binzhou 1.2097 Hulunbei'er 1.1685 Pu'er 1.1313 Xining 1.2495 
Benxi 1.1659 Huzhou 1.1239 Putian 1.1568 Xinxiang 1.0745 
Bozhou 1.2612 Jiamusi 1.3016 Puyang 1.0886 Xinyang 1.1188 
Cangzhou 1.2022 Ji'an 1.1328 Qingdao 1.2069 Xinyu 0.9893 
Changchun 1.1008 Jiangmen 1.0984 Qingyuan 1.0659 Xinzhou 1.1542 
Changde 1.1684 Jiaozuo 1.0629 Qinhuangdao 1.1305 Xuancheng 1.1525 

(continued on next page) 
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Table A.2 (continued ) 

City Fedu City Fedu City Fedu City Fedu 

Changsha 1.2025 Jiaxing 1.1671 Qiqiha'er 1.1063 Xuchang 1.2211 
Changzhi 1.1306 Jiayuguan 1.2409 Qitaihe 1.0385 Xuzhou 1.1038 
Changzhou 1.2138 Jieyang 1.0579 Quanzhou 1.1568 Ya'an 1.1772 
Chaoyang 1.1199 Jinan 1.2264 Qujing 1.1612 Yan'an 0.8674 
Chaozhou 1.1680 Jinchang 1.3048 Quzhou 1.1326 Yancheng 1.1307 
Chengde 1.1450 Jincheng 1.1454 Rizhao 1.0668 Yangjiang 1.1907 
Chengdu 1.0917 Jingdezhen 1.0742 Sanmenxia 1.1635 Yangquan 1.1997 
Chenzhou 1.0269 Jingmen 1.1399 Sanming 1.1113 Yangzhou 1.2816 
Chifeng 1.0356 Jingzhou 1.0854 Sanya 1.2108 Yantai 1.1808 
Chizhou 1.2099 Jinhua 1.1080 Shangluo 1.2061 Yibin 1.1538 
Chongzuo 1.1475 Jining 1.2182 Shangqiu 1.1618 Yichang 1.1117 
Chuzhou 0.9641 Jinzhong 1.1979 Shangrao 1.1699 Yichun 1.0773 
Dalian 1.2390 Jinzhou 1.1615 Shantou 1.1302 Yichun 1.1816 
Dandong 1.1306 Jiujiang 1.1685 Shanwei 1.2056 Yinchuan 1.0656 
Daqing 0.9825 Jiuquan 1.1503 Shaoguang 1.1099 Yingkou 1.1775 
Datong 1.1453 Jixi 0.9075 Shaoxing 1.3316 Yingtan 1.1852 
Dazhou 1.1944 Kaifeng 1.1505 Shaoyang 1.0290 Yiyang 1.1018 
Deyang 1.2060 Kelamayi 1.2081 Shenyang 1.1433 Yongzhou 0.9454 
Dezhou 1.1304 Kunming 1.1783 Shenzhen 1.2015 Yueyang 1.1369 
Dingxi 0.8885 Laibin 1.2176 Shijiazhuang 1.1685 Yulin (Shaanxi) 1.1355 
Dongguan 1.1295 Laiwu 1.2066 Shiyan 1.0801 Yulin (Guangxi) 1.0943 
Dongying 1.1785 Langfang 1.1340 Shizuishan 1.1053 Yuncheng 1.1525 
E'erduosi 1.1033 Lanzhou 1.1299 Shuozhou 1.1373 Yunfu 1.1670 
Fangchenggang 1.1586 Leshan 1.1921 Siping 1.1440 Yuxi 1.2091 
Foshan 1.1326 Lianyungang 1.2081 Songyuan 1.1467 Zaozhuang 1.0720 
Fushun 1.2238 Liaoyang 1.1383 Suihua 1.0589 Zhangjiajie 1.1562 
Fuxin 1.1632 Liaoyuan 0.9671 Suining 1.1463 Zhangjiakou 1.1068 
Fuyang 1.0973 Lijiang 1.1930 Suizhou 1.1362 Zhangzhou 1.1480 
Fuzhou 1.1163 Lincang 1.1708 Suqian 1.0827 Zhanjiang 1.1251 
Fuzhou 1.1283 Linfen 1.1666 Suzhou 1.1165 Zhaoqing 1.1421 
Ganzhou 1.1040 Linyi 1.1732 Suzhou 1.1523 Zhaotong 1.1489 
Guang'an 1.2968 Lishui 1.0415 Tai'an 1.2375 Zhengzhou 1.1824 
Guangyuan 1.1691 Liupanshui 1.1173 Taiyuan 1.1897 Zhenjiang 1.1403 
Guangzhou 0.9988 Liuzhou 1.1174 Taizhou 1.2292 Zhongshan 1.1060 
Guigang 1.0668 Longnan 1.1482 Taizhou 1.2419 Zhoukou 1.1470 
Guilin 1.1066 Longyan 1.1824 Tangshan 1.1537 Zhoushan 1.2030 
Guiyang 1.1711 Loudi 1.0681 Tianshui 1.1973 Zhuhai 1.1304 
Guyuan 1.1177 Lu'an 1.2185 Tieling 1.1385 Zhumadian 1.1561 
Haikou 1.1201 Luohe 1.0672 Tonghua 1.0745 Zhuzhou 1.1714 
Handan 1.1376 Luoyang 1.1769 Tongliao 1.1144 Zibo 1.1711 
Hangzhou 1.2398 Luzhou 1.1089 Tongling 1.2357 Zigong 1.0510 
Hanzhong 1.2149 Lvliang 1.1097 Weifang 1.2539 Ziyang 1.1421 
Hechi 0.9643 Ma'anshan 1.0508 Weihai 1.1979 Zunyi 1.0742 
Ha'erbin 1.0585 Maoming 1.0297 Weinan 1.1763   

This table reports the financial sector's human capital of 271 cities using Eq. (13). We measure human capital using the average schooling years of 
employees and then define human capital in the financial sector as the ratio of average schooling years in finance to those in the non-farm sector 
excluding finance.  

Table A.3 
Definitions of the key variables.  

Variable Description Definition 

Panel A: Firm-level variables 
Lev Leverage Ratio of total liabilities to total assets 
Debtm Debt maturity structure Ratio of long-term debt to total liabilities 
Slev Short-term debt Ratio of short-term debt to total assets 
Llev Long-term debt Ratio of long-term debt to total assets 
Size Firm's size Natural logarithm of total assets 
Exp Export status Ratio of export value to total assets 
Age Firm's age Number of years after the firm's establishment 
Roa Return on assets Ratio of total profits to total assets 
Growth Growth opportunities Growth rate of sales revenue 
Dec Cost of debt Ratio of interest expenses to total liabilities 
Inv Fixed asset investment Ratio of the sum of the change in fixed assets plus current depreciation to total assets 
Ppe Tangible assets Ratio of fixed assets to total assets 
Liq Liquid assets Ratio of liquid assets to total assets  

Panel B: City-level variables 
Fedu 

(continued on next page) 
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Table A.3 (continued ) 

Variable Description Definition 

Financial sector's human 
capital 

Ratio of a worker's average years of schooling in the financial sector to those in the non-farm sector excluding 
finance 

Save Social saving rate Ratio of deposits in financial institutions to GDP 
Edu Human capital Average schooling years of non-farm workers 
Ge Government expenditure Ratio of fiscal expenditure to GDP 
Ud Urbanization Ratio of the non-agriculture population to the total population 
Fdi Foreign direct investment Ratio of foreign direct investment to GDP 
Es Employment structure Ratio of the number of financial workers to that of non-financial workers 

This table presents the descriptions and specific constructions of the key variables used in the study. 
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