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Abstract

This paper investigates how government-led banking liberalization affects credit allocation by
banks using as a quasi-natural experiment the establishment of city commercial banks (CCBs) in
China. Based on more than three million corporate financial statements spanning over 16 years,
we find that the establishment of CCBs led to a 6-14 % drop in debt funding for private firms, as
well as a 1-2 % rise in their funding costs. At the same time, private infrastructure firms enjoyed
a nearly 6 % increase in debt funding and more than 100-basis-point drop in interest costs despite
their inferior credit quality. The debt financing of private firm appears most severely affected in

municipalities where officials face high promotional pressures or fiscal constraints.
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1 Introduction

How well did banking liberalization in China manage to improve credit allocation to make optimal
use of scarce financial resources? Here, we consider an important aspect of China’s banking lib-
eralization, city commercial banks (CCBs), which were created with a view to providing local
competition to China’s large state-owned banks. Starting in 1995, municipal governments were
allowed to convert dysfunctional urban credit cooperatives (UCCs) into urban CCBs through in-
jections of new capital and divestment of non-performing assets. By Q4 2019, there were 134
CCBs across China (CBIRC, 2019) with total assets of CNY 37.275 trillion (USD 5.325 trillion),
accounting for 16.0 % of total assets of commercial banks in China. CCBs, along with regional
commercial banks (RCBs),! today comprise one of the three pillars of Chinese banking (the other
two pillars are joint-stock commercial banks, and the large state-owned banks).?

Various studies document the positive influence of CCBs in fostering competition, im-
proving cost-efficiency, and raising profitability. For example, Beck et al. (2004), Guiso et al.
(2004) and Zhang et al. (2016) indicate that the enhanced competition from CCBs has improved
the efficiency of banks in local credit markets. Berger et al. (2005) and Berger et al. (2009) present
evidence that profitability and cost-efficiency generally improved when municipalities were per-
mitted to partner with private and foreign owners in the creation of CCBs.

Most studies on Chinese banking liberalization, however, overlook the potentially detri-
mental effects of CCBs on allocative efficiency, i.e. the potential distortions in the distribution of
credit to projects deemed “most productive” for subjective political reasons. Although CCBs suc-
cessfully diverted substantial regional financial resources (loanable funds) from the incumbent
“Big Four” banks (e.g. the share of CCBs in the retail deposit market exceeded 25 % by 2013 at
the end of our sample), efficient, creditworthy regional borrowers were not necessarily better off
with the credit-allocation schemes of CCBs.

More specifically, scant investigation has been devoted to how efficient credit allocation
might be impeded by local government administrations. As both founders and main shareholders

of the new entrant CCBs, local government officials found themselves poised to influence appoint-

! The institution of “rural commercial bank” was created in 2001 to improve financial services in the countryside. As
of 2019 Q4, there were 1,423 RCBs, as well as 1,622 village banks, and 782 rural credit cooperative unions that had
made the transition to RCB status (CBIRC, 2019). RCBs are founded by governments in rural villages, towns, and
counties. They mainly provide services to farmers and small (mostly agricultural) firms. Although they may be subject
to the same credit allocation problems, their borrowers have very little overlap with borrowers in our sample which
are sizeable, non-agricultural, industrial firms. In addition, RCBs mainly focus on rural markets, while CCBs focus
on urban markets.

2 China’s large, state-owned, as defined by the China Banking and Insurance Regulatory Commission (see CBIRC,
2019), comprise the “Big Four” (Industrial and Commercial Bank of China, Agricultural Bank of China, Bank of
China, and China Construction Bank), plus the Bank of Communications and Postal Savings Bank of China.
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ments of CCB senior managers (Qian et al., 2015; Hung et al., 2017). They could exploit the pos-
sibility of channeling credit to projects aligned with their political agendas, especially projects that
increased their likelihood of career advancement.

Unlike representative democracies, where local officials increase their chances of reelec-
tion by creating incentives for politically connected banks to channel credit to projects that benefit
target voter groups or by intervening in the process of bank resolution (Khwaja and Mian, 2005;
Brown and Ding¢ 2005; Ding, 2005; Carvalho, 2014; Agarwal et al., 2016; Agarwal et al., 2018;
Behnetal., 2016; Englemeier and Stowasser, 2017; Koetter and Popov, 2020), the goals and mech-
anisms of exerting political control over banks are quite different in China. In the winnowing pro-
cess of political success, local Chinese officials must strive to win promotion tournaments, not
reelection, at the end of their term in office. They are thus incentivized to interfere in bank credit
policy in ways that increase their odds of promotion (Qian et al., 2011; Chen et al., 2019).

Since local GDP growth is a top criterion for promotion (Chen et al., 2005; Li and Zhou,
2005; Zhou, 2007), an ambitious municipal official may seek to bend local banking liberalization
efforts by diverting credit supply through the local CCB to select projects in order to take credit
for the resulting short-term bump in municipality GDP. As such projects often involve real estate
or infrastructure development projects that are not beneficial to the municipality’s long-term eco-
nomic development, they can lead to a misallocation of resources and exacerbation of credit con-
straints on more productive private firms that face limits on their access to funding.

In this paper, we explore how the creation of CCBs in China has affected the allocative
efficiency of the credit system, focusing on whether local officials exploit their control over the
CCBs to channel funding to infrastructure projects that contribute to a short-term spurt in local
GDP growth in ways that enhance their prospects of promotion and simultaneously reduce the
credit access of privately-owned enterprises.

Local officials in China have long resorted to boosting regional GDP by investing in in-
frastructure and real estate projects. After the fiscal reform of 1994, however, local governments
were only permitted to retain a third of tax revenues and were barred from borrowing from banks.
The establishment of CCBs gave local officials an opportunity to overcome, at least partially, this
limited access to credit by allowing them to influence the distribution of credit to infrastructure
and real estate projects. An obvious potential side-effect from preferential treatment of infrastruc-
ture projects was the crowding out of privately-owned firms in other sectors. As the newly created
CCBs enjoyed public confidence and could mobilize a substantial proportion of their deposits, the
ability to influence credit-allocation decisions of CCBs became a key determinant of credit access

for many local firms.
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To empirically examine the impact of CCBs, we proceed as follows. We start by estimat-
ing the impact of establishment of CCBs on the amount and cost of funding available to firms of
different ownership and industries using multi-period difference-in-differences (DID) models. We
construct a panel spanning the years 1998 to 2013 that combines the financial reporting of over
three million non-financial firms with macroeconomic variables from all 337 municipalities in
China. We also note the years in which each of 183 CCBs were established. We find that estab-
lishment of CCBs led to a 6-14% decrease in debt financing of private firms as well as a rise of
1-2 percentage points in their debt costs. The advent of CCBs, however, appears to have no sig-
nificant impact on either access to debt financing or the funding costs of SOEs. Moreover, some
private firms do not suffer from tight financial conditions in the presence of CCBs. Across all
industries, we find that access to debt financing of private infrastructure firms improved, and that
their average funding costs declined. Diagnostic tests show the exogeneity of establishment of
CCBs, indicating our DID approach is appropriate.

We relate these results to allocative distortions by showing that private infrastructure
firms are not better borrowers in ex ante terms as their z-scores prior to the establishment of a local
CCB are lower than those of non-infrastructure private firms. We further show that the z-scores of
private infrastructure firms deteriorated after the establishment of CCBs, implying more credit risk
on CCB balance sheets. These findings may explain why CCBs have become warehouses for non-
performing assets. Despite enormous supervision efforts by China’s regulatory authorities, the av-
erage non-performing loan (NPL) ratio of CCBs has risen steadily. It is now almost 60 % higher
than the average NPL ratio of the Big Four banks. Indeed, as of Q2 2020, the average provisioning
coverage ratio (PCR) of CCBs was 75 % lower than that of the Big Four. Since 2019, a number of
ailing CCBs have had to be recapitalized, restructured, or place under conservatorship by regula-
tors.

We also consider other indications of allocative distortions, showing that increased fund-
ing to infrastructure firms does not generate positive spillovers in terms of the performance of non-
infrastructure firms, which, in turn, suggests that CCB-induced regional investment booms in in-
frastructure have been socially wasteful. Consistent with this finding, we document that the brief
GDP spurt associated with the establishment of a CCB is largely exhausted within two years.

To demonstrate how the above results relate to the incentive of local politicians to ma-
nipulate credit allocation via CCBs, we demonstrate that these allocative distortions are reinforced
when local officials face promotion pressures or suffer from limited fiscal capacity. This finding
confirms our conjecture that the desire of local officials to win promotions motivates them to divert

local financial resources to GDP-boosting projects through CCBs under their control.
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These results highlight certain detrimental effects of CCBs on allocative efficiency. They
contribute to the literature on how public interventions contribute to credit market allocation. Our
findings are also consistent with the results of Gropp et al. (2020), who, using data on German
public banks, show that public guarantees of bank liabilities are associated with shifting credit to
less productive enterprises. Our results contradict the conventional wisdom in banking literature
that regional banks such as CCBs are positioned to better assess the creditworthiness of local bor-
rowers, and hence better at strategic allocation of credit (Broecker, 1990; Agarwal and Hauswald,
2010).

More generally, this paper contributes to the literature investigating the role of ownership
structure in financial liberalization. As documented in La Porta et al. (2002), Sapienza (2004),
Shen and Lin (2012), Carvalho (2014), government ownership in financial institutions typically
reduces their performance. In addition, the introduction of private and foreign ownership improves
performance of banks (Berger et al., 2009; Ferri, 2009; Lin and Zhang, 2009).

Our results reflect the adverse impact of government ownership by unveiling firm-level
evidence of a credit allocation channel through which government affects CCB loan quality nega-
tively by redirecting bank loans to risky borrowers. The role of ownership and political control is
highlighted in the contrast of our results with those of Gao et al. (2019), who focus on a new phase
of banking liberalization in which local officials lost power to influence new market entrants. Spe-
cifically, they study the effects of the new entrance of joint-stock banks to numerous municipalities
that was allowed after a branching reform of 2009. The opening of local branches improved the
access of joint-stock banks to local knowledge. By showing that joint-stock banks were better able
to screen and monitor local borrowers, Gao et al. (2019) suggest these banks were able to reduce
credit losses and provide easy, relatively inexpensive access to credit for the productive, credit-
worthy private firms propelling economic growth. These private firms, they argue, had previously
been largely neglected by the Big Four state banks, which tended to engage more in policy-oriented
lending to the ailing state-owned enterprises (SOEs).? In contrast to our findings regarding liber-
alization through establishment of CCBs, liberalization that truly intensified competition without
increasing the market share of publicly-controlled banks seems to have had substantial positive
effects.

Our research relates to the literature on financial liberalization and growth in the context
of China. Chang et al. (2010) find that economic growth leads to financial development in China,
not the other way around. Guo and Xiong (2017) observe that establishment of CCBs led to higher
local GDP growth. This contradicts our micro-level evidence that the credit allocation underlying

3 See also Allen et al. (2005), Ferri (2009), and Hsieh and Klenow (2009).
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these GDP growth episodes is tilted towards risky, poor-performing infrastructure firms. Excessive
infrastructure investments do not improve the performance of local private firms or affect the bias
in credit allocation that leads to wasteful growth.

This study also relates to the recent strand of literature on local government’s moral sua-
sion in banking, i.e. a home bias of politically connected local banks in allocating resources to
local firms (De Marco and Macchiavelli, 2016) or holding local government debt (Baskaran, 2012;
Ongena, Popov, and Van Horen, 2019). Our results indicate that CCB credit allocation is not par-
ticularly favorable to local firms or firms with political connections. Instead, there is a singular,
almost ineluctable, bias towards infrastructure firms and real estate projects — a finding that aligns
with the argument that promotional incentives drive the behavior of local officials.

Finally, the paper contributes to the debate on whether public debt crowds out private
investment. Recent evidence for China in this direction is provided by Huang et al. (2020), who
document that high indebtness of local governments leads to low investment on the part of private
firms. Our results indicate this public finance channel causing a crowding-out of private invest-
ment is complemented by a credit channel that prefers to allocate financial ressources to projects
public officials deem beneficial. This is especially relevant in the case where municipal govern-
ments in China are prevented from borrowing freely from banks while pressed to stimulate re-
gional economies under tight fiscal constraints. Our analysis also shows that credit misallocation
cannot be fully explained by the conventional political favoritism argument, i.e. that SOEs are
favored over private firms in access to funding. We show that private firms, too, receive preferen-
tial treatment as long as they engage in GDP-enhancing infrastructure projects.

The rest of the paper proceeds as follows. Section 2 is a brief introduction to the institu-
tional background and sources of our data. Section 3 presents baseline results on how CCB creation
affects debt financing and funding costs for firms of different types, and the identification strategy
through multi-period DID is justified in several ways. Section 4 investigates how fiscal constraints
and promotional pressures facing local officials affect credit allocation after CCBs are created, as
well as the implications for social welfare. Section 5 provides the robustness checks that consider

different setups. Section 6 concludes.

2 Institutional background and data

2.1  Financial liberalization and the rise of CCBs

During the era of planned economy, the People’s Bank of China (PBOC) acted as a mono-bank
that was both China’s central bank and the country’s sole commercial bank. After economic re-
forms launched in 1978, the commercial banking wing of the PBOC was spun off to create the

9
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four state-owned banks (Industrial and Commercial Bank of China, Agricultural Bank of China,
Bank of China, and China Construction Bank) referred to today as the “Big Four.” The structure
of the banking system was enshrined under the 1995 central bank act (Law of the People’s Repub-
lic of China on the People’s Bank of China) and the 1995 commercial bank act (Law of the Peo-
ple’s Republic of China on Commercial Banks). The legislation declared that the PBOC would
serve as central bank, while the state-owned banks, defined as commercial banks, would be tasked
with intermediating funding on market-based principles. This revised legal framework allowed
new entrants into the banking sector, most notably joint-stock commercial banks and CCBs.
Unlike joint-stock commercial banks (twelve in total as of 4Q 2019), which were estab-
lished and owned by market investors and operated nationally,* CCBs were established by munic-
ipal governments phasing out their local urban credit cooperatives (UCCs). UCCs were quite com-
mon from the 1970s up until the banking reforms of the 1990s.° Funded mainly by municipal fiscal
authorities, local enterprises, and public institutions, they provided small loans to urban collective
firms, individual businesses, and urban residents. In an effort to liberalize the banking sector and
reduce financial risks, the financial supervisory authority requested that municipal governments to
convert their UCCs into modern commercial banks by injecting capital, divesting non-performing
assets, and improving corporate governance. If the newly created CCB could show a low non-
performing loan (NPL) ratio, ample common equity, and high capital adequacy ratio, it could mo-
bilize new deposits aggressively and substantially expand its credit supply. CCBs soon became

non-negligible players in China’s banking system.

2.2 Summary of the data

Our dataset is constructed by matching firm-level financial statements, the year in which each
CCB was established, and macroeconomic variables at the municipal level.

Firm-level data
Our firm-level data are taken from the 1998-2013 Chinese Industrial Enterprises Survey, which

covers both SOEs and non-SOEs with annual sales revenues exceeding CNY 5 million in 1998-
2010 and over CNY 20 million during 2011-2013 (adjusted to 2013 values, these amounts, re-
spectively, are roughly USD 0.83 and USD 3.32 million). The firms in our data cover more than

4 Their main shareholders are typically not regional governments. Instead, they include publicly listed state-owned
financial and non-financial firms, foreign banks, and publicly-listed private firms.

® In 2006, city commercial banks were permitted to open branches in other municipalities as long as they met certain
requirements as to size, capital ratio, and operational records. Existing CCB branches, however, tend to be located in
the same region as their parent bank. Our research shows that only six CCBs (Beijing, Shanghai, Ningbo, Hangzhou,
Dalian, and Tianjin) had more than five branches in other provinces as of Q2 2018.

10
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90 % of industrial output in China in 2004 (Brandt et al., 2012). the coverage is still above 70% of
industrial output even after the raise of the entry threshold in 2011 (Huang et al. 2020). This broad
coverage allows us to capture a majority of borrowing firms in China. While the survey data only
extend to 2013, this still allows us to explore the effects from the establishment of most CCBs.
Following the approach of Brandt et al. (2012), we construct our panel data by matching
the organization code, name, area code, phone numbers, year of establishment, industrial code, etc
of each firm. Keeping with Nie et al. (2012), we exclude abnormal observations, including firms
with fewer than eight employees, observations that obviously violate accounting principles. Spe-
cifically, firms with total assets less than fixed assets; total assets less than current assets; total
liabilities less than current liabilities; annual depreciation greater than accumulated depreciation;
firms with negative total assets, total liabilities, fixed assets/total income, or total output; and firms

observed for just one year.

CCB establishment timeline
We hand-collect the information of establishment of CCBs from each bank’s official website, an-

nual reports, and online news resources. Figure 1 presents the number of CCBs established in each
year of the observation period. All but two CCBs were established before 2013, the final year of
our sample. As CCBs were gradually rolled out over the years, we can use the establishment of a
CCB as quasi-natural experiment and identify its impact on funding of local firms using difference-

in-differences models with multiple time periods.

Figure 1 Number of CCBs established each year, 1995-2012
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Municipality-level data
We hand-collect macroeconomic data covering all 337 municipalities in China for the period

1998-2013 from a variety of printed sources, including the China City Statistical Yearbook, China
Statistical Yearbook for Regional Economy, China Land and Resources Statistical Yearbook, the
statistical yearbooks of all provinces, and the Wind Economic Database. Our variables include
municipal GDP, population density, total loans and deposits of financial institutions, total invest-
ment in fixed assets, public expenditure, and revenue from land right sales.

Appendix A presents definitions and summary statistics of our main variables.

3 Empirical analysis

3.1 Baseline regressions

We first investigate whether CCBs improve debt financing and reduce funding costs of privately-
owned and state-owned firms. We identify the impact of a CCB establishment on debt funding of
firms and interest rates using multi-period difference-in-differences (DID) models. Multi-period
DID regression allows us to identify differences between treatment and control groups when treat-
ments are implemented over time.® DID regressions also eliminate disturbances from aggregate or
macroeconomic shocks such as credit or leverage cycles. Our baseline regression is specified as

follows:
yijct =a+ ﬁCCBCt + TIXith + AZCK + Yc + 6] + Gt + gijct' (1)

We run the regressions using two alternative dependent variables y; ;. for firm i in industry j from
municipality ¢ in year ¢ to measure the access of firms to credit. The first variable is the volume of
debts in logarithmic form. Since firm debt in China stems almost exclusively from bank loans, the
volume of debts is a good proxy for bank financing of firms. The second variable is interest rate
paid on debt, i.e. a firm’s funding cost for debt, computed as the firm’s total interest payment in
year t divided by the firm’s total debt in the same year. Our key explanatory variable that picks
the effect of establishing a CCB (CCB,,) is a dummy variable. For a CCB of municipality ¢ estab-
lished in year ¢, CCB,, equals 1 for year t and subsequent years, and 0 otherwise.

Vector X;;.,. includes control variables on the firm level, including log total assets, return
on assets (ROA), fixed assets/total assets ratio, log firm age, and log sales revenue. These control
for the impacts of firm size, capital structure, performance, and life cycle on bank financing. Vec-
tor Z., includes control variables at the municipal level, including the ratio of total retail deposits

¢ Recent applications include Almond et al. (2019) and Beck et al. (2010).

12
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to GDP, ratio of total bank loans to GDP, and GDP growth rate. These control for the impact of
municipality economic development and financial resources on access to bank financing of local
firms. y., &;, and 6, are municipal, industry, and year fixed effects, respectively.

Results from the baseline regressions for all private firms in our sample are reported in
Table 1. All regressions include municipal, industry, and year fixed effects, and standard errors of
the estimated coefficients are clustered on the municipal*industry level. Columns (1) and (2) pre-
sent the results for these firms’ total debts, and columns (3) and (4) for the interest rates. The
results show that establishment of CCBs led to a fall of 6.1-14.4 % in debt financing of private
firms, as well as a rise of 120-180 basis points in interest rates, with or without controlling for

firm-level and municipality-level variables.’

Table 1 Debt funding and interest rate for private firms versus SOES

Private firms SOEs
Log debts Interest rate Log debts Interest rate
@) (¢3) @) (4) () (6) () )

CcCB —0.061***  —0.144*** 0.018*** 0.012***  -0.001 -0.007 0.001 0.001

(0.020) (0.010) (0.001) (0.001) (0.033) (0.015) (0.001) (0.001)
No. of obs. 2,449,947 2,333,048 1,766,261 1,727,384 269,473 217,286 203,238 188,390
R-squared 0.215 0.787 0.100 0.202 0.370 0.898 0.031 0.067
Controls NO YES NO YES NO YES NO YES
Municipality FE YES YES YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES

Standard errors in parentheses. *p < 0.10, ** p < 0.05,***p < 0.01.

This table reports the results of estimating our basic regression equation (1) for firm debt funding and interest rate of
private firms and SOEs on the establishment of CCBs. Firm-level controls include log total assets, return on assets
(ROA), the ratio of fixed assets to total assets, log firm age, and log sales revenue. Municipality-level controls include
the ratio of total retail deposits to GDP, ratio of total bank loans to GDP, and GDP growth rate. All regressions include
municipal, industry, and year fixed effects, and standard errors of the estimated coefficients are clustered on munici-
pal*industry level. Columns (1), (3), (5) and (7) are based on regressions without firm-/municipality-level controls,
while columns (2), (4), (6) and (8) are based on regressions with firm- and municipality-level controls.

Similar adverse impacts of CCBs are not observed for SOEs. Re-doing the same regressions using
the sub-samples of SOEs, the results in columns (5)-(8) of Table 1 imply that the establishment of
CCBs had no significant impact on debt funding for those firms or the interest rate. SOEs generally

enjoy guaranteed funding from the large state-owned banks and do not rely on CCBs for financing.

" Table A2, Appendix B presents the estimates for all variables. These results are in line with standard theories and
empirical evidence in corporate finance (including, among many others, Lian and Ma, 2020). Large (higher log total
assets), well-established (higher log firm age) firms typically have better access to debt financing than small, new
firms. A firm with a higher ROA tends to enjoy stronger cash flows and rely more on internal funds than their lower
ROA counterparts.
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3.2 Validating our identification strategy

The baseline regressions are based on multi-period DID models, taking the establishment of CCBs
as quasi-natural experiments. The validity of such identification strategy requires that (i) the es-
tablishment of a CCB is not correlated with any exogenous municipality-level shocks that drive
bank lending to firms, and (ii) the treatments of establishment of CCBs are exogenous with regards
to the dependent variables.

In Section 3.2.1., we rule out that the coincidence of an exogenous local shock with es-
tablishment of a CCB by including a comparison with two types of firms that operate in the same
municipalities as the CCB. The fimes are subject to the same local shocks, but rely on different
funding sources. To further strengthen the evidence that observed shifts in credit are not related to
an unobservable exogenous local shock, we also conduct a placebo test using randomly simulated
control groups

To verify that establishment of CCBs is exogenous with regard to the dependent variables,
we show in Section 3.2.2. that the dependent variables for pre-CCB municipalities and the depend-
ent variables for municipalities without CCBs follow the same trend. They only diverge from each
other after the establishment of CCBs. Finally, we show that our results remain qualitatively un-

changed after controlling for potential endogenous selection and common trends.

3.2.1  Ruling out exogenous local shocks that correlate with the establishment of a CCB

Although private firms and SOEs in the same municipality are exposed to the same local shocks,
the results in Table 1 suggest that only private firms are affected by CCBs. This divergence in the
results within the same region suggests that establishment of a CCB is not a reaction to exogenous
local shocks affecting bank lending to firms. This allows us to draw causal interpretations of the
effects of establishing CCBs. We futher presume that SOEs are unaffected as they likely borrow
from state-owned banks rather than CCBs.

To sharpen this argument, we narrow our sample to central SOEs and the firms owned
and operated by the central government. These firms are exposed to the same local shocks as other
local private firms in the same municipalities, but receive funding almost exclusively from the big
state-owned banks. The re-estimation of model (1) for this sub-sample is reported in Table 2.

Private firms see bank funding declines after establishment of CCBs as shown in columns
(1) and (2) of Table 1. In contrast, as shown in columns (1) and (2) of Table 2, establishment of
CCBs has no significant impact on the bank funding of central SOEs in terms of volume or cost.
This result confirms our intuition that our results are not driven by unobserved local shocks other
than the establishment of CCBs. Indeed, if this were the case, the debt funding of both private

firms and central SOEs located in the same municipality should react to local shocks.
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Table 2 Establishment of CCBs and debt funding for central SOEs versus private firms

Central SOEs

) 2

CCB —-0.036 -0.040
(0.027) (0.029)
No. of obs. 42,377 37,345
R-squared 0.901 0.902
Controls NO YES
Municipality FE YES YES
Industry FE YES YES
Year FE YES YES

Standard errors in parentheses. *p < 0.10,**p < 0.05,***p < 0.01.

This table reports the results of estimating basic regression equation (1) for firm debt funding for central SOEs as shown
in columns (1) and (2), and private firms as shown in columns (3) and (4), on establishment of CCBs. Firm-level controls
include log total assets, return on assets (ROA), the ratio of fixed assets to total assets, log firm age, and log sales
revenue. Municipality-level controls include the ratio of total retail deposits to GDP, ratio of total bank loans to GDP,
and GDP growth rate. All regressions include municipal, industry, and year fixed effects, and standard errors of the
estimated coefficients are clustered on municipal*industry level. Columns (1) and (3) are based on regressions without
firm-/municipality-level controls, while columns (2) and (4) are based on regressions with firm- and municipality-level
controls.

Comparing the impacts on central SOEs with private firms, however, only allows us to exclude
the causal effects from the common shocks faced by both types of firm. We cannot exclude the
effects from the idiosyncratic shocks, such as industrial policy, that would only pertain to a par-
ticular type of firm.

To further ensure that the dynamics of private firms’ loan supply are not driven by unob-
servable municipality-level shocks that coincide with establishment of CCBs, we implement a
placebo test (Leary and Roberts, 2014) using random samples generated from treated and non-
treated municipalities. We first assign a random year ¢t = 1998, ..., 2013 to each observation in the
treatment group, and then estimate the baseline regression equation (1). We repeat this procedure
500 times and obtain 500 estimated coefficients. If the coefficients were statistically different from
0, our results could be driven by the municipal-level characteristics, i.e. our baseline estimates
would be potentially biased. As shown in Table 3, however, the coefficients estimated from the
randomly generated samples are not significantly different from 0, rejecting the null hypothesis
that the results are driven by municipality-level unobservable variables that coincide with estab-
lishment of CCBs. This result further strengthens the causal interpretation of the impact of estab-
lishment of CCBs on debt of private firms. Appendix C presents the probability distribution of
coefficients estimated from the placebo test described above. The estimates concentrate around 0
symmetrically, suggesting that our results are unlikely driven by confounding unobservable mu-
nicipality-level variations.
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Table 3 Placebo tests

Private firms

Average of coefficients -0.008
Standard error calculated from the coefficients 0.020
Calculated t-statistics -0.400

This table summarizes the results of estimating basic regression equation (1) for debt funding of firms on establishment
of CCBs with firm- and municipality-level controls, using randomly generated samples. Firm-level controls include log
total assets, return on assets (ROA), the ratio of fixed assets to total assets, log firm age, and log sales revenue. Munic-
ipality-level controls include the ratio of total retail deposits to GDP, ratio of total bank loans to GDP, and GDP growth
rate. Random samples are generated by assigning a random year t = 1998, ...,2013 to each observation in the treatment
group. We then estimate the baseline regression equation (1). We repeat this procedure 500 times and obtain 500 esti-
mated coefficients. The table reports the summary statistics of the estimates.

3.2.2  Exogeneity of establishment of CCBs

We further strengthen the evidence on exogeneity by tracing the dynamics of debt funding of firms

before and after the establishment of CCBs by estimating g, (k = —3,-2,...,5) from

In _debt;jce = @ + P_3CCB.y_3+ B-CCBr_p + -+ BoCCByyq + -+ BoCCBpys + AZey + (2)
Ye+ 6+ 0: + &ijet,
where In _debt;j., is firms’ log debts, CCB.,_, equals 1 for observations taken from k years before
the CCB establishment, and CCB, ., equals 1 for observations taken from k years after the estab-
lishment of CCBs. y., &;, and 6, are municipal, industry, and year fixed effects, respectively.

Panel (A) of Figure 2 shows the dynamics of private firms’ g, with 95 % confidence
intervals. It can be seen that g, is not significantly different from 0 before the CCB is established,
but becomes significantly negative in the years after the CCB was established. This suggests that
the fall in debt funding of private firms after establishment of a CCB reflects post-establishment
dynamics, not a pre-establishment trend.

Next, we estimate regression model (2) for SOEs only. The results in Panel (B) suggest
that the B, for SOEs is not significantly different from O prior to establishment of a CCB. This
finding is similar to the private firms, but unlike what is reported for private firms, the g, of SOEs
is not statistically different from O after year ¢, and turns significantly positive after three years.
SOEs, as noted, receive most of their funding from the large state-owned banks. It is thus unre-
markable that their debt volume is unaffected by the establishment of CCBs. Although CCBs di-
verted some financial resources away from the large state-owned banks, a comparison of Panel
(A) and (B) in Figure 2 suggests that they did not increase credit supply to local private firms.
Quite the contrary, the debt funding of local private firms deteriorates after the establishment of a
CCB.
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Figure 2 B, dynamics for (A) private firms and (B) SOEs
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Figures 2, Panel (A) and Panel (B) delineate the impact establishment of CCBs has on credit supply to private firms and
SOEs, respectively. We consider an 8-year window that spans the three years before establishment of the CCB to five
years after. The vertical lines represent 95 % confidence intervals adjusted for clustering. The figures report estimated
coefficients g, (k = —3,-2,...,5) from the regression (2), in which CCB, ., equals 1 for observations taken from k
years before the CCB establishment, CCB, . equals 1 for observations taken from k years after the CCB establishment.
The regression takes into account municipal, industry, and year fixed effects.
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To further strengthen our causality claims, we provide evidence that our results are not driven by
the fact that a municipality with observable characteristics related to firm debt levels is more likely
to establish a CCB. To pin down this potential endogenous selection of municipalities, we estimate

an augmented version of our baseline regression equation:®
Yijet = @ + BCCB + pTreatment, X t + nX;jct + Ay + PZ 1998 X Op + V. + 8 + 0¢ + &t (3)

The dependent variable y;;., again denotes total debt of firms (in logarithm)/interest rate paid on
debt. The interaction term Treatment, x t controls for the time trends in the treated municipalities,
in which Treatment, is a dummy variable that equals 1 if municipality ¢ established a CCB during
our sample period. The interaction term Z ;495 x 6, controls for endogenous selection of munici-
palities in establishing CCBs. The vector of variables potentially affecting the selection into estab-
lishing a CCB, Z_,44¢, cOntains municipal-level controls for the first year in our sample period,
including rural population to total population, employment rate, ratio of the number of college
students to total population, growth rate in fixed-asset investments, population density, GDP

growth rate, ratio of retail deposits to GDP, and ratio of total bank loans to GDP.

8 A similar approach has been adopted in the DID literature. For example, Li et al. (2016) use such specification to
control for the endogenous selection on flattening government hierarchy.
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Table 4 Controlling for endogenous selection

Log debts Interest rate
1) ) ©) (4)

CCB —0.093*** —0.077*** 0.009*** 0.007***

(0.011) (0.011) (0.001) (0.001)
Treatment, X t —0.008*** 0.001***

(0.001) 0.000

No. of obs. 2,011,910 2,011,910 1,463,519 1,463,519
R-squared 0.789 0.789 0.202 0.202
Firm controls YES YES YES YES
Z¢ 1905 X PoSte YES YES YES YES
Municipality FE YES YES YES YES
Industry FE YES YES YES YES
Year FE YES YES YES YES

This table reports the results of estimating regressions equation (3) of debt funding of private firms as shown in col-
umns (1) and (2) and interest rate for private firms as shown in columns (3) and (4), on establishment of CCBs. Firm-
level controls include log total assets, return on assets (ROA), the ratio of fixed assets to total assets, log firm age, and
log sales revenue. Selection variables Z, ,49¢ are municipal-level controls for the first year in our sample period,
including the ratio of rural population to total population, employment rate, ratio of student population to total popu-
lation, growth rate in fixed-asset investments, population density, GDP growth rate, ratio of retail deposits to GDP,
and ratio of total bank loans to GDP. Treatment, is a dummy variable that equals 1 if municipal ¢ established a CCB
during our sample period. Post,, is a dummy variable that equals 1 if municipal ¢ has a CCB in year t. All regressions
include municipal, industry, and year fixed effects, and standard errors of the estimated coefficients are clustered on
municipal*industry level.

The results of the estimation are presented in Table 4. These results are qualitatively the same as
our baseline estimates, implying that the selection variables do not significantly shape the relation
between CCB establishment and firm debt. This evidence that our baseline results are not driven

by municipalities’ endogenous selection further validates our choice of a DID approach.

3.3 Which firms benefit from establishment of CCBs?

In this section, we examine whether all private firms’ debt funding conditions are adversely af-

fected by CCBs to differing degrees. Based on equation (1), we estimate an augmented regression
Yijet = @ + BCCBy + B'CCBey X industry; j—j +n'Xijer + AZee + v + 8; + 0¢ + &jce 4)

in which dependent variable y;;.. denotes the total debt of firms (in logarithm) and interest rate
paid on debt. We interact CCB,, with a dummy variable industry; ;-; , which equals 1 if firm i

belongs to industry j, of all broadly-defined industries,® and 0 otherwise. In unreported tests, we

% According to the Chinese national standards publication Industrial Classification for National Economic Activities,
GBIT 47542002, our data from the Chinese Industrial Enterprises Survey covers firms under three classifications: B.
mining, C. manufacturing, and D. infrastructure (which includes water, gas, energy production and supply).
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estimate equation (4) across all industries and find that, with the exception of private infrastructure
firms, establishment of CCBs negatively impacts the debt funding of all private firms and their
funding costs. For the sake of parsimonious exposition, we only report the estimated results for
private firms from the infrastructure industry in Table 5. These results illustrate that establishment
of CCBs led to a rise of 5.7 % in debt funding for private infrastructure firms, as well as a fall of
100-120 basis points in funding costs.'® Unlike non-infrastructure firms, infrastructure firms are
clear winners when CCBs are established. This finding contrasts with the convential wisdom that
Chinese private firms are unconditionally worse off in their access to finance than SOEs due to
political favoritism.

Table 5 Debt funding for infrastructure firms

Log debts Interest rate
@ @ @) (4)

CCB*Infra —0.257*** 0.057** —0.012*** —0.010***

(0.056) (0.024) (0.004) (0.004)
CCB -0.000 —0.071*** 0.011*** 0.008***

(0.015) (0.009) (0.001) (0.001)
No. of obs. 2,437,905 2,310,042 1,650,511 1,613,447
R-squared 0.861 0.921 0.618 0.640
Controls NO YES NO YES
Municipality FE YES YES YES YES
Firm FE YES YES YES YES
Year FE YES YES YES YES

Standard errors in parentheses. * p < 0.10, ** p < 0.05, ***p < 0.01.

This table reports the results of estimating the regression equation (4) of debt funding of firms as shown in columns (1)
and (2), and interest rate as shown in columns (3) and (4), on establishment of CCBs. It also includes an interaction
term with an industry dummy Infra, which equals 1 if the firm is a private infrastructure firm, and 0 otherwise. Firm-
level controls include log total assets, return on assets (ROA), the ratio of fixed assets and total assets, log firm age, and
log sales revenue. Municipality-level controls include the ratio of total retail deposits to GDP, ratio of total bank loans
to GDP, and GDP growth rate. All regressions include municipal, firm, and year fixed effects, and standard errors of
the estimated coefficients are clustered on municipal*industry level. Columns (1) and (3) are based on regressions
without firm-/municipality-level controls, while columns (2) and (4) are based on regressions with firm- and munici-
pality-level controls.

Drilling down on this finding, we ask whether the improved funding conditions for private infra-
structure firms are driven by better creditworthiness relative to private non-infrastructure firms.
For this purpose, we compute z-scores of both infrastructure and non-infrastructure firms by esti-
mating the model proposed in Altman (1983) and Altman et al. (2014) on the bankruptcy likeli-
hood of firms, which itself is an augmented version of Altman (1968). Table 6 presents the com-
parison between z-scores of the two types of firms.

10 Results for firms in other industries are available upon request.
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Table 6 Z-score: private infrastructure versus private non-infrastructure firms

Min Max Median Mean Diff. in mean
Infrastructure 0.994 2.263 1.197 1.408
—1.751%**
Non-infrastructure 1.934 4,924 3.113 3.159

Standard errors in parentheses. *p < 0.10, ** p < 0.05,***p < 0.01.

This table presents the summary statistics of z-scores for private infrastructure and non-infrastructure firms, respec-
tively. Z-scores are computed by estimating an Altman (1983, 2014) model of the bankruptcy likelihood of firms. The
difference in mean between the two subsamples is also reported.

The mean z-score of private non-infrastructure firms is significantly higher than that of private
infrastructure firms, meaning that infrastructure firms generally have inferior credit quality. The
mean z-score of infrastructure firms is 1.41, implying that they are often financially unstable. Fur-
ther, their median z-score is below the bankruptcy threshold of 1.23, when computed from the
model proposed in Altman et al. (2014).1! In contrast, the median z-score of non-infrastructure
firms is above the stability threshold 2.90 (Altman et al., 2014), implying that non-infrastructure
firms are much healthier financially.

We further find that the credit quality of infrastructure firms deteriorates after the estab-
lishment of CCBs. As seen in Table 7, estimating regression equation (1) and using the z-scores
of private firms as the dependent variable, we document that CCBs led to a significant drop in z-
scores of infrastructure firms and a significant rise in the z-scores of non-infrastructure firms. In
our unreported tests, we also find that both the discrepancy in z-scores between these two types of
firms and the z-score dynamics after establishment of CCBs are not merely driven by the differ-
ence in their leverage ratios. This implies that the herding of CCB loans in the infrastructure sector
results in both higher indebtness and cumulating financial risks in the infrastructure industry.

We now present evidence that the deterioration of the credit quality of infrastructure firms
is related to the establishment of CCBs by examining the dynamics of the z-scores of infrastructure
and non-infrastructure firm. Specifically, we look at ZSCORE;;., in equation (5) before and after the

establishment of CCBs by estimating «; (k = —3,-2,...,5) from

ZSCOREL]Ct =a+ a_3CCBC‘t_3 + a_zccBC't_z + -+ aocCBc't_'_l + .- a4CCBC‘t+5 + Ye + 61 + (5)

0: + €ijet

where y,, §;, and 6, are municipal, firm, and year fixed effects, respectively.

1 Please note that the thresholds estimated in Altman et al. (2014) model are not based on the same set of Chinese
firms as ours. We thus use their thresholds for reference, not as hard criteria.
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Table 7 Establishment of CCBs and z-scores of firms

Private infrastructure firms Private non-infrastructure firms
1) (2) ) (4)

CcCB —0.292** —0.198* 0.725*** 0.308***

(0.126) (0.114) (0.061) (0.045)
No. of abs. 31,517 28,034 2,261,871 2,155,122
R-squared 0.682 0.705 0.691 0.779
Controls NO YES NO YES
Municipality FE YES YES YES YES
Firm FE YES YES YES YES
Year FE YES YES YES YES

Standard errors in parentheses. * p < 0.10, ** p < 0.05,***p < 0.01.

This table reports the results of estimating the basic regression equation (1) for firms’ z-scores for private infrastructure
firms as shown in columns (1) and (2), and private and non-infrastructure firms as shown in columns (3) and (4) on
the establishment of CCBs. Firm-level controls include log total assets, return on assets (ROA), ratio of fixed assets
to total assets, log firm age, and log sales revenue. Municipality-level controls include the ratio of total retail deposits
to GDP, ratio of total bank loans to GDP, and GDP growth rate. All regressions include municipal, firm, and year
fixed effects, and standard errors of the estimated coefficients are clustered on municipal*industry level. Columns (1)
and (3) are based on regressions without firm-and municipality-level controls, while columns (2) and (4) are based on
regressions with firm- and municipality-level controls.

Figure 3 Dynamics of a,, for (A) private non-infrastructure firms and (B) private infrastructure firms

d 3 d 2 d_1 d1 d2 d3 d4 db d 3 d 2 d_1 d1 d2 d3 d4 ds
w |

_ 1
—_
.
d
2 .
|
—_
—_—

(A) (B)

Panel (A) and Panel (B) delineate the impact of establishing CCBs on the credit quality of private non-infrastructure
firms and private infrastructure firms, respectively. We consider an 8-year window that spans the three years before
establishment of the CCB to five years after. The vertical lines represent 95 % confidence intervals, adjusted for
clustering. The panels report estimated coefficients a;, (k = —3,—2,...,5) from the regression (5), in which CCB_,_
equals 1 for observations taken from k years before the CCB establishment, CCB, . equals 1 for observations taken
from k years after the CCB establishment. The regression takes into account municipal, industry, and year fixed ef-
fects.

Panel (A) of Figure 3 shows the dynamics of private non-infrastructure a;, with 95 % confidence
intervals. Panel (B) illustrates the corresponding estimates for infrastructure firms. For firms in
both subsamples, «, is not significantly different from zero before the establishment of CCBs. a;
of non-infrastructure firms improves after the establishment of CCBs, while «,, of infrastructure
firms deteriorates. This evidence, taken as a whole, implies that the concentration of CCB loans in
the infrastructure industry is not driven by the superior credit quality of such firms.
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4 What mechanisms drive credit shifts
following the establishment of a CCB?

The previous section documents evidence that the establishment of CCBs leads to a tightening of
debt volumes for private non-infrastructure firms, as well as higher funding costs. In contrast,
private infrastructure firms benefit from the creation of CCBs, even with their inferior credit qual-
ity. In the following subsections, we acknowledge that municipal governments as founders and
main shareholders of CCBs often appoint CCB directors (Qian et al., 2015), which gives local
officials an opportunity to exploit CCB credit allocation to advance their personal career prospects.
We then explore how the credit allocation outcomes described above are affected by the incentives

of local officials to interfere with the CCB credit supply.

4.1  CCB establishment and municipal GDP growth

Why would CCBs grant borrowers with worse credit quality better access to financing? This be-
havior may reflect the interests of their main shareholders, i.e. the municipal governments. Unlike
officials in representative democracies seek re-election after a successful term in office, promotion
with China’s political structure is a top career concern of local officials (Maskin et al., 2000), and
GDP growth is the most powerful explanatory variable for the likelihood of promotion (Li and
Zhou. 2005).1? Therefore, local officials have strong incentives to back projects that promptly
boost GDP such as infrastructure and real estate projects in their municipalities.

China’s tax-sharing reform in 1994 severely curtailed the fiscal resources that local offi-
cials could divert to such projects. The reform adjusted the tax distribution between central and
local governments, leaving local governments a much smaller share of tax revenues, thereby lim-
iting the ability of local governments to stimulate their local economy through direct public spend-
ing. The establishment of CCBs in the mid-1990s provided municipal governments a means of
boosting local GDP growth through the banking channel, i.e. via allocating credit resources to
GDP-enhancing projects.

To verify the conjecture that establishment of CCBs boosted local GDP, we regress log
GDP per capita In_GDP,, of municipality c in year t on the establishment of a CCB and municipal-

ity-level controls by estimating the following model:

12 Very late in our sample period (December 6, 2013), the Organization Department of the Chinese Communist Party
(CCP), the human resource management department of CCP in charge of staffing positions, moved to expand the
promotion criteria for local CCP officials beyond GDP-centered criteria. The new set of criteria included metrics for
economic, political, cultural, social, and environmental progress, as well as explicit language that the evaluation and
promotion of local officials will no longer depend solely on regional GDP growth rankings. See Notice on Improving
the Performance Evaluation of Local Party and Government Leaders,

http://renshi.people.com.cn/n/2013/1210/c139617-23793409.html.
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In_GDP,; = a+ CCBy + Aoy + V. + 0; + &4 (6)

The vector of municipality-level controls Z., includes the ratio of total bank loans to GDP, ratio of
foreign direct investment to GDP, ratio of population of college students to registered population,
ratio of public expenditure to GDP, and the growth rate of investment in fixed assets. y, and 6, are
municipality and year fixed effects, respectively. The results presented in Table 8 suggest that
establishment of a CCB on average contributed to a 2-4 % rise in local GDP per capita and that
the effect is statistically significant.

Table 8 Impact of CCBs on local GDP per capita

Log GDP per capita

1) &)
cCB 0.0427*** 0.024**
(0.011) (0.012)
No. of obs. 4,387 2,805
R-squared 0.977 0.983
Controls NO YES
Municipality FE YES YES
Year FE YES YES

Standard errors in parentheses. *p < 0.10,**p < 0.05,***p < 0.01.

This table reports the results of estimating the regressions of municipalities’ log GDP per capita as specified in equa-
tion (6) on establishment of CCBs. Control variables include the ratio of total bank loans to GDP, ratio of foreign
direct investment to GDP, ratio of population of college students to registered population, ratio of public expenditure
to GDP, and the growth rate of investment in fixed assets. All regressions include municipal and year fixed effects,
and standard errors of the estimated coefficients are robust Huber-White standard errors. Column (1) is based on
regressions without municipality-level controls, while column (2) is based on regressions with municipality-level
controls.

To assess whether the GDP growth documented above signals sustainable economic growth or just
a short-term boost that may be related to some local official’s short-term agenda, we estimate the
dynamics of a municipalitie’s GDP growth before and after the establishment of a CCB for longer
periods (k = —3,-2,...,5) around the CCB establishment event:

ln_GDPCt =Qa + CZ_3CCBC‘t_3 + (X_ZCCBC‘t_Z + ee + a()CCBC‘t_'_l + oo + a4CCBC‘t+5 + /’{th + (7)
Ye + Bt + Ectr

where In_GDP,, is log GDP per capita of municipality c in year t; y, and 6, are municipality and
year fixed effects, respectively. The estimates of «, plotted in Figure 4 suggest that the stimulating
effect of CCB on GDP growth is the strongest during the year after the year of the CCB establish-
ment. It diminishes afterwards, becoming statistically insignificant after two years. These results

overall suggest that establishment of a CCB was only likely to boost the regional economy briefly.
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Figure 4 Dynamic effect of CCB on GDP per capita, a; (k = —3, -2, ...,5)
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This figure shows the average impact of establishment of a CCB on municipal GDP per capita. We consider an 8-year
window that spans the three years before establishment of the CCB to five years after. The vertical lines represent
95 % confidence intervals, adjusted for robust standard errors. We report estimated coefficients a;, (k = —3, -2, ...,5)
from estimation regression equation (7), in which CCB,,_, equals 1 for observations taken from k years before the
CCB was established, CCB, ., equals 1 for observations taken from k years after the CCB was established. The
regression takes into account municipal and year fixed effects.

To relate these aggregate level results to our firm-level evidence that indicates a shift of funding
to infrastructure firms and explore the real effects further, we examine the aggregate impact of
establishment of a CCB on local real estate investment. Infrastructure investments are often closely
related to real estate development, but many real estate firms in China are registered in part of the
service sector, which is not covered by our data. Therefore, we pursue total real estate investment
at the municipality level. Similar to the specification of equation (6), we regress the total real estate
investment of municipality c in year t on establishment of a CCB and municipality-level controls
using real estate investments,, as the dependent variable. The results, reported in Table 9, suggest
that total real estate investment in a municipality on average increases by up to 21 % after a CCB
Is established.
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Table 9 Establishment of CCBs and total real estate investments

Log municipality-level real estate investment

) 2

CCB 0.197*** 0.215%**
(0.065) (0.066)
No. of obs. 4,401 1,771
R-squared 0.936 0.962
Control NO YES
Municipality FE YES YES
Year FE YES YES

Standard errors in parentheses. * p < 0.10, ** p < 0.05,***p < 0.01.

This table reports the results of estimating the regressions of municipalities’ log real estate investment on establish-
ment of CCBs,following the specification of equation (6), using real estate investments,, as the dependent varia-
ble. Control variables include the ratio of total bank loans to GDP, ratio of total bank deposit to GDP, population,
population density, income from sale of land rights, fiscal income, house price, and GDP in logarithm form. All
regressions include municipal and year fixed effects, and standard errors of the estimated coefficients are clustered on
the municipal level. Column (1) is based on regressions without municipality-level controls, while column (2) is based
on regressions with municipality-level controls.

This finding is consistent with existing studies that argue that infrastructure (Geng et al., 2016)
and real estate (Qian et al., 2011) projects are the preferred means by which municipal officials
seek to stimulate local GDP.

Finally, we show that the aggregate shift to more real estate investments is related to the
crowding out of non-infrastructure non-real estate firms documented in Section 3. Specifically, we
present evidence that the more the credit resources are diverted towards infrastructure or real estate
investment, the less credit is extended to private non-infrastructure firms. For this purpose, we
rank all municipalities by the share of real estate investment in local GDP and define a dummy
variable real estate dependence,, which equals 1 if the share is above the mean,® or 0 otherwise.
We estimate model (8), an augmented version of our basic equation (1), using the interaction term

CCB x real estate dependence as an independent variable.

In_debt;j. = a + BCCB.; + ¢CCB, X real estate dependencecs + NXjjce + Aoy +ve + (8)

6] + Gt +€ij(:t-

As the results in Table 10 show, a CCB establishment in a real-estate-dependent municipality adds
an extra 3 % to the crowding out effect on the debt funding of private firms, as well as an extra
40-70 basis points in funding cost.

13 Qur results are also robust if we use median value.
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Table 10 Real estate dependence and credit allocation to private firms

Log debts Interest rate
1) &) ©)) (4)

CCB*real estate dependence —0.029*** —0.032%** 0.007*** 0.004***

(0.010) (0.004) (0.001) (0.001)
cCB —0.052*** —0.134%*** 0.016*** 0.011%**

(0.020) (0.010) (0.001) (0.001)
No. of obs. 2,449,947 2,333,048 1,766,261 1,727,384
R-squared 0.215 0.787 0.100 0.202
Controls NO YES NO YES
Municipality FE YES YES YES YES
Industry FE YES YES YES YES
Year FE YES YES YES YES

Standard errors in parentheses. *p < 0.10,**p < 0.05,***p < 0.01.

This table reports the results of estimating regression equation (8) for debt funding of private firms shown in columns
(1) and (2) and interest rate shown in columns (3) and (4) on establishment of CCBs), using an interaction term
CCB,; X real estate dependence  with firm- and municipality-level controls. The dummy variable
real estate dependence equals 1 if the share of a municipality’s real estate investment in local GDP is above the
median, and 0 otherwise. Firm-level controls include log total assets, return on assets (ROA), ratio of fixed assets to
total assets, log firm age, and log sales revenue; municipality-level controls include the ratio of total retail deposits to
GDP, ratio of total bank loans to GDP, and GDP growth rate. All regressions include municipal, industry, and year
fixed effects, and standard errors of the estimated coefficients are clustered on municipal*industry level. Columns (1)
and (3) are based on regressions without firm- and municipality-level controls, while columns (2) and (4) is based on
regressions with firm- and municipality-level controls.

4.2  Credit allocation and promotion pressure

If GDP growth is a crucial criterion for career advancement for local officials, it seems reasonable
to posit that officials might seek to exploit resources that stimulate local economic growth to win
promotion tournaments.

To explore the impact of promotion pressure on the allocation of credit following the
establishment of a CCB, we estimate equation (9), augmented from baseline regression (1), such
that

ln_debtuct =a + ﬁCCBCt + GCCBCt X MCt + r]Xl]Ct + AZCt + yC + 6] + gt + Sith' (9)

where M., denotes the value of promotion pressure index (PPI1) for municipality c in year t. Fol-
lowing Qian et al. (2011), for each municipality, we construct the promotion pressure index of
local officials by combing municipal GDP growth, fiscal deficit/fiscal income ratio, and unem-
ployment rate. The promotion pressure index is constructed as follows: In year ¢, for each of the
three pressure measures P;., i = {1,2,3}, municipal GDP growth, fiscal surplus/fiscal income ratio,
and employment rate, the pressure indicator ¢, for municipality c is defined as
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o = {1 if Pict < Pict,

0 otherwise
where P, denotes the average of measure P;. The PPI of municipality c in year ¢ is computed as
PPl = Y31 tict-

Municipal officials compete with each other for promotion. As a higher index value re-
flecting a below-average level of municipality GDP growth, fiscal surplus, and employment, sig-
nals poor performance relative to their peers, an official in a low-growth municipality faces greater
challenges in obtaining a promotion. Thus, we presume that higher levels of the promotion pres-
sure index reflect greater incentives for local officials to stimulate the economy. The term
CCB. x M, captures the interaction between establishment of CCBs and promotion pressure, M.

The results, reported in column (1) of Table 11, confirm that the debt of private firms
declines is greater after the establishment of a CCB in a municipality when local officials face

higher promotion pressure.

4.3  Credit allocation and fiscal condition

A local official, including one under heightened promotion pressure, can exploit fiscal resources
to boost economic outcomes. However, as the local government’s fiscal constraint becomes more
binding, the likelihood increases that the official must turn to alternative financial instruments such
as credit allocation by a CCB. To explore this possibility, we re-estimate model (9) using fiscal
pressure instead of promotion pressure. We measure fiscal pressure in two ways.'* Municipality
c¢’s ratio of fiscal deficit to GDP in year ¢ directly reflects the tightness of the local government’s
fiscal constraint. Municipality ¢’s ratio of land right sales revenue to total fiscal income in year
t, as well as its ratio of land right sales revenue to GDP in year t provide indirect measures of
fiscal pressure. The latter indirect proxies should capture the 1994 tax-sharing reform that limited
the capability of local governments to stimulate the economy through direct public spending. As
a result, sales of urban land rights became an important alternative for municipal fiscal income.
Thus, the market supply of urban land reflects the local government officials’ incentive to increase
income as a response to their fiscal constraints.

The results, as reported in Table 11 columns (2)—(4), clearly show that debt volumes of
private firms are reduced more severely in the municipalities with higher fiscal pressure. These

indirect pressures are reflected in a higher ratio of land right sales to fiscal income as shown in

14 Data on total debt of most municipalities are only available after 2009. This prevents us from using debt level as a
measure of fiscal pressure.
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column (2), higher ratio of land right sales to GDP as shown in column (3), and higher ratio of

fiscal deficit to GDP ratio as shown in column (4).

Table 11 Fiscal and promotion pressure and debt financing of private firms

Log debts
@ ) (©)) (4)
CCB*promotion pressure —0.009***
(0.002)
CCB*(land right sales/fiscal income) —0.002***
(0.000)
CCB*(land right sales/GDP) —0.023***
(0.005)
CCB*(deficit/GDP) —0.276***
(0.066)
CCB —0.118*** —0.141*** —0.144*** —0.122***
(0.012) (0.011) (0.010) (0.011)
No. of obs. 1,873,131 1,978,355 2,300,548 2,007,315
R-squared 0.7774 0.7810 0.7879 0.7799
Controls YES YES YES YES
Municipality FE YES YES YES YES
Industry FE YES YES YES YES
Year FE YES YES YES YES

Standard errors in parentheses. * p < 0.10, ** p < 0.05,***p < 0.01.

This table reports the results of estimating regression equation (9) for debt financing of private firms on establishment
of CCBs with an interaction term CCB,; X M., and firm- and municipality-level controls. Fiscal and promotion pres-
sure M, is measured by a promotion pressure index shown in column (1), land right sales/fiscal income pressure
shown in column (2), land right sale/GDP as shown in column (3), and fiscal deficit/GDP as shown in column (4),
respectively. Firm-level controls include log total assets, return on assets (ROA), ratio of fixed assets to total assets,
log firm age, and log sales revenue. Municipality-level controls include the ratio of total retail deposits to GDP, ratio
of total bank loans to GDP, and GDP growth rate. All regressions include municipal, industry, and year fixed effects,
and standard errors of the estimated coefficients are clustered on municipal*industry level.

4.4 Social welfare implications

So far, we have considered whether establishment of a CCB relates to a shift in credit allocation
from private non-infrastructure enterprises to private infrastructure firms. We have also docu-
mented that this shift cannot be explained by the superior credit quality of private infrastructure
firms and that any boost in local GDP related to establishment of a CCB is short-lived. To relate
this shift to credit misallocation, however, we need to develop evidence on the social welfare im-
plications from the credit reallocation through CCBs. In particular, we explore whether infrastruc-
ture investments exert positive externalities that improve the performance of non-infrastructure
entities. To investigate the contribution of establishment of a CCB to the performance of local

private firms, we re-estimate regression equation (1) using various indicators of firm performance
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as dependent variables: return on assets (ROA), return on equity (ROE), and gross profit margin
(GPM).™ The results are presented in Table 12.

Table 12 Establishment of CCBs and performance of private firms

All private firms

ROA ROE GPM
(€] ) (©)

CCB —0.009*** —0.027*** —0.005***

(0.002) (0.005) (0.001)
No. of obs. 2,333,048 2,324,707 2,333,048
R-squared 0.452 0.350 0.240
Controls YES YES YES
Municipality FE YES YES YES
Industry FE YES YES YES
Year FE YES YES YES

Standard errors in parentheses. * p < 0.10, ** p < 0.05, ***p < 0.01.

This table reports the results of estimating the basic regression equation (1) of firm performance measured by return
on assets (ROA) as shown in column (1), return on equity (ROE as shown in column (2), and gross profit margin
(GPM) as shown in column (3), respectively, on establishment of CCBs, with firm- and municipality-level controls,
for private firms. Firm-level controls include log total assets, fixed assets/total assets ratio, log firm age, and log sales
revenue; municipality-level controls include total retail deposits/GDP ratio, total bank loans/GDP ratio, and GDP
growth rate. All regressions include municipal, industry, and year fixed effects, and standard errors of the estimated
coefficients are clustered on municipal*industry level.

Although municipal governments mobilized more credit to infrastructure firms through the estab-
lishment of CCBs, our results suggest that the resulting boost in infrastructure investment did not
benefit local firms generally. There is no significant impact from the establishment of a CCB on
the ROA of private firms or adverse impacts on the ROE and GPM of firms on the performance
of non-infrastructure firms.

This result is consistent with our aggregate level analysis in Section 4.2 (and Figure 4, in
particular), where we have shown no positive long-run impact of establishment of a CCB on local
economic development. Although local GDP is boosted right after the launch of CCB operations,
the stimulating effect is quickly exhausted. This implies that financial resources are allocated to
projects, many related to infrastructure or real estate, that trigger a temporary boost in output but

do not contribute to long-term economic growth.

15 We also estimate the model by excluding infrastructure firms from the sample. The results are qualitatively un-
changed.
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5 Robustness check

In this section, we conduct several checks to ensure that our results are robust to different assump-

tions and setups, as well as assure they are not driven by certain subsamples in the data.

5.1 Different fixed effects

To examine the sensitivity of our results to the set of fixed effects, we redo our baseline regression
(1) using different sets of fixed effects. The results are reported in Table 13. Columns (1) and (2)
are based on municipality, industry, year, and industry * year fixed effects in order to take care of
the time-varying characteristics of industries, and columns (3) and (4) exclude industry fixed ef-
fect. The outcome (Table 13) suggests that all the results are qualitatively unchanged, so that our

baseline results are not biased by any particular setup of fixed effects.

Table 13 Robustness check: fixed effects

All private firms

Log loans Interest rate Log loans Interest rate
) 0] @) (4)

cCB —0.125%** 0.012*** —0.070*** 0.007***

(0.009) (0.001) (0.009) (0.001)
No. of obs. 2,332,973 1,727,294 2,310,042 1,613,447
R-squared 0.788 0.208 0.922 0.647
Controls YES YES YES YES
Municipality FE YES YES YES YES
Industry FE YES YES NO NO
Firm FE NO NO YES YES
Year FE YES YES YES YES
Industry*year FE YES YES NO NO

Standard errors in parentheses. * p < 0.10, ** p < 0.05, ***p < 0.01.

This table reports the results of estimating the basic regression equation (1) of debt funding of firms as shown in
columns (1) and (2), and interest rate as shown in columns (3) and (4), on establishment of CCBs with firm- and
municipality-level controls for private firms, with different settings of fixed effects. Columns (1) and (2) are based on
regressions with municipality, industry, year, and industry*year fixed effects, while columns (3) and (4) are based on
municipality, firm, and year fixed effects. Firm-level controls include log total assets, return on assets (ROA), ratio of
fixed assets and total assets, log firm age, and log sales revenue. Municipality-level controls include the ratio of total
retail deposits and GDP, ratio of total bank loans to GDP, and GDP growth rate. All regressions include municipal,

industry, and year fixed effects, and standard errors of the estimated coefficients are clustered on municipal*industry
level.
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Table 14 Establishment of CCBs and private start-up firms

Panel A. Log loans

Gap year =0 Gap year =1 Gap year = 2
@) @ ®) 4) ®) (6)

cCB -0.254 -0.138 -0.301 -0.116 —0.475%** —0.172%**

(0.239) (0.118) (0.189) (0.079) (0.144) (0.065)
No. of obs. 89,053 86,276 100,512 98,232 110,240 108,764
R-squared 0.256 0.805 0.239 0.798 0.242 0.798
Controls NO YES NO YES NO YES
Municipality FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES
Panel B. Interest rate

Gap year =0 Gap year =1 Gap year = 2
@) &) @) 4) ®) (6)
CcCB 0.012 -0.001 0.019*** 0.010** 0.020*** 0.009*
(0.010) (0.011) (0.005) (0.005) (0.004) (0.005)

No. of obs. 67,717 67,130 76,010 75,370 82,826 82,200
R-squared 0.144 0.240 0.143 0.243 0.149 0.246
Controls NO YES NO YES NO YES
Municipality FE YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES
Year FE YES YES YES YES YES YES

Standard errors in parentheses. *p < 0.10,**p < 0.05,***p < 0.01.

This table reports the results of estimating the basic regression equation (1) for debt funding of firms (Panel A), and
interest rate (Panel B) on establishment of CCBs. There are three subsamples of private start-up firms: firms estab-
lished in the same year as the local CCB (Gap year = 0, columns (1) and (2) in both panels), firms established one
year before (Gap year = 1, columns (3) and (4) in both panels) the local CCB, and firms established two years before
(Gap year = 2, columns (5) and (6) in both panels) before the local CCB. Firm-level controls include log total assets,
return on assets (ROA), ratio of fixed assets to total assets, log firm age, and log sales revenue. Municipality-level
controls include the total retail deposits to GDP, ratio of total bank loans to GDP, and GDP growth rate. All regressions
include municipal, industry, and year fixed effects. and standard errors of the estimated coefficients are clustered on
municipal*industry level. In both panels, columns (1), (3), and (5) are based on regressions without firm- and munic-
ipality-level controls, while columns (2), (4), and (6) are based on regressions with firm-/municipality-level controls.

5.2 Impact on private start-ups

Since start-up firms own less pledgeable assets as collateral and their creditworthiness hard to
determing based on their short operational and credit histories, banks typically reject start-up loan
applications. Therefore, including start-up firms in our sample may overestimate the impact of the
establishment of a CCB on the credit supply to local firms. To investigate the effects of CCB
presence on private start-ups, we construct sub-samples containing firms established in the same

year as the local CCB (Gap year = 0), firms that are established one year (Gap year = 1) before the
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local CCB, and firms established two years (Gap year = 2) before the local CCB, respectively. We
then rerun regression (1) on each of these subsamples. The results presented in Table 14 (odd-
numbered columns report results without controls, and even-numbered columns report results with
controls) suggest that establishment of a CCB had no impact, or at most vaguely negative impact,
on the volume of debt funding or funding cost for the youngest start-ups (Gap year = 0 and 1).
This possibly reflects the fact that the youngest firms have difficulties in funding from any banks.
However, the effects on debt funding and funding cost are significant for older start-ups. The eco-
nomic magnitude of the estimated effects is qualitatively the same as all private firms on average
(compare to Table 1). However, considering the very small share of start-up firms with Gap year

= 0 (less than 4% of all private firms), our baseline results are not substantially biased.

5.3  Sub-sample analysis

We also rerun regression (1) using various sub-samples and confirm that our results are not biased

by a particular sub-sample.

Excluding observations from infrastructure firms
Since CCB establishments significantly increase debt financing of private infrastructure firms, in-

cluding such firms in our baseline regression may bias our estimation upwards. Estimating the
model on a sub-sample excluding infrastructure private firms, we confirm, as shown in columns
(1) and (2) of Table 15, that the estimated coefficients remain qualitatively the same. As expected,
the effect on debt funding of firms is slightly more negative and the rise in firms’ funding cost
slightly smaller than in our baseline results.

Excluding observations with CCBs established before 1999
Due to limitation of data availability, our data start from 1998. As a result, CCBs established before

1999 play no role in our diff-in-diff analysis. The firms in the same municipalities as their CCB
are always in the treatment group. We rerun regression (1) by excluding observations with these
CCBs. The the results, which appear in columns (3) and (4) of Table 15, remain qualitatively
unchanged. This suggests that our results are primarily driven by the establishment of CCBs, and

not unobservable factors in municipalities with CCBs established before 1999.

Excluding direct-controlled and sub-provincial municipalities
Centrally-controlled, direct-administered and sub-provincial municipalities are directly governed

by the provincial administration. The munidicpalities often enjoy better economic development
and provide more job opportunities. Thus, demand for infrastructure and real estate development

in these municipalities tends to be high and their municipal governments have a strong incentive
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to allocate bank credit through CCBs to infrastructure and real estate sector. To ensure that our
results are not only driven by these municipalities, we exclude them from our sample and redo the
estimation. The results, shown in columns (5) and (6) of Table 15, remain qualitatively unchanged.
This finding indicates that the impact of establishment of a CCB on the debt funding of firms is

still significant, but the magnitude is slightly smaller compared with Table 1.

Excluding observations after 2010
It has been suspected in the literature (e.g. Brandt et al., 2014; Chen, 2018) that the quality of the

2010 survey was relatively low. It featured a much higher share of SOEs than average years and
had many more inconsistencies in equity capital than surveys from other years. To check whether
our results are affected by these contaminated observations, we exclude all observations from 2010
and redo the estimation. The results, which appear in columns (7) and (8) of Table 15, remain
qualitatively the same, and quantitatively similar to our baseline results, implying that our findings

are robust to including 2010 observations.

Table 15 Robustness check: regressions with sub-samples

Log Interest Log Interest Log Interest Log Interest
loans rate loans rate loans rate loans rate
@ @ (©)) (4) ©) (6) 7 ®
CcCB -0.146***  0.012***  -0.138***  0.018***  -0.132***  0.013***  -0.141***  (0.012***
(0.010) (0.001) (0.011) (0.002) (0.010) (0.002) (0.010) (0.001)
No. of Obs. 2,309,057 1,709,978 927,841 661,903 1,798,245 1,319,023 2,313,817 1,710,405
R-squared 0.785 0.203 0.756 0.178 0.780 0.193 0.787 0.204
Controls YES YES YES YES YES YES YES YES
Municipality FE YES YES YES YES YES YES YES YES
Industry FE YES YES YES YES YES YES YES YES
Year FE YES YES YES YES YES YES YES YES

Standard errors in parentheses. *p < 0.10,**p < 0.05,***p < 0.01.

This table reports the results of estimating basic regression equation (1) for debt funding of firms as shown in odd-
numbered columns and interest rate as shown in even-numbered columns, on establishment of CCBs with firm- and
municipality-level controls, for private firms from various subsamples. Excluding infrastructure firms is shown in
columns (1) and (2). Excluding observations with CCBs established before 1999 appears in columns (3) and (4).
Excluding direct-controlled and sub-provincial municipalities are given in columns (5) and (6). Excluding observa-
tions after 2010 is presented in columns (7) and (8). Firm-level controls include log total assets, return on assets
(ROA), ratio of fixed assets to total assets, log firm age, and log sales revenue. Municipality-level controls include the
ratio of total retail deposits to GDP, ratio of total bank loans to GDP, and GDP growth rate. All regressions include
municipal, industry, and year fixed effects. Standard errors of the estimated coefficients are clustered on municipal*in-
dustry level.

6 Conclusion

In this paper, we investigated the impact of establishment of a CCB on credit allocation to local
firms. As one of the three pillars in China’s modern banking system, CCBs were created to foster

regional banking competition, improve the allocation of financial resources, and ease access to
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credit for local private firms. However, using firm-level data, we find that the establishment of
CCBs actually led to a significant fall in debt funding of private firms, as well as a significant rise
in their funding cost. At the same time, the establishment of CCBs appears to have increased access
to bank funding for private infrastructure firms, reduced their funding cost, and inspired a rise in
local real estate investment. We further show that the improvement of debt conditions of private
infrastructure firms following the establishment of a CCB was not driven by the superior credit-
worthiness of these firms. Indeed, these private infrastructure firms tended to be riskier borrowers
than private non-infrastructure firms. Moreover, as the credit quality of these infrastruction firms
deteriorated over time, it increased CCB credit risk.

We further show that in municipalities where local officials face strong promotion pres-
sure or tight fiscal constraints, the access of private non-infrastructure firms to CCB funding be-
comes particularly scarce. In sum, our evidence points to an incentive for local officials incentive
to exploit the local CCBs under their control. They use their authority to shift credit from more
efficient, more creditworthy borrowers to infrastructure and real estate development projects that
they hope will briefly boost local GDP and improve their chances at promotion.

This study sheds light on the political economy of induced distortions in resource alloca-
tion and financial risks behind banking liberalization in China. After two decades of lending to
firms with inferior credit quality, CCBs have become NPL warehouses. Shaky borrowers, who
once enjoyed easy funding access thanks to an immaterial, implicit public guarantee, discover that
public guarantee has vaporized once their financial troubles become explicit.

Unsurprisingly, a number of CCBs suddenly found themselves on the brink of bankruptcy
when the central government began its cleanup of financial system in 2019. As of Q2 2020, the
NPL ratios of CCBs were on average 40 % higher than those of joint-stock commercial banks
established in the same time period.

Moreover, despite the rapid development of financial markets and services in China, more
innovative, productive, and creditworthy private firms still struggle for access to affordable fund-
ing. Our results suggest that the creation of competitive regional banks through banking liberali-
zation failed to deliver efficient allocation of credit where local officials could exploit the institu-
tional transition for their own interest. Therefore, our paper provides a financial explanation to the
counterintuitive notion that the once-booming private firms that made China’s economic miracle
possible from the 1980s to early 2000s, the very firms that contributed so much to China’s great
leap forward to becoming the world’s second-largest economy, found themselves in retreat and
subordinated to the advance of state-owned firms in the 2010s due to credit misallocation. Whether
China can sustain such credit misallocation without harming its prospects for long-term economic

growth and financial stability remains valuable question for future research.
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Appendix

A Summary statistics

Table A1 Summary statistics

Mean Std. error Median Min Max

Firm-level variables

Log bank loans 9.2741 1.6939 9.2032 5.0106 13.7930
Loan rate 0.0524 0.1091 0.0241 0.0002 0.8253
Log total assets 10.0684 1.4599 9.9173 7.1180 14.3067
Fixed assets/total assets 0.3659 0.2294 0.3340 0.0126 0.9240
Return on assets (ROA) 0.1102 0.2032 0.0410 -0.1930 0.9912
Return on equity (ROE) 0.2746 0.6341 0.1156 -1.3599 3.9984
Loan/total assets 0.5636 0.2910 0.5714 0.0176 1.4432
Log firm age 2.0835 0.8048 2.0794 0 3.9512
Log sales revenue 10.4311 1.4151 10.3371 6.7569 14.2757
Municipality-level variables

GDP growth rate 0.1509 0.0690 0.1483 -0.0167 0.4387
Log GDP per capita 9.8855 0.9001 9.9460 7.9132 11.7786
Deposits/GDP 1.3816 0.6721 1.2043 0.5287 4.2596
Loans/GDP 0.9654 0.4985 0.8109 0.3108 2.5264
Land right sales/fiscal income 0.5178 0.4088 0.4363 0.0008 2.0067
Land right sales/GDP 0.0293 0.0297 0.0209 0.0000 0.1475
Fiscal deficit/GDP 0.0867 0.0807 0.0649 -0.0012 0.4191
Promotion pressure index 1.6658 0.9344 2.0000 0.0000 3.0000
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B Estimates for all variables in baseline regressions

Table A2 Debt funding and interest rate for private firms, estimates for all variables

Log debts Interest rate
) @ @) (4)
CcCB —0.061*** —0.144%*** 0.018*** 0.012***
(0.020) (0.010) (0.001) (0.001)
Log total assets 1.031%** —0.015***
(0.004) (0.001)
ROA —0.204*** 0.025***
(0.031) (0.004)
Fixed assets / total assets ratio —0.727*** 0.020***
(0.009) (0.003)
Log firm age 0.039*** 0.003***
(0.002) (0.000)
Log sales revenue —0.057*** 0.014***
(0.005) (0.001)
—0.099***
(0.010)
Deposits / GDP ratio —-0.003 -0.000
(0.008) (0.001)
Loans / GDP ratio 0.045*** 0.001***
(0.010) (0.001)
GDP growth rate —0.050*** -0.002*
(0.008) (0.001)
Constant 9.136%*** —0.228*** 0.046*** 0.099***
(0.015) (0.017) (0.001) (0.008)
No. of obs. 2,449,929 2,333,048 1,766,261 1,727,384
R-squared 0.215 0.787 0.100 0.202
Municipality FE YES YES YES YES
Industry FE YES YES YES YES
Year FE YES YES YES YES

Standard errors in parentheses. * p < 0.10, ** p < 0.05,***p < 0.01.

This table reports the results of estimating the basic regression equation (1) for debt funding of firms and interest rate
for private firms on establishment of CCBs. Firm-level controls include log total assets, return on assets (ROA), ratio
of fixed assets to total assets, log firm age, and log sales revenue. Municipality-level controls include ratio of total
retail deposits to GDP, ratio of total bank loans to GDP, and GDP growth rate. All regressions include municipal,
industry, and year fixed effects, and standard errors of the estimated coefficients are clustered on municipal*industry
level. Columns (1) and (3) are based on regressions without firm- and municipality-level controls, while columns (2)
and (4) are based on regressions with firm- and municipality-level controls.
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C Probability distribution of placebo test
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