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ABSTRACT
The benefits of financial development to economic growth are
conspicuous, but due to the heterogeneity across regions and
firms, the effects of financial competition have not been fully
proved. There is a puzzling phenomenon in many developing
countries, that is, banking monopoly coexists with economic
growth. This study uses industrial enterprise data to analyse how
banking competition affects firm total factor productivity (T.F.P.)
and the influence of firm size and ownership in this process. The
results show that the competition in banking promotes firms to
improve their T.F.P., which is realised by alleviating financing con-
straints of firms through increasing banking competition and
aligns with the market power hypothesis. Moreover, banking com-
petition enables small firms to improve their T.F.P. in regions with
fewer state-owned banks branches and more small banks
branches. Intensified competition in banking leads to an increase
in the T.F.P. of private firms, but it has no effect on the T.F.P. of
state-owned enterprises (S.O.E.s) and foreign firms. The expansion
of bank branches and the cross region operation of city commer-
cial banks are helpful to improve firm T.F.P. This study confirms
the impact of competition caused by changes in bank branches
on firms and the determinants of productivity.
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1. Introduction

Productivity plays a key role in promoting long-term economic growth, while
improving productivity is difficult. As productivity stimulating factors change the
progression of economic growth (Arora, 2001), verifying the determinants of firm
productivity is important. An increasing number of studies have proved that financial
development can promote the growth of firms. An efficient financial system can alle-
viate financial constraints of firms and improve the efficiency of loans allocation in
the financial industry, thus promoting the productivity of firms. The supply of bank
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credit has significant effects on firm productivity (Franklin et al., 2020). The hetero-
geneous financing conditions of different industries promote the effective allocation
of funds and the improvement of aggregate total factor productivity (T.F.P.) (Meza
et al., 2019). Ignoring financing constraints leads to inaccurate productivity estimates,
but there is no evidence that credit constraints reduce the productivity of small busi-
nesses (Cao & Leung, 2020). Although verifying the determinants of firm T.F.P. is
important for policy makers and academics, rigorous studies that link banking com-
petition and firm T.F.P. are sparse.

As the largest developing country and emerging economy, China has been experi-
encing an ongoing economic boom for 40 years, but there is still a puzzle. Under the
background of complex and unstable economic situation, China’s previous growth
mode of extensive economic driven by factor input is unsustainable. Loans from
banks are the main source of firms financing. With the development of small banks,
the asset share of state-owned banks has dropped from 63% in 1995 to 35% in 2020,
but small firms are still faced with the problems of difficult and expensive financing.1

There is an irrational allocation of funds in the financial market (Lin et al., 2015).
Thus, this study investigates the determinants and influencing mechanisms of firm
T.F.P. from the perspective of competition among financial institutions, which is con-
ducive to improving the efficiency of fund allocation.

Our empirical strategy utilise firm-level differences in T.F.P. across a number of
industries to investigate how banking competition impact T.F.P. in China. Robust evi-
dence reveals that banking competition promotes firm T.F.P. by alleviating financing
constraints. The results show support to the market power hypothesis where higher
competition lowers the market power of banks and eases firms’ financing constraints.
We perform sensitivity analyses, which prove the robustness of these main results.
Increased competition in banking institutions can improve the T.F.P. of small and
private enterprises, while has no influence on large firms, state-owned enterprises
(S.O.E.s) and foreign firms. Moreover, the expansion of bank branches and cross
region operation of city commercial banks are helpful for firms to improve T.F.P. In
addition, firm size, capital–labour ratio, profitability, export, operating years and
industrial agglomeration are beneficial to the improvement of T.F.P. Therefore, pro-
moting financial competition by privatising state-owned banks would be effective way
to promote the productivity of firms.

This study has made some contributions. First, this article contributes to banking
competition measurement. The structural and non-structural approaches are the pri-
mary methods to measure competition in the previous literature. We use the banking
ownership structure and city commercial banks to measure the level of banking com-
petition faced by firms in different regions. Second, we add microscopic evidence to
the determinants of T.F.P. from the perspective of competition among financial insti-
tutions. In the past, most literatures studied the determinants of T.F.P. from the
macro level, ignoring the influence of financial competition and heterogeneity of
enterprises. Third, this article deepens the understanding of the mechanism that
banking competition affects productivity. China is at a critical stage of the transform-
ation of new and old kinetic energy, and the lack of strong evidence of productivity
determinants has caused regret for promoting innovation-driven development strategy
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and high-quality economic development. Under the background of global economic
slowdown caused by COVID-19 epidemic, the conclusions of the study are
significance.

2. Literature review and hypotheses

2.1. The effects of banking competition on T.F.P.

There are two financing channels for enterprises, one is internal financing, the other
is direct financing and indirect financing through financial institutions. The functions
of financial market in capital supply, project evaluation and risk dispersion has an
important impact on business operation and growth. A reduction in financing con-
straints is conducive to improve aggregate productivity (Caggese, 2019; Jimi et al.,
2019). The development of banking can reduce the negative effects of the natural
resource curse on productivity (Badeeb & Lean, 2017).

The market power hypothesis argues that banking competition alleviates firms’
financial constraints. The intensification of financial market competition improves
firms’ financing accessibility by decreasing the lending rate (Santiago et al., 2009) and
the adverse influences of rent-seeking by officials (Barth et al., 2009). On the con-
trary, the information hypothesis argues that competition results in financial con-
straints (Petersen & Rajan, 1995). The view holds that financial institutes tend to
obtain soft information on opaque borrowers in the banking market with stronger
market power, which is conducive to reducing information asymmetry and agency
costs. If the market information is asymmetric, the intensification of banking compe-
tition reduces the motivation for banks to establish close relationships with firms by
investing in the acquisition of firms’ soft information (Gonz�alez & Gonz�alez, 2014).
In addition, when the information is asymmetric and the internal control of enter-
prises is imperfect, the competition in the banking industry aggravates the risk of
stock price collapse of listed companies (Zhang et al., 2019). The development of
banking can help firms overcome moral hazard and adverse selection, and reduce
financing costs (Gonz�alez, 2020).

Although the banking structure has undergone profound reform under the guid-
ance of the Chinese government, it is dominated by state-owned banks. The govern-
ment controls the banking sector and has a powerful influence on the allocation of
loans through holding state-owned banks, but has less influence on the operation of
small banks. Therefore, market economic mechanism and economic fundamentals
have less impact on the lending decisions of state-owned banks than that of small
banks. Since the mid-1990s, the efficiency of loan allocation of state-owned banks has
been low, because they have to provide loans to poorly managed S.O.E.s (Cull & Xu,
2003; Park & Sehrt, 2001). Lin et al. (2015) find that small banks is positively associ-
ated with economic growth. An intermediate level of banking competition is desir-
able, since it can improve financing efficiency (Biswas & Koufopoulos, 2020). In
Europe, low-level banking competition can support economic growth, reduce non-
performing loans and improve financial stability, while financial stability significantly
promotes economic growth. At the same time, the resilient banking system is of great

4010 P. LIU AND H. LI



significance to promote economic growth during the financial crisis (Ijaz et al., 2020).
The discussion leads to the hypothesis.

Hypothesis 1: There is a positive correlation between banking competition and
firm T.F.P.

2.2. The effects of size competition on T.F.P.

The debate on the puzzling relation between banking competition and firm product-
ivity remains inconclusive.

Size competition view emphasises that the monopoly of large banks is inappropri-
ate, which leads to more credit resources being allocated to large firms (Berger et al.,
2017). According to this view, there may be differences in the sensitivity of enter-
prises of different sizes to the competition of banking institutions (Beck et al., 2008).
The competition among banks of different sizes leads to the dilemma that small
enterprises are faced with financing difficulties and expensive financing than large
enterprises (Chong et al., 2013). Large banks tend to lend to large firms that have
hard information that can be easily quantified and transmitted (Stein, 2002). In con-
trast, small financial institutions have advantages in maintaining relationships with
small enterprises (Berger et al., 2005). These enterprises have less chance of access to
loans from large banks (Berger & Black, 2011; Berger & Udell, 2002), while small
banks can alleviate the financing difficulties of small enterprises than large banks
(Acharya et al., 2006; Chong et al., 2013).

Large companies have more business opportunities with less risks and low default
rate (Borisova et al., 2015). Small firms have a smaller pool of financial institutes
from which to obtain loans and have fewer opportunities to enter the direct financing
market than large firms (Liu & Li, 2020). As a consequence, the financing needs of
small firms cannot be met although they have comparative advantages in productiv-
ity. The rising share of bank financing provides funds for investment activities, thus
improving the productivity of small firms (Adegboye & Iweriebor, 2018). Firm T.F.P.
increases following the implementation of banking deregulations for small businesses,
and that the increase is significantly higher for financially constrained firms
(Krishnan et al., 2015). Financial competition increases the opportunities for opaque
borrowers to obtain loans in homogeneous market dominated by small financial insti-
tutions, and reduce the opportunities for opaque borrowers to obtain loans in hetero-
geneous market with many large banks (Heddergott & Laitenberger, 2017). The cost
of direct financing in China’s capital market is high, and it is difficult for small enter-
prises to improve their productivity through equity financing. Therefore, under the
bank-led financial system, bank loans are important for small enterprises to achieve
the goal of improving productivity. The discussion leads to the second hypothesis.

Hypothesis 2: The influence of banking competition on T.F.P. is stronger for small firms
than for large firms.

2.3. The effects of ownership competition on T.F.P.

Ownership competition view pays attention to the monopolistic behavior of state-
owned banks, and thinks that these banks are more inclined to provide loans to
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S.O.E.s than private enterprises (Borisova et al., 2015; Le et al., 2019). The domin-
ation of state-owned banks allows S.O.E.s to gain low-cost favourable loans through
political connections. China’s financial structure is dominated by banks that tend to
favour government-controlled firms (Chen et al., 2013). The view thus suggests priva-
tising, as happened in Britain, or downsizing the large state-owned banks.

The government has great influence on S.O.E.s and banking institutions, such as
through the allocation of loans by state-owned banks. There are more bank loan dis-
crimination in areas with underdeveloped finance or more government management
(Jiang & Li, 2006). Moreover, the state-owned shares strengthen the government’s
implicit guarantee for corporate debt, so the bankruptcy probability of S.O.E.s is low.
As a result of implicit debt guarantees, ineffective supervision and moral hazard, state
ownership results in financial resource misallocation. Due to S.O.E.s’ soft budget con-
straints (Kornai et al., 2003), state-owned banks are more likely to rescue poorly
managed S.O.E.s than distressed private firms to maintain the employment rate and
social stability (Clement et al., 2010). Reducing the intensity of governments’ inter-
vention is beneficial for private firms to obtain long-term debts (Liu et al., 2018).
These discussions lead to the third hypothesis.

Hypothesis 3: The effect of banking competition on T.F.P. is stronger for private firms
than for S.O.E.s.

3. Methodology and data

3.1. Empirical methodology

We estimate T.F.P. to measure the performance of industrial enterprises and develop
the following baseline equations to identify the influences of banking competition on
firm T.F.P.:

TFPj, i, tþ1 ¼ b0 þ b1State banki, t þ u1Fj, i, t þ xi þ gtþ1 þ ej, i, tþ1 (1)

TFPj, i, tþ1 ¼ b0 þ b1City banki, t þ u1Fj, i, t þ xi þ gtþ1 þ ej, i, tþ1 (2)

where j indexes the firm, i indexes the prefecture-level city and t indexes the year.2

T.F.P. is the dependent variable and denotes firm T.F.P. Following previous studies,
the primary method for calculating firm-level T.F.P. in this study is the Giannetti
et al. (2015) and Schoar (2002) estimator, which is commonly used to measure T.F.P.
Moreover, we use the estimation method of Wurgler (2000) to measure capital alloca-
tion efficiency as an alternative estimation variable of T.F.P.

State_bank and City_bank are the independent variables. Analysing the effects of
banking competition requires the examination of competition metrics to check
whether the results are consistent across different measures. Studies on industrial
organisation provide various methods to measure market competition. The structure-
conduct-performance theory suggests that industry concentration is negatively related
to competitive conduct and results in lower profitability. Since IBBEA promotes the
establishment of branches across states, there are more banks to compete with each
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other (Rice & Strahan, 2010). We construct structural measures to proxy for banking
competition: the concentration ratio of prefecture-level bank branches (Carlson &
Mitchener, 2009; Temesvary, 2015). Specifically, we use State_bank and City_bank to
measure banking competition.

The control variable F denotes firm characteristics. The data’s panel dimension
allows us to control for prefecture-level and firm-level heterogeneity. Following previ-
ous studies (Giebel & Kraft, 2019; Hsieh & Klenow, 2009), Eqs. (1) and (2) control
firm and industry characteristics. xi denotes the prefecture-level fixed effects and
addresses concerns regarding omitted variables that may be correlated with firm
T.F.P. gt is the year fixed effects. ej,i,t is the error term. Standard errors are clustered
at prefecture level and industry level. Table 1 reports the variable definitions.

Because there may be reverse causality and omitted variables, we need to identify
the causal impact of banking competition on T.F.P. First, there are obvious differen-
ces in state-level characteristics that affect the timing of financial competition among
different states in the United States (Kroszner & Strahan, 1999), and these differences
may trigger banking competition. Moreover, firms with higher productivity have bet-
ter access to funds, and that fewer credit constraints is positively associated with
productivity (Altomonte et al., 2016), while firms with low productivity are more
likely to be rejected by financial institutions (Motta, 2020). Banking competition is
measured at the prefecture level in this study, whereas firm T.F.P. is measured at the
firm-level which is derived from a different data set. Thus, the T.F.P. of firms is
unlikely to affect banking competition at the prefecture level.

Second, omitted variables may bias the estimations and statistical inferences.
Region and industry characteristics related to both banking competition and firm
T.F.P. may remain in the residual terms and result in incorrect statistical inferences.
It is hard for standard OLS regressions to produce correct statistical inferences when
there are unobservable characteristics (Cornaggia et al., 2015). Therefore, following
the work of Rajan and Zinagales (1998), we use a panel-based fixed-effect identifica-
tion approach to address the problem of identifying the specific effect mechanisms
through which banking competition influences firm T.F.P. The approach controls the

Table 1. Variable definitions.
Variable Definition

TFP The primary estimator for firm-level TFP.
Labour The logarithm of added value of per worker in the firm (1000RMB).
Allocation The alternative estimator for capital allocation efficiency.
State_bank The ratio of the big four state-owned bank branches to commercial bank branches.
City_bank The ratio of city commercial bank branches to commercial bank branches.
Size Ln(Assets) (1000RMB).
Leverage The firm’s debt divided by assets.
Manage Ln(Administrative expenses) (1000RMB).
Current The ratio of current assets to assets.
K_L Ln(The firm’s capital to labour ratio) (1000RMB per person).
ROA The ratio of the firm’s profit to assets.
Export The proportion of the firm’s export value to sales value.
Age Ln(The number of years the firm has existed).
Industry The Herfindahl index of sales, based on sales in industries with four-digit SIC codes.
Financing Equal to 1 when the firm has external financing and to 0 otherwise.
Debt_cost The ratio of interest expense to debt.

Source: The authors.
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time series and cross-sectional dynamics. Moreover, we perform the regressions by
lagging the independent variables and control variables by one year.

3.2. Data

We collect information about 1052608 industrial enterprises for the 1998–2013 period
from the Annual Survey of Industrial Enterprise by the National Statistic Bureau of
China. The information about banking institutions is from the China Banking and
Insurance Regulatory Commission. We match the two databases based on the geo-
graphical location information of the enterprises. Moreover, the observed values of all
samples have non-missing values and are truncated by 1% at the top and bottom.

Table 2 reports the summary statistics. The correlation coefficients among the inde-
pendent variables are less than 0.53, and multi-collinearity is not an issue in the regressions.

4. Empirical results

4.1. Baseline specification and result

Table 3 presents the baseline models. The significantly negative coefficient on
State_bank in column (1) and the significantly positive coefficient on City_bank in
column (2) imply that banking competition is positively associated with firm T.F.P.
The results in columns (5) and (6) confirm this finding while controlling firms’ char-
acteristics which potentially affect firm T.F.P. These results suggest that increased
banking competition (i.e., decrease in State_bank and increase in City_bank) leads to
an increase T.F.P. This conclusion supports Hypothesis 1 that it is a positive correl-
ation between banking competition and firm T.F.P., and align with the estimations of
Bai et al. (2018). After adding control variables, the goodness of fit of the estimated
results of the model is improved, which shows that ignoring the role of enterprise
characteristics and geographical location will misjudge the impact of banking compe-
tition on enterprise productivity.

Table 2. Summary statistics.
Variables Min p25 Median Mean p75 Max S.D

TFP �0.760 �0.124 �0.011 �0.007 0.114 0.816 0.296
Labour 11.508 44.361 77.886 160.995 152.765 1342.42 18876.3
Allocation �0.289 0.140 0.213 0.214 0.302 0.595 0.161
State_bank 0.012 0.386 0.495 0.516 0.642 1.000 0.202
City_bank 0.000 0.000 0.056 0.067 0.092 0.389 0.083
Size 1992 11469 27891 158611 77555 2018614 1480230
Leverage 0.025 0.345 0.547 0.537 0.733 1.000 0.257
Manage 30.00 584.00 1591.00 7838.14 4500.00 89175.0 91993.5
Current 0.046 0.386 0.583 0.558 0.752 0.974 0.245
K_L 1.750 21.943 52.091 148.102 118.289 1211.10 2975.62
ROA �0.105 0.013 0.052 0.111 0.139 0.895 0.176
Export 0.000 0.000 0.000 0.191 0.177 1.000 0.345
Age 1.000 5.000 8.000 9.979 12.000 113.000 8.591
Industry 0.001 0.005 0.011 0.033 0.030 0.412 0.073
Financing 0.000 0.000 1.000 0.637 1.000 1.000 0.481
Debt_cost 0.000 0.000 0.877 2.474 3.149 26.029 5.369

Note: The summary statistics of variables Labour, Size, Manage, K_L, and Age are the original values. The summary
statistics of variables Debt_cost are percentages.
Source: The authors.
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State-owned banks dominate the financial market, while the development of small
banks alleviates firms’ financing constraints and promotes firm T.F.P. Banking com-
petition promotes the screening of borrowers, which enables firms to improve prod-
uctivity (Chemmanur et al., 2020). However, Tello (2015) observes no relationship
between public financial support and the T.F.P. of manufacturing enterprises.

The significantly positive coefficients on firm size suggest that large firms have
higher T.F.P. The coefficients of K_L and ROA are significantly positive, whereas
debt ratio, management expenses and current assets of firms are negatively related to
their T.F.P. These results show that higher capital to labour ratio and profitability
favours higher T.F.P. for firms, possibly because obtaining funds is a way to improve
T.F.P., such as internal financing. The significantly positive coefficients on Export
reveal that an increase in firms’ export ability increases T.F.P. The significantly posi-
tive coefficients on Age mean that the T.F.P. of old firms is higher. Moreover, the
coefficient estimates for Industry are significantly positive, suggesting that industry
agglomeration results in economies of scale and then improves firm T.F.P.

4.2. Impact mechanism test

If obtaining loans is an influencing mechanism of bank competition to promote
enterprise productivity, then the promotion of bank competition to enterprises with
severe financing constraints is more significant. Market competition intensifies, and
external financing of enterprises increases, which is especially beneficial for enter-
prises with light financing constraints to obtain more funds, thus stimulating these
enterprises to over-invest (Zhang et al., 2019). Hence, the competitive market of the
banking industry become a key channel for firms to improve their T.F.P. by alleviat-
ing financing constraints, as shown in Figure 1. We use two dimensions to measure
firms’ financing constraints: the dependence of on external financing and the cost of
pay for external financing (Beck et al., 2006; Yuriy & Monika, 2013). When the firm
has external financing, Financing is equal to 1, otherwise it is equal to 0. Debt_cost is
the ratio of interest expense to the debt. We expect that firms that rely more on
external finance and have higher debt costs have an increase, instead of a decrease, in
T.F.P. when banking competition intensifies.

In columns (1) to (4) of Table 4, the positive coefficients of State_bank and the
negative coefficients of City_bank suggest that the promotion of banking competition

Figure 1. The role of financial constraints in banking competition affecting firm TFP.
Source: The authors.
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to firm T.F.P. is driven by enhancing the availability of financing. The coefficient esti-
mate of City_bank is significantly negative in column (6), thereby suggesting that
banking competition has a negative influence on firms’ debt costs.

The intensification of competition among financial institutions improves the acces-
sibility of funds and reduces the debt cost of enterprises (Wang et al., 2020), which is
beneficial for firms to improve productivity. Similarly, Li et al. (2020) argue that the
intensified competition in the banking industry reduces the debt cost of enterprises.
In the highly competitive loan market, small financial institutions are more willing to
provide low-cost financing to enterprises than large financial institutions (Lian, 2018).
Therefore, financing costs play a key role in banking competition impacting firm
T.F.P., especially for firms who suffer high financing cost.

4.3. The role of firm size in banking competition affecting T.F.P.

The sensitivity of T.F.P. to banking competition may vary by firm size. Small firms
face more information friction and lack of external financing channels than large
firms. We check whether small business have higher T.F.P. in areas where small
banks occupy more market than areas where state-owned banks occupy more market.
This study classifies firms into three categories according to their asset size and re-
estimate Eqs. (1) and (2). Specifically, we define firms with assets less than 40 million
yuan as small firms, firms with assets between 40 million and 400 million yuan as
medium firms, and firms with assets over 400 million yuan as large firms.

The negative coefficient on of State_bank in column (1) and the positive coeffi-
cients on City_bank in columns (2) and (4) reveal that banking competition improves
T.F.P. for small firms. The results in columns (5) and (6) show that banking competi-
tion has no effect on T.F.P. of large firms. Moreover, the coefficients of State_bank
and City_bank have higher absolute values for small firms than for medium and large
firms, which implies that the T.F.P. of large and medium-sized enterprises is less
resilient to banking competition than that of small enterprises. These findings support
Hypothesis 2, and Adegboye and Iweriebor (2018) find similar result for Nigeria.

The promotion effect of banking competition on T.F.P. is primarily observed in
small firms that are more vulnerable to information asymmetry and adverse selection.
One possible explanation is that although financial institutions are more motivated to
provide funds for companies with transparent management, as the competition
among banking institutions intensifies, their funds for companies with low transpar-
ency increase than before. Large financial institutions are reluctant to provide services
to small companies because they may be a source of bad debts (Dimelis et al., 2019),
while credit competition alleviates the financial difficulties for small firms (Rice &
Strahan, 2010). Therefore, the improvement of the financing environment for small
firms improves their T.F.P. (Table 5).

4.4. The role of firm ownership in banking competition affecting T.F.P.

The regression results show that regional banking competition can promote the
T.F.P. of enterprises, but the promotion effect may be affected by the ownership of
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enterprises. Following Shailer and Wang (2015), we decompose the sample into pri-
vate firms in which natural person is are the controlling shareholder, S.O.E.s in which
the government is the controlling shareholder, and foreign firms in which foreign
investor is the controlling shareholder. Equations (1) and (2) are applied to private
firms, S.O.E.s and foreign firms, respectively.

We expect S.O.E.s and foreign firms to be less influenced than private firms by
banking competition on T.F.P., which is confirmed by the results in Table 6. The
coefficient estimates of State_bank and City_bank in the subsample of private firms
have higher absolute values and are significant, whereas those for the subsample of
S.O.E.s and foreign firms have lower absolute values and are not significant. Private
firms are sensitive to banking competition, while S.O.E.s and foreign firms are not
affected by changes in banking competition. In column (1), the coefficient of
State_bank means that each extra proportion of competition increases T.F.P. by 0.016
bps. The significant coefficient on City_bank reveals that the promotion impact of
banking competition on T.F.P. is 0.033 bps for private firms in column (2). These
results support Hypothesis 3.

S.O.E.s suffer fewer financial constraints than private firms because S.O.E.s can
obtain loans from banks via loan guarantees by governments. Firms with political ties
face lower financing constraints than those without political ties (Song et al., 2015),
while the benefits brought by government guarantees are few where banking institu-
tions are highly competitive. Although S.O.E.s can obtain loans from banks due to gov-
ernment guarantees and are less influenced by banking competition than private firms,
the enhancement of banking competition increases the opportunities for private compa-
nies to obtain loans despite having fewer political connections. Therefore, the increased
competition among banks can explain why the T.F.P. of private firms is higher than
that of S.O.E.s, and why the T.F.P. of S.O.E.s failed to catch up with private firms.
Similarly, Gao et al. (2017) find that increased competition among banking institutions
will improve the efficiency, sales and investment of firms, especially for private firms.
Moreover, foreign companies can obtain funds from their foreign parent companies,
which will meet their capital needs. Therefore, the competition of banking institutions
has little influence on the TFF of S.O.E.s and foreign-funded enterprises.

4.5. Robustness tests

This subsection presents several methods to check the robustness of the main find-
ings. In columns (1) to (4) of Table 7, the negative coefficients of State_bank and the
positive coefficients of City_bank suggest that banking competition is correlated with
higher labor productivity and capital allocation efficiency. These results are consistent
with earlier observations and provide supports for Hypothesis 1.

Second, State_bank2 and City_bank2 are included in the regressions to consider
nonlinear relationships between banking competition and T.F.P. In column (5), the
positive coefficient of State_bank2 and the negative coefficients of State_bank suggest
a U-shaped relationship between banking concentration and T.F.P. This result sup-
ports the view that, initially, as the banking concentration value increases (i.e., bank-
ing competition decreases), firm T.F.P. decreases until State_bank reaches the

4020 P. LIU AND H. LI
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inflection point. Above that level, banking concentration is positively associated with
T.F.P. We compute the inflection point for State_bank and find that the threshold is
0.64. This value is in the range of values for the prefecture-level observations of bank-
ing competition but exceeds 75% of the prefecture-level observations. In other words,
the negative relationship between banking concentration and firm T.F.P. aligns with
the findings that greater banking competition fosters T.F.P. in 75% of prefecture-level
divisions in China. Rising banking competition promotes firm T.F.P. when
State_bank is lower than 0.64, whereas banking competition hinders firm productivity
when State_bank is higher than 0.64. In column (6), the squared term of City_bank is
significantly positive, and the linear term is positive but not significant. The inflection
point of this model is negative, which does not exist in economic sense. Therefore,
adding branches of city banks can promote T.F.P.

Third, this study uses the total number of branches of banks in different regions
and the strength of cross-regional branches of city commercial banks to measure
banking competition. Specifically, Branches is the logarithm of the number of com-
mercial bank branches (Chemmanur et al., 2020). Cross is the ratio of cross region
branches of city commercial banks to commercial bank branches. The positive coeffi-
cients of Branches and Cross in columns (7) and (8) imply that setting up branches of
banks and expanding in different places of city commercial banks will promote T.F.P.
of enterprises.

In addition, we perform estimations by separating for old firms and young firms
defined as which has been found no more than six year. We divide all the observed
firms into two groups by using the median operating years of the firms (i.e., young
firms and old firms). Specifically, the negative coefficients on State_bank and the
positive coefficients on City_bank in Table 8 reveal that reduction of bank concentra-
tion and the expansion of city banks not only improve the T.F.P. of young enter-
prises, but also improve the T.F.P. of old enterprises. Moreover, the expansion of city
commercial banks has a greater effect on the productivity of young enterprises than
that of old enterprises.

5. Conclusions and implications

Productivity is a major source of long-term economic growth and competitive advan-
tages. In this study, the change of market share of branches of state-owned banks and
city commercial banks is used to measure the competition of banking institutions.
The regression results show that enhancing the competition of banking institutions
can improve the T.F.P. of enterprises. This finding contradicts the claims of Petersen
and Rajan (1995), who believe that the increase of bank concentration is beneficial
for enterprises to obtain funds. Moreover, the promotion effect of banking competi-
tion on T.F.P. mainly occurs in small enterprises and private enterprises. Banking
competition expands access to credit for these firms and alleviate their financial con-
straints, thus promoting their T.F.P. In addition, the expansion of bank branches and
cross region operation of city banks are beneficial for T.F.P.

An effective mechanism to improve firm T.F.P. and reduce credit discrimination
for small firms and private firms is to enhance the competition of banking industry.
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The conclusions give reason for caution, increased banking competition improves
firm T.F.P., but large firms, S.O.E.s and foreign firms benefit less than small firms
and private firms. State ownership results in low firm T.F.P. as a result of implicit
debt guarantees, implying that reducing unreasonable government interventions should
be effective way of improving loans allocation efficiency and productivity. These sug-
gestions are helpful to policymakers and provide information for the marketisation of
developing economies. In addition, the competition among banking institutions pro-
motes highly transparent enterprises more than opaque enterprises, so further improv-
ing the information disclosure mechanism of small enterprises and non-S.O.E.s plays a
key role in improving the productivity of these enterprises (Liu & Li, 2020).

Because the loans of the state-owned banks are disclosed at the provincial level, we
have to use the concentration of branches to measure competition. According to the
institutional economics theory, we believe that there are alternative institutional arrange-
ments to replace the formal institutions in financing allocation arrangements. These
alternative arrangements may be informal rules based on corrupt practices. Therefore,
the impacts of bribery on loan allocation and productivity should be investigated.

Notes

1. The state-owned banks are the Industrial and Commercial Bank of China, the Bank of
China, the Construction Bank of China, and the Agricultural Bank of China.

2. As of June 2018, China has 334 prefecture-level administrative regions. Specifically,
Beijing, Shanghai, Tianjin, and Chongqing are treated as an independent sample in
this study.

Disclosure statement

No potential conflict of interest was reported by the authors.

Table 8. The results of the robustness examination.
(1) (2) (3) (4)

Group Young firms Old firms

State_bank �0.009��� (0.004) �0.013��� (0.004)
City_bank 0.047��� (0.013) 0.023� (0.013)
Size 0.013��� (0.001) 0.013��� (0.001) 0.002�� (0.001) 0.003��� (0.001)
Leverage �0.013��� (0.002) �0.013��� (0.002) �0.019��� (0.002) �0.019��� (0.002)
Manage �0.100��� (0.010) �0.099��� (0.010) 0.027��� (0.010) 0.027��� (0.010)
Current �0.011��� (0.002) �0.011��� (0.002) �0.009��� (0.003) �0.008��� (0.003)
K_L �0.004��� (0.001) �0.004��� (0.001) 0.004��� (0.001) 0.004��� (0.001)
ROA 0.363��� (0.003) 0.364��� (0.003) 0.374��� (0.003) 0.376��� (0.004)
Export 0.007��� (0.002) 0.007��� (0.002) 0.002 (0.002) 0.002 (0.002)
Age 0.005��� (0.001) 0.006��� (0.001) 0.003� (0.002) 0.003� (0.002)
Industry 0.010�� (0.004) 0.011�� (0.005) 0.019��� (0.005) 0.021��� (0.005)
Constant �0.155��� (0.009) �0.166��� (0.008) �0.070��� (0.011) �0.083��� (0.011)
Firm FE Yes Yes Yes Yes
Region FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Obs. 526302 526302 526302 526302
R2 0.636 0.639 0.616 0.617

Note: Standard errors are reported in brackets. ���, ��, and � denote significance at the 1%, 5%, and 10% levels,
respectively.
Source: The authors.
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