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ABSTRACT

We employ a hand-collected unique dataset on bap&gating in China between 2003 and
2011 to investigate the impact of board governafemures (size, composition and
functioning) on bank efficiency and risk taking. rOevidence suggests that board
characteristics tend to have a greater influenc&anks’ profit and cost efficiency than on
loan quality. We find that the proportion of femalieectors on the board appears not only to
be linked to higher profit and cost efficiency balso to lower traditional banking risk.
Similarly, board independence is associated witfindi profit efficiency of banks; while the
opposite is found for executive directors and ie firesence of dual leadership of the
CEO/chairperson. Among the control variables, wentb that liquidity negatively affects
profit and cost efficiency, while positively affeng risk. Interestingly, we find some
evidence of an incremental effect of specific boehndracteristics on efficiency for banks
with more concentrated ownership structures anek-staned institutions; while for banks
with CEO performance-related pay schemes the effacefficiency when significant is
usually negative. Our results offer useful insigiotpolicy makers in China charged with the
task of improving the governance mechanisms in ingnkstitutions.

Keywords: Board governance; Bank efficiency; Asset quaBBgnk ownership; Performance-
related compensation; Chinese banking sector.
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1. Introduction

China’s financial sector experienced rapid growdhrty the past three decades and has
gradually transformed its largely planned economwatmore market-oriented system. The
intense deregulation and restructuring processstiastted in the second half of the 1990s and
the World Trade Organization (WTO) entry in 200lvénaesulted in radical reforms and
greater openness to the outside world. The bardaatpr in China has long been controlled
by the four major state-owned banks and over regemts it has been revived by government
capital injections, privatisations and foreign owahép (e.g. Garcia-Herrero, Gavila, &
Santabarbara, 2006; Berger, Hasan, & Zhou, 2069014, four out of the ten largest banks
in the world by market capitalisation were Chinesfewhich three are currently in the list of
Globally Systemically Important Banks (GSIBs) thsipce 2011, is compiled and updated
each year by the Financial Stability Board (FSBL40

Notwithstanding the country’'s fast growing econonand financial market
developments (Shanghai and ShenzZhen stock exchasagebined today represent the
world’s second-largest exchange), the Chinese hgnkector is still the most important
financing channel for the local economy. Howevenuaber of studies have highlighted the
legacy and persistence of China’'s weak legal enament and institutions, particularly in
terms of investor protection systems, corporateegmance, accounting standards and quality
of government (Allen, Qian, & Qian, 2008).

The benefits of healthy governance frameworks at kmown (Claessen & Yurtoglu,
2013) and include better performance and efficiegegater access to financing, lower cost
of capital, and a more favourable treatment ofstdlkeholders. Equally, poor corporate
governance can increase risks by affecting theitguafl bank assets and causing financial
volatility, and are often associated with lack o&nisparency. The failure and distress

conditions of many banking firms post-global finemcrisis have reignited the debate over
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the governance frameworks of these institutions thied impact on performance and risk-
taking activities (Kirkpatrick, 2009; Mulbert, 2018dams & Mehran, 2012). As a result, the
international regulatory bodies have issued newcpples for enhancing sound corporate
governance within the banking sector at a globakllgBasel Committee on Banking

Supervision, 2010). In China, specifically, one thie most recent objectives of the
authorities’ reforms was the establishment of adhad directors’ system aimed at improving
banks’ corporate governance structures by settiagdards for the composition, structure
and responsibilities of the board members (sead@e2tfor more details).

This paper examines the impact of board governahaeacteristics on both profit and
cost efficiency for the Chinese banking sector ®@03-2011 and extends the investigation
to the banks’ risk-taking behaviour. The contribag of this study are threefold. Firstly, the
literature on bank corporate governance in emergiagkets is typically limited and existing
studies largely focus on non-financial firms (Ckmss & Yurtoglu, 2013). This is because
corporate governance in banks differs in many mspom that in other firms not least
because of their (the banks’) business complekigymsparency, regulation and multitude of
stakeholders (Mehran, Alan, & Joel, 2011). Researschave recently turned their attention
to these themes both in the developed and devgoporlds (e.g. Laeven & Levin, 2009;
Barry, Lepetit, & Tarazi, 2011; Pathan & Faff, 2QB&rger, Imbierowicz, & Rauch, 2014;
Berger, Kick, & Schaeck, 2014). However, data ality is usually limited, particularly in
emerging markets, and this largely explains thecgigaof studies. In addition, while a
number of studies have investigated the board tstrerperformance relationship in banking
using traditional accounting indicators (e.g. dedfgs & Vallelado, 2008 and Pathan & Faff,

2013; and, for the Chinese banking sector, Liang, & Jiraporn, 2013), only a few have



examined it within a stochastic frontier framewdhlat allows the estimation of profit- and
cost-efficiency levels.

Secondly, in this research, we hand-collected ajumidataset concerning board
structures (size, composition and functioning), ewghip features and CEO pay for a sample
of banks operating in China between 2003 and 2Mkt previous studies on the Chinese
banking sector focus on analysing the impact ofewinip structure on banks’ performance,
and our unique data enable us to fill up the retegap by examining the impact of board
characteristics. Efficiency is estimated using patic stochastic frontier methodology both
on the profit and cost sides; while risk is meaduas the ratio of non-performing loans
(NPLs) over total loans. Compared with previousrébe banking studies, we use a much
larger unique sample for our analysis and empleytitp-step system dynamic Generalised
Method of Moment (GMM) approach with Windmeijer-oected standard errors to control
for potential endogeneity, which enhance the qualitthe research findings. In addition, we
test the robustness of our results by using alteendefinitions of banks’ inputs and outputs
for the estimation of the best-practice frontiers.

Our evidence suggests that board characteristicstteinfluence banks’ profit and cost
efficiency more than loan quality does. We findtttiee proportion of female directors on the

board appears not only to be linked to greateritpewfd cost efficiency but also to lower

! The classical approach to the evaluation of barfopmance concentrates on financial ratios suaietasn on
assets and cost/income ratio. However, theseda@iapture the multidimensional character of bapkstuction
process and to control for the differences in ifguutput prices and other exogenous market facttrsiecent
years, academic research has increasingly focuséamatier analysis to measure the performanceaokb and
other financial institutions. Many studies (e.gieBr Lovell, & Schmidt, 1993; Bauer, Berger, Ferrier, &
Humphrey, 1998; Cummins & Weiss, 2000) have arghed frontier efficiency measures yield more actura
estimates of the underlying performance of finarfaims.
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traditional banking risk. Similarly, board indepemde is associated with banks’ higher profit
efficiency while the opposite is found for execeatidirectors and in the presence of dual
leadership of the CEO/chairperson. Among the coémaoiables, state-owned banks show
higher cost efficiency than non-state owned barike bank liquidity ratio is the most

significant in reducing profit and cost efficieneynd increasing risk. This is an important
finding as prudential regulators are increasinglguing on banks’ liquidity requirements in
the aftermath of the global crisis.

The third contribution of this paper lies in prowvig an empirical investigation of the
incremental effect of board governance featurebamks’ efficiency levels and traditional
banking risk under different conditions, namelyth® level of ownership concentration; ii)
state vs private ownership; and iii) the presenc€BO performance-related compensation
schemes. We find that the incremental effects adrdbagovernance structures for banks
characterised by concentrated ownership, whenfgignt, are usually positive (as in the case
of executive and independent directors), wheresidtiefor risk are always insignificant. Our
evidence further shows that the same two specdard composition variables have also a
positive incremental impact on bank efficiency imetcase of state owned institutions.
Interestingly, for banks with CEO performance-rethipay the effect on efficiency when
significant is usually negative.

Our findings are consistent with alternative efirety measures and provide important
policy insights regarding bank governance in enmgrgnarkets where minority investor
protection is particularly weak. In particular, yneuggest that a sound corporate governance
system is critical for Chinese banks to maximiseirthprofits. The knowledge and
understanding obtained in this study under theeatirbanks’ governance structure can shed

light on the potential direction for future govenca reforms in Chinese banking.



The paper proceeds as follows. In Section 2 weigeoan overview of the key recent
reforms in Chinese banking. In Section 3 we revikb relevant literature and formulate the
main hypotheses. Section 4 provides a detailed rigisn of the sample, data and
methodological approach. Section 5 discusses theirieal findings, and Section 6

concludes.

2. Key reformsin the Chinese banking sector

Since the late 1970s, the Chinese government hasmmented gradual but far-reaching
reforms to address the institutional, organisatiana political problems faced by its banking
sector. One was the change from the mono-bankistesyinto a plural-banking system
consisting of a central bank and a variety of bagknstitutions; the other was the transition
from a specialised to a commercial banking systétm,(Jinging & Avery, 2009). The
reform process can be broadly divided into threéirst time periods (e.g. Berger et al., 2009;
Fu & Heffernan, 2009). From 1978 to the early 1990ar large state-owned banks were re-
established or separated from the country’s cetiaak (People’s Bank of China, PBOC)
from which they took over the commercial bankingibess. In the mid-80s, several new
joint stock commercial banks (JSCBs) also entdnedrarket.

The second wave of reforms occurred in the 1990anti the entry of China to the
WTO and was focused on encouraging state-ownedsbtmkmplement market-oriented
practices. Three policy banks were created to s¢pgolicy-directed lending from the Big

Four’; 112 City Commercial Banks (CCBs) were also eihbH by city governments

2 The “Big Four” are the Agricultural Bank of ChifABC), Bank of China (BOC), China Construction Bank
(CCB) and Industrial and Commercial Bank of Chil@BC) and they are often referred to as State-owned
Commercial Banks (SOCB). The three policy banksiter in 1994 are the Agricultural Development Bahk
China (ADBC), China Development Bank (CDB), and Ehgort-Import Bank of China (Chexim).
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through the restructuring and active merging ofro&800 urban cooperative banks. In
addition, the Central Bank Law and the Commerci@ahlBng Law were enacted to enhance
the independence of the central bank and commdrarats; the government injected capital
and reduced non-performing loans in an attemptepair the balance sheets of the state-
owned banks. Furthermore, foreign banks were alliotwecarry out basic functions in China,
although there were many restrictions in placel afiter the country joined the WTO in 2001.
The third period includes the early 2000s up uhgl most current years when speed of
reforms accelerated with the aim of enhancing tbeputation and the international
competiveness of the Chinese banking sector. IctMa003 the government transferred the
central bank’s supervisory and regulatory functidnsthe China Banking Regulatory
Commission (CBRC). Since its inception, the CBRG Facused on critical areas such as
accounting requirements and standards for loansi@izations, capital adequacy, risk

management and internal controls, and corporatergance.

2.1 Recent progress in the Chinese bank governaaceworks: a bird’s eye view
The CBRC has been particularly active in relatiortite policy framework for bank
corporate governance and over the past ten yearnsromulgated several important

guidelines® Among the key aims were to enhance internal manage and controls and

3 Specifically, in 2005, the CBRC promulgated thaii@&lines for Board of Directors Code of Conductloint
Stock Commercial Banks” and in 2006 the “Guidelit@sCorporate Governance of State-owned Commercial
Banks and the Relevant Supervision”; and the “diride on Internal Audit of Banking Institutions”.h&se
guidelines, as stated in the CBRC website, funcierboth an elaboration of and a supplemednt the
“Guidance on the Corporate Governance of Joint kKSteemmercial Banks” and “Guidance on Independent
Directors and External Supervisors of Joint StocknBercial Banks” issued by the People’s Bank off@hn

2002.



standardise banks’ board structures with the imanto create boards as ‘strong’ and
functional as those in developed countries (Liahglge 2013). As a result, Chinese banks
have made great progress in the establishmentbofaed system, gradually introducing an
independent director system and a specialised ctisersystem and laying the foundations
for the board’s independence and effective oparatiblowadays, almost all Chinese banks
have followed the guidelines and have adopted atfeu governance system that includes
shareholders’ general meeting, board of directdrsard of supervisors, and senior
management where the shareholder meeting has tiheatd power to select directors and
supervisors. The board of directors in Chinese baskypically composed of the executive
directors, the full-time non-executive directors)dathe part-time independent directors
(Cossin & Lu, 2013). In addition, banks were regditby the CBRC to establish several
special committees, including a strategic develagnsemmittee, an audit committee, a risk
management committee, a personnel and remune@&iamittee, and a connected transition
control committee, all under the board of directors

Table 1 presents selected examples of the boargpasition for different types of
Chinese banks. The supervisory board is establial@tside that of directors to exercise
checks on the management team and board of disédtbrder the leadership of the board of
directors, the senior management team executetegrand is responsible for its daily

operation and management activities.

<|nsert Table 1 around here>

* Unlike German banks, the supervisory board in €gnbanks does not take major business decisiahs, b
serves as a monitoring organ (Xiao, Dahya, & LID042).
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The latest CBRC regulations (2013) “Guidelines oworgorate Governance of
Commercial Banks” (referred to in official documetsThe Guidelineswere promulgated
to address existing problems in the corporate gmarere of the banking institutions and with
reference to the experiences of international gy reforms since the global financial
crisis of 2007-08.

Over the past decade, the Chinese authorities ialptemented another important
strategy to improve banks’ corporate governanct thie aim of encouraging banks to adopt
a more diversified shareholding ownership structudmder this strategy, two main
approaches were initially pursued in exchange foreneffective monitoring. The first was to
sell strategic stakes to foreign investors. Inteadg foreign strategic investment leads to a
more diversified ownership structure, which in tunctreases the pressure on banks to
improve their internal governance system (Hasan i&, 2013). Meanwhile, it has been
observed (Berger et al., 2009) that the foreigatstic investment also allows the investors
to directly participate in banks’ management by upging one or two seats on the
management board and this direct involvement cdramere information transparency and
strengthen bank management.

The second approach was to encourage banks to bdsied on Chinese and foreign
exchanges through initial public offering (IPOsprExample, by the end of 2014, there were
21 Chinese banks listed on domestic stock exchaamydsr the Hong Kong Stock Exchange.
Among them, 14 Chinese banks launched IPOs dutungample period, 2003-2011. Two of
the most favourable effects of bank IPOs were therovement of information disclosure

and allowing market forces to act as an effectigeigline mechanism on bank performance.

®> The document summarises the practices and expesén the supervision of Chinese banking instingiand
maps out the future direction for the developmdrsomnd corporate governance for banks operati@hina.
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3. Conceptual framework and empirical hypotheses

Over the past decade, banks’ corporate governaaedteived increasing academic
interest both in the developed and emerging wqdds, for example, the recent surveys by
de Haar& Vlahu, 2013; and Hagendorff, 2014). However, oaljrandful of recent studies
examine the relationship between governance, bé#idieacy and risk taking and these
typically focus on the US and European bankingaecindeed a few studies have examined
the impact of alternative bank board characteggdit either different measures of accounting
performance (de Andres & Vallelado 2008; Adams &hkéa, 2012; Pathan & Faff, 2013);
operating efficiency (Jiang, Yao, & Zhang, 2009;0faki, Delis, & Staikouras, 2010; Tanna,
Pasiouras, & Nnadi, 2011); or risk (Pathan, 2008rgBr et al., 2014b). Overall, evidence
suggests that effective and efficient governancaase likely to occur in small, independent
and well-diversified boards, albeit such “strongiabds may not be optimal for banking firms
if they translate to a greater risk propensity.

A strengthened board structure should mitigate agency problems and align the
interests between shareholders and managers assvelp enhance the monitoring effect
over the CEO’s and managers’ decision making. Tvusild include decisions regarding
banks’ operations such as the selection of inputiscaitputs, which directly influence banks’
efficiency levels and are also related to risk ngkilt would therefore be reasonable to
assume that enhanced board structures and deamsikimg processes will positively affect
the quality of bank management and banks’ frongiificiency scores, which derive from
sophisticated techniques to assess performanceB@ugr et al., 1998).

In this short review, we first examine a set of lloaharacteristics (size, composition

and functioning) that are deemed to significanthpact on bank efficiency and risk taking.
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Then we concentrate on studies focusing on the litapce of ownership structures and pay-

for-performance incentive schemes for bank efficyeand risk.

3.1 Board governance: size, composition and funatip
3.1.1 Board size

In relation to board size, the standard argumestigdn, 1993; Hermalin & Weisbach,
2003) is that the larger the board, the less effeat is at monitoring management. This is
because of greater agency costs, particularly rmgeof free-riding problems among
directors, coordination and communication diffiedt and greater and longer decision-
making time. The empirical evidence, though, is ediXAdams & Mehran, 2003, 2008,
2012; Aebi, Sabato, & Markus, 2012). Several swdbserve that larger boards may be
needed in large financial institutions to refldoe ttcomplexities of their business models, to
increase the pool of expertise and resources @ailaand to increase the potential of
establishing contacts with diverse customers amgbsl®rs (Dalton, Daily, Johnson, &
Ellstrand, 19995.In a comprehensive review of UK banks’ corporateegnance, Walker
(2009) notes that banks should aim for an ‘iderlé ©f 10-12 members; while Ladipo &
Nestor (2012) indicate that the best performingogaan banks havemaller and more
'mature'boards. Also Pathan & Fuff (2013) reveal that USKsawith a small board have
superior financial performance.

In light of these considerations, we adopt a viemilar to that of Grove, Patelli,
Victoravich, and Xu (2011), which contends that ksawan benefit from large boards in

terms of performance up to a certain point. Theéeedhe relationship becomes negative due

® One case in point is bank holding companies (UBHEs) that comprise a number of subsidiaries tlaath
their own boards of directors. To facilitate cooation and monitoring, these subsidiaries shoultepeesented
on the holding companies’ boards.
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to the lack of efficient monitoring by the boardganisational difficulties, and greater agency

problems’ Based on this, our first hypothesis is:

Hypothesis 1. (k): The relationship between board size, bank efficy and loan quality is

concave (inverted U-shaped).

3.1.2 Board composition (female, foreign, executwel independent)

In addition to size, board diversity has often besssociated with better firm
performance, quality of earnings and/or lower tisking propensity. As we will see in this
section, the existing empirical evidence is mixedt, banking authorities and policy makers
globally are actively implementing policies to eancage banks to promote heterogeneity in
the boardroom. This study tests the general hyp@hbat boards characterised by more
diverse and more independent directors are bettenomitoring bank managers, thereby

resulting in more efficient and less risky bankingtitutions, as follows:

Hypothesis 2 (B): The presence of more diverse and independemt®as positively related

to bank and loan quality.

If greater diversity in the composition of the hidbas expected to enhance bank
efficiency and loan quality, it is also plausibteexpect that the potential combined effect of

having more diversity (i.e. a greater proportion fefnale, foreign, executive and/or

" Standard accounting-based measures of performsinttar to those used in Grove et al. (2011) do not
consider input prices and output mix and ignore harket value of the bank. However, cost and profit
efficiency scores can help enhance the performawveduation of the banks. Therefore, in this conteve
assume the same reasoning applied to performanealiien the case of profit and cost efficiency.

12



independent directors) is driven by single comptsmef the board. Therefore, we also
formulate four separate hypothesesait.d), one for each of these factors. The first is
gender diversity.

A higher proportion of females on boards has ofieen found to affect governance
dynamics in several meaningful ways. Nonetheldss, dvidence on the impact on firm
performance and risk is far from straightforwardanier (1977) suggests that performance
advantages will result only when the proportiomoimen in the boardroom achieves the sort
of ‘critical mass’ that will allow them to ‘form @ditions, support one another and affect the
culture of the group’. Other studies found a pusitielationship between a higher proportion
of female directors and accounting performancet@Casimkins, & Simpson, 2003; Erhardt,
Shrader, & Werbel, 2003; Catalyst, 2004). In a gtoid gender diversity in an Asian context,
Kang, Ding, and Charoenwong (2010) find that ineestreactions to women appointed as
directors in publicly listed firms in Singaporepssitive. Yet, recent research has revealed
that a greater proportion of female directors negbt influences firm value either because
of excess monitoring (Adams & Ferreira, 2007) oe tlulack of experience, as in the natural
experiment conducted by Ahern and Dittmar (2012Nonwegian firms. Concerning gender
differences in risk attitude, research in orgamsetl psychology and economics well
documents that, on average, women naturally tendetenore risk-averse than men. The
related literature for the specific banking sedsovery limited. Interestingly, a recent study
by Berger et al. (2014b) finds that in the threargefollowing the increase in female board
representation, risk taking increases for bank&e@nmany, although the economic impact is

marginal. Given the above, our hypothesis is foatad as follows:

Hypothesis 2a (b&): The presence of more female directors on tlaedsopositively affects

bank efficiency and loan quality.
13



There are also potential benefits of including iigmedirectors on a board. Masulis et al.
(2012) argue that the advisory ability of the boeash be enhanced through their extensive
experience and knowledge of foreign markets and tietworking connections. However,
the presence of foreign directors may also weakeretfectiveness of monitoring due to the
substantial oversight costs of on-site visits atidnaling meetings that they incur. Foreign
directors may not be familiar with the local syssetihat makes it difficult for them to play a
monitoring role as a component of the corporateegmance mechanism. This could be due
to either lack of knowledge of local markets orrleas posed by language, culture and
regulations. Consistent with Adams et al.’s (2040)vey, Masulis, Wang, and Xie (2012)
show that foreign directors have a lower attendaate at board meetings, and firms with
foreign directors tend to have a lower return osets In contrast, Berger et al. (2009) and
Liang et al. (2013) maintain that foreign directans the boards of Chinese banks can
potentially contribute to better performance bynbgimg new technology and managerial

techniques and skills. We endorse this view andesgphypothesis 2b as:

Hypothesis 2b (kb): The presence of more foreign directors on therds positively affects

bank efficiency and loan quality.

De Andres & Vallelado (2008) observe that efficiaards should also have a good
proportion of executive directors. This is becatlsey facilitate the transfer of information
between board directors and management and hawfispaowledge of the banking
institution that could effectively complement thaldgies of the non-executive directors. The
main concern is that the monitoring of top manageay be weakened when executives also

act as directors and this, in turn, may resultigihér internal governance costs. Nevertheless,
14



the empirical evidence is generally ambiguous. Hitee directors on a board may be of
benefit to the implementation of a firm’s businegserations and strategies due to their
greater knowledge or experience, which by implaratcan improve firms’ efficiency or

performance (Baysinger & Hoskisson, 1990; BhagaBl&ck, 1998). Stock markets have
also been found to respond positively to announogésnef appointments of non-executive
directors (Rosenstein & Wyatt, 1990; Cotter, Sheata, & Zenner, 1997) and positive
effects on the firm’'s accounting performance haeerbdocumented by, among others,
O’Connell and Cramer (2010) and Liang et al. (20¥3wever, Hermalin & Weisbach

(1991), Dulewicz & Herbert (2004), and de AndresVéllelado (2008) do not reach this
conclusion; for example, these authors show thatpiimum combination of executive and
non-executive directors is a necessary conditioriifim value. Nonetheless, in this study we

hypothesise that:

Hypothesis 2c (bt): The presence of more executive directors onbib@ds positively

affects bank efficiency and loan quality.

We also consider board independence as one ofriti@licfeatures that may impact
Chinese banks’ efficiency and risk-taking activithere are several theoretical motives as to
why greater independence of directors may be baakto the effectiveness of the board; for
these we can be refer back to the seminal worksaoya (1980) and Fama & Jensen (1983).
One line of argument emphasises the role of thentives that independent directors have to
protect their reputation in the market for indepamddirectorships in the banking sector. This
should make them more effective at monitoring ansciglining managers, reducing
opportunistic costs, and protecting shareholdetsrests. Board independence is expected to

have a positive effect on firm performance (Path@kully, & Wickramanayake, 2007),
15



although empirical studies do not appear to alwaysirm this prediction (e.g. Agrawal &
Knoeber, 1996; Skully, 2002; Hermalin & Weisbacl®02; Park & Shin, 2004). In fact,
various studies (e.g. Adam & Ferreira, 2007) haighllghted some of the drawbacks of
having independent directors if, for example, th@esence weakens the propensity of the
CEO to share information with the board. Studiegshenbanking sector seem to support this
latter view and provide evidence of lower perforgege.g. Minton, Taillard, & Williamson,
2011; Adams & Mehran, 2012; Aebi et al., 2012; Batt & Stulz, 2012; Erkens, Hung, &
Matos, 2012), and lower risk taking (Pathan, 20@8ngiardino & Christian, 2010; Minton
et al., 2011Aebi et al., 2012; Ellul & Yerramilli, 2013). Theypothesis we test in this study

predicts a positive effect on both efficiency aadn quality and can be expressed as follows:

Hypothesis 2d (ktl): The presence of more independent directorsherbbards positively

affects bank efficiency and loan quality.

3.1.3 Board functioning (CEO duality and frequen€yneetings)

Another important characteristic of the boardroenthie dual appointment of the CEO
and Chairman of the board. There are two opposnggnaents in the literature on the
potential effects on firms’ operations and perfong& On one hand, the agency theorists
argue against CEO duality because it weakens thatonmg powers of the boards and it
increases internal governance costs as well as. r&gécording to this view (e.g. Lipton &
Lorsch, 1992; Jensen, 1993; Lasfer, 2006), duehigbles CEOs to leverage their power for
their own personal outcomes, an effect that hasntgc been associated by some authors
(Dey, Engel, & Liu, 2011) with the ‘entrenchmentetly’. On the other hand, the
stewardship or organisation theorists (e.g. Andergo Anthony, 1986) contend that

combined leadership structures at the corporatectop decrease information costs and
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improve stability, thereby enhancing firms’ perf@amnce and organisational efficiency in
corporate leadership.

Empirical studies on the banking sector provideadiiindings. Focusing on US banks,
Aebi et al. (2012) and Berger et al. (2014a) dofmat evidence of entrenchment theory. Pi
& Timme (1993), Larcker, Richardson, and Irem (20&7d Wang, Lu, and Lin (2012) show
that CEO duality lowers bank performance; whereesv&et al. (2011) and Pathan (2009)
find evidence that it increases bank risks.

In our paper we test the validity of the entrenchtrteeory that means that we expect
the concentration of leadership (the presence difiad CEO/chairperson) to result in lower
bank efficiency. This is because duality can leadncreased agency conflicts since the
board’s ability to monitor the CEO is reduced, whim turn infers that the CEO has
increased power to influence board decisions ahthabeir own interests. As a result, loan

quality is also expected to deteriorate as evidénioe example, in Grove et al. (2011).

Hypothesis 3. (B): The presence of a dual CEO negatively impacatsk ledficiency and loan

quality.

Finally, we are interested in testing whether thegfiency of meetings has any
performance benefits in terms of efficiency andeasguality. The agency framework
(Conger, Finegold, & Lawler Ill, 1998) suggeststttieere is a positive relationship between
the number of board meetings and internal corpogatéernance and supervision, thus
indirectly facilitating greater performance via vedd agency costs and lower risk taking.
Adams and Mehran (2003) and Grove et al. (2011¢mesthat, compared to non-banking
firms, banks require more frequent board meetimgsaddition to larger and more active

boards) because of their business complexity; hewewmnce again, the empirical evidence
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for this assertion is mixed. For example, de Andred Vallelado (2008) do not find a
significant relationship between board meetings laautk performance, although Adams and
Ferreira (2007) find the opposite result. For then€se banking sector, Liang et al. (2013)
reveal that board meeting frequency as well as daadependence improve both bank
performance and asset quality. Therefore, we prelipositive relationship between the

number of board meetings and bank efficiency aad [guality.

Hypothesis 4. (B): A greater frequency of board meetings improvaskbefficiency and loan

quality.

3.2 Testing the effects of ownership and CEO’soperénce-related pay

The differential effects of board characteristias lwank efficiency and risk are also
examined empirically in this study according toethrcriteria that are deemed particularly
relevant for the Chinese banking sector: ownershipentration, state ownership, and CEO
performance-related pay.

The first criterion is ownership concentration. \iscussed in Section 3.13 that duality
of powers can result in entrenched managementadh this can also occur when high
ownership concentration provides an incentive far largest shareholder to extract control
benefits and expropriate the wealth of outside amonty shareholders. Most East Asian
markets, including China, are characterised bytively high ownership concentration. This
feature can affect banks’ internal governance, apmrs and performance via the
entrenchment effect described in the previous @e¢see also Johnson, La Porta, Lopez de-
Silanes, & Shleifer, 2000 and Claessens, Djankan, & Lang, 2002). It is possible that in a

market with weak investor protection, large shalééxs are more influential over corporate
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decision-making and have more incentives to inadhse level of risk taking. Evidence of

this effect on the banking sector is found, forragke, in Laeven & Levine (2009). In a study

on China’s banks, Garcia-Herrero, Gavila, and $embara (2009) also report a negative
association between ownership concentration andorpesince. However, concentrated

ownership may also result in greater alignment il interests of minority shareholders
when controlling shareholders provide more effecinternal monitoring — for example, by

exercising greater control over executive compenmsand management turnover. This result
is confirmed e.g. in Kaplan and Minton (1994) arattiell and Stark (2003), among others,
for the non-financial sector; and Dong, Meng, Fighd Hou (2014) for the Chinese banking
sector. In comparison with developed markets, oglmprstructures in emerging economies
are characterised by a much higher level of owngrstncentration. Indeed, several previous
studies tend to support the monitoring role of éaglpareholders since important external
market mechanisms for disciplining managers, sush disciplinary takeovers, are

significantly weaker for banks (Prowse, 1997).

The second criterion is state-owned versus prigateership. In this regard, it is worth
noting that in the Chinese banking sector, theditee on the impact of board governance is
relatively limited. The majority of studies typibakconcentrate on ownership characteristics,
and distinguish between state-owned versus pribateks and domestic versus foreign-
owned oneé&.Fu and Heffernan (2007), Lin and Zhang (2009),righaVang, and Qu (2012),
Jiang, Yao, and Feng (2013) and Dong et al. (20ibd) that state-owned banks are less
profitable, less efficient, and suffer from poorm@sset quality compared to their private
counterparts. In fact, a number of studies indidhtg the prevalent high level of state

ownership in Chinese listed firms weakens the a@fgo governance mechanism as it

8 For example, Berger et al. (2009; 2010) providid@nwce that foreign banks tend to be more efficibah (or
approximately equally efficient to) private domedianks.
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explicitly promotes the entrenchment effect (Slele& Vishny, 1997; Morck, Yeung, & Yu,
2000; Gul, Srinidhi, & Ng, 2011). This latter prdeis an incentive for the entrenched state
shareholder to extract control benefits and expatprthe wealth of outside or minority
shareholders. For the state-owned firms, the puodyolitical objectives increases conflicts
of interest and inevitably affects operating perfance and efficiency, as documented in
various studies on the Chinese banking sector example, those by Chen, Firth, and Xu
(2009), Berger et al. (2009) and Jiang et al. (20E&rthermore, various authors have
highlighted the importance for Chinese state-owrfechs of alternative effects on
performance via accrual and real earnings manadgefen, Ning, & Song, 2014). In this
case, the manipulated performance is the resulitreinger entrenchment effects (Yuan,
Zhang, & Zhang, 2007) and/or collusion with smaitié firms (Wang, Wong, & Xia, 2008).
Hence, we expect that, in state-controlled Chireseks, board characteristics will have no
significant effects on efficiency, while could réisin greater risk-taking activity mainly
driven by lax risk management and excess lending.

Finally, the CEO compensation structure is anotfmgortant mechanism to deal with
governance problems (Brickley & James, 1987; Cre§arcia-Cestona, & Salas, 2004;
Caprio, Laeven, & Levine, 2007) and is our thirdsén criterion. Compensation can reward
or incentivise performance; but can also indireatigrease risk propensity. In theory, CEO
compensations should be structured in such a way merease the alignment effect and act
as an important incentive for top executives toasle their mutual monitoring activities.
Indeed, several recent studies focusing on the ibgnkector have shown that CEO
compensation is positively associated with perfaorcea(for example, Ang, Lauterbach, &
Schreiber, 2001 and Livne, Markarian, & Mironov,13). That is, the implementation of
CEO pay-for-performance schemes can mitigate aggmoklems and enhance internal

corporate governance (Hall & Murphy, 2002; Coreau& Larcker, 2003) and thus the
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effects of board characteristics can be less sagmf than in the case of those firms without
such schemes. However, other recent studies hawenarned of the positive association of

these schemes with risk-taking activities (Chaign@813; Ravia & Sisli-Ciamarra, 2013).

4. Methodology and data
4.1 The model

In this paper, we examine the impact of board attarestics on the efficiency and risk-
taking activities of Chinese banks. We use the $tep system dynamic Generalised Method
of Moments (GMM) approach with Windmeijer-correctethndard errors to control for
potential instances of endogeneity (Blundell & Bph#898) and for the downward bias in the
estimated asymptotic standard errdree endogeneity problem arises because there is a
possibility of reverse causality that certain boa&tthracteristics may be determined by
performance (efficiency and asset quality) or t@ternance may be derived by underlying
unobservable factors that impact performance. Thaee various sources of potential
endogeneity in corporate finance research as extdnsliscussed e.g. in Wintok, Linck and
Netter (2012) and often empirical studies ignore fiossibility that current values of
governance variables are a function of past firmfogpemance. As shown in the model
specified in equation (1), we regress the proftt eost efficiencies and a risk-taking measure

(alternatively inBER) on a set of board characteristics and controbbsées, as follows:

8 13
BER =a, +q, BEE\’_1+Z:,BJ B-Z}ﬁ A& (1)
i=1 k=1
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wherei identifies the cross-sectional dimension acroskipg firms, and denotes the time

dimension.g;, is the random error term, arBER is the dependent variable, which is

alternatively profit efficiency 7¢-eff), cost efficiency (c-eff) and traditional bang risk
(NPLs). Efficiency levels are computed by estimating a Iséstic translog cost function as
described in Appendix B. Risk is traditional banksk associated with lending, and is
proxied by the level of non-performing loans (NPLs)total loan& In order to apply the
dynamic Generalised Method of Moments (GMM) apphoage also include one lag of

dependent variablER,,_4, in the regression. WhdBER s either profit or cost efficiency

our instruments for the GMM estimation are onedathe dependent variable and the NPLs
ratio. Alternatively, whenBER is the bank risk-taking variable, we use two lajsthe
dependent variable (NPL ratio) as instrumentalaldes.

We incorporate a vector of board characteriBtimto our analysis that reflects size,
composition and functioning. In order to exploreetter board sizeBGiz§ has a non-
monotonic effect, we also add the squared valubeoboard sizeSgBsizgin our model. For
board composition, we test for the percentage miafe Femdir), foreign Eordir), executive
(Execdi and independent directoBifdep. The functioning of the board is explained by a
dummy variable Quality), which is equal to 1 if the CEO is also the chaison or vice-
chairman of the board; whereBmeetings the number of board meetings held annually.

In line with the previous literature, we also calesia set of control variableg, that
includes bank-specific and macroeconomic factoas ey affect a bank’s cost and/or profit

efficiency level and risk-taking behaviour. Manyudies have found that ownership

° Chinese commercial banks adopt a five-categony tassification system. Under this system, bamksoare
classified as performing loans (normal and speui@htion) and non-performing loans (sub-standardptfal

and loss loans) based on their inherent risks.
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concentration could significantly influence bangsrformance (e.g. Laeven & Levine, 2009;
Omran, 2009; Dong et al., 2014). Therefore, in ptdecontrol for the impact of ownership
concentration on bank efficiency and risk, we ideluwo measures. The firdtargeshaj is
the percentage of shares held by the largest shidexhThis shareholder has superior control
rights so it controls the bank’s decision-making aperations. The second measuel?) is

the Herfindahl index of the second- to the tentigdat shareholders’ holdings. As an
aggregateHH2 represents a ‘combined’ block shareholder of oglmerconcentration that
fulfils the very important function of counterbatamg the power of the first largest
shareholder as they have incentives to monitorraattain it directly. Therefore, the higher
the concentration of shareholding in the handshe$é¢ large shareholders, the higher could
be the efficiency of the banking firm, thanks teaper controls (Bal, Liu, Lu, Song, & Zhang,
2004) and potentially higher competitive pressures.

Several studies have shown that state-owned bamekeften associated with lower
efficiency (e.g. Fries & Taci, 2005; Bonin, Has&\Wachtel, 2005), and greater risk taking
(e.g. lannotta, Nocera, & Sironi, 2013). Therefave,include the variabl8tatecontrolwhich
is set equal to one for banks whose largest (clintyp shareholder is a government agency
or state-owned enterprise (SOE), and zero otherwisgormpayis the dummy variable,
which is set equal to one for banks with CEO penfamce-related compensation scheme, and
zero otherwise, andist is a dummy that indicates whether or not a bask&res are publicly
traded on a stock exchange. This variable is iredud order to capture the fact that listing
status may improve a bank’s efficiency and reduaess risk taking because of the market
discipline mechanism and the requirement for bettgporate governance that is imposed
when listing on a stock exchange (see Ray & DasQR0

Concerning théank-specific variabledNetloanstas net loans as a proportion of total

assets, which measures the relative importandeedfraditional banking business (de Andres
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& Vallelado, 2008; Aebi et al., 2012). The ratiotofal shareholders’ equity to total assets
(Equityassetis used to measure banks’ solvency risk (Bergaviéster, 1997; Hughes &
Mester, 2012). To control for bank liquidity, weclade the ratio of liquid assets to total
assetsl(iquidas) and the ratio of total loans to total depodlitsandep) (as, for example, in
Wang et al.,, 2012)Totassetsis the natural logarithm of the bank’s total assethich
controls for size (Delis & Kouretas, 2011; Liangaét 2013).

At the macroeconomic level, we include the real Gip&wth rate to account for the
general economic environment in China over the $anperiod (Ferri, 2009). We also
include a Crisis) dummy variable to capture the potential impacthef financial crisis on
efficiency and risk of Chinese banks. It takesthkie of 1 for the years in the post-global
financial crisis period (i.e. 2008-2011), and z&wo the years before global financial crisis
(i.e. 2003-2007). Finally, the time trend variafleéend is included in order to control for
the effects of technical progress and other fadtoas might affect bank efficiency and risk-
taking behaviour. Detailed definitions of the vaies employed in the regressions are
reported in Appendix A.

As described in Section 3.2, we conjecture thatrdadaracteristics may have an
incremental impact on efficiency and risk taking those banks with high ownership
concentration. To this end, we define a dummy ¥éeiaConcen which is equal to 1 if a
bank’s Herfindahl index is greater than the medialue over all banks and zero otherwise
(ownership-concentrated vs ownership-dispersede Herfindahl ownership index that
captures the level of ownership concentration lierten largest shareholders is calculated as
the sum of the squared ownership shares of the tirsenth-largest shareholders of the bank.
Specifically, it is equal t&!2,(own,)*, where i=1,...10 andwn is the proportion of shares
owned by thé™ largest shareholdewe incorporate the interaction terms betw&smcen

and the board characteristics explaining size, asiipn and functioning, into our baseline
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model (equation 1). Statistically significant coeiEnts will indicate a difference between the
impacts of the board characteristics for banks Wwighh and low ownership concentration.

In a similar fashion, using the dumn®fatecontrolwe include the interactions terms
between state-controlled banks and the board desistecs into model (1) to test whether
these latter have an incremental effect on bankieficy and risk taking for this specific
types of banks. Finally, to verify whether the impaf banks’ board characteristics on
efficiency and risk is different for those bankdWwCEO performance-related compensation
schemes, we also include interactions terms betwreedummyPerformpay with the board

characteristics into equation (1).

4.2 Data sources
Detailed bank governance information was manuatiijected from the individual

banks’ annual reports. Financial data were extdadem the international database
BankScope. After excluding observations with migsatcounting data, our final sample
comprises 633 yearly observations covering 105 €@rcommercial banks over the period
from 2003 to 2011. The sample comprises five laBiate-owned Commercial Banks
(SOCBs}°, 12 Joint Stock Commercial Banks (JSCBs), 82 aityimercial banks and seven
rural commercial banks and, at the end of 20lreptesented approximately 74% of the total

assets of the Chinese banking system. The deserigtatistics for the key variables of

9 The Bank of Communications (BOCOM) used to besddsas a JSCB. However, it was much larger than the
other JSCBs, and its shares were owned by a nuailmifferent state-owned entities. Therefore, i®&0the

CBRC redefined it as a SOCB thereby joining Big Four (see footnote 2) to form “the Big Five”.
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interest are reported in Table 2. The specificrdiédins and data sources are provided in

Appendix A.

[Insert Table 2 around here]

Panel A shows that the mean (median) profit efficielevels-eff, are 66.2% (69.3%)
ranging between 17.2% and 93.8%; while the meari@gng cost efficiencyc-eff is 90.4%
(91.3%) which is comparable with findings from athrecent studies on the efficiency of
Chinese banks (Berger et al., 2009) and, as exghesteonsiderably higher than the profit
efficiency. Our chosen measure of risk is NPLs degal loans that averages out at around
2.4% for the banks in our sample and peaks at appately 20%. In the same table, panel B
presents the summary statistics for board charatitsr. It is possible to note that the average
Chinese bank board comprises around 13 membefspadrds with as few as four members
and others with as many as 19. In addition, theamesbank has around 10% female directors,
4.4% foreign directors and nearly 26% executiveeadors. Finally, the typical bank has
seven board meetings per year, although for sorsgtutions this can reach 43 such
gatherings. The model also includes selected bpekHsc and macro-economic variables.
Interestingly, the average Chinese bank has a lefehet loans to total assets ratio,
Netloanstaof around 50% and the variation is very smallydr9%).

Table 3 presents Spearman rank correlation coeffisifor all our variables of interest,
except the dummy variables. Some of these reldtipasare statistically significant and
positive, despite some being low, as, for instarloetween profit efficiency and the

proportion of female and executive directors (@8 0.14, respecitvely).

[Insert Table 3 around here]
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5. Empirical results
5.1 Board characteristics, efficiency and risk: ase models

This paper’'s primary goal is to analyse empiricdlye impact of alternative board
characteristics on bank-specific efficiency levals well as risk associated with lending
activity measured by NPLs/Total loans. We employe ttwo-step system dynamic
Generalised Method of Moments (GMM) with Windmeiganrected standard errors to
address potential endogeneity issues. We firsessgoank profit and cost efficiency on board
size and a set of four variables describing boamhposition (namely female, foreign,
executive and independent directors) and a setwof variables on board functioning
(CEO/chairperson duality and frequency of board tings) separately. Then we test all
board characteristics in the third model (columni)all models, we include a squared term
for board size to allow for possible non-lineastien the relationship with measures of
efficiency and risk. As in the case of Berger et(2009) we consider profit efficiency as a
better indicator of the quality of bank managememnhpared to cost efficiency, the main
reason being that profit efficiency includes botstcand revenue performance. Therefore,
any qualitative differences in the results betwéss estimated profit- and cost-efficiency
scores are attributable to differences in the baek®nue performance.

As shown in Table 4, increases in Chinese bankatdsize seem to be associated with
lower profit efficiency. In addition, with the onxception of the first modekz#eff (a)), our
evidence rules out significant non-linearities,réig rejecting in most cases our hypothesis
H, on the quadratic relation between board sizegieficy and loan quality. Concerning the
composition of the board, we find some interestiglgtionships and partial support for our
second hypothesis Hthat the presence of more diverse and indeperumnts positively

impacts bank efficiency and loan quality, althoubbre are some exceptions. In particular,
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our evidence suggests that the inclusion of greggader diversity on the board not only can
improve banks’ profit and cost efficiency but cdsodower risk, thereby giving full support
to hypothesis bh. The coefficients on the female director (0.901the profit model that
includes all variables) are positive and econornycsignificant for profit efficiency. For a
bank with the median level of the proportion of &endirectors (7.7%), a one standard
deviation increase in the proportion of female ctives (i.e. 9.3%) leads to an increase in
profit efficiency of 8.38%. These results corrolierghe abundant literature on the finding
that gender diversity of the board has a positimpact on bank performance (e.g. Gul et al.,

2011, Minton et al., 2011) and can reduce riskgKQian, Zhang, & Liu , 2015).

[Insert Table 4 around here]

In contrast, we find mixed results in relation ke timpact of a greater proportion of
foreign directors on the board. The negative coeffit of Fordir in the first profit efficiency
regression provides support to the arguments (Adamsnalin, & Weisbach, 2010; Masulis
et al., 2012) that foreign directors may not beifiamwith the local systems. Consequently,
they may not be able to exert effective supervisiat may improve banks’ profit efficiency.
However, this negative impact of foreign directtwescomes insignificant when all board
variables are incorporated and turns positive wiested against cost efficiency. These latter
results therefore suggest that we find mixed resahd only partial support for our
hypothesis kb - that foreign directors’ extensive experiencal &mowledge of foreign
markets and networking abilities can enhance béidiency levels and asset quality.

Furthermore, our evidence shows lack of supportofar hypothesis pt as we find
evidence of a statistically negative relationshgtmieen the proportion of executive directors

and both profit and cost efficiency while the camént for risk is insignificant. It is possible
28



that the increase in insider directors on the bdeads to the deterioration in the quality of
the supervision of managers and an increase ificioof interests among shareholders that
in turn increases cost inefficiencies.

Finally, we observe a significantly positive reteitship between the percentage of
independent directors and Chinese banks’ profitieficy (hypothesis k). These findings
are in line with previous studies (e.g. de Andre¥&llelado, 2008, and Liang et al., 2013)
and indicate that profit efficiency can be improvey strengthening internal corporate
governance mechanisms through greater board indepee, although these impacts are
statistically insignificant for banks’ cost efficiey and risk taking.

In relation to the variables explaining the funotig of the board, we find that the
coefficients onDuality are negative and statistically significant in jrefficiency models
(see, for example, Kaymak & Bektas, 2008 and Wanrg.e2012 for similar results). This
means that the dual appointment of CEO and chaioperan exacerbattee agency problems
and thus in turn reduce banks’ profit efficiencythdugh these results seem to confirm the
empirical prediction of our entrenchment hypothégjsthe impact of duality on efficiency is
not straightforward. This is because our models gisld a significant, albeit small, positive
effect on cost efficiency levels, which supporte #tewardship and organisational view of,
for example, Anderson & Anthony (1986), that thaldappointment of CEO and chairperson
of the board can help reduce information costsiargove the organisational efficiency of
the board.

Finally, the estimated coefficients explaining tlirequency of board meetings are
relatively small, although significantly differeftom zero, and seem to have an opposite
impact on profit and cost efficiency. Overall, thdg not appear to be an economically

significant factor in explaining Chinese banks’i@éncy and risk taking activities. This
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means that we reject our hypothesisthiat predicts a positive association between & hig
frequency of meeting and bank efficiency and rekirig activities.

For all models in Table 4, we also incorporate tacfecontrol variables. Previous
studies have documented that an increase in tleeo$ithe largest shareholder may weaken
internal corporate governance and stimulate theogxiation of minority shareholders and
earnings manipulation. By contrast, our resultsastiwat the coefficients obargesharin the
majority of cases are statistically insignificaat both efficiency and risk taking. In addition,
we find that the nature of the controlling shareleol(i.e. state-owned vs non-state owned
banks) appears to impact cost efficiency more pirafit efficiency and risk.

Other findings from the estimations reported in [€ab that are worth noting concern
the bank-specific variables. The liquidity ratioiquidas), in particular, appears to impact
negatively and significantly on bank efficiency tihan the profit and cost sides; and is also
associated with higher risk-taking activity. Intetiagly, banks that have a greater focus on
traditional lending are more profit-efficient buicur higher costs as evidenced by the sign of
the variableNetloansta The level of capitalisationEQuityassét and the ratio of loans to
deposits l(oandep)y appear to significantly affect profit (cost) eféncy negatively
(positively) but not risk; however, this latter seeto increase with siz& ¢tasseis positive
in all cases).

Among the macro variables, the significant and tpasEcogrowcoefficients indicate
that Chinese banks’ profit efficiency is considdyatigher when the economy is growing,
while economic growth (and the global crisis) inif@happear to have a negative impact on

banks’ cost efficiency

™ The p-values of AR(2) and Hansen tests are alhtgrethan 0.1 for the third model with all board
characteristics’ variables. Following Pathan anff 2013), we expect statistically significant AR(due to the
way of construction and statistically insignificakR(2). The Hansen J-statistics of over-identifynegtrictions
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Overall, we find evidence that board charactesstienerally exert more influence on
banks’ profit and cost efficiency rather than rides. As discussed above, one of the key
findings of this study is the relative importandetloe proportion of female directors on the
board that appears to not only increase profit emst efficiency significantly but also to
reduce risk; and, at least as far as profit efficie is concerned, the proportion of
independent directors. Our results are broadlyiooefi when we estimate the efficiency
scores using the value-added approacdthey are also confirmed when we carried out the
same analysis based on a subsample, which exclhdeten largest banks ranked by total

assetst®

5.2 Additional tests

The effect of board governance features on bankieafity and risk taking may vary
between banks with different ownership characiessand incentive structures. To test the
incremental effect of different levels and types afnership as well as CEOs’ pay-

performance incentives, we incorporate the intevactterms between the board

is statistically insignificant and this indicatesat the instruments are valid in the two-step sgs@MM

estimation. Overall, these imply that the modelhwétl board characteristics’ variables is well €itt with
statistically insignificant test statistics for badecond-order autocorrelation in second differsr{@dr(2)) and
the Hansen J-statistics.

12\We also used the Herfindahl index of the largestenth-largest shareholders’ holdings into ourebas
model as a robustness test, and the results asistemt. On the value-added approach, see for deaBprger
and Humphrey (1997). Robustness tests results raitted for brevity but available from the authonson
request.

3 We thank an anonymous reviewer for pointing oat thur results could be driven by the very largekirg

institutions in our sample. We re-run the baselggression models based on a sub-sample that escthdm.
Results are consistent with those for the full Senapd are available from the authors upon request.
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characteristics and three dummy variabl@€ncen Statecontroland Performpay (see
Appendix A for more details).

Concentrated ownership has long been a definirtgreaf banks in emerging markets,
in contrast to their counterparts in developed & kChinese banks provide a useful setting
in which to investigate whether board charactessthave different impacts on their
efficiency and risk-taking behaviour under suchdibans. In particular, these differences
should be more evident in China as the corporateergance and minority shareholder
protection are relatively weak. To this end, weonporate the interaction terms of board
characteristics and the ownership concentration ndynConcen that equals 1 for banks
whose Herfindahl index of top ten largest sharedérsidholdings is greater than the median,
and zero otherwisé hese interaction terms are used to test the irem&aheffects of board
characteristics when ownership concentration ib.HRanel (a) of Table 5 reports the results
for all models (control variables are includedhe estimation but not reported). It shows that
there is some evidence of non-linear relationshipsveen board size and efficiency for
banks with concentrated ownership and state owipetslt that the economic significance

and magnitude of coefficients are very small.

[Insert Table 5 around here]

Table 5 (panel (a)) also reveals that a greatgpgtmn of independent and executive
directors as well as CEO duality are associateth Wwigher profit efficiency when banks’
ownership concentration is high. This provides erizk that in banks characterised by high
ownership concentration there are aspects of bdasersity that can help mitigate the
negative effects of having powerful controlling s#telders, and that may result in gains on

the profit side. It is intriguing that the incremaneffect of a greater number of board
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meetings is positive on cost efficiency but negatwm profit efficiency in more concentrated
banks. This mixed evidence adds to the existingiguolos literature on the effects of the
frequency of board meetings for bank performanoeubing on the cost side ((c-eff in panel
(a)), the impact of the presence of more indepeindieactors for banks with concentrated
ownership is negative and significant when intexd@indep*dummys -.078).

As discussed above, the ownership structure (stated versus non-state-owned) can
also affect the performance of banks and their-taking propensity (see, for example,
Berger et al., 2009 for a recent study on Chinesk$). In Table 5 (panel (b)) we re-estimate
our baseline model with interaction terms of boahdracteristics’ variables and the state-
owned dummy (i.e. a government agency or SOE cledrawrganisation). Our evidence
points to three key results. First, we find some&@wce of positive incremental effect of
specific board characteristics on profit efficierioy state-owned banks and these correspond
to those also found in panel (a) i.e. executive iadependent directors. Second, these latter
enter significantly the interacted variabBindep*dummyboth in the case of efficiency
(positively) and risk (negatively). Third, for athodels and with only few exceptions, most
coefficients for non-interacted variables are staally insignificant. In contrast, when
variables are interacted with the state-owned dunthgy become significant particularly as
far as the profit efficiency is concerned; whilskriis, contrary to our expectations, seldom
statistically significant. The general implicatiohthese results is that the type of controlling
ownership appears to drive the significant impddicard characteristics.

Finally, we include the interaction terms of boatHaracteristics and the CEO
performance-related pay dumnBerformpay to examine whether the adoption of the CEO
performance-related compensation schemes affeets Ilanks’ performance and/or risk-
taking activities. A performance-related CEO congagion package should provide

incentives for top managers to focus on banks’quarhnce and growth and this, in turn, can
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further mitigate agency problems. However, it coallsb trigger short-termism and a greater
risk-taking propensity thus resulting in a gregtesportion of bad loans. Our findings are
reported in panel (c)) of Table 5, and show thamti@ry to the previous case of state-owned
banks, the incremental effect of greater diversitythe board seems to be stronger for cost
efficiency than profit or risk. In most cases, #fgect when significant is negative, as for
example for foreign, executive and independentctirs. Interestingly, the presence of
female directors manifests a positive and signifiegfect (at the 1% level) on cost efficiency,
while it has a negative effect on profit efficienafpen a performance-related compensation

system is applied.

6. Conclusions

The Chinese banking sector has undergone majommefover the past two decades.
Despite the extraordinary growth, the country isarelsterised by highly concentrated
corporate ownership structures, particularly in thenking sector, and weak minority
shareholder protection. Using manually collectedegnance data, this study analyses the
impact of various board characteristics on theqrarénce of Chinese banks from 2003 to
2011. As far as we are aware, this is the firdysto examine these effects on both profit and
cost efficiency specifically for Chinese banks anextend the investigation to the link with
banks’ risk-taking behaviour.

Our evidence suggests that board characteristics tie have a greater influence on
banks’ profit and cost efficiency than risk takingy.key finding of this study is that the
proportion of female directors on the board appeatonly to be linked to higher profit and
cost efficiency but also to lower traditional bamdirisk. These results are consistent with the

abundant literature that shows that greater gethgersity on boards has a positive impact on
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bank performance (Gul et al., 2011; Minton et 2011) and reduces risk taking behaviour
(Qian et al., 2015). Likewise, our findings shovattla higher level of board independence
can also be associated with banks’ higher profitiehcy, while the opposite is found for

executive directors and in the presence of dualdeship of the CEO/chairperson. Among
the control variables, bank liquidity appears tahe most significant variable affecting both
banks’ profit and cost efficiency (negatively inthacases) and increasing risk. This is an
important finding as in the aftermath of the globasis prudential regulators are increasingly
focusing on banks’ liquidity to complement minimwaypital requirements.

When we examine the effects for banks with differewnership structures, we find
that one of the key differences across the twogdygeownership structure is the impact on
profit efficiency. Specifically, we find that thenaremental effects of board governance
structures for banks characterised by concentratatkership when significant are usually
positive (as in the case of executive and indepandieectors), whereas results for risk are
always insignificant. Our evidence also reveals$ tha same two specific board composition
variables have a positive incremental impact oritpedficiency in the case of state owned
banks. Interestingly, for banks with CEO performanelated pay the effect on efficiency
when significant is usually negative.

With increased competitive pressures as a resulteothanges in the financial system,
there is no doubt that Chinese banks need to beowone profitable and cost-effective while
improving their internal controls and risk managatgystems. This is a problem also faced
by banks operating in other emerging markets charaed by similar environmental
conditions such as a high level of ownership cotration and state controls combined with
underdeveloped legal systems and weak minorityesiodgler protection. Although in recent
years a range of modern corporate governance misamafior banking institutions has been

introduced in China, there are still a number dlidmges ahead. The findings in this paper
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offer useful insights to policy makers charged wilik task of reforming the banking sector

in emerging markets.
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Table 1 Board composition of selected Chinese comialdanks (end of 2011)

Bank | Type of  No. of board Foreign Female Executive Independent

bank directors directors directors directors directors

Agricultural Bank of Ching SOCB 14 2 0 4 4
(14%) (0%) (28%) (28%)

China Construction Bank SOCB 13 3 3 4 4
(23%) (23%) (31%) (31%)

Shanghai Pudong JSCB 19 1 1 3 7
Development Ban (5%) (5%) (16%) (39%)

Industrial Bank| JSCB 15 2 1 5 5
(13%) (7%) (33%) (33%)

China Zheshang Bank JSCB 16 0 4 2 4
(0%) (25%) (12.5%) (25%)

Bank of Ningbg CCB 19 2 1 2 6
(10%) (5%) (10%) (31%)

Bank of Guangzhou CCB 9 0 1 3 0
(0%) (11%) (33%) (0%)

Fudian Bank] CCB 13 0 2 4 4
(0%) (15%) (31%) (31%)

Source Individual banks’ annual reports (2011).
Notes: SOCB=State--owned Commercial Bank; JSCBtXtiock Commercial Bank; CCB=City Commercial

Bank. The proportion of each type of director oa lloard is reported in brackets.
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Table 2 Summary statistics (pooled data 2003-2011)

Variable Mean S.D. Min 0.25 Mdn. 0.75 Max

Panel A Bank efficiency and risk variables

7r-eff 0.662 0.165 0.172 0.551 0.693 0.796 0.938
c-eff 0.904 0.039 0.709 0.886 0.913 0.93 0.976
NPLs / Total Loarfs 0.024 0.027 0.000 0.008 0.014 0.028 0.200

Panel B Board size, composition and functioning

Bsize 12.780 3.223 4.000 11.000 13.000 15.000 19.000
Femdir 0.099 0.093 0.000 0.000 0.077 0.167 0.429
Fordir 0.044 0.084 0.000 0.000 0.000 0.067 0.462
Execdir 0.258 0.113 0.000 0.176 0.267 0.308 0.800
Bindep 0.191 0.127 0.000 0.083 0.200 0.313 0.444
Bmeeting 7.104 4.492 1.000 4.000 6.000 8.000 43.000

Panel C Control variables

Largeshar 0.230 0.181 0.040 0.110 0.190 0.260 1.000
HH2 0.036 0.029 0.000 0.017 0.028 0.047 0.25
Netloansta 0.501 0.100 0.038 0.447 0.510 0.572 0.743
Equityasset 0.060 0.022 0.004 0.046 0.058 0.069 0.16
Liquidast 0.257 0.107 0.035 0.179 0.24 0.32 0.668
Loandepr 0.646 0.116 0.206 0.580 0.660 0.719 1.098
Totassets 10.842 1.766 7.665 9.638 10.374 11.751 16.101
Ecogrow 0.107 0.017 0.092 0.093 0.101 0.113 0.142

Panel D Dummy variables

Duality Concen  Performpay Statecontrol List
Frequency counts 64 310 441 337 95
Mean 0.101 0.490 0.697 0.532 0.150

Note: All variables are as defined in Appendix #eff and c-eff are estimated using stochastic frontier
methodology as explained in Appendix B. The totahber of bank observations is 633.
& Since we include in our sample newly establishakb (e.g. Zheshang Commercial Bank) that did eypdnt

any NPLs in the first 1-2 years, the minimum ofthatio is zero.
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Table 3 Correlation matrix

1) 2) ) 4) (5) (6) (1) (8) 9) (100 (1) (12) (13) (@14 (15 (16) (17)
(1) z-eff 1
(2) c-eff -0.18* 1
(3) NPLs 0.01 001 1
(4) Bsize 0.05 0.01 0.16* 1
(5) Femdir 0.09* -0.05 0.06 019* 1
(6) Fordir 0.02 0.06 0.25* 045 005 1
(7) Execdir 0.14*  -005 005 -0.29* -001 -0.18* 1
(8) Bindep 0.04 0.06 0.21* 0.67* 0.17* 052* -0.30* 1
(9) Bmeeting 0.07* -0.13* 0.16* 033* 0.16* 0.23* -0.19%* B 1
(10) Largeshar 004  -0.04 0.07+ -0.18* 006 0.27* 0.08*0.01 0.09* 1
(11) Netloansta -0.02  0.25¢ -0.17* -0.00 -0.11* -0.07* -0.02 0.5 -0.06 -0.15%* 1
(12) Loandepr -0.15*  0.36* -0.08* 0.15* -0.04 0.10%* -0.15* 16* 0.03 -0.10+ 0.78* 1
(13) Toasset 0.07* -0.01 0.25¢* 060* 0.18* 0.62* -0.19* @6 0.42* 0.15% -0.12* 0.10* 1
(14) Equityasset 0.04  0.10* 0.10* -002 005 -0.14* 0.11* 0.0 -0.00 -0.15%+ -0.00 -0.04 -0.20+ 1
(15) Liquidast 0.05  -0.00 0.14* -0.11* -0.09* 0.09* 0.10+ 0.3 0.00 -0.02 -0.40* -0.34* -0.12* 0.17* 1
(16) HH2 -0.12*  -0.08* -0.11* -0.14* 0.01* 002 .0 -0.11* 0.07* 0.10* -0.15* -0.16* -0.18* 0.06 0.13* 1
(17) Ecogrow 0.08* 001 -0.30+ -003 -0.05 -0.00 -0.05 14 -0.12* -0.01 0.15%* 0.09* -0.11* -0.26* -0.26*-0.04 1

Note: This table reports the Spearman rank cofogldietween variables. All variables are as definmefippendix A. The sample period is between 20083 2011. * p<0.10.
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Table 4 Board characteristics, bank efficiency asklin Chinese banks (2003-2011)

Dependent Profit Efficiency Cost Efficiency Non-Performing Los /Total Loans
Var (DEP) n-eff(a) m-eff(b)  m-eff(c) c-eff (a) c-eff (b) c-eff (c) NPLs (a) NPLs (b) NPLc)
Lag DEP -0.114**  -0.083***  -0.117*** -0.005 0.026 -0.005 905 1.047%*= 0.914**=*
(-4.210) (-3.894) (-4.159) (-0.117) (0.851) (-0.104 (3.782) (6.979) (3.239)
Bsize -0.052** -0.021 0.012 0.009 0.006 0.017
(-2.087) (-0.771) (1.575) (1.122) (0.198) (0516
Sqbsize 0.003*** 0.001 -0.000* -0.000 -0.000 -0.001
(2.718) (1.097) (-1.670) (-1.229) (-0.338) (@85
Femdir 0.914%** 0.901*** 0.104*** 0.156%** -0.561*** -0.694***
(3.842) (3.973) (3.100) (4.143) (-3.252) (-2.p36
Fordir -0.447* -0.195 0.174*** 0.138** -0.068 -0.094
(-2.481) (-0.857) (3.354) (2.317) (-0.489) (0B
Execdir -0.536*** -0.351* -0.110%** -0.096*** -0.008 0045
(-4.809) (-2.559) (-5.977) (-4.508) (-0.124) 4@0)
Bindep 0.239** 0.323*** -0.019 0.012 -0.077 -0.056
(2.406) (3.079) (-1.289) (0.751) (-1.085) (-@yo
Duality -0.249%*  -0.154*** 0.026*** 0.024** 0.017 -0.06
(-8.268) (-4.010) (4.371) (2.468) (1.545) (-BYL5
Bmeeting 0.008*** 0.002 -0.002***  -0.001** 0.002 -0.003
(5.467) (1.185) (-4.707) (-2.113) (0.942) (-mys
Largeshar -0.103 -0.221 % -0.160 0.032* -0.011 0.019 0.133 .07 0.157
(-1.057) (-2.789) (-1.500) (1.684) (-0.580) (1.040) (1.291) (0.425) (1.297)
HH2 1.123* 0.425 0.704 0.325** 0.276*** 0.159 0.652 186 0.905
(2.239) (1.289) (1.619) (2.226) (2.647) (1.059 04r) (-0.553) (1.245)
Performpay -0.062** -0.113*** -0.059* 0.006 0.001 -0.008 -0.80 -0.005 -0.017
(-2.148) (-3.955) (-1.890) (0.803) (0.140) (-0.985) (-0.128) (-0.351) (-0.547)
Statecontrol 0.012 0.004 0.016 0.029*** 0.031*** 0.034*** -0.034 -0.012 -0.040
(0.540) (0.125) (0.675) (3.947) (6.309) (4.335) RED) (-0.991) (-1.618)
List -0.043 0.075** 0.007 0.003 0.024** 0.011 -0.044 060 -0.017
(-0.588) (2.109) (0.098) (0.148) (2.348) (0.531)  0.487) (-1.294) (-0.193)
Netloansta 0.208 0.781%* 0.424** -0.196**  -0.148**  -0.181** 0.361 0.150 0.519
(1.003) (4.925) (2.360) (-4.568) (-4.436) (-4.122) (1.259) (0.846) (1.253)
NPLs -0.526*** -0.046 -0.307* -0.112%** 0.147%** -0.032
(-2.832) (-0.282) (-1.665) (-2.964) (5.681) (-0.5971
Equityasset -3.112**  -3.400%*  -3.286*** 0.705%** 0.910*** 0.782*** 0.251 0.308 0.436
(-6.961) (-5.959) (-6.501) (6.411) (8.248) (6.540) (0.424) (0.749) (0.566)
Liquidast -0.520**  -0.350***  -0.475*** -0.048 -0.130**  -0.072** 0.309** 0.238*** 0.339**
(-3.638) (-3.018) (-2.968) (-1.593) (-7.597) (2014 | (2.481) (2.804) (2.230)
Loandepr -1.151%*  -1.218%*  -1.126** | 0.383*** 0.233*** 0.320** -0.030 0.027 -0.194
(-9.578) (-7.982) (-8.082) (9.741) (7.412) (7.283) (-0.160) (0.268) (-0.678)
Totasset -0.020 0.001 -0.035* -0.004 -0.002 -0.005 0.035**  .0Zw* 0.040*
(-1.220) (0.096) (-1.925) (-0.886) (-0.694) (-1.345 (2.137) (1.645) (1.838)
Ecogrow 1.868*** 1.880*** 1.450* -0.545**  -0.208***  -0.358*** 0.232 0.023 0.303
(3.382) (5.709) (2.495) (-5.358) (-2.776) (-2.965) (0.692) (0.104) (0.766)
Crisis 0.027 0.036** 0.005 -0.035***  -0.023***  -0.027*** 12 0.004 0.014
(1.036) (2.331) (0.195) (-6.546) (-4.774) (-4.608) (0.598) (0.294) (0.586)
Trend 0.023*** 0.031*** 0.024*** 0.004** 0.003** 0.003** -0.001 -0.005 -0.002
(4.656) (7.851) (4.263) (2.568) (2.436) (2.170, .26m) (-1.376) (-0.329)
Constant 1.819*** 1.057*** 1.707*** 0.740*** 0.798*** 0.779*** -0.624** -0.371** -0.751**
(7.480) (5.189) (5.518) (10.729) (23.035) (10.298) (-2.153) (-2.146) (-1.994)
Obs 527 527 527 527 527 527 527 527 527
AR(1) 0.053 0.013 0.041 0.022 0.021 0.024 0.026 0.018 450.0
AR(2) 0.075 0.174 0.108 0.731 0.499 0.475 0.758 0.796 910.9
Hansen 0.819 0.821 0.786 0.704 0.472 0.612 0.875 0.792 170.9

Note: All variables are as defined in Appendix AeTregressions are estimated by the two-step sy&feil estimator with
Windmeijer's (2005) corrected standard errors (regabin brackets). Thp values of AR(1), AR(2) and the Hansen test stasist
of over-identifying restrictions are also reportet** *** indicates significance at the 10%, 5% and% levels.
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Table 5 Board characteristics, bank efficiency asklin Chinese banks by ownership and
performance-related CEO compensation (2003-2011)

Panel (a) Panel (b) Panel (c)
Dependent variables n-eff c-eff NPLs n-eff c-eff NPLs n-eff c-eff NPLs
(DEP)
Lag of DEP -0.087** -0.044 0.162 -0.024 -0.081 0.295¢ -0.058 0.166***  0.419*
(-2.165) (-0.740)  (0.657 (-0.629) (-1.583) (1.71p) (-1.351) (-3.065) (1.668)
Bsize 0.110%** 0.021* 0.032 | -0.146***  0.044** 0.119 -028 -0.005 0.117*
(2.723) (1.931) (0.788 (-2.979) (2.908) (1.484) 0.283) (-0.270) (1.953)
Sqbsize -0.003* -0.001*  -0.002| 0.006*** -0.001***  -0.005 001 0.000 -0.005*
(-1.908) (-2.005) (-1.057 (3.039) (-2.586)  (-1.p42 (0.351) (0.485) (-1.749)
Femdir 0.885* 0.154* -0.005| 1.303*** 0.060 -1.043 3.950*** -0.605***  -0.076
(1.706) (1.884) (-0.010 (3.938) (0.636) (-1.621) 5.465) (-2.756)  (-0.093)
Fordir 0.148 0.164 0.287 -0.238 0.028 -0.451 0.383 0.239 .907F
(0.300) (1.636) (0.928 (-0.603) (0.324) (-1.074) 0.364) (1.284) (1.740)
Execdir -1.159** -0.180***  0.043 -0.405 -0.034 0.386 -0.24 0.059 0.299
(-4.675) (-2.809) (0.208 (-1.251) (-0.641) (2.33B) (-0.636) (0.633) (1.135)
Bindep -0.462**  0.081***  -0.117 | 0.277* 0.025 -0.072 0.088 0.180***  -0.184
(-2.408) (2.760)  (-0.740 (2.095) (0.813) (-0.552) (0.525) (4.396) (-1.231)
Duality -0.322%** 0.003 -0.036 0.096 0.011 -0.049 -0.201 142 0.136
(-3.866) (0.156) (-0.634 (1.363) (0.529) (-0.785)(-0.325) (1.274) (0.347)
Bmeeting 0.015***  -0.004**  0.009 0.006 -0.005***  0.002 0.0¥3 -0.006**  0.005
(2.688) (-2.424) (1561 (0.911) (-3.473) (0.57p) 2.789) (-3.171) (0.929)
Bsize*dummy -0.025 -0.010*  0.000 | 0.266**  -0.045* -0.089 -0l@ 0.037** -0.113
(-1.280) (-2.343)  (0.029 (4.275) (-2.197)  (-1.319)(-0.763) (2.246) (-1.572)
Sgbsize*dummy -0.001 0.001**  -0.000( -0.010*** 0.001 0.004 0.002 -0.001** 0.004
(-0.609) (2.390) (-0.113 (-4.087) (1.251) (1.784) (0.556) (-2.169) (1.391)
Femdir*dummy 0.360 -0.041 0.181 -1.009* 0.025 0.770  -3.076*** 6TB*** 0.479
(0.679) (-0.399)  (0.330 (-1.857) (0.192) (1.22]1) -4.410) (3.142) (0.616)
Fordirrdummy -0.616 -0.117 -0.378 -0.389 0.038 0.56p 0.641 D84 -1.735*
(-1.272) (-1.186) (-0.969 (-0.686) (0.239) (1.26p) (0.676) (-2.070)  (-1.805)
Execdir*dummy 1.483** 0.100 -0.369 0.813* -0.085 -0.586 0.407 .2@B*** -0.770**
(3.810) (1.062)  (-0.879 (1.694) (-1.055)  (-1.500) (1.000) (-2.806)  (-2.447)
Bindep*dummy 1.175**  -0.078*  0.192 0.744** 0.127**  -0.406** @75 -0.276**  0.166
(5.696) (-2.066)  (0.924 (2.498) (2.237) (-2.205) 0.447) (-4.347) (0.753)
Duality*dummy 0.407*** 0.023 0.114 | -0.500*** 0.012 0.179 0.142 .61 -0.101
(3.098) (0.673) (1.162 (-2.936) (0.422) (0.998) .247) (-1.332)  (-0.241)
Bmeeting*dummy -0.012**  0.007***  -0.001 0.006 0.005***  -0.002| -02B*** 0.007*** 0.002
(-2.097) (3.221) (-0.235 (0.797) (2.843) (-0.456)(-4.019) (3.562) (0.281)
Constant 1.049**  0.801** -1.344* | 2.495** 0.669*** -1.769* | 1.545**  (0.899***  -1.315*
(2.836) (6.710) (-1.724 (7.107) (5.458) (-2.236) 2.5@3) (5.377) (-1.783)
Obs 527 527 527 527 527 527 527 527 527
AR(1) 0.010 0.014 0.199 0.014 0.091 0.138 0.051 0.138 520.0
AR(2) 0.149 0.216 0.652 0.545 0.342 0.388 0.710 0.538 910.3
Hansen 0.950 0.934 0.673 0.972 0.975 0.94p 0.799 0.916 3305
Dummies for the Concen Statecontrol Performpay

interaction terms

(1= concentration > median

(1=state-ownejl

(1=pay-performance scheme

Note: All variables are as defined in Appendix @ontrol variables are included (coefficients are meported). The

models are estimated by the two-step system GMNMnagir with Windmeijer's (2005) corrected standandors

(reported in brackets). Thevalues of AR(1), AR(2) and the Hansen test statistf over-identifying restrictions are

also reported; *,**,*** indicates significance dte 10%, 5% and 1% levels.
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Appendix A: Variable definitions

Variable

Description

Sources

Dependent variables

r-eff

c-eff
NPLs

Estimated alternative profit efficiency

Estimated cost efficiency

Non-performing loans to total loans

Board governance variables

Bsize
Femdir
Fordir
Execdir
Bindep
Duality

Bmeeting

The total number of directors on the board

The proportion of female directors on the board

The proportion of foreign directors on the board

The proportion of executive directors on the board

The proportion of independent directors on the thoar

A dummy variable that equals 1 if the CEO is als® €hairman or Vice

Chairman of the Board, and 0 otherwise
The number of board meetings per year

Other control variables

Largeshar

HH2

Performpay
Concen

Statecontrol

List
Netloansta
Equityasset
Liquidast
Loandepr
Totassets
Ecogrow
Crisis

Trend

The percentage of shares owned by the largesttebides

Herfindahl index of the second- to tenth-largestreholders’ holdings

CEO performance-related pay dummy which is setlaquane for banks
with CEO performance-related compensation scheamekQ otherwise.

A dummy variable that equals 1 for banks whose iHéahl index of top ten
largest shareholders’ holdings greater than theianednd O otherwise.

A dummy variable that equals 1 for banks whosedsirgcontrolling)
shareholder is a government agency or state-owmedpeise (SOE), and 0
otherwise.

Equation (B1)

Equation (B1)

Annual Reports
BankScope

AnrRegborts
vwairReports

ndal Reports
Annual Reports
Annual Reports
Annual Reports

Annual Reports

Annual Reports

Annual Reports
Bankscope

Annual Reports
Bankscope
Annual Reports
Bankscope
Annual Reports

A dummy variable that equalsfdr banks that are listed in the exchanges, adthnual Reports

0 otherwise.
Ratio of net loans to total assets

Ratio of total equity to total asset, measuringlthek’s capital adequacy
Ratio of total liquidity assets to total assetsameing bank liquidity

Ratio of total loans to total funding, measuring bank’s liquidity risk
exposure

The natural logarithm of the bank’s total assetsictvcontrols for bank size
Annual growth rate of GDP.

A dummy variable that equalsfdr the years post-global financial crisis
(2008-2011)and 0 otherwise.

Time trend, which is set to 1 for the first yeadanstudy (2003), 2 for the
second year (2004), and so on, up to 9 for theyksest (2011).

Annual Reports
Bankscope
Annual Reports
Bankscope
Annual Reports
Bankscope
Annual Reports
Bankscope
Annual Reports
Bankscope
World Bank

Financial Indicators

n/a

n/a
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Appendix B Measurement of profit and cost efficignc

We estimate the efficiency levels of Chinese bamdkag stochastic frontier analysis (SFA). We
adopt the transcendental logarithmic (transloginfowhich is the most commonly used functional
form in the bank efficiency literature, to specihe frontier. Our empirical cost frontier modelais

follows:

(TG, o APE )=+ 34, Yo + X0, W2 Y5 i % Y520 B ¥ W+ X5 Wl i gein B gin 3

(B1)
+> ANy INE+>ENWINE+§ T+, F+> k. In y, T pln w Frin EFin NAL T, v, u
m j m i

where the dependent variable is alternatively eillt& -the observed total costs, APE - the profit
before tax, of bank at timet; y; andw; are vectors of output and input prices for itebank;E; is
the total equity of a bank, which is treated asiasgtfixed input;T is the time trend used to capture
technological changes; aimdNPL/TLis the natural logarithm of the ratio of non-penfiimg loans to

total loans. In addition,v; is a two-sided normal disturbance term with zeeamand variance?

and represents the effects of statistical noisejrbfficiency termu; is assumed to be half-normally
distributed;a, g, y, v, ¢, 4, & 0, k, p, andn are the parameters to be estimated, and the standa
symmetry restrictionginn= Smn andyy = y, are applied. Finally, the total cost and input@terms
are normalised by the last input price, in ordemdpose linear homogeneity of degree one on the
input prices. The cost efficiency of a bank is defl a<CE; = 1 / exp (u)and takes a value between
0 and 1. Alternative profit efficiencyAPE), proposed by Berger and Mester (1997), is eséithat

similarly to cost efficiency. We use profit befotax to replace the total cost variable as the

! We treat equity capital without any associatedeads quasi-fixed in our frontier model becausel¢kel of equity is
much more difficult to alter in the short run. $tused to control for insolvency risk and the défe risk preferences of
banks. We also control for asset quality by inahgdin NPL/TL directly into the profit and cost fribers. See Berger and
Mester (1997), Mester (1996, 1997), Altunbas, Eyvamsl Molyneux (2001) and Hughes and Mester (26d2)nore

details.
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dependent variable, and the same independent iegiab we used in the cost function (equation B1).
The profit efficiency is given a&PE; = exp (-u)and also takes a value between 0 and 1.

This study follows the intermediation approach,gasgied by Sealey and Lindley (1977), to
define the input and output variables. The apprdesdts a bank as an intermediary, which collects
funds from savers and transforms those funds irdbtable projects (loans and other earning assets)
Accordingly, the inputs consist of the price ofaloborrowed fundsX3), total physical capital{,),
and labour X3). The outputs consist of total loar®;), other earning asset®), and non-interest
income Q) Note that the input variables are not explicitigorporated into the cost (or profit)
frontier model summarised in equation (B1) but rmmeresented by the impact of their input prices
(that is, personnel expenses to the number of erap&\Wi; other operating expenses to the book

value of fixed asset¥\,; and interest expenses to total borrowed fuldé,

2Due to off-balance sheet items not being availdbteall Chinese banks, we follow previous studéesl use non-
interest income to capture non-traditional bankinginess as proxy for OBS fee service (e.g. Rod®%3; Lieu, Yeh,
& Chiu, 2005; Lozano-Vivas & Pasiouras, 2010).
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