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Dear Editor
We are grateful to you and the reviewers for the thoughtful reports as well as thorough and
valuable comments, and are grateful for the opportunity to respond to your comments. In the
following, we outline the revisions made in response to all comments. By all means the paper
benefited considerably from all comments received.
Reviewer 1
I am generally positive about the paper but I think that the paper should have stronger
motivation, clearer focus, and better discussion of the literature. I also think that the paper
should say something about recent literature on shadow banking in China that is possible
to find after a brief search on google, as, for example:
1. Shadow Banking: China’s Dual-Track Interest Rate Liberalization, Hao Wang,
Honglin Wang, Lisheng Wang, Hao Zhou, First Draft: May 2015
2. Interest Rate Liberalization in China, Prepared by Tarhan Feyzioğlu, Nathan
Porter, and Előd Takáts, Authorized for distribution by Nigel Chalk August, 2009,
IMF Working Paper , Asia and Pacific Department
3. China: The path to interest rate liberalization, J.P. MORGAN GLOBAL
LIQUIDITY, july 2015
4. Financial Repression and Interest Rate Liberalization in China, Bo Hu, April 2014
5. Comparison of Bank Proﬁtability in China and the USA, Ning Ding, Hung-Gay
Fung, Jingyi Jia, China & World Economy / 90–108, Vol. 25, No. 1, 2017.
Response to this comment: Thank you very much for this helpful comment. The revised
manuscript now has stronger motivation, clearer focus and better discussion of the literature. To
be more specific, as reflected by the Introduction of the revised manuscript, it has been
restructured and rewritten. In addition, the above mentioned literature on shadow banking in
China has been discussed.
The title of the paper is misleading since the objective is to test the impact of interest rate
liberalization and of shadow banking on profitability of Chinese banking, and that should
be emphasized. On the other hand, what is the impact of interest rate liberalization? Why
does section 3 is concerned with competition?
Response to this comment: Thank you very much for this comment. The title of the manuscript
has been changed to “The impacts of competition and shadow banking on profitability: evidence
from the Chinese Banking Industry”.
The abstract needs to be more precise concerning the issue studied.
Response to this comment: Thank you very much for this comment. The abstract has been
completely re-written to more precisely address the issue studied.
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Authors need to justify some sentences: “The Chinese banking sector has undergone
sustainable and healthy development through several rounds of banking reforms initiated
by the government since 1978.”
Response to this comment: Thank you very much for this comment. This sentence has been rewritten and justified to read as: “The Chinese government has initiated several rounds of banking
reforms since 1978. The main purpose of these banking reforms has been to increase competitive
conditions, enhance stability and improve the performance of the Chinese banking sector (Tan,
2016b)”.
Some typos were detected: “Thus, Chinse commercial banks have taken effort to further
develop the non-interest generating businesses, which not only can reduce the bank risk,
but also significantly promote the bank profitability.” (page 4)
Response to this comment: Thank you very much for this comment. The sentence has been rewritten to read as: “Thus, the Chinese commercial banks have sought to further develop the noninterest generating businesses, which can not only reduce bank risk, but also significantly
promote bank profitability”.
“Although these figures kept increasing over the periods, Chinese commercial banks tend
to favour providing loans to state-owned enterprises2, and the micro, small and mediumsized enterprises are very difficult to obtain loans from commercial banks.” (page 4)
Response to this comment: Thank you very much for this comment. This sentence has been
removed from the revised manuscript.
“Rather than using the principal component analysis, few studies used the fixed or random
effort estimator to evaluate the profitability of Chinese commercial banks (Sufian and
Habibullah, 2009 and Sufian, 2009). (page 7)
Response to this comment: Thank you very much for this comment. This sentence has been rewritten to read as: “Rather than using the principal component analysis, a few studies used the
fixed or random effect estimator to evaluate the profitability of Chinese commercial banks”.
Please make an attempt to shorten your sentences to improve readability. Many sentences
are almost the entire length of a paragraph. For example, “Due to the fact that JSCBs have
more liberalized environment compared to SOCBs, which has been significantly influenced
by government intervention, in order to deal with the competition and increase the income
source, JSCBs are more actively engaged in lending to small and medium enterprises in the
private sector.” (pages 4 and 5)
Response to this comment: Thank you very much for this comment. This sentence has been rewritten to read as “Because of the strong government intervention, the SOCBs mainly engage in
providing credits to large state-owned enterprises. In comparison, JSCBs are more actively
engaged in providing funds to small and medium enterprises. This is mainly attributed to the
liberalised environment and less government intervention”.
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Comparisons with previous literature results are scarce.
Response to this comment: Thank you very much for this comment. More comparisons with
previous literature results have been provided in the results section.
The topic is noteworthy and the techniques used to arrive at the conclusions are
appropriate, however I have several concerns about the paper in its current form.
There is no justification and detailed characterization for the variables chosen. A table is
needed. Table 1 needs information about unities and data source note. Table 2 needs data
source note. Table 4 needs some analysis.
Response to this comment: Thank you very much for this comment. Table 1 has been revised to
Figure 1, while the data source has been noted under the figure. The data source is added in
Table 2. Some analysis on Table 4 has been provided in the main text. A separate session has
been provide to talk about the dependent variables as well as independent variables selection.
Please see section 3.1 for detail and also this discussion is corresponding to Table 4.
Figures lack a vertical axis label. It is assumed to be %, but must be included to adhere to
journal format. Figures also requisite data source note. Please update accordingly.
Response to this comment: Thank you very much for this comment. The vertical axis labels have
been changed to be % and the data source for all the figures have been provided under the figures.
Authors need to explain how their study fits into the literature.
Response to this comment: Thank you very much for this comment. This has been explained by
the second paragraph on Page 6.

Reviewer 2:
The paper needs to be proof-read by a specialized editor. There are quite a few English
mistakes, with missing prepositions, etc.
Response to this comment: Thank you very much for this comment. The revised version of the
manuscript has been proof read and I believe that there are no grammar and typos issues.
The abstract should include the number of observations and the number of banks.
Response to this comment: Thank you very much for this comment. The number of observations
and the number of banks have been included.
The paper looks at two different aspects, which, however, are not independent from each
other. One aspect is the impact of competition in banking markets on bank performance.
The other aspect refers to the impact of shadow banking on bank performance. These two
aspects are considered as independent and respective proxies are included in the empirical
model to explain bank performance. As a matter of fact, the extent of shadow banking is
likely to be influenced by the intensity of competition of banking markets, and vice versa.
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One should think about modelling the two aspects within an appropriate system of
equations, e.g. a simultaneous equation model.
Response to this comment: Thank you very much for this comment. This comment is very useful
and constructive, I have clearly point out this issue in the area of future research by the end of the
manuscript.
The paper does not reflect the insights from the newer literature in industrial organization
about the relationships of market concentration, the intensity of competition and firm
profitability. A higher market concentration does not necessarily imply less competition
and necessarily cause higher firm profits. The causality could also go the other way around,
i.e., the higher market concentration could be the result of a higher competition, with the
respective impacts on firm performance. The paper should include the new industrial
organization literature on that issue.
Response to this comment: Thank you very much for this comment. The sub-section in the
literature review has a discussion on the new empirical industrial organization literature.
Table 1: these data could be represented better by a graph
Response to this comment: Thank you very much for this comment. The data in Table 1 has been
represented by a graph. Please see figure 1 for detail.
The paper should include a generally accepted definition of the term shadow banking at
the appropriate place.
Response to this comment: Thank you very much for this comment. The definition of shadow
banking has been provided in the manuscript. Please see footnote 2 for detail.
Table 2: Shouldn’t be the volumes of the shadow banking be compared to the traditional
banking markets? The GDP may grow, so does the shadow banking and the traditional
banking. The paper wants to compare shadow banking with traditional banking, the the
relevant information for this comparison need to be provided.
Response to this comment: Thank you very much for this comment. The volumes of the shadow
banking and the traditional banking has been compared in the revised manuscript. The ratio of
domestic credit to private sector by banks to GDP has been used to measure the size of
traditional banking and relevant information has been provided (see the last column of Table 2).
Literature review: The newer contributions in IO about competition and how to measure it
(see also comment above) are missing. There also exist a few papers which use the Boone
indicator to measure competiton. Those papers have to be included. It would probably be a
good idea to include two sections in the literature review. One that deals with the papers on
banking performance in general, and another one which focuses on 2 this newer literature
related to the intensity of competition, incl. the applications in the banking sector.
Response to this comment: Thank you very much for this comment. The literature review now
has been divided into two sections in the revised manuscript, one focused on the discussion of
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bank performance and the second section concentrated on discussing the new empirical industrial
literature.
Furthermore, it is not enough to include a table with the papers that dealt with the topic.
One needs to elaborate about them in the text.
Response to this comment: Thank you very much for this comment. The literature in the table
has been elaborated in the main text.
The papers about the econometric aspects, i.e., the estimation techniques should be
mentioned in the chapter methodology, where the estimation technique should be described
and discussed. (see also comment later on).
Response to this comment: Thank you very much for this comment. The estimation technique
has been described and discussed. This response is also for the last comment.
After the chapter with the literature review one should include a chapter that explains the
models and the selection of variables. Given the focus of the paper, this section should
include two parts. One part which explains the LHS variable and its determinants. Another
part should focus on how the intensity of competition and how to measure it. This part
includes the Boone indicator.
Response to this comment: Thank you very much for this comment. The revised version of the
manuscript addressed this issue by separate the methodology section. To be more specific,
section 3.1 explains the LHS variable and its determinants and section 3.2 focuses on measuring
competitive condition using Boone indicator.
Also, given that the Boone indicator is based on many assumptions and has also its
weaknesses, alternative competition indicators should be considered and tested in the paper.
The HHI and the Lerner index are two examples.
Response to this comment: Thank you very much for this comment. Alternative competition
indicators are used to check the robustness of the results, and they are reported in Table 10 and
Table 11.
The chapter with the data description should only include the description of the data. Also,
I would move section 4, which could be significantly shortened, in the chapter Data
description. This chapter could include a section with the comparison of the different
competition indicators.
Response to this comment: Thank you very much for this comment. The revised version only
includes the description of the data in the data description, section 4 has been shortened and
moved to the chapter data description and the comparison of different competition indicators has
been provided in the literature review section and also the first paragraph of section 3.2.
Figures 2 to 4 are redundant, and all the information should be represented in one figure
(Fig. 5).
Response to this comment: Thank you very much for this comment. Figures 2 to 4 and related
description and discussion have been removed from the manuscript.
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The empirical model is missing. One should see the econometric model which is estimated,
and the formal model has to be added at the relevant position in the paper.
Response to this comment: Thank you very much for this comment. The empirical model has
been clearly specified in the revised manuscript by adding subtitles in the methodology section.
There are no or insufficient information about the estimation technique. GMM is
mentioned in the literature review. Nothing is said later on.
Response to this comment: Thank you very much for this comment. The estimation technique
has been described and discussed. See page 23 for detail.
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This paper contributes to the empirical literature on banking profitability by testing the impacts of
competition and shadow banking on bank profitability using a sample of 100 Chinese commercial
banks over 2003-2013 with 417 and 395 observations. The current study fills the gaps in the
empirical studies by examining the competition in different banking markets (i.e. deposit market,
loan market and non-interest income market) in China and further evaluating their impacts on bank
profitability. The findings show that the non-interest income market has a higher level of
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level of competition in deposit market leads to an increase in the profitability of Chinese
commercial banks. Finally, the results suggest that shadow banking improves the profitability of
Chinese banks.
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1. Introduction
The Chinese government has initiated several rounds of banking reforms since 1978. The main
purpose of these banking reforms has been to increase competitive conditions, enhance stability
and improve the performance of the Chinese banking sector (Tan, 2016b). The main purpose of
these banking reforms has been to increase competitive conditions, enhance stability and improve
the performance of the Chinese banking sector. With regards to the competitive condition in the
Chinese banking industry, it is noticed that the state-owned commercial banks (SOCBs)1 still
dominate the industry. However, according to statistics from the China Banking Regulatory
Commission (CBRC), the share of SOCB assets in total banking sector assets decreased between
2003 and 2013 to a low point of 43.3%. On the other hand, the joint-stock commercial banks
(JSCBs) and city commercial banks (CCBs) have kept increasing in size and in 2013 they held
17.8% and 10.03% of total banking sector assets. Therefore, this statistic shows that the
competitive condition is still quite low given that the five largest banks hold more than 40% of
total banking sector assets. Figure 1 summarises the assets of SOCBs, JSCBs, CCBs and total
banking institutions in China over the period 2003-2013.
<<Figure 1---about here>>
In order to improve the competitive conditions in the deposit market and the loan market, the
Central Bank of China (the Peoples’ Bank of China) had made efforts to liberalise the interest rate
since 1996. From 20th July 2013 and 23rd October 2015, the loan interest rate, as well as the deposit
interest rate in China, had been liberalized. The process of interest rate liberalisation in these two
different markets is supposed to have an impact on their competitive conditions. In the Chinese

There are five state-owned commercial banks in China now, including Bank of China,
Industrial and Commercial Bank of China, China Construction Bank, Agricultural Bank of China
and Bank of Communication.
1
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banking industry, the traditional interest generating activities still contribute to the largest
proportion of bank income; however, interest generating activities are affected significantly by
economic cycles as well as by credit risk. Thus, the Chinese commercial banks have sought to
further develop the non-interest generating businesses, which can not only reduce bank risk, but
also significantly promote bank profitability. The effectiveness of interest rate liberalisation, in
other words, the impact of interest rate liberalisation on the competitive conditions in the deposit
market, the loan market, as well as the non-interest income market in China, has been a concern
not only for the Chinese government and banking regulatory authorities in China, but should also
be investigated by academic researchers in order to provide evidence with regard to the
effectiveness of Chinese financial reforms. In addition, a piece of academic research should be
pioneered to test the impact of competition in different banking markets on bank profitability. The
evaluation of this issue will provide information to the Chinese government and banking regulatory
authorities to assist them in making relevant policies to improve bank profitability in China.

Although the financial reform in China, as characterised by the interest rate liberalisation, is
supposed to increase the competitive conditions in different banking markets in China, because of
the specific and special characteristics of the Chinese banking industry, the banking sector still
allocates the credits (providing loan services) focusing on large or state-owned enterprises and the
medium and small size enterprises find obtaining loans difficult, and thus, it is very difficult for
them to be competitive and survive in the market. This biased treatment to the micro, small and
medium-sized enterprises has a significant and negative impact on Chinese economic growth.
Elliott et al. (2015) report that the small and medium-sized enterprises in China provided 70% of
employment in 2012 and 60% of China’s GDP is attributed to the contribution from the small and
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medium-sized enterprises, although they received just 30% of bank loans. Because of the strong
government intervention, the SOCBs mainly engage in providing credits to large state-owned
enterprises. In comparison, JSCBs are more actively engaged in providing funds to small and
medium enterprises. This is mainly attributed to the liberalised environment and less government
intervention. In particular, the CCBs, because of their size, are locked out of state-owned
enterprises lending and focus their lending on city level infrastructure construction, as well as
private sector lending.

As indicated previously, although some JSCBs and CCBs are engaged in private sector lending,
small and medium-sized enterprise in China can only receive a very small percentage of credit
allocated by commercial banks. Most of the funds for small and medium-sized enterprises are from
shadow banking2. Table 1 shows the size and composition of China’s shadow banking over the
period 2003-2013 (Elliot et al., 2015). The table shows that the percentage of shadow banking in
GDP over the examined period kept increasing, in other words, the shadow banking is becoming
more and more important in China. In comparison, the ratio of domestic credit provided to the
private sector by banks over GDP is used as the measurement of size of traditional banking, which
is shown by the last column of the table. It is shown that, although the figures are significantly
larger than the ones for shadow banking, traditional banking had undergone strong volatility over
the period. As an alternative method to receive funds besides the credits granted by commercial
banks, shadow banking is supposed to have a significant impact on the operation and performance
of commercial banks. On the one hand, shadow banking takes away businesses from small and
medium enterprises, the resultant reduction in the volumes of businesses engaged in by

2

The Financial Stability Board (2013) defines shadow banking as credit intermediation involving entities and
activities outside the regular banking system.
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commercial banks is supposed to decrease their profitability. On the other hand, the existence and
development of shadow banking gives commercial banks more funds available to grant credits to
large and state-owned enterprises; the resultant increase in the volume of these businesses is
supposed to increase their bank profitability. In addition, shadow banking also gives commercial
banks more available funds to engage in other non-interest generating business, which is expected
to boost the profitability of Chinese commercial banks, thus, the impact of shadow banking on the
profitability of Chinese commercial banks is unclear. Testing the impact of shadow banking on
bank profitability not only significantly contributes to the empirical banking literature, but more
importantly, provides more policy implications to the Chinese government and relevant regulatory
authorities to better regulate the shadow banking market in China, improve commercial bank
profitability and re-consider the dilemma of small business difficulty in obtaining credits.
<<Table 1---about here>>
Some of the recent research tried to discuss the impacts of shadow banking and interest rate
liberalisation. Wang et al. (2016) argue that the efficiency gain can be achieved by shadow banking,
due to the fact that credit can be rescaled to fund the more productive, yet deprived private
enterprises. However, the additional efficiency gain cannot be achieved by interest rate
liberalisation because the credit misallocation in favour of the less productive state-owned
enterprises is magnified. Similar to the argument of Wang et al. (2016), Feyzioglu et al. (2009)
find that interest rate liberalisation will lead to higher interest rates, discourage marginal
investment, improve the effectiveness of intermediation and monetary transmission and enhance
the financial access of unobserved sectors. In addition, Shelvin and Wu (2015) argue that interest
rate liberalisation, on the one hand, will lead to more accurate, market-driven interest rates, a broad
range of financial products and more competition, while, on the other hand, it will create greater
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uncertainty, risk and instability. This positive impact of interest rate liberalisation on bank
competition is further confirmed by Ding et al. (2017). The relationship between interest rate
liberalisation and shadow banking is also investigated by Hu (2014). The findings suggest that if
the priority of getting credit from the official banks still goes to the state-owned firms, interest rate
liberalisation may not lead to a shrinkage of the shadow banking industry.

In summary, the current study fills the gaps in the empirical literature in the following three ways:
1) testing the competitive conditions in different banking markets in China, this being of particular
importance considering that China was engaged in the process of interest rate liberalisation, a
process just finished in 2013; 2) examining the impacts of competition in different banking markets
on bank profitability. This will provide evidence with regard to the effectiveness of interest rate
liberalisation and provide policy implications to improve bank profitability. 3) Evaluate the impact
of shadow banking on commercial bank profitability in China, which will not only be helpful for
the Chinese government to better regulate the shadow banking market and improve commercial
bank profitability, but also prove useful for the government to re-think the issue of small business
difficulties in obtaining credit.

The findings show that shadow banking contributes to the profitability improvement of Chinese
commercial banks. In addition, the results show that the non-interest income market has a higher
level of competition compared to the other two markets during the early years of the examined
period. Finally, the results suggest that Chinese commercial banks have higher profitability in a
lower competitive deposit market.
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This paper will be structured as follows: section 2 will review the empirical literature on bank
profitability, which is followed by section 3, describing the data and methods. Section 4 reports
the results, followed by discussing the robustness check in section 5. Finally, section 6 provides a
summary and conclusion of the whole paper.
2. Literature Review
2.1. Literature review on bank profitability
The empirical literature on bank profitability focused on the US banking industry, European
banking industry, and Asian economies as well as the Chinese banking industry. Most of the
studies find that bank profitability is significantly affected by bank size, bank liquidity, bank
capitalization, bank credit risk, bank efficiency and bank diversification as well as by GDP. Table
2 provides a summary of the empirical studies focusing on countries except China. The table shows
that empirical studies in bank profitability can be mainly classified into five groups according to
the methodology. To be more specific, some of the early studies used the ordinary least square
estimator. Four of these studies focused on the investigation of the US banking industry and one
study evaluated the profitability in the European banking industry. The results report that US bank
profitability is significantly affected by bank size, bank risk and market share as well as by product
differentiation. The second group of studies used the Granger causality test to examine profitability
in the US banking industry and the findings show that bank profitability is significantly affected
by the level of capitalisation. The third group of studies used the fixed effect estimator to assess
the determinants of bank profitability. They focused on the investigation using a sample of banks
from European countries, the Philippines and Portugal, as well as advanced and emerging
economies. The results of the studies show that bank profitability is significantly affected by bank
risk, bank capital and level of competition. The fourth group of studies employed GMM to estimate
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the determinants of bank profitability. The findings of those studies indicate that bank profitability
is significantly affected by credit risk, liquidity, capital, efficiency, diversification and income
level of the specific country. Finally, the fifth group of studies used a combination of two methods
(GMM and OLS, GMM and fixed effect estimator) to investigate the determinants of bank
profitability. The results of these studies show that credit risk, capital and level of competition
affect the bank profitability.
<<Table 2---about here>>
Profitability in the Chinese banking sector has been extensively tested by the empirical literature.
Shih et al. (2007) evaluated the performance of a sample of Chinese commercial banks in 2002
under a principal component analysis. The results indicate that JSCBs have better performance
compared to SOCBs and CCBs. Their findings further suggest that bank size does not have any
significant impact on bank performance in China. This study did not give any consideration to the
impacts of competition and shadow banking on bank profitability in China. With regard to the
methodology used, the principle component analysis has a number of advantages, including low
noise sensitivity and decreased requirement for capacity and memory. However, the covariance
matrix is difficult to be evaluated in an accurate manner (Karamizadeh et al., 2013).

Rather than using the principal component analysis, a few studies used the fixed or random effect
estimator to evaluate the profitability of Chinese commercial banks (Sufian and Habibullah, 2009
and Sufian, 2009). The results of Sufian and Habihullah (2009) suggest that credit risk has a
significant and positive impact on the profitability of Chinese SOCBs and JSCBs. In addition,
Sufian (2009) used four SOCBs and twelve JSCBs during 2000-2007 to examine the determinants
of bank profitability in China. The results show that Chinese commercial banks with higher levels
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of credit risk and higher levels of liquidity have higher profitability. Again, similar to Shi et al.
(2007), these two studies did not have any intention to investigate the impacts of competition and
shadow banking on bank profitability in China.

The fixed or random effect estimator is unable to deal with the issue of profit persistence,
endogeneity as well as autocorrelation when estimating the determinants of bank profitability, thus,
a growing number of recent literature used the GMM estimator to test profitability in the Chinese
banking industry (Tan and Floros, 2012a, 2012b, 2012c). In particular, these studies examined the
impact of competition on Chinese bank profitability, using 3-bank or 5-bank concentration ratio.
The results of these studies do not find any significant impact of competition on bank profitability.
Although these studies have considered the impact of competition on bank profitability in China,
they did not consider the impacts of competition in different banking markets and shadow banking
on bank profitability in China. In addition, concentration ratio as the competition indicator is
unable to acknowledge market structure stability, level of product differentiation, entry barriers as
well as operating cost (Maksimović and Kostić, 2012).

The GMM estimator was also used by Garcia-Herrero et al. (2009) to jointly test the impacts of
efficiency and competition on bank profitability in China over the period 1997-2004. Rather than
using the 3-bank or 5-bank concentration ratio as the competition indicator, they used the
Hirfindahl-Hirschman index. The results show that Chinese commercial banks with higher levels
of efficiency have higher profitability and there is no clear impact of competition on bank
profitability in China. Although this study used an improved competition indicator to measure the
level of competition in the Chinese banking industry, the Hirfindahl-Hirschman index embodies
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both size inequality and firm numbers with weight, which are assumed a priori instead of being
derived (Kwoka, 1977). In addition, similar to Tan and Floros (2012a, b, c), this study only
considered the competition in the whole banking market, while different banking markets have
been ignored and the impact of shadow banking on bank profitability in China was not considered.

Tan (2016a) examined the impacts of risk and competition on bank profitability in China over the
period 2003-2011 under a GMM estimation. Tan et al. (2017) tested the joint-impacts of risk,
efficiency and competition on bank profitability in China over the period 2003-2013. Tan and
Floros (2014) investigated the inter-relationships between risk, profitability and competition in the
Chinese banking industry over the period 2003-2009 under a Seemingly Unrelated Regression
analysis. These studies contributed to the previous studies by using Lerner index to measure the
competitive conditions. This indicator has the advantages of measuring competition of different
ownership types of Chinese commercial banks from the perspective of market power. However,
Lerner index is unable to estimate the competitive conditions in different banking markets; in other
words, these studies failed to identify the impacts of competition in different banking markets and
shadow banking on bank profitability in China.

Finally, Tan and Anchor (2016) used an auto-regressive linear specification to examine the interrelationship between risk and profitability in the Chinese banking industry under different
econometric techniques, including fixed effect estimator, random effect estimator and between
effect estimator, as well as GMM estimators. The results show that Chinese commercial banks
with higher levels of risk have higher profitability and, in return, higher profitability of Chinese
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commercial banks leads to higher risk-taking behaviour. Neither competition nor shadow banking
was tested in this paper.

Giving the importance of shadow banking in China, as discussed in the introduction, its
development is supposed to have a significant impact on performance of Chinese commercial
banks; however, no research has addressed this issue. Furthermore, following the completion of
interest rate liberalisation in China, what is the impact of this reform on competitive conditions in
different banking markets in China? This question does not only interest Chinese government and
banking regulatory authorities, but also provides more future research implications to other
banking systems around the world.

2.2. New Empirical Industrial Organisation Literature
There are, in general, two approaches to measure competitive conditions in the market. One is the
structural approach and the other one is the non-structural approach, derived from the New
Empirical Industrial Organization Literature (NEIO). The obvious indicators used in the structural
approach include concentration ratio as well as Hirfindal-Hirschman index and they are widely
used in the empirical literature to measure the banking sector competition (Al-Muharrami et al.,
2006, Fu et al., 2014, among others). The structural measure of competition is based on the
structure-conduct-performance paradigm, which argues that, in a lower competitive environment,
banks tend to collude with each other to get higher than normal profit. This argument was
challenged by the efficient-structure (ES) hypothesis (Demsetz, 1973 and Pelzman, 1977). The
efficient-structure hypothesis argues that it is efficiency rather than competitive condition, which
leads to the change in the market structure and further impacts on the bank performance.
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New Empirical Industrial Organization Literature has the advantage over the structural approach
by being able to measure the level of competition through observing conduct directly. The The
main measures in the New Empirical Industrial Organisation include Lerner index, Panzar-Rosse
H statistic and conjectural variation model, as well as the Boone indicator. The Panzar-Rosse (1987)
H statistic measures the extent to which a change in vector of input prices is reflected in gross
revenue. The H statistic has a value ranging from minus infinity to 1, with figures equal to or
smaller than zero indicating that the market is operated under monopoly, while if the value is
between zero and 1, it indicates that the market is operated under the condition of monopolistic
competition. If the value is equal to 1, it means that the market is operated under the perfect
competition environment. The empirical literature has widely used this indicator to measure the
competitive condition in the banking industry (Bikker and Haaf, 2002; Matthews et al., 2007;
Goddard and Wilson, 2009; Barbosa et al., 2015; Tan, 2016c; among others).

The conjectural variable model was developed by Bresnahan (1982) and Lau (1982). The model
is based on an inverse demand equation and a supply equation. The competition under this model
is measured by the mark-up of price over marginal cost. If there is a zero value of conjectural
variation, in other words, the output price equals marginal cost, it is indicated that the market is
operated under the condition of perfect competition, while if the value is equal to 1, it is suggested
that the market is operated under the condition of monopoly. A number of studies used this
indicator to measure the level of competition in the banking sector (Bikker, 2003; Uchida and
Tsutsui, 2005; Qin and Shaffer, 2014; among others).
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The Boone (2008) indicator was developed under the assumption that banks with higher levels of
efficiency have higher ability to increase their market share and bank size. This will further lead
to an increase in the level of profit. This is also the main argument of efficient-structure hypothesis.
The Boone indicator argues that competition improves the performance of efficient banks at the
expense of less efficient ones. The value of the Boone indicator can be either positive or negative,
with more negative figures indicating a higher level of competition, while as the value of the
indicator increases, the level of competition increases. Recently, there is a number of literature
investigating the competitive condition in the banking sector under this indicator (Delis, 2012;
Tabak et al., 2012; Tan, 2016c; among others).

The Lerner index was developed by Lerner (1934), based on the assumption that market power
can be reflected from profitability because higher profits achieved by the banks are an indication
that there is a lower level of competition. The Lerner index is calculated by the difference between
output price and marginal cost, then divided by the output price. The value of the Lerner index
ranges from zero to one. The market is operated under the condition of perfect competition if the
Lerner index is equal to zero, while as the value of the Lerner index increases, the level of
competition declines. If the value of the Lerner index is equal to zero, it is indicated that the market
is operated under the condition of monopoly. A number of empirical literature has used this
indicator to measure competition in the banking sector (Cipollini and Fiordelisi, 2012; Fungacova
et al., 2014; among others).
3. Variable selection, Methodology and data
3.1. Variable selection
3.1.1. Selection of dependent variables
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The main purpose of the current study is to investigate the impacts of competition in different
banking markets and shadow banking on profitability in the Chinese banking industry.
Comprehensive bank-specific, industry-specific and macroeconomic determinants are also
included. The current study mainly focuses on two profitability indicators, which are return on
assets (ROA) and net interest margin (NIM). These two indicators are widely used in the banking
literature to measure the profitability of banks.

Return on Assets shows the banks’ ability to generate profit through using financial and real
investment resources. This indicator has been widely used in the empirical banking literature to
measure bank profitability (Tan, 2014; Tan, 2016a, Tan et al., 2017; Tan and Anchor, 2016; among
others). Net Interest Margin is also the typical profitability indicator which has been widely used
in the banking literature (Tan and Floros, 2012a, 2012b, 2012c, among others). This indicator is
different from ROA due to the fact that the former focused on banks’ ability to obtain profit
through interest generating activities, while the latter concentrated on banks’ ability to generate
profit from the total assets.
3.1.2. Selection of independent variables
Bank-specific variables
Credit risk: the credit risk in the current study is measured by the ratio of impaired loans to gross
loans following Tan (2016b). A higher ratio indicates the bank has a higher level of credit risk. In
theory, higher volumes of non-performing loans increase the banks’ cost and further precede a
decline in bank profitability. Thus, it is expected that Chinese banks with higher levels of credit
risk have lower profitability.
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Bank size: the bank size in the current study is measured by the natural logarithm of total assets
following Tan (2016c). The empirical literature has different arguments with regard to its impact
on bank profitability. On the one hand, large banks have higher ability to reduce the cost from
economies of scale and scope (Iannotta et al., 2007; Mercieca et al., 2007 ; Elsas et al., 2010); on
the other hand, it is argued that large banks have more serious asymmetric information problems,
the increase in cost of monitoring the lending leads to a decline in bank profitability (Barros et al.,
2007). Finally, some of the empirical studies suggest that bank size will increase bank profitability
only to a certain point, after which further increase in bank size leads to a reduction in bank
profitability (Berger and Humphrey, 1994, Athanasoglou et al., 2008). Thus, there is no a priori
expectation with regard to the impact of bank size on bank profitability.

Bank diversification: the bank diversification in the current study is measured by the ratio of noninterest income to gross revenue following Tan (2016a). There is no a priori expectation with
regard to this variable on bank profitability. On the one hand, more diversified banks have higher
ability to reduce the cost derived from the benefit of economics of scale. This further promotes the
bank profitability (Tan and Floros, 2012a, Jiang et al., 2003, among others). On the other hand,
few empirical studies find that there is a negative impact of bank diversification on bank
profitability due to the fact that stronger competition in the non-interest income activities compared
to the traditional interest-generating activities reduces bank profit margin (Demirguc-Kunt and
Huizinga, 1999; Gischer and Juttner, 2001; among others).

Liquidity: the liquidity in the current study is measured by the ratio of liquid assets to total assets
following (Cihak and Poghosyan, 2009). Higher figures of this ratio indicate that the bank has a
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higher liquidity level. On the one hand, larger volumes of liquid assets (higher liquidity) reduce
the bank’s ability to generate profit using its funds (i.e. larger volumes of cash in comparison to
loans reduces bank’s ability to generate interest income). This argument is in line with the finding
of Molyneux and Thornton (1992). However, Bourke (1989) argues that if the bank does not have
a good risk monitoring and management system, higher volumes of loans (lower liquidity) will
lead to an accumulation of non-performing loans and further lead to a decline in bank profitability.
Thus, there is no a priori expectation with regard to its impact on bank liquidity.

Capitalisation: the capitalisation in the current study is measured by the total regulatory capital
ratio following Molyneux et al. (2015). Higher values of this ratio indicate that the bank has a
higher level of capitalisation. There is no a priori expectation with regard to the impact of this
variable on bank profitability. To be more specific, banks with higher levels of capital have lower
funding cost because of their higher creditworthiness and also they need to borrow less; the
reduction in the borrowing cost leads to an increase in bank profitability. In addition, banks with
higher levels of capital can engage in risky lending activities. According to the risk-return
hypothesis, this will also lead to an improvement in bank profitability. However, the findings of a
few studies show that lower risk position comes with banks with higher levels of capital. This leads
to a decline in bank profitability.

Overhead cost: the overhead cost in the current study is measured by the ratio of overhead expenses
to total assets, following Tan (2016a). Higher values of this variable indicate that there is a higher
volume of cost and further indicates that the bank does not control and manage the cost very well.
There is no a priori expectation with regard to the impact of this variable on bank profitability. On

16

the one hand, higher volumes of operating cost without any doubt will have a negative impact on
bank profitability. This argument is supported by the finding of Athanasoglou et al. (2008) with
regard to the Greek banking industry. On the other hand, this operating cost may possibly come
from higher salaries and wages, and according to the efficiency wage theory, higher levels of salary
will significantly promote staff productivity, and further promote the bank profitability. This
argument is supported by the finding of Ben Naceur (2003) in terms of the Tunisian banking
industry.

Insolvency risk: the insolvency risk in the current study is measured by the Z-score following
Iannotta et al. (2007). Higher values of this indicator mean that the bank has a lower level of
insolvency risk. The empirical results from Tan and Anchor (2016) show that higher insolvency
risk leads to higher profitability of Chinese commercial banks over the period 2003-2013. Thus, it
is expected that the impact of insolvency risk on bank profitability is significant and positive.

Industry-specific variables:
Competition: the competition in the current study is measured by Boone (2008) indicator. As
reviewed in the literature review, there are few studies that applied this indicator in measuring
competition in the banking industry; however, there is no empirical study using this indicator to
evaluate competition in the banking industry and further test its impact on bank profitability.
Higher values of this indicator suggest that there is a higher level of competition in the market.
The SCP hypothesis argues that in a lower competitive environment, banks tend to collude with
each other and this collusion will lead to higher profitability. In other words, SCP hypothesis
argues that there is a significant and negative impact of competition on bank profitability. The
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efficient structure hypothesis argues that it is not the structure but the efficiency of the banks that
has an impact on bank profitability. To be more specific, the efficient-structure hypothesis argues
that efficient banks have larger market share at the expense of less efficient ones. This further leads
to an increase in the concentration(decline in the competitive condition), and then further lead to
an improvement in bank profitability. Thus, there is no a priori expectation with regard to the
impact of this variable on bank profitability.

Banking sector development: banking sector development in the current study is measured by the
ratio of banking sector assets to GDP, following Tan and Floros (2012a). Higher values of this
variable indicate that there is a higher level of banking sector development. It is expected that the
impact of this variable on bank profitability is significant and positive. A higher developed banking
sector indicates that there is a higher demand of banking services. Although this will attract
potential competitors into the banking markets, financial regulation in China still has high
restrictions on entities in engaging in providing financial services. Thus, the increase in the demand
for banking services and relatively shortage of supply leads to a higher price level for banking
product and further leads to an increase in bank profitability.

Stock market development: the stock market development in the current study is measured by the
ratio of market capitalization of listed companies to GDP, following Tan and Floros (2012b).
Higher value of this variable indicate that there is a higher level of stock market development. It
is expected that there is a significant and positive impact of this variable on bank profitability. A
higher developed stock market will provide more information about public firms with regard to
their credit conditions and records. This information is very important for the banks because they

18

can use this information to make accurate decisions with regard to credit granting. The resultant
reduction in the volumes of non-performing loans leads to an increase in bank profitability.

Shadow banking: shadow banking in the current study is measured by the volume of shadow
banking over the period 2003-2013. This study is the first piece of research investigating the impact
of shadow banking on bank profitability and it is supposed the results will provide more important
policy implications to the Chinese government to manage the shadow banking system. According
to the discussion in the introduction, there is no a priori expectation with regard to the impact of
this variable on bank profitability.

Macroeconomic variables:
Inflation: the inflation level in the current study is measured by the annual inflation rate. There is
no a prior expectation with regard to the impact of this variable on bank profitability. Perry (1992),
one of the first to test the impact of inflation on bank profitability, argues that the impact will
depend on whether the inflation is anticipated or not. If the banks have the ability to anticipate the
inflation level and adjust the interest rate and manage the operating expenses accordingly, the
revenue of the banks will increase faster than the increase in the cost, and this will lead to an
improvement in bank profitability. Otherwise, higher inflation will lead to a decline in bank
profitability.

GDP growth: the GDP growth in the current study is measured by the annual GDP growth rate.
There is no a priori expectation with regard to the impact of this variable on bank profitability. On
the one hand, economic boom indicates that there is higher demand for bank credit, the increase
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in the loan level can lead to an increase in the interest revenue and profitability (Bikker and Hu,
2002); on the other hand, the bank entry barrier will be lowered due to the economic growth, and
the resultant increase in the level of competition in the banking market leads to a decline in bank
profitability (Tan and Floros, 2012b).

3.2. Methodology
Earlier in the literature review section, the different competition indicators used in the banking
literature have been briefly compared and discussed, including n-bank concentration ratio,
Herfindahl-Hirschman index and Lerner index. Another two main competition indicators, as
discussed in the new empirical organisation literature, (conjectural variable model and PanzarRosse H-statistic) also have their own disadvantages. Compared to the conjectural variable model,
the Boone indicator is not only able to estimate the competitive condition of different banking
markets, but this indicator requires little data (Leuvensteijn et al., 2007). In terms of the PazarRosse H statistic, because it was developed on the basis of a static model, there would be no
predictions on the value, which is one of the weaknesses of that indicator (Leuvensteijn et al.,
2011), and this weakness indicates that this indicator has suffered from a degree of uncertainty. In
addition, Claessens and Laeven (2014) argue that, due to the market entry and exit, this test cannot
fulfil the overall market equilibrium requirement, which further influences the interpretation of the
analysis.
3.2.1 Methodology to measure competition in different banking markets -Boone indicator
The current study uses the method proposed by Boone (2008) to measure the competition. The
Bonne indicator holds the idea that the performance of efficient firms is improved and the
performance of inefficient firms is weakened by competition. The basic logic of Boone indicator
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is in line with the argument of efficiency structure hypothesis, as developed by Demsetz (1973),
which links the influence of efficiency on performance. The performance can be measured by
profit or market share. A stronger effect will lead to a more negative Boone indicator. The Boone
indicator for bank i can be defined by the simplest equation as follows:

LN ( MS ki )    LN ( MC ki )

(1)

Where i represents the specific bank, k stands for a specific bank output, MS is the market share,
while MC measures the marginal cost.  denotes the Boone indicator. In this paper, we focus on
the analysis of competition in different markets, reflecting interest income activities as well as
non-interest generating businesses. This significantly contributes to the empirical banking
literature, which just focuses on the examination of the whole banking market or only the loan
market. Thus, K=loans, deposits, non-interest income.

The marginal cost is estimated on the basis of a translog cost function with four outputs (total
loans, total deposits, securities and non-interest income) and two input prices (price of labour,
price of capital). The specification of the translog cost function is shown below (Tabak et al., 2012):
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(2)
where C represents total cost of the bank, Y represents four outputs, including total deposits, total
loans, non-interest income and securities, W stands for two input prices with W1 representing the
price of funds, which is measured by the ratio of interest expenses to total deposits, W2 represents
the price of capital, which is measured by the ratio of non-interest expenses to fixed assets. Two
input prices are considered due to the fact that non-interest expenses include the labour cost as
well (Hasan and Morton, 2003). In other words, the price of capital considers the factors relating
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to the price of physical capital as well as the price of human capital. The linear homogeneity is
ensured by normalising the dependent variable and W1 by anther input price, W2. The summary
statistics of the variables are reported in Table 3. The statistics provided in Table 3 show that as
compared to the price of funds, the Chinese commercial banks have a larger difference in the price
of capital. This finding indicates that the Chinese commercial banks should place more emphasis
on controlling the non-interest expenses. In addition, with regard to the banking outputs, the table
suggests that Chinese commercial banks have the largest difference in generating the non-interest
income, while they have the smallest difference in generating deposits.
<<Table 3---about here>>
The marginal cost of loans can be obtained by taking the first derivative of the dependent variable
in the above equation in relation to the output loans as follows:
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The marginal cost of deposit and non-interest income can be obtained similarly by taking the first
derivative of the dependent variable in the above equation in relation to the outputs deposits and
non-interest income as below:
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3.2.2. Empirical model to investigate the impacts of competition and shadow banking
on bank profitability
Endogeneity, unobserved heterogeneity and correlation between regressors and lagged dependent
variable make fixed or random effects not suitable for the estimation. Arellano and Bond (1991)
22

derive a consistent GMM estimation for this model. It is a single left hand-side variable that is
dynamic, depending on its own past realisations. The Arellano and Bond (1991) estimation uses
all available lagged values of the dependent variable and lagged values of the exogenous regressors
as instruments; it is called difference GMM. This method is criticised by Arellano and Bover (1995)
and Blundell and Bond (1998), who argue that the GMM difference estimator is inefficient if the
instruments are weak. Hence, they develop a new method, called GMM system estimator, which
includes lagged levels as well as lagged differences. Roodman (2006) argues that GMM difference
and system estimation can solve the problems of endogeneity, unobserved heterogeneity,
autocorrelation and profit persistence. Bond (2002), however, argues that the unit root property
makes the difference GMM estimator biased, while the system GMM estimator yields a greater
precision result. The one-step system Generalized Method of Moments (GMM) (Arellano and
Bover, 1995 and Blundell and Bond 1998) estimator is chosen in the current study to investigate
profitability in the Chinese banking industry following Tan (2016a). Besides using the one period
lag of profitability indicators, through the Sargan over-identifying test, we confirm that the capital,
liquidity, overhead cost and competition will be treated as endogenous variables, while credit risk
will be treated as a predetermined variable. Other variables do not suffer from any endogenous
issue. In order to make sure there is no second order autocorrelation in the estimation, the
predetermined variable is instrumented using levels lagged by one year period, while the
endogenous variable is instrumented using levels lagged by two year periods. This study uses the
following specification to investigate the impact of competition on profitability in the Chinese
banking industry:
𝑗

𝑗

𝑙

𝑙

𝑚

𝑚

𝐼𝐼𝑖𝑡 = C + δ𝐼𝐼𝑖, 𝑡 ‒ 1 + ∑𝑗 = 1𝛽𝑗𝑋𝑖𝑡 + ∑𝑙 = 1𝛽𝑙𝑋𝑖𝑡 + ∑𝑚 = 1𝛽𝑚𝑋 𝑖𝑡 + 𝑣𝑖𝑡 + 𝜇𝑖𝑡
(6)
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Where i refers to year and t refers to an individual bank,

II it represents the profitability indicator

for the specific bank at a specific year, C is the constant term, II i ,t 1 is one period lagged
profitability.

X it are determinants of bank profitability. They are grouped into bank-specific

determinants, including credit risk, liquidity, capital, insolvency risk, bank size, overhead cost and
j

bank diversification X it ; industry-specific determinants, including competition in different
banking markets, size of shadow banking, stock market development, banking sector development

X itl ; and macroeconomic determinants, including inflation and GDP growth X itm . The
unobserved bank-specific effect and the idiosyncratic error are represented by
respectively.  j ,  l , and

 it

and

 it ,

 m are coefficients to be estimated, while  represents the speed of

adjustment to equilibrium. Its value ranges from 0 to 1, with a higher figure representing slower
adjustment and less competitive structure, while a lower figure indicates that there is a stronger
competitive condition and a higher speed of adjustment.

3.3. Data
Our sample consists of data from five SOCBs, twelve JSCBs, and eighty-three CCBs. The sample
covers the period 2003-2013 and the bank-specific data is collected from Bankscope database
produced by Bureau Van Dijk (www.bvdinfo.com). The industry-specific and macroeconomic
variables are retrieved from the website of China Banking Regulatory Commission
(www.cbrc.gov.cn) and the World Bank database (data.worldbank.org). Due to the fact that not all
the banks have available information for all the years, we opt for an unbalance panel dataset not
to lose degrees of freedom. We use two different profit measures: ROA and NIM. The bank-
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specific determinants of profitability include credit risk, liquidity, capital, insolvency risk, bank
size, bank diversification and overhead cost. The industry-specific variables include competition,
size of shadow banking, banking sector development and stock market development. With regards
to the macroeconomic determinants, we include both annual inflation rate and annual GDP growth
rate. Table 4 provides a summary of the variables used in the current study and their expected
effects on bank profitability.
<<Table 4---about here>>
Table 5 shows the summary statistics of the independent variables used in the current study. The
table shows that the difference in liquidity of Chinese commercial banks is smaller than the ones
for credit risk and capital. The data indicates that Chinese banks have big differences in the degree
of diversified activities engaged in. The statistics show further that there is a stronger volatility
with regard to the development of the stock market than of the banking sector and the
macroeconomic environment. The profitability of three different ownership types of Chinese
commercial banks (SOCBs, JSCBs, and CCBs) is described in Figure 2. The figure shows that in
general, SOCBs and CCBs have higher profitability than JSCBs.
<<Table 5---about here>>
<<Figure 2—about here>>
Comparing the competitive conditions among the above three different banking markets, it was
noticed that over the period 2006-2013, the competitive condition in these three different markets
was the same. The main difference was noticed during the period 2003-2005. Figure 3 shows that
the competitive condition in the non-interest income market was the highest, in general, between
2003 and 2005 compared to the other two markets, while the competitive condition in the loan
market and the deposit market were the same over the same period.
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<<Figure 3---about here>>
4. Empirical results
Table 6 shows the results with regard to the impacts of shadow banking and competition in
different banking markets on bank profitability in China. The results report that shadow banking
has a significant and positive impact on bank profitability in China, as reflected by the significant
and positive signs of this variable. This finding suggests that large volumes of shadow banking in
China contribute to the profitability improvement of Chinese commercial banks. This finding can
be further explained by the fact that the shadow banking system normally focuses on providing
credits to micro, small and medium-size enterprises. This helps the Chinese commercial banks by
providing them with more available funds to engage in larger volumes of business in granting
credits to large and state-owned enterprises; the increase in the volumes of these businesses
improves the NIM of Chinese commercial banks. In addition, due to the fact that the shadow
banking system helps commercial banks provide credits to micro, small and medium enterprises.
This will give commercial banks more available funds to engage in other non-interest income
activities, which is supposed to increase the overall profitability (ROA) of Chinese commercial
banks.

The results show that higher levels of competition in the loan market lead to higher ROA of
Chinese commercial banks. This is attributed to the fact that a higher competitive loan market can
be an indicator that there is a business boom in the economy, while different companies seeking
the loans have lower default risk,; the resultant reduction in the cost of monitoring the loans leads
to an increase in bank profitability. In comparison, the findings suggest that a higher competitive
deposit market leads to a decline in bank profitability (ROA). This can be mainly explained by the
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fact that in a higher competitive deposit market, banks will try to increase the deposit interest rate,
and the resultant increase in the interest expenses leads to a decline in ROA. Furthermore, more
effort and resources will be given by the bank to attract more deposits from the market, and the
resultant increase in the cost leads to a decline in ROA. This result is in accordance with the SCP
hypothesis developed by Bain (1951)3.

Credit risk is found to be significantly and negatively related to bank profitability in China. This
can be explained by the fact that higher levels of non-performing loans reduce bank income and
further precede a decline in bank profitability. This result is in line with the finding of Tan et al.
(2017); however it is in contrast with the findings of Sufian and Habibullah (2009) and Sufian,
(2009). The different findings are mainly attributed to the different methods used. The table further
suggests that Chinese commercial banks with higher levels of capital have higher bank profitability
in terms of ROA and NIM. This result is in line with Berger (1995b), but it is in contrast with the
finding of Goddard et al. (2013). This is mainly attributed to the fact that the banking systems from
different countries are investigated. The higher levels of capital held by Chinese commercial banks
reduce the borrowing cost, which further increases bank profitability. The results indicate that bank
size is significantly and negatively related to Chinese bank profitability, as reflected by the
significant and negative signs of the variable. This result is in accordance with the findings of
Smirlock (1985) and Goddard et al. (2001). The negative impact of size on bank profitability can
be explained by the fact that large banks are difficult to manage (Tan and Floros, 2012a), which
induces a larger amount of efforts, and the resultant increase in the cost leads to a decline in bank
profitability. Overhead cost is found to be significantly and positively related to bank profitability

The result from the current paper further extends the SCP hypothesis by clearly testing the impacts of
competition in different banking markets on bank profitability.
3

27

in China, indicating that Chinese commercial banks with higher levels of overhead cost have
higher profitability. This result is different from the finding reported by Tan and Floros (2012b).
However, our results can be explained by the efficiency wage theory, which argues that higher
cost derived from higher wage/salary to bank staff is supposed to significantly increase the labour
productivity and the resulted improvement in revenue exceeds the labour cost. Therefore, higher
overhead cost leads to higher bank profitability.

Our results show that bank diversification is significantly related to bank profitability in China;
however, the sign of the variable is different between ROA and NIM. To be more specific, the
findings suggest that Chinese commercial banks with a higher degree of business diversification
have higher ROA but lower NIM. This result is in contrast to Gambacorta et al. (2014), who report
that diversification is positively correlated with bank profitability only up to a certain degree, due
to the fact that ROA focuses on a bank's ability to generate income from total assets, which
considers both the interest generating businesses as well as non-interest income activities, while
NIM concentrates on interest-generating activities only. Our results underline that Chinese
commercial banks with more diversified businesses can generate higher income, while more
resources/funds used in engaging in non-interest generating businesses reduces the volumes of
traditional loan businesses, which further precedes a decrease in NIM of Chinese commercial
banks. Finally, with regard to the macroeconomic determinants of bank profitability, the findings
suggest that Chinese commercial banks have higher profitability in terms of ROA and NIM in a
higher inflationary environment. This result is in line with the finding of Ariyadasa et al. (2017)
in terms of the Sri Lankan banking industry. The higher inflationary environment is associated
with higher loan interest rate, which will increase bank profitability (Tan and Floros, 2012a). In

28

theory, this result indicates that Chinese commercial banks have the ability to anticipate the interest
rate and adjust the interest rate accordingly (Perry, 1992). Finally, the results suggest that higher
GDP growth leads to higher NIM of Chinese commercial banks. This is in line with the findings
of Demirguc-Kunt and Huizinga (1999) and can be explained by the fact that the demand for
lending increases during cyclical upswings.
<<Table 6---about here>>
5. Robustness check
In order to check the robustness of the results, we estimate the impacts of shadow banking and
competition on bank profitability by using just one specific competition indicator for a specific
banking market in the model. To be more specific, Table 7, Table 8 and Table 9 test the impact of
competition in the loan market, deposit market and non-interest market on bank profitability while
controlling for other bank profitability determinants. In addition, the results are cross checked by
using alternative competition indicators. The current study uses two alternative competition
indicators, including Lerner index and Hirfindahl-Hirchman index following Tan (2016a), the
results of which are reported in Table 10 and Table 11, respectively. We confirm some of the
findings reported from Table 7 as follows: 1) bank profitability in terms of ROA and NIM is
significantly and positively affected by the past year’s profitability; 2) shadow banking has a
significant and positive impact on bank profitability; 3) Chinese commercial banks have lower
profitability in a higher competitive deposit market; 4) Chinese commercial banks with higher
levels of credit risk have lower profitability; 5) capital has a significant and positive impact on
bank profitability; 6) large Chinese commercial banks have lower NIM; 7) Chinese commercial
banks with higher volumes of overhead cost have higher bank profitability; 8) Chinese commercial
banks with more diversified businesses have higher ROA but lower NIM; 9) higher economic
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growth leads to higher NIM of Chinese commercial banks; 10) inflation has a significant and
positive impact on NIM of Chinese commercial banks.
<<Table 7---about here>>
<<Table 8---about here>>
<<Table 9---about here>>
<<Table 10---about here>>
<<Table 11---about here>>
6. Conclusion
This study uses a sample of Chinese commercial banks (SOCBs, JSCBs, CCBs) over the period
2003-2013 to test the impact of competition in different banking markets on bank profitability.
Three different banking markets are analysed, which include the deposit market and loan market
as well as the non-interest income market. This paper is the first empirical research to test the
competitive conditions in different markets in the banking sector, while this study further tests the
impact of competition in these markets on bank profitability in China under a one-step Generalized
Method of Moments system estimator. More importantly, this is the first piece of research
investigating the impact of shadow banking on commercial bank profitability in banking literature.
The results suggest that shadow banking significantly contributes to the profitability improvement
of Chinese commercial banks. In addition, the results show that the non-interest income market
has a higher level of competition compared to the other two markets during the early years of the
examined period. Finally, the results suggest that Chinese commercial banks have higher
profitability in a lower competitive deposit market.
The results of the current paper provide important implications to the Chinese government, as well
as to banking regulatory authorities to make relevant policies to reform the banking sector and
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further improve bank performance as follows: 1) relevant policy should be made to further develop
the shadow banking system in China; 2) Chinese commercial banks should be required to hold
higher levels of capital; 3) relevant policy should be established and implemented to attract people
with higher levels of professional knowledge and experience through higher salaries and also the
staff should be better motivated through providing bonuses to improve their productivity; 4)
Chinese commercial banks should further explore the business areas in terms of non-interest
generating activities; 5) better regulation of deposit market is needed to reduce its competition.

The paper looks at two different aspects, which, however, are not independent from each other.
One aspect is the impact of competition in banking markets on bank performance. The other aspect
refers to the impact of shadow banking on bank performance. These two aspects are considered as
independent and respective proxies are included in the empirical model to explain bank
performance. As a matter of fact, the extent of shadow banking is likely to be influenced by the
intensity of competition of banking markets, and vice versa. Future research can model the interrelationships between shadow banking and competition in different banking markets under a
simultaneous estimation technique.
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Figure 1 Summary of the assets of SOCBs, JSCBs, CCBs and total banking institutions in
China over the period 2003-2013
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• The data above is collected from CBRC (China Banking Regulatory Commission) annual reports,
and the figures are in RMB 100 million.
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Figure 2 The profitability of three different ownership types of Chinese commercial banks
over the period 2003-2013
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Figure 3 Competitive condition in different banking markets in China over 2003-2013
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• The graph is made of data from Bankscope database as well as own estimation.
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Table 1 Size and composition of China’s shadow banking during 2003-2013 (RMB 1 billion)

Entrusted

Trusted loans

loans

Bankers’

Interbank

Financial

acceptances

entrusted loan leasing

Small

loan Total

%GDP

companies

Domestic
credit

payment

to

private
sector

by

banks over
GDP (%)
2003

328

0

457

784

6

125.52

2004

639

0

428

1067

7

118.55

2005

836

0

430

1266

7

111.81

2006

1105

172

580

444

2212

11

109.13

2007

1442

342

1250

558

3503

13

105.71

2008

1868

657

1357

738

4530

14

101.9

2009

2546

1093

1818

628

5995

17

124.2

2010

3421

1480

4152

1680

270

198

11111

27

126.29

2011

4717

1683

5179

1872

426

391

14180

29

122.75

2012

6001

2972

6229

2894

608

592

19207

36

128.49

2013

8551

4812

7004

3000

766

819

24952

42

133.8

• The data is collected from Elliott et al. (2015).
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Table 2

References

Banking
sector
investigated

Data period

Methodology

Empirical results

Smirlock (1985)

US banking 1973-1978
industry

Ordinary
least Size is significantly and negatively related to bank profitability
square estimator

Rhoades (1985)

US banking 1969-1978
industry

Ordinary
least There is a significant and negative impact of risk on bank
square estimator
profitability

Molyneux and European
Thornton (1992) banking
industry

1986-1989

Ordinary
least Liquidity is significantly and negatively related to bank
square estimator
profitability

Berger (1995a)

US banking Decade of 1980s
industry

Ordinary
least Banks with larger market share and differentiated products have
square estimator
higher profitability

Berger (1995b)

US banking 1983-1989
industry

Grainger Causality There is a significant and positive relationship between
test
capitalisation and bank profitability

Goddard et al. European
(2001)
banking
industry

1989-1996

Ordinary
least Scale economies and productive efficiency are positively
square estimator
related to profitability, while bank size has negative impact on
profitability.

Staikouras and European
Wood (2004)
banking
industry

1994-1998

Fixed
estimator

effect There is a negative impact of risk on bank profitability
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Goddard et al. European
(2004a)
banking
industry

1992-1998

GMM

There is a positive impact of diversification on bank
profitability

Goddard et al. European
(2004b)
banking
industry

1992-1998

OLS and GMM

Capital-asset ratio has a significant and positive impact on bank
profitability

Sufian
and Philippine
Chong (2008)
banking
industry

1990-2005

Fixed
estimator

Athanasoglou et Greek
al. (2008)
banking
industry

1985-2001

GMM

There is no evidence in support of structure-conductperformance paradigm in Greek banking industry

OLS and GMM

Bank concentration increases bank profitability

1999-2009

GMM

Banks with more diversified activities have higher profitability

Hoffmann
(2011)

US banking 1995-2007
industry

GMM

There is a significant impact of capital ratio on bank profitability

Kutan et al.
(2012)

A sample of 1991-2006
banks from 36
dollarized
banking
system

Fixed effect
GMM

European
banking
industry

GMM

Tregenna (2009) US banking 1994-2005
industry
Dietrich and
Wanzenried
(2011)

Goddard et al.
(2013)

Switzerland
banking
industry

1992-2007

effect Risk is significantly and negatively related to bank profitability

and Credit risk has a significant and negative impact on bank
profitability

Profitability is higher for banks that are efficient and diversified,
while low for those that are higher capitalized
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Mirzaei et al.
(2013)

A sample of 1999-2008
banks
from
advanced and
emerging
economies

Fixed
estimation

Trujillo-Ponce
(2013)

Spain banking 1999-2009
industry

GMM

Liquidity, capital and credit risk are significantly related to bank
profitability

Lee and Hsieh
(2013)

A sample of 1994-2008
commercial
banks
from
Asian
Economies

GMM

Capital has a significant impact on bank profitability.

Lee et al. (2014) Bank
1995-2009
accounting
data for 22
countries in
Asia

GMM

Non-interest activities do not have a significant impact on bank
profitability.

A sample of 1998-2012
commercial
banks
from
118 countries

GMM

The level of income of a specific country has a significant
impact on bank profitability

Portuguese
banking
system

Fixed
estimator

Dietrich and
Wanzenried
(2014)
Garcia and
Guerreiro
(2016)

2002-2011

effect Lower competitive condition leads to higher bank profitability
for advanced economies; however, this is not the case for
emerging economies.

effect Capital and credit risk has a significant and negative impact on
bank profitability
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Table 3 Summary statistics

Variables
Total

Observations
cost 777

Mean

S.D

Min

Max

3.35

0.97

-0.79

6.86

1.27

0.18

0.74

1.96

1.92

0.26

0.68

2.83

(interest
expenses and
non-interest
expenses)
Price of funds 777
(the ratio of
interest
expenses

to

total deposits)
Price of capital 776
(the ratio of
non-interest
expenses

to

fixed assets)
Total loans

784

4.59

0.99

0.34

7.95

Securities

782

4.21

1.04

-0.41

7.87

Non-interest

767

2.34

1.1

-2.4

5.81

784

4.85

0.98

0.66

8.26

income
Total deposits
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Table 4 Description of the variables and their impact on bank profitability

Variables

Measurement

Expected
effect

Source

Profitability
indicators
ROA
NIM
Bank-specific
variables
Credit risk

Net income/total assets
Net interest
income/earning assets
-

Bankscope

?
?

Bankscope
Bankscope

+

Bankscope

natural logarithm of
?
total assets
Bank diversification Non-interest
?
income/gross revenue
Overhead cost
Overhead expenses/total ?
assets
Industry-specific
variables
Bank competition
Boone indicator
?
Banking sector
Banking sector
+
development
assets/GDP

Bankscope

Liquidity
Capital
Insolvency risk

impaired loans/gross
loans
liquid assets/total assets
Total regulatory capital
ratio
Z-score(

Bankscope
Bankscope

𝑅𝑂𝐴 + 𝐸𝑞𝑢𝑖𝑡𝑦/𝐴𝑠𝑠𝑒𝑡𝑠
)
𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝐷𝑒𝑣𝑖𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑅𝑂𝐴

Bank size

Stock market
development
Shadowing banking
Macroeconomic
variables
Inflation
GDP growth

Bankscope
Banksocpe

Market capitalisation of
listed companies/GDP
Size/volume of shadow
banking

-

China Banking
Regulatory
Commission
World Bank

?

Elliot et al. (2015)

Annual inflation rate
Annual GDP growth
rate

?
?

World Bank
World Bank
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Table 5 Descriptive statistics of all variables considered in this study

Variables

Observations

Mean

S.D

Min

Max

Credit risk

632

2.78

4.48

0

41.86

Liquidity

777

0.27

0.11

0.02

0.67

Capital

637

11.91

4.7

0.62

62.62

Insolvency

808

0.33

0.21

0.025

0.789

Bank size

843

4.9

0.992

0.71

8.51

Bank

828

13.98

13.31

-12.94

79.4

Overhead cost

788

0.01

0.004

0.002

0.04

Banking

1100

2.22

0.24

1.98

2.66

Stock market 1027

71.2

43.49

31.9

184.1

1100

8073.36

7843.14

784

24952

1227

2.86

1.92

-0.77

5.86

10.19

1.87

7.7

14.2

risk

diversification

sector
development

development
Shadow
banking
Inflation
GDP

growth 1199

rate
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Table 6 Empirical results: shadow banking, competition and bank profitability
ROA
NIM
coefficient t-statistic
Coefficient t-statistic
Lag of dependent variable 0.37**
2.44
0.52***
5.57
Bank characteristics
Bank size
0.0001
0.22
-0.09**
-2.57
Overhead cost
0.27***
3.73
130.31*** 8.13
Bank diversification
0.00004*
1.85
-0.03***
-9.42
Credit risk
-0.001**
-2.44
-0.05*
-1.68
Liquidity
-0.003
-0.88
0.03
0.09
Capital
0.0002*
1.87
0.03***
2.87
Insolvency risk
-0.005
-1.18
-0.61
-1.02
Industry characteristics
Banking sector
-0.0002
-0.12
0.13
-0.54
development
Stock market
-0.00001
-0.67
-0.001
-0.43
development
Shadow banking
3.05e3.10
0.00003** 2.10
07***
Boone indicator (loan)
-3.94*
-1.91
158.61
0.52
Boone indicator (deposit) 6.21**
2.55
51.97
0.42
Boone indicator (non-0.58
-0.79
-71.55
-0.66
interest income)
Macroeconomics
Inflation
0.0001
0.86
0.06***
2.66
GDP growth rate
-0.0001
-0.33
0.06**
2.58
F test
199.09***
1341.64***
Sargan test
0.113
0.137
AR(1)
-3.61
0.000
-4.24
0.000
AR(2)
-1.52
0.129
-1.56
0.119
No. of observations
417
395
*, ** and *** denote significance at 10%, 5% and 1% levels, respectively.
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Table 7 Empirical results: shadow banking, competition and bank profitability (loan market)
ROA
NIM
coefficient t-statistic
Coefficient t-statistic
Lag of dependent variable 0.45***
2.97
0.56***
5.91
Bank characteristics
Bank size
-0.00004
-0.15
-0.08**
-2.27
Overhead cost
0.26***
3.48
124.52*** 7.68
Bank diversification
0.00004** 1.98
-0.03***
-9.17
Credit risk
-0.001**
-1.96
-0.05
-1.58
Liquidity
-0.004
-1.10
0.08
0.21
Capital
0.0002*
1.70
0.03***
2.81
Insolvency risk
-0.001
-0.90
-0.17
-0.95
Industry characteristics
Banking sector
-0.002
-1.42
-0.25
-1.08
development
Stock market
0.00001
1.54
-0.002**
-2.43
development
Shadow banking
4.47e5.20
0.00003** 2.90
07***
*
Boone indicator (loan)
0.26
1.56
32.53**
2.14
Macroeconomics
Inflation
0.0002**
1.98
0.06***
4.96
GDP growth rate
0.0001
0.29
0.107***
3.35
F test
213.72***
1469.18***
Sargan test
0.1
0.166
AR(1)
-3.78
0.000
-4.25
0.000
AR(2)
-1.45
0.148
-1.51
0.132
No. of observations
417
395
*, ** and *** denote significance at 10%, 5% and 1% levels, respectively.
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Table 8 Empirical results: shadow banking, competition and bank profitability (deposit market)
ROA
NIM
coefficient t-statistic
Coefficient t-statistic
Lag of dependent variable 0.44***
2.91
0.55***
5.78
Bank characteristics
Bank size
-0.00002
-0.09
-0.08**
-2.25
Overhead cost
0.26***
3.52
126.21*** 7.74
Bank diversification
0.00004** 1.97
-0.03***
-9.20
Credit risk
-0.0007** -2.03
-0.06*
-1.74
Liquidity
-0.003
-1.06
0.095
0.25
Capital
0.0002*
1.73
0.03***
2.84
Insolvency risk
-0.002
-0.97
-0.21
-1.13
Industry characteristics
Banking sector
-0.002
-1.38
-0.22
-0.96
development
Stock market
9.54E-06
1.28
-0.003***
-2.72
development
Shadow banking
4.36E5.13
0.00003** 2.73
07***
*
Boone indicator (deposit) 0.32*
1.73
44.3**
2.28
Macroeconomics
Inflation
0.0002**
2.06
0.07***
5.07
GDP growth rate
0.00004
0.23
0.07***
3.23
F test
214.79***
1463.57***
Sargan test
0.102
0.195
AR(1)
-3.78
0.000
-4.28
0.000
AR(2)
-1.47
0.142
-1.43
0.153
No. of observations
417
395
*, ** and *** denote significance at 10%, 5% and 1% levels, respectively.
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Table 9 Empirical results: shadow banking, competition and bank profitability (non-interest
income market)
ROA
NIM
coefficient t-statistic
Coefficient t-statistic
Lag of dependent variable 0.45***
2.96
0.56***
5.93
Bank characteristics
Bank size
-0.00005
-0.19
-0.08**
-2.29
Overhead cost
0.26***
3.50
124.08*** 7.67
Bank diversification
0.00004** 1.98
-0.03***
-9.38
Credit risk
-0.0006*
-1.93
-0.05
-1.53
Liquidity
-0.004
-1.14
0.07
0.20
Capital
0.0002*
1.68
0.03***
2.80
Insolvency risk
-0.0008
-0.55
-0.09
-0.52
Industry characteristics
Banking sector
-0.002
-1.40
-0.02
-1.09
development
Stock market
9.04E-06
1.20
-0.003***
-2.73
development
Shadow banking
4.36E5.13
0.00003** 2.83
07***
*
Boone indicator (non0.11
1.57
13.55**
2.06
interest income)
Macroeconomics
Inflation
0.0002**
2.10
0.07***
5.07
GDP growth rate
0.0001
0.37
0.07***
3.50
F test
216.52***
1474.08***
Sargan test
0.1
0.154
AR(1)
-3.81
0.000
-4.25
0.000
AR(2)
-1.43
0.152
-1.52
0.128
No. of observations
417
395
*, ** and *** denote significance at 10%, 5% and 1% levels, respectively.
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Table 10 Empirical results: shadow banking, competition and bank profitability (Lerner index
as competition indicator)
ROA
NIM
coefficient t-statistic
Coefficient t-statistic
Lag of dependent variable 0.48***
2.99
0.44***
5.97
Bank characteristics
Bank size
-0.00001
-0.11
-0.03**
-2.38
Overhead cost
0.36***
3.90
124.55*** 7.73
Bank diversification
0.00008** 1.95
-0.09***
-10.38
Credit risk
-0.0003*
-1.96
-0.05
-1.18
Liquidity
-0.009
-1.11
0.05
0.22
Capital
0.0009*
1.66
0.03***
2.88
Insolvency risk
-0.001
-0.5
-0.1
-0.58
Industry characteristics
Banking sector
-0.01
-1.48
-0.05
-1.01
development
Stock market
0.06
1.13
-0.007***
-2.88
development
Shadow banking
0.07***
9.13
0.0001*** 2.83
Lerner index
0.19
1.13
13.6
1.11
Macroeconomics
Inflation
0.001**
2.12
0.09***
5.18
GDP growth rate
0.001
0.38
0.05***
3.99
F test
218.38***
474.1***
Sargan test
0.13
0.15
AR(1)
-3.22
0.000
-4.43
0.000
AR(2)
-1.34
0.125
-1.25
0.182
No. of observations
417
395
*, ** and *** denote significance at 10%, 5% and 1% levels, respectively.
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Table 11 Empirical results: shadow banking, competition and bank profitability (HirfindahHirchman index as competition indicator)
ROA
NIM
coefficient t-statistic
Coefficient t-statistic
Lag of dependent variable 0.43***
2.93
0.48***
5.98
Bank characteristics
Bank size
-0.00009
-0.29
-0.09**
-2.25
Overhead cost
0.58***
4.96
125.08*** 8.18
Bank diversification
0.00005** 1.88
-0.05***
-9.58
Credit risk
-0.0009*
-1.93
-0.05
-1.22
Liquidity
-0.003
-1.04
0.07
0.10
Capital
0.0007*
1.69
0.06***
2.82
Insolvency risk
-0.001
-0.53
-0.1
-0.25
Industry characteristics
Banking sector
-0.01
-1.42
-0.09
-1.03
development
Stock market
0.08
1.19
-0.01***
-3.73
development
Shadow banking
0.05***
5.58
0.0001*** 2.88
Hirfindah-Hirchman
0.18
1.51
13.6
1.38
index
Macroeconomics
Inflation
0.003**
2.22
0.03***
5.38
GDP growth rate
0.001
0.22
0.09***
3.88
F test
216.25***
455.98***
Sargan test
0.18
0.14
AR(1)
-3.18
0.000
-4.52
0.000
AR(2)
-1.19
0.215
-1.23
0.219
No. of observations
417
395
*, ** and *** denote significance at 10%, 5% and 1% levels, respectively.
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