Creditor Competition, Monitoring and SME Earnings Management

Abstract:
This study examines the effects of creditor competition on firm earnings management behaviours
from a pre- and post-loan origination monitoring effectiveness perspective. Using unique matched
data on firm-creditor relationships for 64,635 European small and medium-sized businesses (SMEs)
and 471 bank creditors over 2007 to 2015, we show a favorable effect of creditor competition on
reducing small business earnings management, as SMEs engage in less earning management when
their creditors possess a lower level of market power. Such a relationship is more prominent for
firms that are smaller in size, illiquid, slow in growth or during the period of credit supply
contractions, although small businesses are also less incentivized in conducting earnings
management activities during such a period. The study further documents that creditors choose to
overlook borrowers’ accruals management behaviours for the long-term profit generated from nonlending activities. In contrast to the predictions based on bank monitoring literature, which
documents the welfare implications of credit markets such as added values to firms, our findings
show supporting evidence to the competition-stability hypothesis, debt covenant hypothesis and
cross-selling hypothesis.
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1: Introduction
Recent literature has investigated the impacts of banking market competition on non-financial
sectors and shown that with improved banking market competition and credit supply, businesses
generate more innovation (Amore et al., 2013) and small businesses pay lower interest rates and
are more likely to borrow from banks (Rice and Strahan, 2010). What is little known, however, is
how businesses react to banking market structure changes in terms of accounting practices. This
question is important because first, small businesses are more likely to be ‘informationally captured’
by bank lenders when their switching cost is high and they lack information transparency to be
more marketable in credit markets (Howorth et al., 2003). Second, with a deregulated bank market,
firms are less likely to report conservatively, suggesting an unfavorable side effect of bank
competition (Huang, 2021). However, European banking markets are more concentrated and banks
have greater market power, especially for small business lending. For example, in the UK small
business banking market, 85% of business current accounts and nearly 90% loan volumes in
England and Wales are provided by the biggest four banks1; but we know little about how small
firms make accounting decisions in respond to bank market power. Third, small firms have poorer
access to banking markets than their large counterparts and the capital market pressure is one of
the key incentives of accounting choices (Cassar et al., 2015; Dechow et al., 2010). Accruals-based
earnings, for example, have shown a superior role to operating cash flows in providing information
about future cash flows as a primary indicator for bank lenders to make lending decision (Ball and
Nikolaev, 2021). To advance our knowledge in banking and small business accounting practices,
this paper examines how bank market power affects small business earnings management and adds
value to the literature in both banking and accounting areas.
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From a banking perspective, the main logic of the financial mediation theories (Diamond,
1984) suggests that, after a loan origination, firm managers may have a degree of moral hazard and
behave in ways undesired by banks, leading to increased agency costs (Jensen and Meckling, 1976).
Therefore, banks are incentivized to curb borrowers’ managerial misbehaviors through monitoring.
However, empirical evidence is rather inconclusive. On one hand, banks with a greater market
power charge higher interest rates and are more likely to monitor borrowers to limit managerial
misbehaviors (Caminal and Matutes, 2002). On the other, firms build and maintain long-term
banking relationships, especially when they are small, informationally opaque, credit-constrained,
and more reliant on bank finance (Petersen and Rajan, 1994), enabling their bank creditors to obtain
substantial market power due to informational advantages, especially in a banking market where
high switching costs can be of a clog, such as in the EU (Chodorow-Reich, 2014). As a result,
borrowing firms might be in favor of riskier projects for higher returns when their banks exploit
market power to raise loan rates. Boyd and De Nicolo (2005) study a similar risk-shifting effect in
the banking industry and show that banks with greater market power are incentivized to shift their
risks to borrowers with less creditworthiness or are desperate in getting finance. Hence, by charging
higher rates, banks have weaker motives to monitor borrowers’ managerial misbehaviors after the
loan origination since the high-interest payments can compensate for the extra risk taken. In sum,
whether banks with greater market power have more incentives to monitor and mitigate firms’
moral hazard problems remains debatable in the banking literature. However, in general, SMEs
may be less likely to be monitored.
From an accounting perspective, debt covenant hypothesis suggests that banks use
accounting-based debt covenants as an early warning signal of borrowers’ performance to
safeguard their interests (Holthausen and Leftwich, 1983) and banks with comparative advantages
(e.g., greater market power and prolonged lending relationships with borrowers) place tight
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constraints on debt contracts (Sweeney, 1994), because banks’ reviews of firms’ operations after
covenant violations are costly. Therefore, firms’ earnings management incentives are also largely
incentivized by the aim of avoiding debt covenant violations when the benefits of avoiding a
violation outweigh the cost of poor earnings quality (Ghosh and Moon, 2010; Vashishtha, 2014).
The incentives could be especially strong for firms that are borrowing from banks with greater
market power, heavily reliant on bank finance, and suffering from credit constraints.
Besides, De la Torre et al. (2010) challenge the traditional view that banks with greater
market power are generally not interested in serving SMEs. Instead, they are advantageous in
providing SMEs with a wide range of products and services on a large scale if they can maintain
the lending relationships. These banks perceive SMEs as a core and strategic business since they
can cross-sell to and make profit from SMEs through a combination of financial services other than
lending. This cross-selling hypothesis is in line with the loss-leader hypothesis (Lepetit et al., 2008)
which jointly suggest that banks use their traditional lending activities as a loss-leader and choose
to neglect the default risk of borrowers to extract surplus from other services in the future.
Therefore, borrowing firms, especially SMEs, are less likely to be detected in managerial
misbehaviors such as earnings management.
Using financial data for 64,635 European SMEs that are matched with 471 bank creditors
through lending relationship over 2007 to 2015, this study investigates how bank market power
affects SME earnings management. The motivations behind the research setting are, first,
according to the arguments in the aforementioned literature (e.g., Ghosh and Moon, 2010), firms
that are more informationally opaque, credit constrained and more reliant on bank finance, such as
SMEs, would be suitable for this study, as SMEs are fundamentally different from large firms in
those aspects (Cassar et al., 2015; Siedchlag et al., 2014). Second, the EU’s economic stability and

5

success crucially depend on the performance of the SME sector2, and the economic importance of
the SME sector should not be underestimated. Moreover, the lending relationship between
European SMEs and their main banks has been found to be sticky and the banking sector is
relatively less competitive compared to the US (Chodorow-Reich, 2014; Marco, 2019), which all
make the sample an ideal one for this study.
The primary results of this study show that SMEs are more likely to manage earnings when
their main banks possess greater market power. Such a finding is in contrast to the results of Huang
(2021) which used a sample of large firms and found an unfavorable and unintended effect of bank
market deregulation that banks in a competitive market reduce their requirement on conservative
reporting. Our results imply that small businesses have less incentive to improve their earnings
quality when banking market is less competitive in European countries and as a result, European
small firms are more likely to be ‘informationally captured’ by banks with greater market power
and less likely to switch banks. This effect is stronger for SMEs that are relatively smaller, more
liquidity-constrained, and have fewer growth opportunities. Furthermore, this study shows that
during the Financial Crisis, SMEs’ earnings management behaviors are less often, and the positive
relationship between bank market power and SME earnings management is more pronounced.
These findings add supporting evidence to the bank risk-shifting theories which conclude that
banks with greater market power are less incentivized to limit SMEs’ managerial behaviors,
including earnings manipulation (Rajan 1992; Boyd and De Nicolo; 2005). Our results also support
the debt covenant hypothesis where SMEs have more incentives to manage earnings when they
borrow from banks with greater market power that may charge higher rates (Smith and Warner,
1979; Holthausen and Leftwich, 1983) and both the cross-selling hypothesis and the loss-leader
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hypothesis which argue that in order to cross-sell other services, banks with greater market power
are less likely to monitor SMEs in traditional lending activities, which may deepen moral hazard
problems such as earnings management (e.g., De la Torre et al., 2010).
Our results are robust to several econometric and empirical challenges such as the
identification of bank-firm lending relationship, estimation of bank market power at a disaggregate
level, endogeneity, etc. To our knowledge, this is the first research studying the relationship
between bank market power and small business earnings management, contributing to the literature
by bridging the banking literature on the relationship between bank market power and bank risk
(Petersen and Rajan, 1994) and the accounting literature on firms’ financial reporting behaviors in
bank debt financing (Stanley and Sharma, 2011). First, our data is unique and enables us to
investigate a one-to-one lending relationship from small businesses. Existing empirical studies
have attempted to proxy the dependence of firms on local bank market (Huang, 2021); but it has
been also recognized that businesses borrow more distantly, even small firms, due to the improved
technology development in banking (Petersen and Rajan, 2002). Our matched bank-small business
data overcomes such a possible estimation bias and allows us to examine the direct and
heterogeneous effects of bank market power on SMEs in a country at a disaggregated level.
Second, we contribute to the literature of small business relationship banking (e.g., Lepetit
et al., 2008). Existing empirical studies have primarily focused on banks’ activity diversification
and risk management but have not paid sufficient attention to the potential effects on SMEs’
incentives in financial reporting behaviors to respond to bank market structure variations. Besides,
previous research rarely pays attention to European SMEs, but mostly to large or listed firms in the
US (e.g., Stanley and Sharma, 2011), and Japan and India (Nara and Norma, 2019; Bhambhwani,
2017). Sampagnaro et al. (2015) use a unique matched dataset on the number of monitoring
contacts between a European bank and SMEs between 2009 to 2012, but their research focuses on
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the determinants of bank monitoring in SME lending, different from the purpose of our study.
Moreover, our unique cross-country panel-structured data consists of a richer number of
disaggregate level observations and industry coverage than many previous studies (e.g., Ahn and
Choi, 2009, 1,063 US firms), and allows us to control for both firm, industry and bank factors,
therefore enhancing the external validity of the results.
Last but not least, our results demonstrate that small businesses in European countries
behave differently from their U.S large counterparts when they respond to bank market structure
change. Alongside improved bank competition after banking deregulation in the U.S, an
unintended effect is that banks tend to ‘lowball’ borrowers and relax their demand for conservative
reporting. In contrast, our findings show that small firms in European countries, where banking
markets are concentrated, have a stronger motivation to improve their earnings quality, signaling
their information transparency to creditors when their bank has a lower market power.
The rest of this paper is structured as follows: Section 2 reviews literature and formulates
research hypothesis. Section 3 explains empirical strategies. Section 4 presents the results. The last
section concludes the paper with discussion on its practical implications and research limitations.

2. Literature and Hypotheses
2.1. Information asymmetry and earnings management
Agency theory suggests that information asymmetries exist in an imperfect market where one party
holds more information (e.g., firm) over other parties (e.g., banks) and are fundamental to
understanding the relationship between a firm and its creditors and potential conflict of interests
which may appear through lending activities (Jensen and Meckling, 1976). Due to the information
asymmetries, banks face higher information risk and take on higher credit risk when lending to
informationally opaque borrowers, such as SMEs, in comparison to lending to large and/or
8

publicly-listed firms (Cassar et al., 2015). Therefore, banks have incentives to assess the riskiness
of the borrowing SMEs’ assets and price the monitoring costs and potential losses in debt contracts,
leading to an increase in the agency cost of debt.
The assessment of financial information is crucial in alleviating information risk during
banks’ screening and monitoring process for their SME customers (Armstrong et al., 2010), and
complete financial information from SME borrowers is often regarded as the primary source for
informational risk assessment for credit-granting decisions. After a loan origination, banks demand
high-quality financial information from borrowing SMEs to increase debt-contract efficiency in
the ongoing monitoring process. For example, banks’ dependence on covenants' requirements
towards their borrowing SMEs is based on financial ratios derived from the SMEs’ reported
accounting numbers (Sweeney, 1994).
SMEs’ earnings information is of great importance as an indicator of information risk for
banks to make pricing decisions. Compared with realized operating cash flows, current earnings
are preferable for firm performance measurement and future operating cash flows prediction which
reflect the firm’s debt-repaying abilities (Dechow et al., 1995). The drive behind this is that the
timing and mismatching problems that are inherent in cash flows are alleviated by accruals due to
its recognition of revenues and expenses at the point of the economic transaction (Dechow and
Dichev, 2002; Dechow, 1994). Furthermore, the use of accrual accounting is generally considered
to reflect higher accrual quality, better management sophistication, and be a channel to signal
private information (Louis and Robinson, 2005). Some survey-based studies have found that
creditors who involve greatly in small business lending rate accrual accounting as a more preferable
source of financial information for their lending decisions (Baker and Cunningham, 1993).
However, financial information, especially earnings data, presented by small firms, which
is in general not mandatorily audited by governing bodies in European countries, might be less
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dependable and reliable to banks. For example, Bigus and Hillebrand (2017) find that firms with
fewer bank relationships tend to be less informationally transparent (e.g., disclose minimum
information) and exhibit lower levels of financial reporting quality. Since the efficiency of debt
contracts is reliant on the financial ratio-based covenants, and a violation of such debt covenants
could lead to undesirable consequences such as rejection in loan renewals and higher cost of bank
credit for firms, low-quality financial reporting information may cause a biased reflection of the
underlying state of the borrowing firms.
Particularly, firm managers have some extent of discretions to decide how to report earnings
information to present firm values more effectively and to maximize personal interests, which
could mislead banks’ lending decisions and increase their information risk exposure. European
SMEs, which are generally more informationally opaque and financially constrained (Wang et al.,
2021), are more strongly incentivized to manage earnings in order to appear more creditworthy
(Dye, 1988). The main incentives for earnings management for managers are, for example, to avoid
debt covenant violations through flexible accounting procedures (Sweeney, 1994), to meet or beat
analysts’ earnings forecasts to mislead investors (Abarbanell and Lehavy, 2002), to increase
compensation through their earning-based bonus scheme (Watts and Zimmerman, 1986), and to
secure their jobs or protect career reputation (Fudenberg and Tirole, 1995).
The degree of earnings management reflects the quality and integrity of a firm’s
management, indicating the authenticity of its financial statements. Therefore, managers have
different incentives to manage earnings prior and post loan origination. Before loan application,
managers have incentives to manipulate earnings for healthier-looking financial condition. Banks
often have lower lending standards for creditworthy firms, such as lower interest rates, higher
amounts, and less restrictive loan contracts. After the initial loan approval, due to restrictive bank
debt covenants, managers might have greater incentives to manage earnings to avoid covenants
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violations, known as debt covenant hypothesis. Debt covenant violation could result in bank exit,
in ways of, rejecting existing debts renewal applications, refusing to provide new loans or
accelerating the maturity of outstanding debts (Beneish and Press 1993). Furthermore, because of
banks’ low priority claims on firms’ assets and informational advantage, its possible exit sends a
negative signal of management to other stakeholders (Chava and Roberts, 2008).

2.2. Bank market power and monitoring incentives
As aforementioned, banks may face information risk and suffer losses in the form of agency costs
when SME managers manipulate earnings information; therefore, banks’ monitoring could be an
essential step for agency cost reduction. Black (1975) shows that banks monitor loans at lower
costs than other agencies because of their access to information from their depositors’ ongoing
history. Small firms would let banks get access to information from their decision process or even
participate in it, because bank finance is cheaper than financing from other external instruments
(e.g., publicly traded debt) at higher contract costs (Fama, 1985). Diamond (1984) argues that
banks are delegated the role of monitoring because of its gross cost advantage in collecting
information; otherwise free-rider problems or duplication of monitoring problems would arise.
Furthermore, due to banks’ low priority claims on firms’ assets, they have a strong incentive to
monitor their borrowers (Fama, 1985).
Existing studies claim that banks perform intermediary functions to mitigate firms’
managerial opportunism. For example, a firm’s main bank monitors its management and intervenes
when its performance is worsening (Hoshi, et al., 1990). Ahn and Choi (2009) show that bank
monitoring decreases borrowing firm’s earnings management behavior which proxies a firm’s
moral hazard problem. However, it is not conclusive yet whether main banks always perform their
monitoring function for borrowing firms, particularly when main banks have strong market power
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and the lending market is relatively less competitive. Covitz and Heitfield (1999) analyze the
relationship between bank market power and interest rates and find that banks with market power
charge lower interest rates. Thus, banks in monopolistic lending markets are more likely to monitor
their borrowers to prevent them from unsafe investments because of the relatively lower interest
rates they charge to compensate for the default risk. They claim that market power helps
conservative banks to reduce risk by charging lower interest rates and monitoring firms’ behaviors
more. Similarly, Caminal and Matutes (1997) study banks’ long-term monitoring on firms for the
purpose of supervision and find that because of the costs involved in monitoring, competitive banks
may not monitor and control firms’ moral hazard by restricting loan amount; instead, banks with
market power control moral hazard through monitoring and extending credit upon further
information acquisition. Caminal and Matutes (2002) also find that banks with higher market power
are more incentivized to monitor borrowers to alleviate agency problems.
Despite the above theoretical literature on the role of banks’ market power in reducing
moral hazard problems through monitoring, the investigation is limited in empirical research.
Missing from these arguments is the idea that main banks (especially those with higher market
power) can price the increased credit risk to generate more profit, if incumbent banks may ‘see
through’ firms’ earnings management behaviors (Ahn and Choi, 2009). In addition, banks’ efforts
spent on monitoring and alleviating borrowing firms’ opportunistic behaviors may also depend on
main banks’ market power, length of lending relationship and potential information asymmetries
(Sampagnaro et al., 2015). Therefore, borrower firms should not be treated as a homogenous group
as they are in previous studies. For example, Ahn and Choi’s study focuses on US public firms, the
evidence of which might not apply to European SMEs. In European countries, the banking markets
are generally concentrated and SMEs are highly reliant on bank credit (Siedschlag et al., 2014;
Wang et al., 2021). Existing literature suggests that a main bank’s information advantage allows it
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to better protect its market power from competing banks (Diamond, 1984). Since the competing
banks who do not have access to private information will have difficulties assessing their SME
customers’ creditworthiness, they are unlikely to persuade the firms into switching main banks
using lower lending standards. Therefore, banks with greater market power may be less
incentivized to monitor SMEs as they can ‘arm-twist’ the firms into accepting higher interest rates
and stricter debt covenants (Rajan, 1992).
According to the debt covenant hypothesis (Holthausen and Leftwich, 1983), lenders,
especially banks with market power, use accounting-based debt covenants to reduce the cost of
monitoring and agency problems. Since the cost of default is high even for financially-healthy
firms, the benefits of avoiding a violation can outweigh the cost of poor earnings quality (Ghosh
and Moon, 2010). To these arguments, managers may be incentivized to use accounting methods
opportunistically to reduce the likelihood of covenant violations such as earnings management
(Smith and Warner, 1979). Particularly, Stanley and Sharma (2011) suggest that bank monitoring
is an insufficient means to detect earnings management and may even incentivize managers to
manipulate earnings to avoid debt covenant violations. Therefore, banks with greater market power
may implement more stringent covenants because of low renegotiation costs for banks and high
bank-switching costs for firms (Bharath et al., 2008), and the incentives to manage earnings to
avoid debt covenant violations should be especially strong for firms which rely heavily on debt
financing and struggle with credit constraints, such as SMEs (Vashishtha, 2014).
Moreover, relationship lending literature argues that due to the long-term, personal and
direct contacts needed with the local community, larger banks have difficulties in processing ‘soft
information’ and are less willing to lend to SMEs (Berger et al., 2006). However, survey-based
research has shown that most banks perceive SMEs as a profitable and strategic sector (De la Torre
et al., 2010). In the banking sector, the relevantly larger size and higher level of concentration
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create economies of scale among a few banks, which connives them to gain greater market power
and allows them to better diversify portfolio risks (Allen and Gale, 2004). In particular, banks with
greater market power are able to offer SMEs a variety of fee-based products and financial services
apart from lending, which can be profitable. Evidence from the cross-selling and loss-leader
hypotheses suggest that credit may not always be the primary product that banks intend to sell to
SMEs; but it greatly helps banks become the main creditor of the borrower and maintain the
relationship for a longer-term (Lepetit et al., 2008). Banks may even strategically sacrifice their
profits from lending activities in order to lure SMEs into other products or services and maximize
bank capital, gaining them competitiveness (De la Torre et al., 2010). Moreover, banking literature
has provided useful insights on bank’s monitoring effect on borrower’s earnings management (e.g.,
Harris and Raviv, 1990). These studies claim that instead of supervising managers’ behaviors,
banks are keen to maintain a good relationship with the firm and would only engage in monitoring
when it is crucial, usually close to a debt covenant violation (Cornett et al., 2007).
From a debt demand perspective, small firms rely heavily on bank credit and the existing
literature has shown that since the banking market deregulation in U.S, small businesses have
benefited from lower interest rates on loans when their local state has become more open to
branching (Rice and Strahan, 2010). In a more concentrated banking market, small firms hold less
cash, have less access to credit and are more likely to be financially constrained (Han et al., 2017).
European based evidence, however, shows that SMEs benefit from the market power of their lender
with lower cost of debt (Wang et al., 2020). Overall, existing evidence on the impacts of bank
market power on small business finance is inconclusive where US evidence is rooted on the
reduced credit supply of banks with greater market power but European evidence supports
information hypothesis that lenders with greater market power have stronger incentives to acquire
private information from small businesses and thereby, improving their access to debt finance.
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Existing research on the relationship between bank market structure and earnings
management is rare, especially on small businesses in terms of how they manage earnings to
respond to banks’ market power and the change of lending market structures. Some lenders, such
as foreign banks, may have a disadvantage in private information collection compared with
domestic banks and hence operate with conservatism and rely heavily on hard accounting
information, (Gormley et al., 2012). When banks gain more market power, e.g., by mergers and
acquisitions, they also become more reliant on hard information than on soft information and as a
result, when such lenders become larger, more complex or hierarchical, borrowers would disclose
financial reporting and accounting information with a higher quality (Chen and Vashishtha, 2017).
According to all the above arguments and theories, we propose the following hypotheses.

Hypothesis: There is a relationship between bank market power and the degree of SME
earnings management.

3. Data, Variables and Model Specification
3.1. Data source and matching
We collect firm-level information from the Bureau Van-Dijk Amadeus3 and match with bank-level
information from the Fitch Connect database. An advantage of using Amadeus is the harmonized
international format of financial statements. SMEs are defined following the European
Commission guide as those firms which have less than 250 employees and less than €50 million

3

99% of the samples in Amadeus are private firms and, we use the sub-subscription of Amadeus because the full
subscription contains too many micro-firms with low quality data (e.g., abnormal values, blank spaces).
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turnover (or 43 million euros balance sheet total)4. We also exclude sample firms which do not
meet the criteria in some particular ways5. We collect bank-level financial statement data from
Fitch Connect and bank specialization data from Bureau Van-Dijk Bank Focus. Some bank-level
data can be directly matched with the firm data but the construction of the bank market power
indicators requires full bank data including those banks which are not matched with our SME
sample6. Macroeconomic data used for controlling economic and time-series heterogeneities are
collected from the World Bank, and data are matched with SMEs through country code and year.
Creditor information is collected from Kompass following the existing literature to match
an SME-bank pair at a disaggregate level (Kalemli-Ozcan et al., 2019; Marco, 2019; Barbiero et
al., 2016). The bank-firm relationship in Kompass is defined as a firm’s primary bank as the most
preferred bank creditor who also provides liquidity management and other services. Such a firmbank relationship is very sticky and bank switching is very rare in the EU countries (ChodorowReich, 2014), particularly for this Amadeus database (Marco, 2019; Kalemli-Ozcan et al., 2019).
It is arguable that SMEs may over-report or hide identity of their main bank creditors for
strategic reasons. However, this is not a concern in our sample because the Kompass has access to
credit registry information. Where sample firms report multiple bank creditors7, we specify the first
one for data matching because as instructed by Kompass, ranking follows the order of importance
as an external creditor and financial service provider but not alphabetically or by preference
(Kalemli-Ozcan et al., 2019). Among all the banks manually matched with sample SMEs as their

4

Estimation, which is based on turnovers, total assets, and employees at two-digit NACE1 and UK SIC 07 industrylevel, is used to define the size of a firm when information on the number of employees and/or amount of turnover is
not available.
5
We screen the firms by their trading address and registered address (e.g., excluding overseas territories, crown
dependencies), industries, legal forms, status and creditor information. Details are available from authors on request.
6
We consider only commercial banks, savings banks and cooperative banks in both the matched bank-firm sample
and the bank-only sample.
7
The number of bank lender relationships varies across our sample countries. For instance, only 1% of firms report
multiple banks in the UK, but 50% in Germany and Spain. The median of the whole sample is still one.
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primary creditors in the 17 countries8, there are some banks serving as few as 5 sample SMEs9,
Barclays plc serves as the primary creditor for 4,879 sample firms and a typical bank works as a
primary creditor for 143 firms with a median of 25 in our sample.
The final sample consists of 64,635 SMEs and 3,319 banks from 17 European countries,
where 471 banks are matched with the sample firms10. The bank database covers the period from
2007 to 2015, firm-level data from 2006 to 2015, and country-level data from 2005 to 2015
(variables vary). Around 79% of the SMEs are from the UK, France, Spain and Germany, and 24%
of them operate in manufacturing industry and 32% in wholesale and retail industry.

3.2. Variables
3.2.1. Earnings management measures
We follow accounting literature (e.g., Garg, 2018; Dyreng, 2020) to measure earnings management
by using performance-based discretionary accruals models11, specifically, the Jones model (Jones,
1991) and the modified Jones model (Dechow et al., 1995). These two models are predominantly
popular among the literature, although several studies have criticized their misspecification
problems in estimating discretionary accruals (e.g., Kothari et al., 2005; Guay et al., 1996; Stubben,
2010). Although no single accrual-based model is free of the model misspecification problem

8

Kompass does not provide bank-firm relationship information for the remaining EU countries.
We exclude banks if they are matched with 5 or less sample SMEs for the removal of uncertainty in regression
analysis. It is noted that these banks are very small in size and operate at a very local level, SMEs matched with them
also have insufficient accounting data, thus this exclusion process does not affect the validity of results.
10
We manually match Fitch Connect and Amadeus database instead of using text-processing software such as
OpenRefine. Manual matching process takes account of reporting formats inconsistency caused by the use of
abbreviation and different Unicode, the actual lending activities of banks (e.g., bank M&A) and potential uncertainties.
11
The activities of real earnings management are difficult to detect and more costly than accrual-based earnings
management (Kothari et al., 2016). Firms, especially financially constrained firms such as SMEs are more likely to
engage in accrual-based earnings management first (Zang, 2012).
9
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(Kothari et al., 2005), the Jones and modified Jones models exhibit less misspecification than other
accrual models (Stubben, 2010).
We follow the exact procedures as detailed in Jones (1991) and Dechow et al. (1995) where
the former designs a model that takes the consideration of sales revenue and fixed assets in
estimating accruals. Dechow et al. (1995) modify the Jones model by decomposing accruals into
current and non-current accruals and adjusting for growth in credit sales, thus increasing the power
to capture revenue manipulation. Both models take the influence of operations and external factors
into considerations and thus do not assume non-discretionary accruals to be constant (see Appendix
A for the estimation of earnings management variables).

3.2.2: Bank market power measures
Bank competition (or market power) measured at an aggregate-level (e.g., country-level) cannot
capture the direct and distinct effects of banks with different levels of market power on firms within
a country (Wang et al., 2020). For example, a rather competitive banking market could have market
contesters with a significant level market power disparity, and if banking markets in different
economies have a similar level of competitiveness as indicated by the commonly used indicators
(e.g., concentration ratio, Lerner index), regression analysis could hardly detect the level of market
power disparities within a country. Furthermore, in econometric analysis, regressing aggregatelevel competition measures on disaggregate-level data (e.g., firm data) may overstate the
significance of coefficients because of miscalculated degree of freedom (Ergungor, 2004).
Bank market power estimated by structural approach that is based on the StructureConduct-Performance (SCP) paradigm, such as concentration ratio, has received criticisms in the
literature over the concept of market contestability (Bolt and Humphrey, 2015), which argues that
such an approach may largely reflect market conditions, but not the market power of banks
18

(Ergungor, 2004). In addition, some studies have raised doubt on the theoretical foundation of SCP
(e.g., Claessens and Laeven, 2004), especially in the European market as Lapteacru (2014) has
shown that the degree of banking market concentration is not related to the market power of banks.
Bolt and Humphrey (2015) empirically conclude similar result that concentration ratios are not
correlated with non-structural market power measures.
Following the above arguments, we employ a widely-used market power measure in recent
literature - Lerner index, as our non-structural disaggregate-level market power measure12, and
follow the exact procedures as in Fosu et al. (2018) and Anginer et al. (2014) to construct the
measures at bank-level (see Appendix B). The Lerner index, or price-cost margin, considers the
pricing power of a bank that is identified by the divergence between its revenue-based price and its
marginal cost. A higher value indicates a greater level of market power, or if interpreted at a
country-level, a less competitive banking market.
Maudos and Guevara (2007) have criticized the Lerner index that banks with greater market
power at deposit markets could have lower cost of funds, and this advantage is transferrable to their
lending markets, thereby overstating their actual market power. Such a bias could be more evident
if a bank’s lending price is highly sensitive to its marginal cost. Forssbeck and Shehzad (2015)
have empirically shown the distinction between Lerner indices at deposit and lending markets. We
therefore address the concern by following Forssbeck and Shehzad (2015) and estimating the
market power of a bank specifically at the lending market for robustness check (see Appendix B2)

12

Some may argue the possibility of using other two disaggregate-level bank market power measures - Panzar-Rosse
H-statistics (Panzar and Rosse, 1987) and Boone indicator (Boone, 2008). However, the prerequisite of the H-statistics
that the sectors must be in long-run equilibrium cannot be supported through our tests (not reported). In addition, the
use of Boone indicator at disaggregate level is rare in the literature, and questioned over its strict assumptions and
endogeneity (see Cipollini and Fiordelisi, 2012).
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3.2.3. Control variables
To account for cross-sectional heterogeneity and address omitted variable bias, we follow existing
literature and control for a set of firm, bank, and macroeconomic-level factors 13 that could
potentially affect managers’ earnings management decisions.
At firm-level, we control for firm profitability by the ratio of profit/loss before taxation to
total assets (Lee et al., 2006), growth opportunity proxied by industry-level moving average sales
growth rate (Degryse et al., 2012), trade credit usage as a substitute for bank finance (Casey and
O’Toole, 2014), gearing ratio (total debt to the sum of total debt and shareholder funds) as a proxy
for financial risk, and operational health by interest coverage (operating profits to interest paid,
Wang et al., 2021). Besides, we account for bankruptcy costs (Berger and Udell, 1995) and
information opaqueness (Bonini et al., 2016) by firm size (natural logarithm of total assets) and
firm age (natural logarithm of age in years plus one). At bank-level, we follow Wang et al. (2020)
to control for bank size effect (logarithm of bank total assets in thousands of dollars), bank capital
risk (equity to total assets ratio), activity structure (non-conventional banking activities), and credit
supply (growth of gross loans). We also control for two macroeconomic-level variables - total tax
rate and political stability, because during political scrutiny, managers are more incentivized to
engage in earnings management (Watts and Zimmerman, 1986) and the increased marginal tax rate
leads to changes in accounting choices that affect earnings quality (Keating and Zimmerman, 1999).
Table 1 lists the definitions and original sources of variables and Table 2 summarizes the statistics
of main variables by country, followed by the sample descriptive statistics (Table 3).
(Please insert Tables 1, 2 and 3 vertically about here)

13

We only include those key factors as small business financial statements are prone to missing value problem.
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3.3. Baseline model and econometric validity
We adopt the following baseline model (Eq. 1) to test our hypothesis. EM is firm i’s level of
earnings management in year t, measured by the estimated discretionary accruals using the
modified Jones model (see Section 3.2.1) and the main explanatory variable MP is bank market
power proxies (see Section 3.2.2). In addition, we include control variables at firm, bank, and
country-levels by following the literature (see Section 3.2.3). We also control for unobservable
individual effects (αi) and time-effects (λt) by using the two-way fixed effects estimator.
EMit = β0 + β1×MPit + Ck×Controls + αi + λt + εit

(Eq. 1)

The baseline model is estimated using the within-groups estimator, as the Hausman test
suggests that it is preferred to the between-groups estimator14. We discuss the validity of our data
and model specification before moving onto empirical analysis. There are two main causes of
endogeneity problems, omission of variables and reverse causality. The former is not of a concern
for this study for two reasons. First, control variables are added comprehensively according to the
literature. Second, the panel structure of this dataset allows the adoption of two-way fixed effects
estimator that removes time-invariant and time-variant unobservable effects that could be related
to variables on both sides (Fungacova et al., 2017). Our models are also less likely to suffer from
reverse causality because, first, our main independent variables Lerner indices are computed at
bank-level from Fitch Connect database; while earnings management variables are firm-level
characteristics estimated using the Amadeus data source. It is therefore unlikely that earnings
management measures can reversely affect the Lerner indices, in line with Fungacova et al. (2017)
and Mudd (2013). Second, lending to SMEs only accounts for a small proportion of banking
business and thus banking market competition level can hardly be affected by SME borrowing

14

The baseline results (Section 4.1) do not meaningfully change if the estimations are undertaken by between-groups
estimators (i.e., random-effects)
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activities, especially for our sample as it includes a representative sample of SMEs instead of the
whole. Last, there is no evidence suggesting that the variables used to estimate our earnings
management measures (e.g., modified Jones) would be directly associated with the variables used
to construct the Lerner indices. However, we cannot exclude the possibility of reverse causality
happened to firm-level control variables, so we perform additional tests using one-year lagged
control variables to avoid contemporaneous reverse causality, and the coefficients on our core
variables are very robust. Furthermore, we carry out the Intraclass Correlation Coefficient test (ICC)
to examine potential sample selection bias, that is, pre-existing bank-firm relationships that suggest
certain types of SMEs tend to work with banks with certain characteristics. The ICC shows how
strongly units (SMEs) with a fixed degree of relatedness (e.g., size, age) in a same group (working
with a specific bank) resemble each other’s. Our ICC test results15 indicate that the sample selection
bias is insignificant and thus further treatment is not necessary.

4. Empirical results
4.1. Baseline results
The primary purpose of this study is to examine the relationship between bank market power and
SME earnings management at disaggregated level. To check the robustness and stability of
coefficients of the main variables, we start from simplified models and gradually add additional
variables into the regressions. We present our baseline results in Table 4, where models with a

15

We classify ICC response group into three. They are firm-level variables that are unlikely to be affected by bank
characteristics (e.g., industry, age), moderately likely to be affected (e.g., total assets, employees) and those could to
be affected (e.g., cash, profitability). We do not categorise bank variables into groups because a bank itself uniquely
defines a group of characteristics. The test results show that apart from SMEs with certain level of size in Cyprus and
Latvia tend to work with certain types of banks, there is little evidence that other SMEs with similar characteristics are
intraclass-correlated to an individual bank. In addition to this, it is found that no other characteristics across SMEs are
intraclass-correlated to an individual bank. See Marchenko (2006) for more information about the ICC.
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prime sign (’) has the same specification as the one without the sign except for that the Lerner
index is substituted by lending market Lerner index (see Section 3.2.2).
Model 1 includes only the Lerner index and two basic control variables, i.e., growth
opportunity and firm performance, due to their predominant importance in the previous literature
(e.g., Delis et al., 2017), Model 2 includes full firm-level controls, and the positive coefficients of
market power measures remain statistically significant. The following two groups of models
respectively take macroeconomic-level and additional bank-level controls into the regressions.
Using Model 4 as an example to illustrate the main variable’s economic significance, a statistically
significant coefficient of 1.61 for Lerner index reflects that a one standard deviation increase in the
Lerner index results in a 4.8% (9.9%) positive deviation of the earnings management measure
(DACC) from its sample mean (median) value. Considering that the changes of absolute level of
earnings management level could be mainly determined by management decisions and firm-level
attributes, a 4.8% positive deviation is economically meaningful.
Our baseline results show that the coefficients of bank market power measured by both
Lerner index and lending market Lerner index are consistent across all the models in terms of value
and significance level (p<0.01), indicating a strong positive relation between bank market power
and the absolute level of SME earnings management. Our results support the hypothesis that SMEs
engage in less earnings management when their creditors have a lower level market power, or says,
in a less competitive banking market. It is worth noticing that the interpretation of the outcome
variable in Table 4 (DACC) should be careful as it measures the estimated level of discretionary
accruals rather than actual observation of earnings management; therefore, results should not be
directly interpreted as the actual changes in earnings management.
This is the first study to examine the effect of bank market power on SME earnings
management at a disaggregate level. Our findings show supporting evidence to the risk-shifting
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theories from a banking perspective (Boyd and De Nicolo, 2005) that increased bank market power
reduces banks’ incentives to monitor and limit SMEs’ earnings management behaviors. Findings
also support the debt covenant hypothesis (Smith and Warner, 1979) that SMEs are more likely to
engage in earnings management activities when their creditors possess greater pricing power.
Finally, our study shows supporting evidence to the loss-leader and cross-selling hypotheses
(Lepetit et al., 2008) that bank market power reduces banks’ incentives to monitor SMEs in
traditional lending activities in order to gain profit from other services and products, which
increases the incentives of SME earnings management around debt financing.
In analyzing other control variables, we note that the coefficients are relatively stable and
consistent with previous research. At firm-level, we show that SMEs with higher growth potential,
which could quickly exhaust internal funds, engage more in earnings management activities. This
result supports Degryse et al. (2012), who argue that, since the growth of a firm reflects its changes
in the fundamental earnings process during the reporting period, it may also induce more earnings
manipulation (Richardson et al., 2005) and reduce sustainable earnings (Nissim and Penman, 2000).
Besides, firm performance is found to be negatively correlated with earnings management.
According to Pecking-order theory, companies rely on retained earnings as their primary source of
finance for the consideration of cost minimization. Firms that have a better return on assets are
likely to have more retained earnings, and therefore less likely to manipulate earnings for credit
purposes. On the contrary, Balsam et al. (1995) show that firms with poor performance are more
likely to use their discretion to choose accounting methods and manage earnings. Next, SMEs are
more likely to manage their earnings if they are larger or older; the net trade credit usage in a firm
is positively associated with earnings management; highly-levered SMEs are associated with more
discretionary accruals which are consistent with the existing evidence supporting the debt covenant
hypothesis; lastly, firms with better interest coverage have more discretionary accruals but it is not
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economically significant (low coefficients). For bank and country variables, bigger banks and those
banks who have a greater attention to non-conventional businesses (e.g., rather than lending
activities) are less intense in monitoring SME borrowers’ earnings, supporting the loss-lender
hypothesis. Next, highly-geared banks and slow growing banks are less likely to spend resources
on monitoring SME earnings management. At country-level, increased tax rate reduces SMEs’
discretionary accruals and, better political stability discourages earnings management (Watts and
Zimmerman, 1986).
(Please insert Table 4 about here)

4.2. Robustness tests
By following our baseline full control variables Model 4 (Table 4), we employ different approaches
to test the robustness of the baseline results. First, we test in Models 5 to 7 (Table 5) if the baseline
findings are driven by a specific group of firms with similar attributes by regrouping sample firms
by countries, financial constraint level, and whether if a firm has ever involved in innovation
activities (less informationally transparent). We then test the robustness by using alternative
earnings management measures (Model 8, Table 6) and alternative model specification (Model 9,
Table 6). In a brief conclusion, our baseline results are strongly robust.
In Table 5, we regroup sample countries into two categories, big four16 and others (Model
5). In the second test, sample SMEs are classified by the degree of their access to finance (Model
6). To do so, we construct a total debt ratio17 to reflect a firm’s degree of business involvement
with their creditors. The cut-off point is 0.139, which is the mean value of total debt ratio of the

16

Big-4 countries in this sample are Germany, Spain, France and the UK, according to their size of economies and
contribution rate of the number of SMEs in the full sample.
17
The sum of short-term (<1 year) and long-term bank loans, scaled by total assets.
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full sample. The final two columns in Table 5 separate sample SMEs into innovative and noninnovative using a dummy variable 18 that equals one if the firm has ever owned a patent or
trademark (Model 7). It is considered that innovative SMEs could be more informationally opaque
and have fewer tangible assets and thus riskier so that they are more sensitive to bank market power.
Table 5 shows that the coefficients of Lerner index are all statistically significant at 1% level, and
results do not change if we replace Lerner index by that of lending market (not reported), suggesting
that the baseline findings are not driven by a specific group of sample firms. However, we should
note that we cannot compare the absolute values of the coefficients in Table 5 as the variation could
be caused by model specification imperfections and the different numbers of observations.
Moving on to Table 6, we first adopt an alternative earnings management measure, the
estimated discretionary accruals using the Jones model (Jones, 1991, see Appendix A). The
coefficients of Lerner index and lending market Lerner index provide same conclusion as the
baseline models. Finally, we examine if the causal relationship between bank market power on
earnings management is non-linear by respecifying the model into a quadratic form (Model 9). The
estimation output suggests that the baseline effect could be slightly stronger for those banks that
have a considerably higher degree of market power. However, such a finding should be interpreted
carefully as the values of both Lerner index and earnings management measures cannot tell what
extent of actual level of surplus is if the variables have a specific increment, although their values
are monotonously continuous. Therefore, as the symmetry axis of the quadratic model is located
in an invalid negative Lerner index zone and there is no monotonously decreasing interval, we can
still conclude that the model is seemingly linear.
(Please insert Tables 5 and 6 vertically about here)

18

We acknowledge that R&D expenditure could be a better indicator but only 8% of our sample SMEs report such
data.
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4.3: Heterogeneity tests
The above baseline and robustness test results show clear and consistent evidence that bank market
power induces SME borrower managers to engage in earnings management activities. However,
such effect could vary over certain features. In this section, we test the heterogeneous effects by
respecifying our baseline models to include interactive terms. Specifically, we examine if the
baseline effect varies across firms with different size, liquidity level, growth potential and if the
magnitude of bank market power effect differs during a credit contracted period. Both the Lerner
index and the lending market Lerner index are applied to ensure test robustness and validity.
In Model 10 (Table 7), we interact Lerner index with firm size variable. Although all firms
in our sample are SMEs, their size varies significantly. The results suggests that the earnings
management incentives of smaller-sized SME managers are more sensitive to bank market power.
Since smaller-sized SMEs are even more informationally opaque and less able to provide enough
tangible assets as collaterals, they have more incentives to avoid violation of strict debt covenants
when their creditors have a higher pricing power that could significantly increase SMEs’
bankruptcy risk (debt covenants hypothesis, see Section 2.1). In addition, we also show supporting
evidence to the cross-selling and loss-leader hypotheses (see Section 2.2) from a banking
perspective, whereby in order to maintain lending relationships with less creditworthy firms to gain
profit from other non-lending services and products in the future, the creditor banks have fewer
motives to monitor their clients’ behaviors around debt financing.
Next, in Model 11, the interactive terms of firm liquidity and Lerner indices show that
SMEs with less liquidity, presumably more likely to exhaust internal funds, are more sensitive to
the effect of bank market power. Previous studies find an adverse effect of banks on small firm
liquidity in a less competitive bank market (e.g., Han et al., 2017). They also conclude that these
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banks’ market power limits small firms’ access to credit and cash holding, which motives them to
improve trade credit usage and face higher penalties for late payment. Thus, when SMEs are credit
and liquidity constrained due their creditors’ high market power, in order to avoid expensive
penalties for late payment of trade credit or violation of debt covenant, they are more likely to
manage earnings.
Results of Model 12 indicate that the baseline effect is weaker for firms in an industry that
have higher growth opportunities. This is not surprising because, SMEs with higher growth
potential may be more sustainable in earnings and be less incentivized to manipulate their earnings
information, although they are more likely to exhaust internal fund and finance through bank credit
providers. From a bank’s point of view, even though some bank creditors are high in market power,
they are more interested in maintaining long-term lending relationships rather than intervening.
Finally, we classify the sample period (2007-15) into the ‘Crisis period’19 (2007 to 2010)
and the ‘post-crisis period’ from 2011 and onwards. We create a dummy variable which is coded
as one if in the ‘Crisis period’, zero otherwise, and we do not include time fixed-effects when
estimating Model 13. The positive and significant coefficient of the interactive terms indicate a
stronger effect of bank market power on firm earnings management during the crisis period which
is subject to less bank credit supply. SMEs that are considered to be more informationally opaque
and financially constrained and thus less able to access to bank finance are more incentivized to
manage earnings. From a firm perspective, SMEs are more eager for bank credit during the crisis
period as their demand for finance may be less able to be fulfilled by trade credit. However, it is
noted that the Financial Crisis dummy variable itself is negative (p<0.01) in Model 13, showing

19

Year 2006 is sacrificed, as most of the explanatory variables in the regression analysis are one-year lagged.
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that SMEs in general engage less in earnings management during the Crisis period although those
work with banks with more market power may choose risk on manipulating earnings.
(Please insert Table 7 about here)

5. Conclusion
This study examines the relationship between bank market power and client SMEs’ earnings
management at a disaggregate-level by using unique matched dataset on firm-bank relationships
for 64,635 European SMEs and 471 bank creditors over 2007 to 2015. Our manually-matched
dataset allows us to detect the direct and varied bank market power effects on SME earnings
management in a country at a disaggregate level, instead of a macroeconomic level, where the latter
approach has been widely criticized in the literature (e.g., Ergungor, 2004; Ratti et al., 2008). Our
main empirical findings show a positive determinant power of bank market power on client SMEs’
absolute level of earnings management, which can be interpreted as SMEs engage in less earnings
management when their creditors possess a lower level of market power. Or interpreted at a
banking market level, creditor competition reduces SME managers’ incentives in managing
earnings. This baseline result is economically and statistically significant, and robust to a number
of empirical strategies such as alternative measures and model specifications. It is also robust if we
only consider sample banks’ market power levels at lending markets, which is isolated from the
market power obtained from deposit markets (e.g., lower cost of funds). Our heterogeneity tests
also show robust evidence that the baseline finding is more prominent for firms that are smaller,
illiquid, have less growth potential or during the period of credit supply contractions.
In general, this study shows little supporting evidence to the literature which argues that
banks with greater market power are more effective in monitoring and limiting SMEs’ managerial
misbehaviors (e.g., Covitz and Heitfield, 1999). On the contrary, our findings support the strands
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of literature that argues that banks with more market power have less interest or effectiveness in
monitoring SMEs’ moral hazard problems, either because they can charge higher interest rates to
compensate for the credit risk (Peterson and Rajan, 1994) or because they expect to extract surplus
from other financial services or products (Lepetit et al., 2008); and SMEs are less likely to manage
earnings when they borrow in a more competitive banking market (Holthausen and Leftwich, 1983).
The potential practical implications derived from our empirical evidence are that policies
advocating banking market competition and tackling down individual banks from obtaining
excessive market power would have a comparably beneficial influence on controlling for SME
earnings management behaviors, which could contribute to financial stability as earnings
management could lead to higher default risk, and excessive bank risk-taking level. In addition,
this study brings up the possible side-effect that comes along with the major trend of bank
diversification and we thus suggest the consideration of the trade-off between the costs and benefits
of bank diversification when designing regulatory frameworks. Finally, policymakers may also
consider adjusting frameworks that can incentivize banks to conduct pre and post loan origination
monitoring activities rather than over-protecting banks with excessive safety net policies,
especially for large banks.
We address our research limitations as follows. First, our sample covers 17 European
countries during the period of 2007 to 2015, but the other 11 EU countries could not be included
because of the absence of bank-firm lending information from Kompass and other firm-level
variables. Second, due to the absence of loan-level data, we could not examine the mechanisms
from a bank-risk shifting perspective. To be more specific, this study could not investigate the
direct effect of bank market power on its stringency in loan agreements (e.g., lending rates), and
could not proxy the strength of bank monitoring activities. Future research that can access to loanlevel data may consider incorporating these points into their research design.
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Appendix A: The Construction of Earnings Management Variables
Appendix A1: Modified Jones model (Dechow et al., 1995)
First, we calculate the total accruals from firm i in year t using Eq. A1 as follows:
TACCit = ΔCAit - ΔCashit - ΔCLit + ΔDCLit - DEPit

(Eq. A1)

where:
TACCit is total accruals in year t.
ΔCAit is change in current assets in year t, compared to t-1
ΔCashit is change in cash and cash equivalents in year t, compared to t-1
ΔCLit is change in current liabilities in year t, compared to t-1
ΔDCLit is change in short-term debt included in current liabilities in year t, compared to t-1, and
DEPit is depreciation and amortization expenses in year t

For each industry-year, we then estimate coefficients from Eq. A2
TACCit / Ait-1 = α1 (1 / Ait-1) + α2 [(ΔREVit - ΔRECit) / Ait-1] + α3 (PPEit / Ait-1) + εt (Eq. A2)
where:
ΔREVit is revenues in year t less revenues in year t-1
ΔRECit is net receivables in year t less net receivables in year t-1
PPEit is gross property plant and equipment in year t
Ait-1 is total assets in year t-1
α1, α2 and α3 are parameters to be estimated, namely alphas, and
εt is residuals in year t

Using the coefficients (α1, α2 and α3) from the regression in Eq. A2, the non-discretionary accruals
(or normal accruals) can be then calculated with the next step (Eq. A3).
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NADCCit = α̂1 (1 / Ait-1) + α̂2 [(ΔREVit - ΔRECit) / Ait-1] + α̂3 (PPEit / Ait-1)

(Eq. A3)

where: NADCCit is non-discretionary accruals in year t, and α̂1, α̂2 and α̂3 are estimated parameters
from Eq. A2 (OLS)
Finally, the discretionary accruals are the difference between total accruals and fitted
normal accruals:
DACCit = (TACCit / Ait-1) - NDACCit

(Eq. A4)

Appendix A2: Jones model (Jones, 1991)
The Jones model can be constructed by following the exact steps as illustrated in Appendix A1,
except for that under equation Eq. A2, we do not subtract the change in Net Receivables variable
(ΔREC) from the non-discretionary accruals formula.

Appendix B: The Construction of Bank Market Power Variables
Appendix B1: Lerner Index
We follow the exact procedures as in Fosu et al. (2018) and Anginer et al. (2014) to construct the
Lerner index as a proxy of disaggregate level bank market power, which the approach is also used
by the World Bank for their official release of Global Financial Development data (e.g., DemirgucKunt and Peria, 2010; Love and Peria, 2014). The Lerner index is defined as the difference between
output prices and marginal costs (relative to prices) as follows:
Lerner Index = (P - MC) / P

(Eq. B1)

where P is the price of outputs and MC denotes the marginal cost. Price is measured as the sum of
gross income and dividend income together divided by total assets. The marginal cost is the firstorder derivative of the below trans-log cost function with respect to output.
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ln(TC) = α + β1×ln(Q) + β2×(ln(Q))2 + β3×ln(W1) + β4×ln(W2) + β5×ln(W3) +
β6×ln(Q)×ln(W1) + β7×ln(Q)×ln(W2) + β8×ln(Q)×ln(W3) + β9×(ln(W1))2 + β10×(ln(W2))2 +
β11×(ln(W3))2 + β12×ln(W1)×ln(W2) + β12×ln(W1)×ln(W3) + β12×ln(W2)×ln(W3) +
δ×ln(netputs) + bank fixed effects + year dummies + ε

(Eq. B2)

where total cost (TC) is the sum of total interest expenses and total non-interest expenses, and
output (Q) is proxied by bank total assets. W1, W2 and W3 are three inputs that are cost of labor,
cost of funds and cost of physical capital, measured respectively by personnel expenses to total
assets; total interest expenses to total deposit and short-term funding; and other operating expenses
to fixed assets. Following the above studies, netputs include leverage ratio (equity to total assets),
liquidity ratio (net loans to total assets) and net interest margin. Subscripts that denote bank and
time in Eq. B2 are hidden for simplicity. For the estimation of Eq. B2, we apply restrictions on
symmetry and linear homogeneity of degree one in input prices, and run the regressions with full
3,319 banks instead of using only those 471 banks that are matched with sample SMEs. Models
are estimated using the two-way fixed effects or alternatively, we estimate Eq. B2 separately in
each country for robustness checks. Random-effects models and pooled OLS with year, country
and bank specialization dummies are also tested, and the estimated Lerner indices are all strongly
correlated.
We then use the coefficients from Eq. B2 to calculate the marginal cost for each bank as
follows, and replace MC in Eq. B1 to construct the final variable.
MC = TC/Q = TC/Q × [β1 + β2×ln(Q) + β6×ln(W1) + β7×ln(W2) + β8×ln(W3)]

(Eq. B3)

Appendix B2: Lending market Lerner Index
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As discussed in Section 3.2.2, to address the Maudos and Guevara (2007) concern, we also
construct the Lerner index at lending market. The empirical strategies of generating Lending
Market Lerner Index are exactly the same as the one used by Forssbeck and Shehzad (2015) thus
the details are not presented here. In brief, as shown in Eq. B4, similar to the above steps of
generating the Lerner index, we now introduce two outputs into the trans-log total cost function for
both deposit market and lending market. Hence, the marginal cost on lending market is the firstorder derivative of total cost with regard to outputs at the lending market.
Lending Market Lerner Index = (RL - RM - MCL) / RL

(Eq. B4)

where RL is the bank lending rate reversely calculated as interest income to grow loans, RM
is the mean value of country-level nominal short-term and long-term interest rates, and MCL is the
lending market marginal cost derived from the trans-log cost function at the lending market.
Detailed procedures of constructing the lending market Lerner index (and deposit market Lerner
index) can be found in Forssbeck and Shehzad (2015).

34

References
Abarbanell, J., & Lehavy, R. (2002). Can Stock Recommendations Predict Earnings Management and
Analysts' Earnings Forecast Errors? Journal of Accounting Research, 411, 1-31.
Ahn, S., & Choi, W. (2009). The role of bank monitoring in corporate governance: Evidence from borrowers’
earnings management behavior. Journal of Banking & Finance, 33(2), 425-434.
Allen, F., & Gale, D. (2004). Competition and financial stability. Journal of Money, Credit and Banking,
36(3), 453–480.
Amore, M., Schneider, C., & Zaldokas, A. (2013). Credit supply and corporate innovation. Journal of
Financial Economics, 109(3), 835-855.
Anginer, D., Demirguc-Kunt, A., & Zhu, M. (2014). How does competition affect bank systemic risk?
Journal of Financial Intermediation, 23, 1-26.
Armstrong, S., Guay, R., & Weber, P. (2010). The role of information and financial reporting in corporate
governance and debt contracting. Journal of Accounting and Economics, 502(3), 179-234.
Baker, W., & Cunningham, G. (1993). Effects of small business accounting bases and accountant service
levels on loan officer decisions. Journal of Business Finance & Accounting, 20, 465-477.
Ball, R., & Nikolaev, V. (2021). On earnings and cash flows as predictors of future cash flows. Journal of
Accounting and Economics, forthcoming.
Balsam, S., Haw, I., Lilien, S. (1995). Mandated accounting changes and managerial discretion. Journal of
Accounting and Economics, 20(1), 3-29.
Barbiero, F., Brutscher, P., Kolev, A., Popov, A., & Wolski, M. (2016). Misallocation of investment in
Europe: Debt overhang, credit market distress, or weak demand? European Central Bank.
Beneish, D., & Press, E. (1993). Costs of technical violation of accounting-based debt covenants. The
Accounting Review, 68(2), 233–257.
Berger, A., & Udell, G. (1995). Relationship lending and lines of credit in small firm finance. The Journal
of Business, 68(3), 351-381,
Berger, A., & Udell, G. (2006). A more complete conceptual framework for SME finance. Journal of
Banking & Finance, 30, 2945–2966.
Bhambhwani, S.M. (2017). Does arms length banking impact financial reporting? Evidence from a natural
experiment. Social Science Research Network.
Bharath, S., Sunder, J., & Sunder, S. (2008). Accounting quality and debt contracting. The Accounting
Review, 83(1), 1-28.
Bigus, J., & Hillebrand, C. (2017). Bank relationships and private firms’ financial reporting quality.
European Accounting Review, 26(2), 379-409.
Black, F. (1975). Bank funds management in an efficient market. Journal of Financial Economics, 2, 323339.
Bolt, W., & Humphrey, D. (2015). A frontier measure of U.S. banking competition. European Journal of
Operational Research, 246, 450-461.
Boone, J. (2008). A new way to measure competition. The Economic Journal, 118, 1245-1261.

35

Bonini, S., Dell’Acqua, A., Fungo, M., & Kysucky, V. (2016). Credit market concentration, relationship
lending and the cost of debt. International Review of Financial Analysis, 45, 172-179.
Boyd, J., & De Nicolo, G. (2005). The Theory of Bank Risk-Taking and Competition Revisited. The Journal
of Finance, 60(3), 1329-1343.
Caminal, R. & Matutes, C. (1997). Bank solvency, market structure, and monitoring incentives. Industrial
Organization Discussion Paper Series 1665, Centre for Economic Policy Research.
Caminal, R., & Matutes, C. (2002). Market power and banking failures, International Journal of Industrial
Organization, 20, 1341–1361.
Casey, E., & O'Toole, C. (2014). Bank lending constraints, trade credit and alternative financing during the
financial crisis: evidence from European SMEs. Journal of Corporate Finance, 27, 173–193.
Cassar, G., Ittner, C., & Cavalluzzo, K. (2015). Alternative Information Sources and Information
Asymmetry Reduction: Evidence from Small Business Debt. Journal of Accounting and Economics, 59(23), 242-263.
Chava, S., & Roberts, M. (2008). How does financing impact investment? The role of debt covenants. The
Journal of Finance, 63, 2085–121.
Chen, Q., & Vashishtha, R. (2017). The effects of bank mergers on corporate information disclosure,
Journal of Accounting and Economics, 64(1), 56-77.
Chodorow-Reich, G. (2014). The employment effects of credit market disruptions: Firm-level evidence
from the 2008-09 financial crisis. Quarterly Journal of Economics, 129(1), 1-59.
Cipollini, A., & Fiordelisi, F. (2012). Economic value, competition and financial distress in the European
banking system. Journal of Banking & Finance, 36, 3101-3109.
Claessens, S., & Laeven. L. (2004). What drives bank competition? Some international evidence. Journal
of Money, Credit and Banking, 36(3-2), 563-583.
Cornett, M., Marcus, A., Saunders, A., & Tehranian, H. (2007). The impact of institutional ownership on
corporate operating performance. Journal of Banking & Finance, 31, 1771–1794.
Covitz, D., & Heitfield, E. (1999). Monitoring, moral hazard, and market power: A model of bank lending.
FEDS Working Paper, No. 99-37.
De la Torre, A., Martinez Peria, M., & Schmukler, S. (2010). Bank Involvement with SMEs: Beyond
Relationship Lending. Journal of Banking & Finance, 34(9), 2280-2293.
Dechow, P. (1994). Accounting earnings and cash flow as measures of firm performance - The role of
accounting accruals. Journal of Accounting and Economics, 181, 3-42.
Dechow, P., & Dichev, L. (2002). The quality of accruals and earnings: the role of accrual estimation errors.
The Accounting Review, 77(1), 35-59.
Dechow, P., Ge, W., & Schrand, C. (2010). Understanding earnings quality: A review of the proxies, their
determinants and their consequences. Journal of Accounting and Economics, 50(2-3), 344-401.
Dechow, P., Sloan, R., & Sweeney, A. (1995). Detecting earnings management. The Accounting Review,
70, 193–225.
Degryse, H., de Goeij, P., & Kappert, P. (2012). The impact of firm and industry characteristics on small
firms’ capital structure. Small Business Economics, 3(4), 431-447.
36

Delis, M., Kokas, S., & Ongena, S. (2017). Bank market power and firm performance. Review of Finance,
21(1), 299–326.
Demirguc-Kunt, A., & Peria, M. (2010). A framework for analysing competition in the banking sector: An
application to the case of Jordan. The World Bank. Policy Research Working Paper, 5499, 1-24.
Diamond, D. (1984). Financial intermediation and delegated monitoring. Review of Economic Studies, 51,
393–414.
Dye, R. (1988). Earnings management in an overlapping generations model. Journal of Accounting
Research, 26, 195–235.
Dyreng, S., Hillegeist, S., & Penalva, F. (2020). Earnings management to avoid debt covenant violations
and future performance. DOI: https://doi.org/10.1080/09638180.2020.1826337
Ergungor, O. (2004). Comments on “Bank competition and access to finance: international evidence”,
Journal of Money, Credit, and Banking, 36(3), 649-654.
European Commission. (2017). “2017 SBA Fact Sheet & Scoreboard.” European Commission.
https://ec.europa.eu/docsroom/documents/26562/attachments/1/translations/en/renditions/native
Fama, E. (1985). What’s different about banks? Journal of Monetary Economics, 15, 29–39.
Forssbeck, J., & Shehzad, C. (2015). The conditional effects of market power on bank risk - Cross-country
evidence. Review of Finance, 19(5), 1997-2038.
Fosu, S., Danso, A., Agyei-Boapeah., Ntim, C., & Murinde, V. (2018). How does banking market power
affect bank opacity? Evidence from analysts’ forecasts. International Review of Financial Analysis, 60, 3852.
Fudenberg, D., & Tirole, J. (1995). A theory of income and dividend smoothing based on incumbency rents.
Journal of Political Economy, 103(1), 75-93.
Fungacova, Z., Shamshur, A., & Weill, L. (2017). Does bank competition reduce cost of credit? Crosscountry evidence from Europe. Journal of Banking & Finance, 83, 104-120.
Garg, M. (2018). The effect of internal control certification regulatory changes on real and accrual-based
earnings management. European Accounting Review, 27(5), 817-844.
Ghosh, A., & Moon, D. (2010). Corporate debt financing and earnings quality. Journal of Business Finance
& Accounting, 37, 538-559.
Gormley, T., Kim, B., & Martin, X. (2012). Do firms adjust their timely loss recognition in response to
changes in the banking industry? Journal of Accounting Research, 50, 159-196.
Guay, W., Kothari, S., & Watts, R. (1996). A market-based evaluation of discretionary accruals models.
Journal of Accounting Research, 34, 83-105.
Han, L., Zhang, S., & Greene, F. (2017). Bank market concentration, relationship banking and small
business liquidity. International Small Business Journal, 35(4), 365-384.
Harris, M., & Raviv, A. (1990). Capital structure and the informational role of debt. The Journal of Finance,
45, 321–49.
Holthausen, R., & Leftwich, R. (1983). The economic consequences of accounting choice: Implications of
costly contracting and monitoring. Journal of Accounting and Economics, 5, 77–117.

37

Hoshi, T., Kashyap, A., & Scharfstein, D. (1990). Asymmetric information, corporate finance, and
investment. Chicago, IL: University of Chicago Press.
Howorth, C., Peel, M., & Wilson, N. (2003). An examination of the factors associated with bank switching
in the UK small firm sector. Small Business Economics, 20(4), 305-317.
Huang, W. (2021). Does banking deregulation affect accounting conservatism? Journal of Accounting and
Public Policy, p.106876.
Jensen, M., & Meckling, W. (1976). Theory of the firm managerial Behaviour, agency costs and ownership
structure. Journal of Financial Economics, 34, 305–360.
Jones, J. (1991). Earnings management during import relief investigations. Journal of Accounting Research,
29, 193–228.
Kalemli-Ozcan, S., Laeven, L., & Moreno, D. (2019). Debt overhang, rollover risk and investment in Europe.
European Central Bank, No. 2241.
Keating, A., & Zimmerman, J. (1999). Depreciation-policy changes: Tax, earnings management, and
investment opportunity incentives. Journal of Accounting and Economics, 28, 359-389.
Kothari, S., Leone, A., & Weasley, C. (2005). Performance matched discretionary accrual measure. Journal
of Accounting and Economics, 39(1), 163-197.
Kothari, S., Mizik, N., & Roychowdhury, S. (2016.) Managing for the moment: The role of earnings
management via real activities versus accruals in SEO valuation. The Accounting Review, 91(2), 559-586.
Lapteacru, I., (2014). Do more competitive banks have less market power? The evidence from Central and
Eastern Europe. Journal of International Money and Finance, 46, 44-60.
Lee, C., Li, L., & Yue, H. (2006). Performance, growth and earnings management. Review of Accounting
Studies, 11, 305-334.
Lepetit, L., Nys, E., Rous, P., & Tarazi, A. (2008). The expansion of services in European banking:
Implications for loan pricing and interest margins. Journal of Banking & Finance, 32(11), 2325-2335.
Louis, H., & Robinson, D. (2005). Do managers credibly use accruals to signal private information?
Evidence from the pricing of discretionary accruals around stock splits. Journal of Accounting and
Economics, 39(2), 361-380.
Love, I., & Peria, M. (2014). How bank competition affects firms’ access to finance. The World Bank
Economic Review, 29(3), 413-448.
Marchenko, Y. V. (2006). Estimating variance components in Stata. Stata Journal, 6, 1–21.
Marco, F, D. (2019). Bank lending and European sovereign debt crisis. Journal of Financial and
Quantitative Analysis, 54(1), 155-182.
Maudos, J., & Guevara, F. (2007). The cost of market power in banking: social welfare loss vs. cost
inefficiency. Journal of Banking & Finance, 31(7), 2103-2125.
Mudd, S. (2013). Bank structure, relationship lending and small firm access to finance: a cross-country
investigation. Journal of Financial Service Research, 44, 149-174.
Nara, S., & Noma, M. (2019). The effect of bank loan dependence on management and analyst forecasts.
The Japanese Accounting Review, 9(1), 1-30.

38

Nissim, D., & Penman, S. (2001). Ratio analysis and equity valuation: From research to practice. Review of
Accounting Studies, 6, 109-154.
Panzar, J., & Rosse, J. (1987). Testing for ‘monopoly’ equilibrium. Journal of Industrial Economics, 35,
443–56.
Petersen, M., & Rajan, R. (1994). The benefits of lending relationships: Evidence from small business data.
The Journal of Finance, 49(1), 3-37.
Petersen, M., & Rajan, R. (2002). Does Distance Still Matter? The Information Revolution in Small
Business Lending. The Journal of Finance, 57(6), 2533-2570.
Rajan, R. (1992). Insiders and outsiders: The choice between informed and arm's-length debt. The Journal
of Finance, 47, 1367-1400.
Ratti, R., Lee, S., & Seol Y. (2008). Bank concentration and financial constraints on firm-level investment
in Europe. Journal of Banking & Finance, 32, 2684-2694.
Rice, T., & Strahan, P. (2010). Does credit competition affect small‐firm finance? The Journal of Finance,
65, 861-889.
Richardson, S., Sloan, R., Soliman, M., & Tuna, İ. (2005). Accrual reliability, earnings persistence and stock
prices. Journal of Accounting and Economics, 39, 437-485.
Sampagnaro, G., Meles, A., & Verdoliva, V. (2015). Monitoring in small business lending: How to observe
the unobservable. Journal of Financial Research, 38, 495-510.
Siedschlage, I., O’Toole, C., Murphy, G., & O’Connell, B. (2014). Access to external financing and firm
growth. Background Study for the European Competitiveness Report 2014.
Smith Jr, C., & Warner, J. (1979). On financial contracting: An analysis of bond covenants. Journal of
Financial Economics, 7, 117–61.
Stanley, B., & Sharma, V. (2011). To cheat or not to cheat: How bank debt influences the decision to
misreport. Journal of Accounting, Auditing & Finance, 26(2), 383-414.
Stubben, S. (2010). Discretionary Revenues as a Measure of Earnings Management. The Accounting Review,
85(2), 695-717.
Sweeney, A. (1994). Debt-covenant violations and managers accounting responses. Journal of Accounting
and Economics, 17, 281–308.
Vashishtha, R. (2014). The role of bank monitoring in borrowers ׳discretionary disclosure: Evidence from
covenant violations. Journal of Accounting and Economics, 57(2-3), 176-195.
Wang, X., Han, L., & Huang, X. (2020). Bank competition, concentration and EU SME cost of debt.
International Review of Financial Analysis, 71(101534), 1-20.
Wang, X., Han, L., Huang, X., & Mi, B. (2021). The financial and operational impacts of European SMEs’
use of trade credit as a substitute for bank credit. The European Journal of Finance, 27(8), 796-825.
Watts. R., & Zimmerman. J. (1986). Positive Accounting Theory, Prentice-Hall, London.
Zang, A. (2012). Evidence on the trade-off between real activities manipulation and accrual-based earnings
management. The Accounting Review, 87(2), 675-703.

39

Table 1: Definitions and sources of main variables
Variable
Outcome variables
DACC
DACC2

Definition
Measure of discretionary accruals based on the modified Jones
model (Dechow et al., 1995), see Appendix A
Measure of discretionary accruals based on the Jones model
(Jones, 1991), see Appendix A

Explanatory variables
Lerner
Measure of disaggregate-level bank market power, see
Appendix B
L.M. Lerner
Measure of disaggregate-level bank market power of the
lending market, see Appendix B
Firm-level controls
Growth Opportunity
Performance
Firm Size
Firm Age
Trade Credit Usage
Firm Leverage
Interest Coverage

(Salest - Salest-1) / (0.5×Salest - 0.5×Salest-1), at industry level
(Profit or Loss before taxation / Total Assets) × 100
Natural logarithm of firm total assets
Natural logarithm of firms’ age
Net trade credit scaled by total assets
Total debt/(Total debt + shareholder funds)
Operating profit / Interest paid

Bank-level controls
Bank Size
Natural logarithm of bank total assets
Bank Diversification Non-interest income/Gross revenue (%)
Bank Leverage
Equity/Total assets (%)
Growth of Gross loans(Gross loant - Gross loant-1) / Gross loant-1
Country-level variables
Total Tax Rate
Measure of the tax rate payable by the business (% of
commercial profits)
Political Stability
Measure of perceptions of the likelihood of political instability
and/or politically-motivated violence, including terrorism.

Original source
BvD Amadues
BvD Amadues

Fitch Connect and
Bank Focus
Fitch Connect and
Bank Focus
BvD Amadeus
BvD Amadeus
BvD Amadeus
BvD Amadeus
BvD Amadeus
BvD Amadeus
BvD Amadeus
Fitch Connect
Fitch Connect
Fitch Connect
Fitch Connect
World Bank Doing
Business data
Worldwide
Governance
Indicators
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Table 2: Descriptive statistics of selected variables by country

Austria
Germany
Estonia
Spain
France
UK
Greece
Croatia
Hungary
Ireland
Iceland
Latvia
Malta
N'lands
Poland
Portugal
Slovenia

DACC (modified Jones, 95)
Mean
Median Std. Dev.
2.99
1.57
3.83
3.07
1.55
4.03
4.06
2.01
5.10
3.18
1.59
4.17
3.07
1.54
4.08
3.31
1.63
4.40
3.20
1.68
4.11
4.06
1.99
5.15
4.34
2.16
5.34
3.52
1.62
4.67
3.98
1.85
5.15
2.54
1.09
3.84
2.93
1.52
3.77
2.72
1.51
3.56
4.56
2.48
5.33
3.50
1.71
4.54
4.38
2.26
5.28

DACC2 (Jones, 91)
Mean
Median Std. Dev.
3.33
1.76
4.35
3.67
1.88
4.90
4.66
2.36
6.00
3.66
1.82
4.92
3.66
1.78
4.93
3.88
1.87
5.19
3.61
1.82
4.91
4.64
2.28
6.00
5.23
2.64
6.44
3.98
1.82
5.45
4.36
2.24
5.44
2.72
1.48
3.74
3.03
1.47
4.29
3.01
1.62
3.88
5.38
2.70
6.47
3.99
1.96
5.24
4.91
2.68
5.85

Lerner Index
Mean
Median Std. Dev.
0.21
0.21
0.09
0.21
0.21
0.08
0.27
0.32
0.29
0.26
0.25
0.11
0.23
0.23
0.10
0.25
0.24
0.14
0.20
0.21
0.09
0.19
0.17
0.10
0.22
0.22
0.12
0.22
0.21
0.11
0.20
0.21
0.20
0.32
0.31
0.14
0.32
0.30
0.17
0.21
0.20
0.10
0.21
0.19
0.11
0.22
0.21
0.11
0.23
0.22
0.11

Lending market Lerner Index
Mean
Median Std. Dev.
0.72
0.78
0.19
0.73
0.81
0.21
0.62
0.78
0.32
0.63
0.72
0.27
0.70
0.78
0.25
0.75
0.81
0.20
0.70
0.78
0.22
0.60
0.63
0.15
0.46
0.47
0.25
0.67
0.73
0.25
0.07
0.14
0.30
0.67
0.76
0.29
0.74
0.79
0.19
0.71
0.77
0.25
0.49
0.50
0.14
0.78
0.81
0.15
0.69
0.77
0.24

Table 3: Descriptive statistics
Variables
Dependent variables
DACC
DACC2
Main variables
Lerner
L.M. Lerner

Obs.

Mean

Median

S.D.

P1

P99

398,455
398,455

3.25
3.74

1.63
1.87

4.25
4.93

0.02
0.02

20.49
24.15

374,547
372,722

0.23
0.79

0.24
0.88

0.12
0.26

-0.11
0.06

0.44
1.11

304,769
396,978
398,453
398,003
388,781
360,003
298,282

0.02
5.74
16.50
3.49
-0.07
0.58
16.74

0.01
4.21
16.41
3.47
-0.06
0.63
4.32

0.34
12.54
1.02
0.45
0.20
22.79
31.67

-1.11
-31.67
14.31
2.56
-0.61
0.03
-7.12

1.30
44.81
19.39
4.68
0.45
1.46
160.23

Bank & Country-level controls
Bank Size
380,904
Bank Diversification
378,585
Bank Leverage
380,735
Growth of Gross loans 377,760
Total Tax Rate
398,398
Political Stability
398,455

19.01
0.40
0.06
0.05
50.27
0.40

19.15
0.41
0.05
0.02
49.60
0.45

2.05
0.13
0.04
0.80
13.09
0.37

14.17
0.06
0.00
-0.24
21.30
-0.47

21.81
0.74
0.16
0.62
69.00
1.03

Firm-level controls
Sales Growth Rate
Performance
Firm Size
Firm Age
Trade Credit Usage
Firm Leverage
Interest Coverage
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Table 4: Baseline results
Model 1
Dependent Variable:
DACC (modified Jones, 95)
Main regressors
Lerner 1.445***
(0.136)
L.M.Lerner

Model 1'

Model 2

Model 2'

0.619***
(0.167)
2.524***
(0.039)

Model 3

Model 3'

1.385***
(0.169)
2.698***
(0.069)

Model 4

Model 4'

1.610***
(0.175)
2.382***
(0.070)

Firm Variables
Growth Opportunity 0.479*** 0.527*** 0.569*** 0.501*** 0.495*** 0.441*** 0.490***
(0.028)
(0.028)
(0.034)
(0.034)
(0.034)
(0.034)
(0.035)
Performance -0.010*** -0.010*** -0.012*** -0.012*** -0.007*** -0.007*** -0.008***
(0.001)
(0.001)
(0.002)
(0.002)
(0.002)
(0.002)
(0.002)
Firm Size
0.379*** 0.471*** 0.258*** 0.344*** 0.263***
(0.055)
(0.055)
(0.055)
(0.055)
(0.056)
Firm Age
7.007*** 1.111*** 6.656*** 1.567*** 6.135***
(0.151)
(0.221)
(0.159)
(0.230)
(0.167)
Trade Credit Usage
0.409*** 0.416*** 0.400*** 0.404*** 0.401***
(0.124)
(0.123)
(0.123)
(0.123)
(0.124)
Firm Leverage
-0.072**
-0.067**
-0.059*
-0.056*
-0.064**
(0.030)
(0.030)
(0.032)
(0.032)
(0.031)
Interest Coverage
0.002*** 0.002*** 0.002*** 0.002*** 0.002***
(0.001)
(0.001)
(0.001)
(0.001)
(0.001)
Bank & Country Variables
Bank Size
0.596*** 0.542*** 0.739***
(0.088)
(0.087)
(0.093)
Bank Diversification
1.099***
(0.139)
Bank Leverage
3.371***
(0.458)
Growth of Gross loans
-0.167***
(0.036)
Total Tax Rate
-0.094*** -0.087*** -0.095***
(0.003)
(0.003)
(0.003)
Political Stability
-2.057*** -1.844*** -2.100***
(0.077)
(0.077)
(0.078)
Others and statistics
Constant
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Estimator
F.E.
F.E.
F.E.
F.E.
F.E.
F.E.
F.E.
Observations 254,269
252,356
185,080
185,139
184,800
184,859
206,155
R-squared 21.18%
22.79%
23.23%
23.96%
24.62%
25.15%
24.22%

2.341***
(0.072)
0.440***
(0.034)
-0.008***
(0.002)
0.348***
(0.056)
1.202***
(0.238)
0.409***
(0.124)
-0.060*
(0.031)
0.002***
(0.001)
0.650***
(0.093)
0.577***
(0.134)
3.911***
(0.455)
-0.106***
(0.035)
-0.087***
(0.003)
-1.877***
(0.078)
Yes
F.E.
206,224
24.69%

Notes: *, **, *** denotes a two-tailed p-value of less than 0.10, 0.05, and 0.01, respectively. Robust
standard errors are reported in parentheses. F.E. stands for the fixed-effect estimator. The R-squared
(adjusted) values for F.E. models include variations captured by firm fixed-effects. Detailed
definitions and data sources of the above variables are listed in Table 1.
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Table 5: Robustness tests: Sample regrouping
Model 5
Model 5'
Dependent Variable:
DACC (modified Jones, 1995)
Grouping
By Country
Sample
Big 4
Non Big 4
Main regressors
Lerner 2.830***
1.028***
(0.222)
(0.272)
Control variables
Growth Opportunity
0.411***
0.732***
(0.038)
(0.084)
Performance -0.007***
-0.012**
(0.002)
(0.005)
Firm Size
0.187***
0.462***
(0.062)
(0.128)
Firm Age
4.782***
7.163***
(0.225)
(0.483)
Trade Credit Usage
0.319**
0.782***
(0.137)
(0.282)
Firm Leverage
-0.039
-0.139**
(0.039)
(0.055)
Interest Coverage
0.002***
0.002
(0.001)
(0.001)
Bank Size
1.548***
0.639***
(0.107)
(0.200)
Bank Diversification
-0.054
2.970***
(0.149)
(0.300)
Bank Leverage 18.137***
2.265***
(1.431)
(0.478)
Growth of Gross loans
-0.101
-0.163***
(0.079)
(0.039)
Total Tax Rate -0.095***
-0.112***
(0.003)
(0.019)
Political Stability -2.414***
-1.312***
(0.094)
(0.165)
Others and statistics
Constant
Yes
Yes
Estimator
F.E.
F.E.
Observations
147,381
34,736
R-squared
25.50%
21.78%

Model 6

Model 6'
DACC
By 'Finance ratio'
High FR
Low FR

Model 7'
DACC
By 'Innovation'
Innovative Non-innovative

2.075***
(0.218)

0.876***
(0.291)

2.564***
(0.367)

1.146***
(0.198)

0.498***
(0.043)
-0.005*
(0.003)
0.533***
(0.084)
6.044***
(0.244)
0.832***
(0.190)
-0.063**
(0.031)
0.007***
(0.002)
0.858***
(0.130)
1.698***
(0.202)
2.465***
(0.531)
-0.228***
(0.078)
-0.099***
(0.003)
-2.272***
(0.103)

0.385***
(0.064)
-0.013***
(0.003)
-0.091
(0.085)
5.608***
(0.272)
0.224
(0.177)
-0.088
(0.055)
0.002***
(0.001)
0.845***
(0.146)
0.559***
(0.205)
6.095***
(1.061)
-0.109***
(0.031)
-0.090***
(0.004)
-2.072***
(0.132)

0.210**
(0.086)
-0.002
(0.004)
-0.303***
(0.116)
11.542***
(0.421)
0.407
(0.283)
-0.128**
(0.051)
0.006***
(0.001)
0.093
(0.197)
2.248***
(0.252)
2.413**
(1.224)
-0.095***
(0.033)
-0.085***
(0.005)
-3.326***
(0.184)

0.532***
(0.038)
-0.010***
(0.002)
0.388***
(0.064)
4.946***
(0.180)
0.391***
(0.138)
-0.036
(0.028)
0.001**
(0.001)
1.008***
(0.106)
0.528***
(0.167)
3.527***
(0.491)
-0.184***
(0.044)
-0.100***
(0.003)
-1.861***
(0.085)

Yes
F.E.
101,737
27.71%

Yes
F.E.
80,380
23.22%

Yes
F.E.
42,509
18.99%

Yes
F.E.
139,608
26.79%

Model 7

Notes: *, **, *** denotes a two-tailed p-value of less than 0.10, 0.05, and 0.01, respectively. Robust
standard errors are reported in parentheses. F.E. stands for the fixed-effect estimator. The R-squared
(adjusted) values for F.E. models include variations captured by firm fixed-effects. Detailed definitions
and data sources of the above variables are listed in Table 1.
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Table 6: Robustness tests: Dependent variable substitution and Non-linearity
Dependent Variable
Main regressors
Lerner

Model 8
Model 8'
DACC2 (Jones, 1991)

Model 9
DACC

3.531***
(0.172)

1.367***
(0.173)

L.M.Lerner

1.472***
(0.074)

Squared Lerner
Control variables
Growth Opportunity
Performance
Firm Size
Firm Age
Trade Credit Usage
Firm Leverage
Interest Coverage
Bank Size
Bank Diversification
Bank Leverage
Growth of Gross loans
Total Tax Rate
Political Stability

2.067***
(0.284)
0.633***
(0.040)
-0.014***
(0.002)
-0.052
(0.059)
4.326***
(0.163)
0.137
(0.136)
-0.089***
(0.026)
0.000
(0.001)
1.022***
(0.091)
-1.005***
(0.169)
-2.061***
(0.569)
-0.376***
(0.047)
-0.196***
(0.003)
-1.757***
(0.070)

0.618***
(0.040)
-0.014***
(0.002)
-0.010
(0.059)
1.650***
(0.238)
0.154
(0.135)
-0.086***
(0.026)
-0.000
(0.001)
0.995***
(0.090)
-1.814***
(0.168)
-0.734
(0.569)
-0.340***
(0.044)
-0.186***
(0.003)
-1.652***
(0.070)

0.465***
(0.034)
-0.007***
(0.002)
0.239***
(0.053)
5.911***
(0.166)
0.420***
(0.120)
-0.061*
(0.032)
0.002***
(0.001)
0.769***
(0.091)
1.120***
(0.135)
4.239***
(0.473)
-0.169***
(0.037)
-0.094***
(0.003)
-2.101***
(0.076)

Yes
F.E.
187,332
30.43%

Yes
F.E.
187,393
30.39%

Yes
F.E.
187,343
24.76%

Others and statistics
Constant
Estimator
Observations
R-squared

Notes: *, **, *** denotes a two-tailed p-value of less than 0.10, 0.05, and 0.01,
respectively. Robust standard errors are reported in parentheses. F.E. stands for the
fixed-effect estimator. The R-squared (adjusted) values for F.E. models include
variations captured by firm fixed-effects. Detailed definitions and data sources of
the above variables are listed in Table 1.
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Table 7: Heterogeneity tests
Model 10
Model 10'
Model 11 Model 11'
Dependent Variable DACC (modified Jones, 95)
DACC
Interaction term
Firm size
Firm Liquidity
Regressors
Lerner 6.278**
1.783***
(2.702)
(0.184)
L.M.Lerner
22.230***
2.515***
(0.785)
(0.074)
Firm Size 0.327***
1.049***
(0.065)
(0.063)
Lerner*Firm Size
-0.283*
(0.160)
L.M.Lerner*Firm Size
-1.203***
(0.047)
Firm Liquidity
0.041***
0.116***
(0.010)
(0.013)
Lerner*FL
-0.122***
(0.037)
L.M.Lerner*FL
-0.131***
(0.014)
Grwoth Opportunity
Lerner*GO
L.M.Lerner*GO

Model 12 Model 12'
DACC

Model 13 Model 13'
DACC

Growth Opportunity

Financial Crisis

1.611***
(0.175)

0.628***
(0.213)
2.336***
(0.072)

0.630***
(0.078)
-0.574**
(0.287)

0.834***
(0.105)

-0.556***
(0.135)

Financial Crisis

-0.253***
(0.057)
3.307***
(0.203)

Lerner*FS
L.M.Lerner*FS
Others and statistics
Constant & Controls
Estimator
Observations
Squared R

0.758***
(0.141)

-1.175***
(0.110)

2.493***
(0.127)
CFBM
F.E.
F.E.
182,117
182,176
24.73%
25.56%

CFBM
F.E.
F.E.
181,524
181,583
24.76%
25.27%

CFBM
F.E.
F.E.
182,117
182,176
24.73%
25.22%

CFBM
F.E.
F.E.
182,117
182,176
24.98%
25.74%

Notes: *, **, *** denotes a two-tailed p-value of less than 0.10, 0.05, and 0.01, respectively. Robust
standard errors are reported in parentheses. F.E. stands for the fixed-effect estimator. The R-squared
(adjusted) values for F.E. models include variations captured by firm fixed-effects. CFBM indicates that
constant term, firm-level, bank-level, and macroeconomic-level controls are included in the regression
analysis. Please note that Firm Size is the natural logarithm of firm total assets. Firm Liquidity is the
firm’s short-term liquidity position measured as (current assets - stock) / current liabilities. Growth
opportunity is the moving average sales growth rate between year t and t-1 at the industry level, and
finally, Financial crisis is the dummy variable which equals one if the years are in the ‘crisis period’ for
the years between 2007 to 2010; and zero in the ‘post-crisis period’ for the years between 2011 to 2015.
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