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 1. Introduction

The Chinese banking system had been entirely dominated by the People’s Bank of China (PBC) until Chinese government initiated a gradual banking reform in the early 1980s. The goal of the reform was to transform the banking sector from a state-owned, monopolistic and policy-driven system to a multi-ownership, competitive and profit-oriented one. By 2006, a multi-layered banking system took shape, comprising of a central bank—the PBC, a regulatory and supervisory body—China Banking Regulatory Commission (CBRC), 4 state-owned commercial banks (SOCBs), 13 joint-stock commercial banks (JSCBs), 112 city commercial banks (CCBs), foreign banks (FBs), along with a vast number of rural and urban credit cooperatives.

The reform period can be divided into four phases (Tang, 2005). The first phase (1979-1984) is to initiate institutional restructuring by breaking up the PBC into the central bank and four specialized state-owned banks, namely Agricultural Bank of China (ABC), China Construction Bank—renamed as China Construction Bank Corporation (CCBC) in 2003, Industrial and Commercial Bank of China (ICBC), and Bank of China (BOC). The second phase (1984-1994) is to advance institutional restructuring by removing operational restrictions on four specialized state banks and by allowing new entry of foreign banks and domestic joint-stock banks. The purpose was to create a competitive banking system but failed for two main reasons.  The first reason was that state banks still dominated the banking sector. They served their designated sector of the economy, which effectively ruled out their incentive to compete with each other. The second reason was that government intervention was prevailing in state banks’ operation to assist in economic reform and development. State banks acted as governmental agency rather than profit-maximizing commercial banks, resulting in a huge amount of non-performing loans (NPLs). The third phase (1994-2003) is to commercialize state banks. In 1994, three policy banks were established to takeover the policy lending functions from state banks. Subsequently, state banks were redefined as commercial banks under Commercial Bank Law in 1995. Perhaps awakened by Asia Financial Crisis in 1997, the central government launched the first round of SOCBs bailout to treat its ailing banking system. Fresh capitals of RMB 270 billion were injected into SOCBs in 1998 through bonds issuing and NPLs of RMB1.4 trillion were transferred to four newly created asset management companies in 1999. Meanwhile, a series of comprehensive reforms were followed, entailing actions such as the removal of credit quotas in 1998, the introduction of capital adequacy requirements and the adoption of an internationally accepted five-category loan classification system. Despite of considerable efforts, the banking reform was regarded as unsuccessful when China joined the WTO in 2001. Under WTO agreement, Chinese government committed to fully open up the banking sector by 2006. Since then domestic banks would have to compete with foreign banks without any government protective umbrella. 
The forth phase (2003 onwards) is to modernize the banking system, partly in response to incoming WTO challenges and partly for better serving rapidly growing economy. Chinese government accelerated banking reform to enhance corporate governance and improve bank performance, beginning with the second round of SOCBs bailout. Using the state’s massive foreign exchange reserves, the central government injected US$22.5 billion into BOC and CCBC respectively in 2003 and US$15 billion into ICBC in 2005. Meanwhile, NPLs were striped off from them by the amount of RMB 475 billion in 2004 and RMB 705 billion in 2005. After financial restructuring, these SOCBs were partially privatised through attracting foreign strategic investors and undergoing IPOs. Foreign investors reacted positively starting with prudent trial investments in 2001, followed by a surge in 2004 and a peak in 2005. Bank of America acquired 9 % stake in CCBC and Goldman Sachs, Allianz and American Express acquired 10 % stake of ICBC. The Royal Bank of Scotland together with Merrill Lynch and Li Ka-shing bought 10 % stake in BOC. Subsequently, these SOCBs have successfully made their IPOs in Shanghai and Hong Kong Stock Exchanges. The market reaction has been highly positive from the second half of 2006 and their share prices rocket by up to 100 %. Since July 2007, ICBC has become the largest banks in the world measured by market capitalization. Successful IPOs and subsequent extraordinarily performance in the stock markets provide sound cornerstone for the overall success of China’s bank reform in the future. 
Nowadays, the Chinese banking system has been increasingly influential in the world financial marketplace. A five-year grace period has elapsed and Chinese banks have become real players in an open financial market. Therefore, it is of great interests to examine their performance to see whether they are efficient enough to compete with foreign rivals. It is also of great importance to investigate the impacts of reform strategies on bank performance thereby providing policy makers valuable information about ongoing banking reform. Only a handful of studies have investigated bank efficiency in China and none of them simultaneously examines the static, selection and dynamic governance effects on bank performance. This paper attempts to bridge the gap and contribute to existing bank efficiency literature from the perspective of developing countries. 
This paper employs SFA to estimate cost efficiency and profit efficiency for 35 commercial banks for the period 1995-2005. SFA is criticized for the pre-specified functional form and distributional assumptions of random errors and inefficiencies. However, because of the separation between random errors and inefficiencies, SFA is more appropriate over non-parametric method in the efficiency studies in transition and developing countries where problems of measurement errors and uncertain economic environments are more likely to prevail (Fries and Taci, 2005). Moreover, this paper uses a one-step SFA model that overcomes serious statistical problems suffered by commonly adopted two-step estimation procedure. Furthermore, adopting Berger et al. (2005) method this study investigates whether foreign acquisition and IPO strategies facilitate efficiency improvement by investigating the static, selection and dynamic effects of governance changes on performance. Governance refers to different types of banks with different ownership and management structure. The static effect examines the performance of banks maintaining certain types of governance structure over a long time; the selection effect investigates whether better performing banks are selected for governance changes; and the dynamic effect shows differences in performance before and after governance changes. The regression results show that both cost efficiency and profit efficiency have improved and both average at 75 %. Banks with joint-stock ownership outperform those with state ownership (static effects). More cost efficient banks are selected for foreign acquisition but less profitable banks are picked up for IPOs (selection effects). In the long term, foreign acquisition has a positive impact on cost efficiency but a negative impact on profit efficiency, while IPOs have improved bank profitability (dynamic effects). 

This study also enhances literature from the perspective of research methodology. It is one of a few studies
 addressing the issue of the exogeneity and endogeneity of input prices in cost and profit efficiency estimation, first noticed by Mountain and Thomas (1999). Most efficiency studies use endogenously determined bank specific input prices by dividing total factor expenses by the total units of factors employed. This is in contradiction to the assumption of the cost and profit functions that banks face exogenous input prices in competitive markets. This paper compares the impacts of market average input prices and bank specific input prices and the results are in favour of the use of the market average input prices.

The rest of this paper is organized as follows. Section 2 reviews literature on bank efficiency in developing and transition countries. Section 3 outlines research methodologies, including empirical model specification, variables definition and data description.  Section 4 interprets empirical results and section 5 draws conclusions and policy implications. 
2. Bank efficiency in developing and transition countries

Banking reform has been prevalent in developing and transition countries. Banking systems in these countries share certain commonality, such as prevalent state ownership, lack of management skills and credit analysis systems, poor asset quality, and weak oversight institutions (Claessens, 1998). Banking reform generally starts with financial liberalization and deregulation and ends up with privatization. The objectives are to create a competitive banking sector and to help banks construct good governance structure. The ultimate objectives are to improve bank performance and build sound banking systems. Among others, ownership is one of the most important factors of constructing good governance. The relationship between ownership and performance has been well modeled under the principal-agent problem framework. When the management of an entity is separated from its owners, the agent (management) may not act in the best interests of the principal (the owner) and therefore may result in inefficiency. Good governance structure helps tackle the agent-principal problems and improve performance. 
There are three broad ownership types—state, private, and foreign ownership. State ownership in banks has been prevalent in transition and developing countries. The argument for state ownership is that governments are able to channel funds to sectors and projects with low financial but high social returns since private capital is distrustful in doing so. The arguments against state ownership in banks are mainly built on poor performance. State ownership theoretically means all citizens are co-owners who in practice have no power and therefore no incentive to influence and monitor the management of state banks. This free-rider problem leaves governments the only effective representative agent (Huibers, 2005). Governments have multiple, often conflicting, goals rather than maximizing profits. State ownership facilitates governments to pressurize state banks to assist in achieving these goals. Moreover, poor performance of state bank is also because of the lack of the market discipline on inefficient banks and the lack of the means of punishing wrong doing state banks’ managers. Most state banks are “too big to fail”, leading to moral hazard problems. In contrary, private ownership is expected to improve efficiency by better tackling agent-principal problems and encouraging shareholders to exercise due diligence on monitoring bank management. Banks with private ownership are also subject to no or less government intervention so that their business decisions are made on pure commercial basis. The management are under pressure to improve bank efficiency as inefficient management would be replaced and banks may be bankrupt when facing finance distress. Empirical studies, such as Yao et al. (2007) and Fries and Taci (2005), generally find state-owned banks are less efficient than their private counterparties. 

As to foreign ownership, one distinction needs to be made between foreign banks controlled by foreign investors and domestic banks with minority foreign ownership. A home field advantage hypothesis argues that domestic institutions are generally more efficient than foreign-owned institutions due to organizational diseconomies to operate and monitor from a distance and limited access to soft qualitative information. In contrast, a global advantage hypothesis argues that foreign institutions can be more efficient because of superior managerial skills and high quality human capital inherited from foreign owners (Berger et al., 2000). Claessens et al. (2001) find that the home field advantage hypothesis tends to hold in developed countries. Although they also find the global advantage hypothesis holds in developing countries, other empirical studies in these countries are less conclusive. 

In order to build well functioning and efficient banking sectors, the privatization of state banks has been prevalent especially in developing and transition countries. Foreign ownership participation and an IPO are two common strategies of privatization. They attempt to construct good corporate governance that better solve the principal-agent problems. Foreign acquisition of domestic banks is expected to improve bank performance by importing advanced technology, modern banking techniques and superior managerial skills. Empirical literature has generally found improved performance after foreign acquisition (Fries and Taci, 2005 and Bonin et al., 2005). An IPO is expected to improve performance by imposing the disciplining role of the capital markets on banks. Literature suggests that listed banks are more efficient than unlisted ones (Berger and Mester, 1997). 
Only recent years, bank efficiency study in China has attracted researchers’ attention. Existing studies consistently find bank efficiency has improved after two decades of reform. Yao et al. (2007) and Fu and Heffernan (2007) suggest JSCBs are more efficient than SOCBs while Chen et al. (2005) report SOCBs outperform JSCBs. This paper distinguishes itself from existing studies by being the most comprehensive study on bank efficiency in China to date. It is the first study using market average input prices to estimate cost and profit efficiency for Chinese commercial banks. It is also the first study jointly examining static, selection and dynamic governance effects on bank efficiency and investigating the relationship between risk taking characteristics and bank efficiency. 
3. Research methodology: model specification and variable definition
The preferred estimation technique is SFA, developed by Aigner, Lovell, and Schmidt (1977). SFA pre-specifies a functional form and decomposes error terms into a random error (
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). It assumes that inefficiencies follow an asymmetrical half-normal distribution and random errors follow a symmetric standard normal distribution. A two-step procedure is commonly employed that estimates a cost and/or profit frontier to derive inefficiencies in the first step and regresses the estimated inefficiencies against a set of possible determinants of inefficiencies in the second step. This two-step procedure suffers from serious econometric problems. Inefficiencies are assumed to be identically distributed in the first step but they are assumed to have a functional relationship with a set of variables in the second stage (Kumbhakar and Lovell, 2000). Alternative one-step estimation procedure overcomes these problems. This paper particularly adopts a one-step stochastic model proposed by Battese and Coelli (1995). It is assumed that non-negative cost inefficiencies are a function of firm-specific variables and they are independently distributed as truncations of normal distributions with constant variance but with means that are a linear function of observable variables.  

A generalized Battese and Coelli (1995) cost model is shown by three equations. Equation (1) shows the cost frontier
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  where i and t denote firm and time; 
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Equation (2) shows the inefficiency effects model 
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  where 
[image: image15.wmf]it

z

 is a vector of explanatory variables associated with cost inefficiency of production over time; 
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Equation (3) defines cost efficiency for the i-th bank at the t-th time
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The empirical specification of the cost frontier in Fourier flexible functional form is shown in Equation (4)
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   where TC is the total costs of a bank in a given year; 
[image: image29.wmf]i

Y

  are  outputs quantities; 
[image: image30.wmf]k

W

are input prices; 
[image: image31.wmf]r

Z

is fixed netput quantities; T is a time trend;
[image: image32.wmf]it

v

 are identical and independently distributed random errors, which are independent of the 
[image: image33.wmf]it

u

; 
[image: image34.wmf]it

u

 are non-negative inefficiencies; 
[image: image35.wmf]n

X

are adjusted values of the log of outputs so that they fall within the interval 
[image: image36.wmf]]

2

9

.

0

,

2

1

.

0

[

p

p

´

´


, and       
[image: image37.wmf]b

and

a

,

,

,

,

,

,

,

,

,

,

h

s

k

v

t

f

y

b

a

are parameters to be estimated. 

The standard restriction of linear homogeneity in input prices is imposed by normalizing the costs and input prices by one arbitrarily chosen input price—the price of fund. Following literature, Fourier terms are applied for outputs only, leaving the effects of input prices to be determined by the Translog terms alone. Total costs, profits, output variables and netput variables are normalized by total assets to control for scale biases and heteroskedasticity. To derive profit efficiency, an alternative profit frontier is estimated by assuming banks can exercise a degree of market power in setting output prices (Berger and Mester, 1997). The specification of alternative profit frontier is identical to the cost frontier except the dependant variable of total costs is replaced with profit and the inefficiency term becomes
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The empirical inefficiency effects model is shown in Equation (5)
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where t is a time trend; 
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is a vector of governance effect indicators; 
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is a vector of risk taking indicators; GDP is a proxy of macroeconomic environment. 
Employing a modified version of the intermediation approach (Sealey and Lindley, 1977), this paper defines three outputs—total loans, other earning assets and deposits; two inputs—cost of fund and cost of labour; and one netput—equity. Table 1 provides a summary statistics. Data are mainly from BankScope complemented by Almanac of China’s Finance and Banking (1986-2005) and China Statistical Yearbook (1995-2005). This paper focuses on commercial banks only and classifies banks into four types: state-owned commercial banks (SOCBs), national wide joint-stock commercial banks (JSCBs), city commercial banks (CCBs)
, and foreign banks (FBs). The sample of 310 observations covers major commercial banks in China and accounts for more than 80 % of total banking assets. 

Following Koetter (2005), this paper defines labour and physical capital markets by bank type and assumes banks competing funds on one single national fund market.  Market average prices of labor and physical capital is the un-weighted average of the prices the other banks belonging to the same bank type excluding the banks’ own price. The assumption of one single national fund market is appropriate in China since the interest rate structure is set by the central bank and commercial banks have been strictly restricted in setting interest rates on deposits and borrowings. The market average price of fund is computed as the un-weighted average of the prices the other banks excluding the banks’ own price. 
	Table 1 Sample Mean Descriptive Statistics

	                                                                                                                    by governance indicators in RMB million at 1995 price level

	 
	CCB_all
	CCB_no
	FB_all
	JSCB_all
	JSCB_no
	SOCB__all
	SOCB__no
	Listed
	For_sel
	List__sel

	Outputs and Inputs and other financial figures

	Total costs (C )
	1,479
	1,185
	253
	6,911
	6,863
	151,156
	96,086
	20,806
	45,728
	70,150

	Profit (π )
	461
	348
	164
	1,863
	1,711
	16,972
	6,575
	5,049
	6,166
	9,443

	Total loans (
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 )
	19,106
	14,770
	1,752
	114,949
	112,553
	1,675,942
	1,500,546
	322,294
	493,743
	756,860

	Other earning assets (
[image: image43.wmf]2

y

)
	17,352
	12,685
	1,500
	77,283
	72,679
	1,007,263
	656,118
	208,258
	324,532
	494,679

	Total deposits (
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)
	30,427
	22,732
	2,109
	147,254
	148,634
	2,230,996
	1,795,032
	437,873
	672,955
	1,030,032

	Equity (
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) 
	1,776
	1,339
	562
	7,472
	6,600
	126,041
	90,083
	23,772
	38,650
	59,015

	Total assets (
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)
	38,851
	29,702
	3,361
	199,740
	200,000
	2,885,792
	2,335,387
	555,494
	873,774
	1,336,357

	Price of labour and physical capital (
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)
	0.02
	0.02
	0.12
	0.02
	0.01
	0.02
	0.02
	0.02
	0.02
	0.02

	Price of fund (
[image: image48.wmf]2
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)
	0.03
	0.02
	0.04
	0.03
	0.03
	0.05
	0.03
	0.03
	0.03
	0.03

	Market price of labour and physical capital (
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)
	0.02
	0.02
	0.12
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02
	0.02

	Market price of funds(
[image: image50.wmf]'

2

w

)
	0.03
	0.02
	0.03
	0.04
	0.04
	0.04
	0.04
	0.04
	0.03
	0.04

	Risk Taking Indicators in inefficiency effect model

	Equity/ Total Asset
	4.90
	4.91
	28.80
	4.65
	3.79
	4.35
	4.08
	4.66
	4.78
	4.57

	Loan loss reserve /Loans
	1.29
	1.20
	2.36
	2.24
	1.24
	1.53
	0.91
	2.31
	1.99
	2.06

	Interbank fund/Deposits
	87.94
	83.89
	440.46
	38.76
	37.88
	52.57
	40.00
	27.12
	57.51
	39.11

	Loans/Deposits
	70.32
	72.22
	194.35
	79.74
	76.96
	81.42
	97.20
	80.61
	76.79
	77.97

	Source: BankScope and authors’ calculation.  
Notes: (1) CCB = city commercial bank, FB = foreign bank, JSCB = joint-stock commercial bank, SOCB = state-owned bank, NO = no governance changes, For-sel = selection with foreign acquisition, List-sel= selection with listed banks. (2) Ratios are in percentage.


Theoretically, price of labour and price of physical capital should be measured separately. Due to the lack of separate data on labor, the price of labour and physical capital is defined as the ratio of non-interest expenses to total assets as Hasan and Marton (2003). The price of funds is defined as the ratio of total interest expenses to total interest bearing funds. Risk taking characteristics in the inefficiency effects model are represented by a set of financial ratios. E/A ratio is the proxy of capital risk and the higher the E/A ratio, the lower the capital risk. Loan loss reserve to total loans ratio reflects credit risk. The ratio of interbank borrowing to total deposit accounts for market risk and total loans to total deposits ratio indicates liquidity risk. 
The inefficiency effect model includes 11 governance effect indicators that are defined in Table 2. The first four static governance indicators—CCB-No Governance Change, JSCB-No Governance Change, SOCB-No Governance Change, FB-No Governance Change, examine the effect of maintaining each type of governance structure without changes over a long time. For all periods, these dummy variables equal 1 for such a bank and 0 for all other banks. Only 12 of 29 domestic banks in the sample experience no governance changes. About 60 % of domestic banks controlling 80 % of the total assets in the sample have experienced governance changes, highlighting the importance to examine their effects on performance. The last static indicator—Listed Bank is used to explore the relationship between the listing status of banks and performance. The dummy equals 1 for listed banks and 0 for unlisted banks. Only 7 of 29 domestic banks have been listed on stock exchanges, possessing 27 % of the total assets in the sample. 
Table 2 Corporate governance indicators

	Governance 
	Definition of dummy variables
	Bank No.
	TA

	Static Governance Indicators 
	 
	 %
	 %

	CCB_no governance change
	Equals 1 for CCBs without governance change and 0 otherwise. 
	9 (14)
	64
	34

	JSCB_no governance change
	Equals 1 for JSCBs without governance change and 0 otherwise.
	2 (11)
	18
	18

	SOCB_no governance change
	Equals 1 for SOCBs without governance change and 0 otherwise.
	1 (4)
	25
	20

	FB_no governance change
	Equals 1 for FBs without governance change and 0 otherwise. 
	6 (6)
	 
	 

	Listed Banks
	Equals 1 for listed banks and 0 otherwise.  
	7(29)
	20
	27

	Selection Governance Indicators

	Selected for foreign acquisition
	Equals 1 for banks underwent foreign acquisition and 0 otherwise.
	14 (29)
	48
	77

	Selected for IPO
	Equals 1 for banks underwent IPO and 0 otherwise.  
	9 (29)
	31
	75

	Dynamic Governance Indicators

	Underwent foreign acquisition —ST (short-term)
	Equals 1 after foreign acquisition, 0 before acquisition and all other banks 
	
	
	

	Underwent IPO—ST(short-term)
	Equals 1 after IPO, 0 before IPO and all other banks 
	 
	 
	 

	Underwent foreign acquisition —LT (long-term)
	Number of years since foreign acquisition, 0 before acquisition and all other banks 
	
	
	

	Underwent IPO—LT(long-term)
	Number of years since IPO, 0 before IPO and all other banks 
	 
	 
	 


Notes: (1) Figures in parentheses are the number of each types of banks or total domestic banks. (2) TA: total assets.  
Two selection effect indicators—Selected for Foreign Acquisition and Selected for IPO is designed to see whether better performing banks are selected for governance changes. Dummies equal 1 for such a bank for all periods and 0 otherwise. 14 and 9 banks
 have been selected for foreign acquisitions and IPOs, respectively. Dynamic governance indicators are defined to examine the effects of governance changes by comparing bank performance before governance changes with their subsequent performance after changes. Two short-term dynamic indicators—Underwent Foreign Acquisition—ST and Underwent IPO—ST measure the timing following governance changes. The dummies equal 0 prior to governance change and 1 after the changes. Two long-term dynamic indicators—Underwent Foreign Acquisition—LT and Underwent IPO—LT measure the number of years following a governance changes. The dummies equal 0 prior to governance change for all banks and 1 starting from the change.
4. Empirical results

4.1 The results of the cost and profit frontiers 

Estimation results of the cost and alternative profit functions are reported in Panel A and Panel B of Table 3. Estimated 
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is 0.99 and 0.86 in the cost and profit frontiers respectively, indicating a large part of the total composite error term attributable to inefficiencies. LR test are 210 and 140, confirming the existence of a one-sided error within the composite error term. Cost function and alternative profit functions have been estimated using both bank specific input prices and market average input prices. The results show that the exogeneity/endogeneity of input prices matters and the use of market average input prices is preferred. Different input price measurement is found to influence the estimated inefficiency levels. The use of market prices drives down profit inefficiency by 14 % while biding up cost inefficiency by 19 % compared with efficiency estimates using bank specific prices. Moreover, cost efficiency tends to be more sensitive to different input price measurement than alternative profit efficiency, consistent with Koetter (2005). In the cost efficiency estimation, the use of market average input prices increases the proportion of the inefficiency in composite error term and has a downside effect on cost efficiency. In profit efficiency estimation, the use of market average input prices has shown opposite impacts that decrease 
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 and profit inefficiency. Furthermore, very different values of 
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 and 
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suggest that different input price measurement also influences the distribution of inefficiencies, similar to findings of Bos and Kool (2006). 

	Table 3: Estimation of cost and alternative profit frontiers

	 
	Bank specific prices
	Market average prices

	Panel A: Cost frontier
	
	 

	Gamma (
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)
	0.77***
	0.99***

	Sigma-squared (
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s

)
	0.004***
	0.21***

	Log likelihood function 
	574
	80

	LR test of one-sided error
	215
	210

	Mean cost efficiency
	0.94
	0.75

	Panel B: Alternative profit frontier
	
	

	Gamma (
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	0.99***
	0.86***

	Sigma-squared (
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)
	0.69***
	0.56***

	Log likelihood function
	91
	152

	LR test of one-sided error
	231
	140

	Mean profit efficiency
	0.61
	0.75

	Notes: ‘***’ signifies significance at 1 % levels. 


Both mean cost efficiency and profit efficiency are 75 %. It means banks spend 25 % more than the minimum possible cost while earning 25 % less profit than the maximum possible profit of a best practiced bank using the same bundle of inputs under the same conditions. Figure 1 plots cost efficiency and profit efficiency by year. Cost efficiency rose by 10 % from 70 % in 1995 to 80 % in 1998. Despite SOCBs had made efforts on reducing costs by shutting down branches and dismissing labour redundancies, the main reason for the improvement was considered to be the significant cut in interest rates. For example, interest rate on one-year deposits dropped by two-third from 10.98 % in 1995 to 3.78 % in 1998, reducing interest costs on deposits significantly. Then, cost efficiency level remained stable until experienced a sudden drop in 2002. The drop is mainly caused by the tightened regulatory requirements and prudential accounting practices. For example, since 2001 loan loss provision was required to reflect the quality of assets quality and it could be made up to 100 % compared with only 1 % of loan balance under previous requirements. Most banks increased the loan loss provision, resulting in substantial increase in total costs.  After that, cost efficiency picked up a steady growth and peaked at 83 % in 2005.
            Figure 1 Mean efficiency level (1995—2005)
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Profit efficiency kept declining during the first half of the sample period and touched the bottom at 63 % in 1999. The main reason for this decline was due to the deterioration of banking assets quality. Chinese government alleged SOCBs’ NPL ratio was less than 25 % while international estimates were in the range between 35—50 %. One might argue that the cause could be the cut in interest rates but the fact was the spread between the interest rate charged on loans and paid for deposits was stable or slightly increased. Since 1999 profit efficiency entered into a steady growing period and reached a peak at 84 % in 2005. The turnaround in 1999 was a direct consequence of NPLs off-loading from SOCBs. Subsequent improvement was attributable to improved bank management and operational skills as well as the further off-loading of NPLs from SOCBs in 2003 and 2005.

In Figure 1 cost efficiency and profit efficiency appear to move oppositely over most of the sample period. It seems puzzling that banks are less profit efficient when they are more cost efficient. We find the reason for this phenomenon is the presence of the huge amount of NPLs. NPLs are included in total loans as output and inflate cost efficiency. However, there is no such an effect on profit efficiency because no profits could be earned from NPLs. Therefore, we argue that profit efficiency is a more precise performance measure than cost efficiency for a banking industry where NPLs are high. Our results support the view that profit efficiency is superior to other efficiency concepts (Berger and Mester, 1997). 
Figure 2(a) and 2(b) plot mean cost efficiency and profit efficiency by bank type
 regardless of whether banks experience governance changes or not. Although both SOCBs and JSCBs have the highest cost efficiency scores of 82 %, JSCBs are considered as the most efficient banks since SOCBs hold the majority of NPLs that have an inflationary effect on cost efficiency. In contrary to the high level of cost efficiency, SOCBs are the least profitable banks at a mean of 46 %, substantially below the industrial average by about 30 %. The results further justify the inflationary effect of NPLs on cost efficiency. CCBs are the least cost efficient banks averaged at 68 % but they are the most profitable domestic banks. In terms of cost efficiency, although FBs outperform CCBs by 7 %, they underperform major domestic banks—SOCBs and JSCBs by 7 %, providing weak evidence for the home field advantage hypothesis. In terms of profit efficiency, FBs are the most efficient banks, supporting the global advantage hypothesis. 
Figure 2 Mean cost efficiency and profit efficiency by bank types (1995—2005) 
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Notes: CCB = city commercial bank, FB = foreign bank, JSCB = joint-stock commercial bank, SOCB = state-owned commercial bank.
4.2 The results of the inefficiency effect model

Results from the inefficiency effects model (reported in Table 4) are of particular interests as they offer insights into the ongoing banking reform. The inefficiency effect model focuses on the static, selection and dynamic governance effects on bank performance as well as the relationship between banks’ risk taking characteristics and performance. Static governance indicators examine the performance of banks with different ownership experiencing no governance changes over the sample period. The first static governance indicator, CCB—no governance change, is excluded from the estimation for comparison purposes. Coefficients on FB—no governance change (
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d

) suggest that sole or majority foreign ownership is associated with higher profit efficiency than joint-stock ownership and state-ownership over a long term. However, foreign ownership appears to be cost disadvantageous. FBs are the least cost efficient banks, along with the control group and SOCBs without governance changes. Coefficients on JSCB—no governance change (
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d

) is negative and statistically significant in cost model, indicating joint-stock ownership has resulted in the highest cost efficiency. In terms of profit efficient, joint-stock ownership outperforms state ownership but underperform foreign ownership and CCBs.  Coefficients on SOCB—no governance changes (
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d

) show that state ownership in banks has led to the lowest cost efficiency and profit efficiency over the long term.  On balance, joint-stock ownership in banks has resulted in better performance over state ownership measured by both cost efficiency and profit efficiency, consistence with literature. The results provide evidence for the ongoing banking reform of the joint-stock restructuring and privatization of SOCBs. The last static governance indicator—Listed banks (
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d

) suggests listed banks are more cost and profit efficient than non-listed banks, consistent with literature that publicly traded banks are generally more efficient. 

Selection effect indicators are used to examine the performance of banks subsequently being selected for governance changes. Coefficients on Selected for foreign acquisition (
[image: image66.wmf]5

d

) indicate that foreign investors have selected more cost efficient banks for acquisition. Selection decisions appear to be rational since foreign banks are found to be less cost efficient but more profit efficient than domestic banks in China. Foreign investors intend to incorporate their comparative advantages of profitability with domestic banks’ strengths of cost advantage. In fact, foreign acquisition becomes a win-win strategy as both acquirer and acquiree could potentially benefit from it. Estimated coefficients on Selected for IPO (
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d

) shows that banks being selected for IPOs are significantly less profitable. The results are in contrary to general expectation that more profitable banks would be chosen for listing on stock exchanges since they are more attractive to investors. However, our results reflect the fact that IPOs are used by Chinese government as a partial privatization strategy to reform less profitable SOCBs. These banks are expected to perform better after being listed on stock exchanges by being subject to more public scrutiny and transparency.  
	 Table 4 The results of the inefficiency effects model

	 
	Cost efficiency
	Profit efficiency

	Static governance indicators

	FB—no governance change (
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d

)
	 -0.06(-1.27)
	1.42(1.96)**

	JSCB—no governance change (
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d

)
	 -0.11(-2.06)**
	1.44(3.54)***

	SOCB—no governance change (
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)
	 -0.05(-1.06)
	3.10(5.02)***

	Listed bank (
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d

)
	 -0.09(-1.87)**
	 -1.34(-2.88)**

	Selection governance indicators

	Selected for foreign acquisition (
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)
	 -0.22(-4.02)***
	0.85(2.91)**

	Selected for IPO (
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)
	 -0.06(-1. 15)
	1.75(3.95)***

	Dynamic governance indicators

	Underwent foreign acquisition-ST (
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d

)
	 -0.003(-0.06)
	 -1.45(-2.61)**

	Underwent IPO-ST (
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d

)
	0.03(0.64)
	0.11(0.14)

	Underwent foreign acquisition-LT (
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d

)
	 -2.16(-5.52)***
	0.46(4.66)***

	Underwent IPO-LT (
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d

)
	 -0.01(-0.06)
	 -0.74(-5.33)***

	Risk taking and environmental indicators

	Equity/Total Asset (
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d

)
	 -0.96(-2.86)**
	 -1.22(-3.60)***

	LLR/Total Loans  (
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d

)
	 -0.72(-3.27)**
	0.15(1.10)

	Interbank fund/Deposits (
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d

)
	 -0.14(-1.35)*
	0.19(1.50)*

	Total Loans/Deposits (
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d

)
	0.01(0.04)
	 -0.35(-0.86)

	 t  (
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d

)
	 -0.06(-1.25)
	 -0.07(-1.46)*

	GDP (
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d

)
	 -0.62(-3.66)***
	-0.51(-3.94)***


Notes: (1) FB = foreign bank, JSCB = joint-stock commercial bank, SOCB = state-owned commercial bank, IPO = initial public offering, LLR = loan loss reserve; (2) *, **, ***  signifies significance level at 10 %, 5 % and 1 % respectively; (3) Negative sign of the estimated coefficient indicates that the particular variable has a positive effect on cost or profit efficiency and vice versa.
Estimated coefficients on dynamic effect indicators shed important lights on the effectiveness of ongoing banking reform by comparing bank performance before and after governance changes. Foreign acquisition is found to have a positive impact on banks’ subsequent performance in the short-term as the coefficients on Underwent foreign acquisition-ST (
[image: image84.wmf]7

d

) are negative. The impact is significant on profit efficiency at 5 % significance level while insignificant on cost efficiency. Coefficients on Underwent foreign acquisition-LT (
[image: image85.wmf]9

d

) is used to quantify the impact of foreign acquisition on bank performance in the long-term. Foreign acquisition strategy is supported by the cost efficiency analysis but not by the profit efficiency analysis. Foreign acquisition has resulted in significant gains in cost efficiency in the long-term. Nevertheless, its significant short-term gains in profit efficiency have faded and turned into significant losses in the long-term. In fact, the short-term gains in profit efficiency are largely attributable to the effect of the once-off reform measures rather than taking advantages of having foreign owners. In order to attract foreign investors, government has divested NPLs from banks immediate before foreign acquisition, which have a direct positive impact on bank profitability. Over a longer term, these gains are unsustainable without fundamental changes in banks’ management and operations. It might be too early to expect significant improvement in profit efficiency as it takes time to change bank management and improve operational skills. Moreover, with a maximum foreign minority interest of 25 %, it is doubtful whether foreign owners have sufficient power to influence banks’ management and operations to apply their profitable practice. 
Compared with foreign acquisition strategy, undergoing IPO appears to be a more successful and promising privatization strategy. Coefficients on Underwent IPO-ST (
[image: image86.wmf]8

d

) suggest going public has no immediate positive impact on bank performance in terms of both cost efficiency and profit efficiency. However, coefficients on Underwent IPO-LT (
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d

) show that in the long term IPO strategy has improved banks’ profit efficiency significantly. Although its impact on cost efficiency is still insignificant, the sign of the coefficient has changed from positive in the short-term to negative in the long-term, signalling a possible turnaround to a positive impact in a longer time. 
Now, turn to the last but not least part of the analysis—how bank performance is interrelated to banks’ particular risk taking behaviours and general macroeconomic conditions.  This paper attempts to provide information for bankers on the relationship between bank performance and risk taking characteristics. Banks with higher Equity/Total Assets ratio (
[image: image88.wmf]11

d

) and therefore lower capital risk are found to be more cost efficient and profit efficient, consistent with Berger and Mester (1997). Coefficients on LLR/Total Loans (
[image: image89.wmf]12

d

) suggest credit risk is positively related to cost efficiency but not closely related to profit efficiency, indicating banks facing less credit risk are more cost efficient. Market risk indicator—Interbank fund/deposits (
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d

) shows banks purchasing more funds from wholesale market are more cost efficient but less profit efficient, again consistent with findings in Berger and Mester (1997). Liquidity risk—Total Loans/Deposits (
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) is not closely related to either cost efficiency or profit efficiency. As time passage (
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), profit efficiency has improved at a constant rate of 7 % while cost efficiency tends to be stable. Coefficients on GDP (
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) suggest favourable macroeconomic condition has a positive impact on both cost efficiency and profit efficiency. 
5. Conclusions and policy implications
This paper has examined cost efficiency and profit efficiency of 35 commercial banks in China for the period 1995-2005. Different input price measurement is found to influence efficiency level and the distribution of inefficiencies. Estimation results are in favour of the use of market average input prices. Average cost efficiency and profit efficiency are 75 %, indicating Chinese banks on average cost 25 % more but generating 25 % less profit compared with best practice cost and profit frontiers. Regardless of whether banks have experienced governance changes, foreign banks are the most profit efficient banks but they are less cost efficient than major domestic banks. JSCBs are the most cost and profit efficient domestic banks and SOCBs have been shown as the least profitable banks. Since cost efficiency could be inflated by the presence of a large amount of NPLs in total loans as output, we argue profit efficiency is superior to cost efficiency when examining bank efficiency in countries where NPLs are relatively high. However, cost efficiency is necessary complementary to measure the cost side performance of bank operations.
Employing Berger et al. (2005) method, this paper has further differentiated static, selection, and dynamic governance effects on cost and profit efficiency. Banks with joint-stock ownership have been found to outperform banks with state ownership for a long time without governance changes. Foreign investors have selected more cost efficient domestic banks for acquisition attempting to overcome their cost disadvantage. Banks selected for IPOs are less profitable, in line with the fact that IPO has been used by the government as a major means of reforming the least profitable SOCBs. Foreign acquisition strategy is found to have improved cost efficiency in the long term. However, it has resulted losses in profit efficiency in the long term after enjoyed gains in the short term. Short-term gains are largely attributable to once-off reform steps in order to attract foreign investors rather than expected good and functioning governance. IPO strategy is found to have no significant impact on bank performance in the short term but it does show a positive impact in the long-term. 

Our results have shed important lights on policy implications. First, Chinese banking reform is on the track with a right direction. This paper provides evidence for the joint-stock restructuring and privatization of SOCBs for building good and functioning governance. In order to supervise and monitor the management and performance of banks, authorities have set out ten requirements for good governance and seven performance indicators. However, although modern corporate governance structure has been in place, it is yet fully functioning. There is a need for fundamental changes in management and operational decision making processes from policy orientation to profit-orientation. There is also a need for effective and enforceable steps to ensure well-structured governance functioning in the long term and to guard SOCBs not stepping back to their previous managerial and operational behaviours. 
Secondly, IPO and foreign acquisition have been primarily shown as successful privatization methods. At least, they are successful steps to advance the modernization of the Chinese banking system. IPO strategy has been found to improve bank profitability in the long term. It has also turned short-term losses in cost efficiency into long-term gains although insignificant. The impact of foreign acquisition strategy appears less fruitful. Foreign acquisition has shown a positive impact on cost efficiency in the long term. Nevertheless, its short-term positive impact on profit efficiency has vanished and turned into negative impact in the long term. Fundamental changes in bank management and operations involve a complex process. It might take time to realize the advantages of international best practice and technological benefits brought about by foreign investors. On the other hand, the upper limit of the foreign ownership in domestic banks is 25 % and that for a single foreign investor is 20 % while central government holds a controlling stake. It is doubtful whether foreign investors have sufficient power and ability to influence decision making processes in order to apply their superior operational and managerial skills. Chinese government has encouraged foreign ownership participation in domestic banks and helped IPOs of three restructured SOCBs. However, although our results provide some supporting evidence, these reform strategies on their own do not necessarily improve performance. They are only a first step to improve performance by providing mechanisms. Future studies are needed to follow up whether the reform turns out as expected. 
Thirdly, partial privatization and government intervention could hinder and postpone the success of banking reform. Chinese government has partially privatized SOCBs and remained a controlling stake. A controlling stake in banks facilitates government intervention in SOCBs’ operations, especially in lending decisions. Existing information and evidence suggest that government intervention still persists and whether it could be reversed in near future is uncertain. The eleventh Five-Year Plan has projected to balance the urban and rural development through urbanization and SOCBs are more likely to be pressurized to support achieving these goals (Dobson and Kashyap, 2006). The key to the success of banking reform is the fundamental changes in banks’ management and operations away from policy-driven. This is unlike to happen as long as government has the incentive and power to intervene SOCBs’ operations in favour of fulfilling government political goals. Therefore, the ultimate success of the banking reform largely depends on whether those partially privatized SOCBs could really escape from government intervention. We suggest a gradual repeal of government ownership from SOCBs. 

There is no doubt that banking reform in China has achieved phased progress toward a modern banking system. However, it is still too early to draw any definite conclusions on whether the banking reform is or will be successful. Without fundamental changes in management from previous bureaucratic style to modern banking practices, without improvement in operational skills, without real release from government intervention, any improvement in performance are unsustainable in the long term. Failure would be an inevitable aftermath. Therefore, we conclude that banking reform in China still has certain ways to go and the ultimate success is still uncertain. More effective reform steps are needed to consolidate current achievements and to advance the modernization of the banking system.
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� Such as Patti and Hardy (2005), Berger and Mester (2003), DeYoung and Hasan (1998), Bos and Kool (2006) and Koetter (2005).


� � EMBED Equation.3  ��� are rescaled so that each � EMBED Equation.3  ���term falls into the interval [0,2π]. Following Berger and Mester (1997), each end of the interval [0,2π] are cut off by 10 % so that � EMBED Equation.3  ���to span the interval of � EMBED Equation.3  ��� for reducing approximation problems near the endpoints. According to Berger and Mester (1997), the rescaling formula is � EMBED Equation.3  ���where [a, b] is the range of � EMBED Equation.3  ��� over the entire 11-year time interval, and� EMBED Equation.3  ���.


� CCBs have been constructed as joint-stock commercial banks, but they are restricted to operate within their municipalities’ localities and subject to certain local government intervention. Their management are also very different from that of JSCBs. Therefore, CCBs are separated from JSCB to gauze the effect of different governance structure on bank performance.


� Selection effect has taken account of the effect of significant foreign acquisitions and IPOs up to 2006.


� The actual average performance of CCBs would be lower than our estimates. This is because the sample includes only 14 CCBs out of 112 for those whose data are available for at least five years. It is argued that banks with better management and performance are more likely to make data publicly available. 
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