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Chapter 4  

 Bank efficiency and foreign 

ownership1  

Do good institutions matter? 

4.1 Introduction 

The increase in international trade flows, foreign investment activities and the 

globalization of capital markets since the early 1960s has stimulated international 

banking activities. Entry of foreign banks has triggered the interest of policy 

makers and academics. The debate mainly focuses on (i) the reasons for foreign 

entry, (ii) the competitive effects of foreign banks on domestic banks, and (iii) the 

availability of credit to small and medium-sized enterprises from domestic and 

foreign banks. Another, equally important topic, is the issue of efficiency 

differences associated with foreign vs. domestic ownership. This chapter contributes 

to the literature discussing this theme. We examine whether, on average, foreign 

ownership has positive or negative effects on bank efficiency. Moreover, and more 

importantly, we investigate to what extent the foreign ownership-bank efficiency 

relationship depends on the institutional quality of the host country, and on 

differences between the home and host countries’ legal and regulatory frameworks 

(institutional distance). The importance of institutions on bank efficiency and 

technology is already shown in Chapter 3 of this thesis. Although previous studies 

have focused on the influence of institutions on bank decisions (e.g. Claessens and 

Horen, 2008 and Poghosyan, 2009), to the best of our knowledge, this is the first 

                                                 
1 This chapter is based on Lensink, Meesters, and Naaborg (2008) 
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study that provides empirical evidence on the relationship between institutions and 

bank efficiency.  

This chapter examines the effect of institutions on the foreign ownership-

bank efficiency relationship by using stochastic frontier analysis for a broad sample 

of 2095 commercial banks in 105 countries. It explores the issue by addressing four 

related questions: (i) What is the effect of foreign ownership on bank inefficiency?; 

(ii) What is the effect of the quality of the institutions in the host country on this 

relationship?; (iii) What is the effect of institutional difference between the host, and 

the home country on the inefficiency of foreign banks?; and (iv) What is the effect 

of the quality of the institutions in the home country on the inefficiency of foreign 

banks? We will show that, on average, foreign ownership has a negative effect on 

bank efficiency. More importantly, we provide empirical evidence for the 

hypothesis that in countries with a good regulatory environment, and good 

governance, the bank efficiency reducing effects of a rise in foreign ownership are 

considerably lower. In addition, we find that when the home country governance is 

of a higher quality, this reduces foreign bank inefficiency. Finally, the estimation 

results suggest that if the the institutional distance between the host and the home 

country governance becomes smaller, foreign bank inefficiency will decrease too.  

The chapter is organised as follows. Section 4.2 gives an overview of the 

existing literature on foreign bank efficiency. Section 4.3 presents the econometric 

framework, Section 4.4 provides the data, and Section 4.5 the results of the 

empirical investigation. Section 6 concludes.   

4.2 Foreign Ownership, Institutions, and Efficiency: A Brief Literature 

Overview 

In recent years, research on the efficiency of domestic versus foreign banks has 

expanded. This section reviews some of the main articles in this field. Before doing 

this, however, it is important to explain what is meant by “foreign bank”, and why it 

is relevant to examine whether a foreign bank may be more or less efficient than a 

domestic bank, especially in a cross-country setting. In the literature on foreign 

banking a foreign bank is usually defined as a bank of which more than 50% of the 

shares are owned by non-domestic residents. This implies that a bank may be a 
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domestic bank in one country, but a foreign bank everywhere else. For instance, 

Citibank is a domestic bank in the USA, and a foreign bank in all other countries. 

This also implies that a foreign bank in our view is not the same as a multinational 

bank, as is clear from the example of the Citibank: Citibank is a multinational bank 

in all countries of the world, including the USA. The distinction between a foreign 

bank, and a multinational bank implies that research into efficiency differences 

between domestic and foreign banks differs from research that focuses on efficiency 

differences between multinational banks and banks operating within one country. 

Although both types of analyses are interesting, this study follows the literature on 

foreign banking by focusing on the question of whether efficiency of foreign banks 

differs from the efficiency of domestic banks.2 Why would the efficiency of a 

foreign bank differ from the efficiency of a domestic bank? The literature on foreign 

banking suggests that there are two important reasons for this (see, for instance, 

Demirgüç-Kunt and Huizinga, 2000). First, foreign banks may be less subject to 

domestic credit allocation rules than domestic banks. Second, domestic banks may 

have informational advantages relative to foreign banks. The existing literature, as 

will become clear below, however, does not give an unambiguous answer as to 

which effect dominates. Nor does it give a clear indication about the reasons as to 

why domestic banks may be more efficient than foreign banks in one country 

whereas this may be the other way around in other countries. This study tries to 

contribute to this important question by, amongst other things, focusing on the 

impact of institutions and institutional differences on the efficiency differences 

between foreign and domestic banks.    

Berger and Humphrey (1997) survey 130 studies of the efficiency of 

financial institutions, of which a few address the impact of foreign ownership. They 

suggest that a general conclusion regarding the efficiency effect of foreign 

ownership cannot be drawn based on the available empirical literature. The relative 

efficiency of foreign vs. domestic ownership appears to depend on host and home 

country conditions. Table 4.1, which surveys more recent literature, confirms this 

                                                 
2 We acknowledge that future research on efficiency differences between multinational banks and banks that operate 
within one country is important, especially in a cross-country setting. For example, it would be interesting to study to 
what extent the degree of inefficiency of a bank depends on the extent to which a bank is diversified. We refrain from 
such an analysis in this chapter, as the international database on banking that we use, BankScope, does not provide 
information on the degree of diversification of a bank.  
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conclusion. The table shows that foreign banks in transition and developing markets 

show higher efficiency than their domestically owned counterparts. On the other 

hand, foreign banks in developed countries exhibit lower efficiency in comparison 

to domestic banks. Berger et al. (2000), for instance, provide empirical evidence for 

the latter. They perform an analysis of cross border banking efficiency in France, 

Germany, Spain, the United Kingdom, and the United States during the 1990s. On 

average, they find that domestic banks in these countries have both higher cost 

efficiency and higher profit efficiency than foreign banks operating in the country. 

However, the authors also find, after disaggregating their results, that domestic 

banks are more efficient than foreign banks from most foreign countries, that these 

are about equally efficient as foreign banks from some foreign countries, but are less 

efficient than foreign banks from the US.  Thus, the relative efficiency of foreign vs. 

domestic ownership appears to depend on host and home country conditions.  

Does foreign and domestic bank efficiency differ, and to what extent is 

foreign bank efficiency affected by the institutional difference of the host country 

and similarities between host and home countries’ legal and regulatory frameworks? 

Theory suggests that there are some inherent characteristics of foreign banks that 

limit their performance vis-à-vis domestic banks. Berger et al. (2000) differentiate 

between home field advantages and global advantages. The global advantage 

hypothesis states that foreign banks might benefit from competitive advantages 

relative to their domestically-owned peers. Foreign-owned banks use more 

advanced technologies due to a stiff home market competition. Foreign banks might 

also become more competitive when compared to domestic banks due to an active 

market for corporate control in the home country, and because they have access to 

an educated labour force that is able to adapt new technologies. Similarly, 

Havrylchyk (2006) suggests that foreign banks might profit from better risk 

management, and reliance on modern information technologies. The home field 

advantage hypothesis predicts foreign banks to suffer from disadvantages when 

compared to domestic banks. Foreign-controlled banks are assumed to perform less 

well than domestically controlled banks due to higher costs of providing the same 

financial services or due to lower revenues. Hymer (1976) argues that foreign firms 

are likely to face competitive disadvantages relative to national firms. The latter 
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have the general advantage of better information about their country’s economy, 

language, laws and politics. This leads to the hypothesis that foreign banks suffer 

more from a bad institutional framework in the host country than domestic banks. 

Foreigners and nationals may receive different treatment from governments, 

consumers and suppliers. Chapter 3 already shows that institutions are important for 

bank efficiency, yet, if this hypothesis holds, the foreign ownership-bank efficiency 

relationship will differ for countries that score high or low on a good institutional 

framework. In countries with a solid institutional framework, the impact of foreign 

ownership on bank efficiency will be less negative or more positive than in 

countries where the institutional framework is bad. Mian (2006) develops a 

theoretical model that provides some ideas about the effect of institutional distance 

on foreign bank behaviour. He assumes that institutional distance between the home 

country and the host country will cause higher informational, agency, or 

enforcement costs for foreign banks operating abroad. Mian states that “Working in 

an environment with a different corporate culture, legal environment, or regulatory 

framework might increase the asymmetry in information and make it more difficult 

for the CEO of a foreign bank to design policies that are specifically tailored for the 

developing country” (Mian, 2006, p. 1470).  
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Table  4.1 Summary of the findings on the efficiency of foreign banks 
Authors Country Period Technique Empirical Findings 

DeYoung and 
Nolle (1996) 

US  1985-
1990 

DFA Foreign owned U.S. banks are less profit efficient than 
U.S. owned banks as the former may have placed growth 
ahead of profitability. 

Hasan and Hunter 
(1996) 

US  1984-
1989 

SFA Japanese multinational banks operating in the US are 
significantly less cost and profit efficient than their US 
counterparts. 

Bhattacharya, 
Lovell and Sahay 
(1997) 

India  1986-
1991 

DEA Foreign owned banks are found to be somewhat more 
efficient than privately owned domestic banks but 
government owned banks are more efficient than both. 

Chang, Hasan, 
Hunter (1998) 

US  1984-
1989 

SFA Foreign owned multinational banks are significantly less 
cost efficient than US owned multinational banks. 

Berger et al. 
(2000) 

France, 
Germany, 
Spain, UK 
and USA 

1993-
1998 

DFA Foreign banks may be less efficient than foreign banks 
from most foreign countries, may be about equally 
efficient with foreign banks from some foreign countries, 
but may be less efficient than foreign banks from one (the 
US) of the foreign countries.  

Grigorian and 
Manole (2006) 

17 European 
transition 
nations 

1993-
2000 

DEA Foreign owned bank are significantly more cost efficient 
than domestic banks. 

Isik and Hassan 
(2002) 

Turkey 1988, 
1992,and 
1996 

 Foreign banks seem to be significantly more efficient than 
their domestic peers.  

Jemric and Vujcic 
(2002) 

Croatia  1995-
2000 

DEA Foreign banks are significantly more efficient than 
domestic banks. 

Miller and Parkhe 
(2002) 

12 EU 
countries 
Arg., UK, 
Switz., 
Australia, US, 
Jap Can., 
Chile, India,  

1989-
1996 

SFA US owned banks are more X-efficient than other foreign 
owned banks in bank-oriented financial systems, but less 
X-efficient in capital-market oriented systems. 

Nikiel and Opiela 
(2002) 

Poland  1997-
2000 

DFA Foreign banks are more cost efficient and less profit 
efficient than other banks. 

Yildirim and 
Philippatos (2003) 

12 European 
transition 
nations 

1993-
2000 

SFA and 
DFA 

Foreign banks are more cost efficient but less profit 
efficient than domestically owned private banks and state-
owned banks. 

Hasan and Marton 
(2003) 

Hungary  1993-
1997 

SFA Foreign banks and banks with higher foreign ownership 
involvement are associated with lower inefficiency. 

Matousek and 
Taci (2004) 

Czech 
Republic  

1993-
1998 

DFA Foreign banks are more cost efficient than other banks, 
although their efficiency has been comparable with the 
good small banks in early years of operations. 

Weill (2003) Czech 
Republic and 
Poland 

1997 SFA  Foreign banks are more cost efficient than domestic banks. 
This advantage does not result from differences in the 
scale of operations or the structure of activities. 

Green, Murinde 
Nikolov (2004) 

9 European 
transition 
nations 

1995-
1999 

System of 
equations 

Foreign banks are not more efficient than domestic banks. 
Foreign ownership does not significantly reducing banks 
costs. 

Sturm and 
Williams (2004) 

Australia  1988-
2001 

DEA New foreign banks are more input efficient than domestic 
banks, mainly due to their superior scale efficiency. 

Bonin, Hasan,  
Wachtel (2005) 

11 European 
transition 
nations 

1996-
2000 

SFA  Foreign owned banks are more cost efficient than other 
private banks. 

Fries and Taci 
(2005) 

15 European 
transition 
nations 

1994-
2001 

SFA Privatised banks with majority foreign ownership are the 
most efficient and those with domestic ownership are the 
least. 

Havrylchyk 
(2006) 

Poland  1997-
2001 

DEA Foreign banks are more efficient than domestic owned 
banks. 

Zajc (2006) 6 CEE nations 1995-
2000 

SFA Foreign banks are less cost efficient than domestic banks. 
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Literature seems to suggest that bad institutions in the host country are 

more devastating for foreign banks than for domestic banks. However, it may also 

be argued that banks, before entering a host country, carefully weigh all possible 

advantages and disadvantages of entering another country, and choose an entry 

mode that is most optimal. For instance, a bank may decide to enter a host country 

through acquiring a local bank, by means of a joint venture, or by means of a 

Greenfield investment. A joint venture may especially be optimal if domestic 

regulations are harmful to a foreign bank. For a literature review of the entry 

strategies and the optimal mode of entry of foreign banks, and for a recent empirical 

analysis on foreign bank entry strategies in Central and Eastern Europe, see Chapter 

3 in Naaborg (2007). If banks are not restricted in their entry mode, and would 

choose their entry mode optimally, it would not be obvious that the institutional 

framework of a country affects efficiency differences between foreign banks and 

domestic banks. Unfortunately, hardly any empirical evidence has been provided on 

this issue. Therefore, it is interesting to see to what extent institutions have a 

different effect on the efficiency of domestic and foreign banks, or whether foreign 

banks are able to circumvent possible disadvantages by choosing an appropriate 

entry mode.3 

4.3 Econometric Framework 

Just as in Chapter 3, we measure cost efficiency as how close a bank’s actual cost is 

to what a best-practice bank’s cost would be for producing identical output under 

the same conditions. Cost (in)efficiency measures the reduction in costs that could 

have been achieved if a bank were both allocatively and technically efficient. As 

costs functions are not directly observable, inefficiencies are measured in 

comparison with an efficient cost frontier. Most studies on the impact of foreign 

ownership on cost efficiency use data envelopment analysis (DEA) or stochastic 

frontier analysis (SFA). We use stochastic frontier analysis as it controls for 

                                                 
3 Ideally, the empirical analysis should differ between efficiency effects of institutions on domestic banks versus 
foreign banks that entered a host country through a Greenfield investment or by means of acquiring a domestic bank 
(see Poghosyan 2009). Unfortunately, data availability on a cross-country basis does not make this possible.  
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measurement error and other random effects.4 More specifically, we use the Battese 

and Coelli (1995) SFA model, henceforth the BC model. Section 2.3 gives an 

overview of the BC model. 

We use the transcendental logarithmic (translog) cost function developed 

by Christensen, Jorgenson, and Lau (1973). This specification results in a better 

fit of the frontier than e.g. the Cobb-Douglass form (Kumbhakar and Lovell, 

2000).5 A time trend is included in the function to allow for changes in 

technology over time. Since a translog function is a second order approximation, 

a trend is included with a t and t2 term (Coelli et al., 1998).  

We model the bank as an intermediary that collects funds from savers 

and allocates those funds to the most profitable projects at minimum costs. The 

production function for these activities is modelled in Sealey and Lindley (1977). 

In line with their model, and assuming a translog functional form, we specify the 

cost function as: 
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The dependent variable of the cost function is total costs (TC) and includes labour, 

interest, and other costs. We scale total costs and the input price by one price, 

personnel expenses, in order to guarantee linear homogeneity of the cost function 

                                                 
4 Non-parametric techniques do not allow for measurement error and luck factors. These techniques attribute any 
deviation from the best-practice bank to technical inefficiency. For a more extensive review of the non-parametric and 
the parametric approach, see Matousek and Taci (2004).   
5 The Fourier flexible form is even more general than the translog production function. However, the results of both 
are more or less in line with each other (Berger and Mester, 1997). 
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(see Kuenzle, 2005). Furthermore, the specification assumes two input prices and 

two output quantities. The first input price is the price of funds (PF). This price is 

defined as the ratio of a bank’s interest costs, scaled by the sum of deposits and 

other interest bearing funding. The second input price is the price of labour (PL) and 

is the ratio of personnel expenses, scaled by total assets. Although scaling over total 

employees, instead of total assets, gives a better proxy of price of labour, the latter is 

chosen since for many observations the former is not available. In order to guarantee 

linear homogeneity in input prices of the cost function, we scale TC and PF by PL. 

This scaling implies an estimation of coefficients for PF as well as PL with the 

restriction that the sum of these coefficients is equal to one (see Kuenzle, 2005).  

The output quantities used are total loans (loans) and total securities (securities). 

In estimating one best-practice frontier for all banks we control for 

country-specific and bank-specific variables. By allowing these variables to 

influence the position of the efficient cost frontier we control for the fact that 

technological influence and service qualities can vary systematically across 

countries. Simply pooling all banks across countries would implicitly assume that 

efficiency differences across banks are attributed entirely to managerial decisions 

within banks regarding the scale and mix of inputs. Country specific control 

variables include GPD per capita (GDPPC) to control for differences in the level 

of economic development, the nominal interest rate (r) since interest is positively 

associated with cost (Fries and Taci; 2005), banking market concentration6, and 

the ratio of credit to the private sector over GDP (privatecredit/ GPD) to control 

for differences in the development of the financial sector.7   

We add a proxy for bank risk and output quality to control for the 

possibility that unmeasured differences in product quality are incorrectly 

measured as differences in cost inefficiency. As a measure of risk we use loan 

loss reserves over gross loans (LLR/ gross loans). We control for the variation in 

banking service qualities by including the ratio of banks’ other operating income 

                                                 
6 Miller and Parkhe (2002) find that foreign bank efficiency is strongly influenced by the competitiveness of its home 
country and the host country in which it operates. Concentration ratios for 1998-2003 are calculated as the sum of 
assets of the three largest banks over the assets of all banks per country. 
7 GDP per capita, nominal interest and credit to the private sector figures for 1998-2003 are from the World Bank 
World Development Indicators 2005. The intermediation ratio reflects differences among the banking sectors in terms 
of the extent to which they convert deposits into loans, which may be associated with bank holdings of government 
securities and crowding out of private borrowing by the public sector (Fries and Taci, 2005). 
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over total assets (other operating income/ total assets). We also control for year 

effects.  

For the entire sample, including domestic and foreign banks, we use two 

specifications of the (in)efficiency equation. The first specification is as follows: 

 

FOREIGNSTATEROAA
sTotalAsset

Equity
mit 43210 δδδδδ ++++=   (4.2) 

 

We use this specification to test whether foreign ownership, measured by FOREIGN, 

has a positive or a negative effect on efficiency. FOREIGN is a dummy variable with 

a one if more than 50% of the shares are held by non-domestic residents, and zero 

otherwise. Note that a positive δ4 implies that an increase in FOREIGN is associated 
with an increase in inefficiency.8 We include the equity position of a bank, 

measured by (Equity/TotalAssets) since failure to account for the equity position of 

a bank seems to yield a strong scale bias making large banks more efficient than 

small banks by virtue of the equity they have built up over time (Berger and Mester, 

1997). 9 ROAA is included as a proxy of managerial inefficiency. ROAA is defined as 

the percentage of returns on average assets. STATE is a variable that controls for 

state owned banks and has a value of one if more that 50% of the shares are held 

by the state.10 

We use a second specification to test whether the efficiency-foreign 

ownership relationship depends on the institutions of the host country 

(INSTITUTIONhost). This specification reads as follows:  
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8 The results do not differ if a continuous variable is used. 
9 Insolvency risk affects costs and profits via the risk premium the bank has to pay for uninsured debt. Moreover, if 
some banks are more risk averse than others, the former may hold a higher level of equity than maximizes profits or 
minimizes costs (Berger and Mester, 1997). 
10 It should be noted that this does not necessarily mean that the government of the country in which the bank is 
located is the owner. It might be the government of another country that has a majority stake in a bank. So, a 
state bank may also be a foreign bank, which actually is the case for some banks in our sample. 
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INSTITUTION denotes a vector of six institutional indicators, to be explained in the 

next section. Since the indicators are highly correlated we also combined the 

different institutional indicators into one index by using principal component 

analysis, and performed a regression using this combined indicator.  

 Next, we continue by only considering the sample of foreign banks. For 

this sample, we also specify two efficiency equations. First, we estimate the 

efficiency effect of institutional distance (SIMILARITY) and home country 

institutions (INSTITUTIONhome), 
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where SIMILARITY measures institutional distance between the home and host 

country. We use two methods to measure institutional distance, see section 4.4. 

Then, we estimate the effect of institutional distance, home and host country 

institutions: 
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4.4 Data and sources  

The data used is a subset of the data used in Chapter 3. The sample includes 2095 

commercial banks in 105 countries for the years 1998 to 2003. All bank level data 

are from the BankScope database produced by Bureau van Dijk, which covers 90% 

of banks world wide. We use the 2005 BankScope issue for PF, PL, TC, other 

operating income, equity, LLR, loans and securities. One of the main variables in the 

analysis is foreign ownership (FOREIGN). A problem we face is that each edition of 

BankScope only presents the ownership distribution for the last year and that it 

assumes that this also holds for the earlier years. This implies that by using only one 

edition of BankScope, ownership for a bank does not vary over time. To account for 
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changes in ownership distribution per bank over time, we supplement the data with 

ownership information of the 1999, 2000, 2001, 2002, 2003 and 2004 editions of 

BankScope. This is also the reason why a subset of the dataset of Chapter 3 is used. 

Recall that we see a bank as foreign if more than 50% of the total stock of shares is 

held by non-domestic residents. It should be noted that the data on ownership 

provided by BankScope is not always complete, implying that it is not clear which 

percentage of a bank is owned by foreign or domestic investors. Since foreign banks 

are probably more transparent than domestic banks, we assume that missing 

ownership data reflects domestic ownership.11  

The cost function includes macro variables, such as GDP per capita, the 

nominal interest rate and the ratio of domestic credit to the private sector over GDP. 

These data are extracted from the World Bank World Development Indicators 2005. 

The nominal interest rate is calculated using the real interest rate and the GDP 

deflator.  

The main aim of the analysis is to see to what extent the relationship 

between efficiency and foreign-ownership depends on institutions of the host 

country, institutional distance, and institutions of the home country. The literature, 

however, provides different indicators for governance. We use the six governance 

indicators as developed by Kaufmann et al. (2006): Voice and Accountability (VAC), 

Political instability and Violence (PIV), Government Effectiveness (GEF), 

Regulatory Quality (REG), Rule of Law (LAW), and Control of Corruption (COR). 

These indicators all measure another aspect of governance of a country. The 

aggregate governance indicators from Kaufmann et al. (2006) cover 215 countries 

and territories for 1996, 1998, 2000, 2002, 2003, 2004, and 2005. The indicators are 

based on a broad series of individual variables measuring perceptions of 

governance, taken from 31 separate data sources. For some years in our sample, 

data is missing. We proxy values for these years by interpolating data.  Section 3.3 

gives an elaborate description of the data and in Appendix C gives the descriptive 

statistics. 

                                                 
11 In order to test the importance of this assumption, we redid the entire analysis by only including those banks for 
which more than 75% of the ownership data is provided by BankScope. The findings of this analysis are similar to the 
findings reported here. 
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Since the governance indicators are highly correlated, they have been 

separately included in the different specifications.12 As we have argued before, we 

also construct a combined indicator by applying principal component analysis. We 

obtain a factor based on the six institutional variables for the host country set 

(Principal component host) and the home country (Principal component home). In 

both cases, the principal component analysis indicates that about 85% of the total 

variance is explained by one factor.13   

In order to test the relevance of the (dis)similarity between host and home 

country governance for foreign bank efficiency, we introduce the variable 

institutional similarity. Institutional similarity is also referred to as institutional 

distance. We use two methods to calculate institutional similarity. First, we proxy 

institutional similarity by the correlation coefficient between the six home and the 

six host country governance indicators. The home country refers to the country in 

which the parent bank or majority stock holder is located. The host country refers to 

the country in which the bank is located. Second, we measure institutional similarity 

by the Euclidian distance between the institutions of the home and the host country 

by applying equation (4.6). 

 

( )2
1...6

Distance InstitutionHost InstitutionHomei i
i

= −∑
=

   (4.6) 

 

We expect higher values of governance similarity to lower bank inefficiency. 

4.5 Empirical Results 

In the discussion of the results we focus on the inefficiency correlates. Yet, it is 

important to have a look at the estimation results of cost frontier as well. These 

results are given in Table 4.2. The results for the cost frontier are reasonably good. 

All coefficients for input prices and output have a positive sign, and are significant 

at the 5% significance level. The higher order terms of input prices as well as their 

interactions with each other are almost always positive and significant at a level of 

                                                 
12 The correlation coefficient between the institutional variables ranges between 0.76 (between PIV and REG) and 
0.98 (between LAW and COM). 
13 Details about the principal component analysis are given in Appendix C. 
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1%. Two exceptions are the interactions of price of funds over price of labor 

interacted with securities, and loans interacted with securities. While the first is not 

always positive or significant, the latter is always negative and highly significant at 

a level of 1%. It should be noted, however, that because of the amount of interaction 

terms, and higher order terms included in the frontier it is hard to give any 

interpretation. It seems, however, as if, in general, higher prices or higher output 

generate higher total costs. The results also show that most variables in which a time 

trend has been included are not significant.  In addition, it appears that the 

coefficients for the macro-variables are negative, and significant at the 5% level. 

This implies that an increase in GDP lowers total costs, which is intuitive since in 

countries that are more prosperous banks have better access to new technologies. 

Somewhat counterintuitive is the negative sign for the nominal interest rate. More in 

line with intuition are the negative signs for the concentration rate and domestic 

credit to the private sector, and the positive sign for the variable that proxies risk.14 

                                                 
14 These findings are in line with e.g. Fries and Taci (2005), who also find a negative sign for GDP and concentration 
rate, and positive signs for variables that control for risk. However, they find a positive sign for nominal interest. 
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Table  4.2: Estimation results for the cost frontier 
 [1] [2] [3] 

Dependent variable  LN(TC/PL)      
Independent variables      
Outputs and input prices with trend      
Intercept 2.565 2.612 2.481 
  (21.8)*** (21.29)*** (20.87)*** 
Ln(PF/PL) 0.161 0.155 0.057 
  (6.27)*** (6.11)*** (2.38)** 
Ln(loans) 0.707 0.698 0.714 
  (39.63)*** (37.14)*** (39.39)*** 
Ln(Securities) 0.216 0.219 0.227 
  (16.83)*** (17.15)*** (17.79)*** 
1/2(ln(PF/PL))2 0.136 0.135 0.118 
  (32.95)*** (34.92)*** (29.64)*** 
1/2(ln(loans))2 0.053 0.054 0.051 
  (26.29)*** (27.17)*** (25.19)*** 
1/2(ln(securities))2 0.063 0.065 0.063 
  (42.34)*** (44.28)*** (42.49)*** 
ln(PF/PL) x ln(loans) 0.021 0.022 0.038 
  (8.17)*** (8.37)*** (16.73)*** 
ln(PF/PL) x ln(Securities) 0.003 0.004 -0.005 
  (1.74)* (1.97)** (-3.17)*** 
ln((PF/PL) x Year -0.007 -0.007 -0.008 
  (-2.74)*** (-2.57)** (-3.12)*** 
ln(loans) x ln(Securities) -0.057 -0.058 -0.057 
  (-38.56)*** (-40.85)*** (-39.17)*** 
ln(loans) x Year -0.003 -0.003 -0.002 
  (-1.42) (-1.48) (-1.08) 
ln(Securities) x Year 0.003 0.003 0.002 
  (1.74)* (1.91)* (1.7)* 
Year -0.007 -0.002 0.005 
  (-0.38) (-0.13) (0.28) 
1/2Year2 0.004 0.002 0.000 
  (1.23) (0.67) (-0.09) 
Country-level variables      
GDP Per Capita x1000 -0.004 -0.004 -0.004 
  (-5.49)*** (-5.22)*** (-6.03)*** 
Nominal Interest Rate -0.469 -0.478 -0.408 
  (-16.87)*** (-17.6)*** (-15.13)*** 
Concentration Rate -0.045 -0.046 -0.051 
  (-1.99)** (-2.03)** (-2.37)** 
Domestic credit to private sector (% of GDP) -0.0002 -0.0002 -0.0002 
  (-2.15)** (-2.02)** (-1.78)* 
Control for variation in risk      
Loan loss reserve / gross loans 0.01 0.01 0.007 
  (18.98)*** (11.13)*** (11.12)*** 
Other/ TA 0.88 0.87 0.123 
  (13.73)*** (13.34)*** (1.83)* 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in bracelets. TC 
stands for total costs. The outputs are total customer loans (loans) and total securities and other earning 
assets (securities) while the input prices are price of labor (PL) and price of funds (PF). T denotes a time 
trend. Loan loss reserves over gross loans. Other denotes other earnign assets.  
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Table  4.3: The effect of foreign ownership and the impact of governance 
  [1] [2] [3] 

Number of Observations 7804 7804 7804 
       
Correlates with bank inefficiencies      
Constant -21.225 -15.060 -18.722 
  (-5.23)*** (-10.15)*** (-14.29)*** 
Bank specific variables      
Equity/TotalAssets -0.341 1.522 2.509 
  (-0.77) (11.03)*** (5.73)*** 
Return on Average Assets (ROAA) % -0.016236 -0.040028 -0.025 
  (-0.77) (-4.03)*** (-6.51)*** 
State Owned 0.841 0.310 0.235 
  (8.95)*** (4.34)*** (1.33) 
Foreign 2.705 2.607 2.106 
  (5.36)*** (4.16)*** (17.26)*** 
       
Institutional context host country and 

foreign ownership      
       
Control of Corruption host * Foreign    -2.414  
   (-4.45)***  
Principal Component host * Foreign    -2.470 
    (-16.04)*** 
     
sigma-squared 7.643 5.406 6.953 
  (5.44)*** (10.24)*** (13.86)*** 
gamma 0.995 0.994 0.995 
  (1346.59)*** (4211.9)*** (2861.6)*** 
LR-Test 2879*** 2874*** 2851*** 

The effect of (i) foreign ownership on bank inefficiency and (ii) the impact of governance of the 
host country on this relationship. The sample includes foreign and domestic banks. * significant at 
0.1 level; ** significant at 0.05 level; *** significant at 0.01 level. 

 

Table 4.3 presents the estimation results for the (in)efficiency equation. 

Since the proxies for institutional difference are highly correlated, and qualitatively 

yield the same result, we present only results for one of the proxies, and for the 

combined proxy. Model 1 refers to the model that includes only FOREIGN, in 

addition to some control variables. The coefficient for FOREIGN is positive and 

significant at the 1 percent level. This indicates that domestic banks are on average 

more efficient than foreign banks.15 Model 2 also includes the interaction of the 

proxy for institutions with foreign ownership. Again, it appears that on average a 

foreign bank is less efficient than a domestic bank. However, good institutions in the 

home country improve efficiency of foreign banks relative to domestic banks. This 

                                                 
15 Note that these figures are not the marginal effects. Wang (2002) explains how the marginal effects can be 
calculated. The marginal effects are linearly related to the inefficiency terms we present (the correction factor is 
monotonic and positive, see Wang, 2002). 
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outcome is confirmed in the third model in which the combined indicator is 

included. We interpret this result as a first empirical justification for the hypothesis 

that foreign banks may find it more difficult than domestic banks to deal with a host 

country’s regulations, banking supervision rules, local judiciary in general, and 

corruption. Hence, especially in countries where governance is bad, the foreign 

ownership-bank efficiency relationship is negative.  

Regarding the control variables in the efficiency equation it appears that 

most results are in line with expectations. The results indicate that state-owned 

banks are, in general, less efficient than non-state owned banks. The coefficients for 

this variable are in model 1 and model 2 as well as in the not presented “family 

models” of model 2 always positive and significant at the 5% level. However, for 

model 3 this result breaks down. It is still positive, yet no longer significant. The 

equity position of a bank turns out to have a negative effect on efficiency, even 

though this variable is not significant in all models. ROAA, the measure for 

management efficiency, has on average a positive effect on efficiency. The LR-tests 

indicate that (in)efficiency has a significant impact on the model.16 

In order to test the robustness of the results, we perform some alternative 

regressions. First, we re-estimate all models by weighted least squares. We weigh 

all observations with the number of banks in the country in which the bank is 

located.  This procedure controls for the possibility that the estimates are driven by 

large countries with many banks. The results suggest that weighing the data does 

not affect the main results qualitatively.17 Second, in order to test whether the main 

results also hold for different samples, we separate the dataset into two subsets. One 

set contains high income countries while the other set only contains non-high 

income countries. This separation allows for different frontiers, and thus for 

different banking technologies for high and non-high income countries. We use a 

cutoff point between high and non-high income countries of 10,726 GDP per capita. 

This is in line with the cutoff point used by the World Bank. The results indicate 

that in high income countries foreign banks are inefficient in general. For all models 

                                                 
16 Details about the LR-test statistic are given in Appendix B. 
17 Some countries in the dataset contain only a few banks. Since it may be the case that these banks are not 
representative for these countries, we re-estimated the model on a sample excluding all countries for which less than 5 
(and in alternative estimates less than 10) are ignored. The results appear not to be sensitive to these adjustments. 
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FOREIGN has a positive sign and is at least significant at the 5% level. Most 

importantly, the institutional variables interacted with FOREIGN are negative and 

significant at a 1% level. The results of the efficiency estimates for non-high income 

countries are given in model 5 and 6. Again FOREIGN is significant with a positive 

sign. This outcome confirms our main result, but is in contrast with, among others, 

Bhattacharya, et al. (1997), Grigorian and Manole (2006), and Yildirim and 

Philippatos (2003). Yet, our result is in line with e.g. Hasan and Marton (2003), and 

Green, et al. (2004). Why the results differ in the literature is not completely clear. 

Probably differences in the sample may partly explain why outcomes are not 

similar: several studies only have transition economies in the group of low income 

countries, whereas our sample is much broader. However, even with a similar 

dataset contradicting findings are reported, e.g., Yildirim and Philipatos (2003) 

investigate 12 European transition economies for the years 1993-2000, while Green, 

et al. (2004) examine 9 European transition countries for the years 1995-1999. Most 

importantly, our results suggest that also for the group of non-high income countries 

the impact of FOREIGN on efficiency depends on the quality of institutions. This 

confirms our main results.  

The last set of results we present uses only the sample of foreign banks (see 

Table 4.4). Model 1 and model 2 present the results for the regressions in which 

similarity and distance, respectively, and one of the institution variables is included. 

It appears that efficiency of foreign banks is also positively affected by the quality 

of institutions in the home country. Interestingly, we also find that the more 

countries differ in their institutional framework, the less efficient a foreign bank 

becomes. This result is confirmed both by Similarity, and Distance (for the latter 

variable, an increase in value implies larger differences) Models 3 and 4 in Table 

4.4 are extensions of models 1 and 2. In models 3 and 4 indicators for the quality of 

institutions in the home country are included as well. Again these models suggest 

that if the quality difference of institutions for the host and home country becomes 

bigger, foreign banks inefficiency will increase too. Finally, the estimates suggest 

that both a rise in the quality of home and host country institutions positively affect 

efficiency of foreign banks. This result also holds for the estimates in which we 
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have included the other proxies for institutional quality (but not presented due to 

space restraints).  
 

4.6 Conclusion 

This chapter compares efficiency of foreign and domestic banks by applying a 

stochastic frontier analysis on a sample of 2095 banks in 105 counties. In addition, 

the study examines whether the quality of institutions in the home and/ or host 

country affects foreign bank efficiency, and to what extent similarity between the 

quality of institutions in the home and host country is important for the efficiency of 

foreign banks.  The empirical analysis suggests that, on average, foreign banks are 

Table  4.4: The effect of governance similarity, and home and host  governance 
  [1] [2] [3] [4] 

Number of observations 1289 1289 1289 1289 

      
Correlates with bank inefficiencies     
Constant -1.44 -8.195 -5.82 -6.880 
  (-4.69)*** (-7.14)*** (-4.78)*** (-7.84)*** 
      
Bank specific variables     
Equity/TotalAssets -4.45 -7.537 -7.73 -6.903 
  (-4.81)*** (-34.16)*** (-11.46)*** (-10.04)*** 
Return on Average Assets (ROAA) % 0.04 0.027 0.03 0.035 
  (3.42)*** (14.35)*** (8.08)*** (14.14)*** 
State Owned 0.12 -0.650 0.38 -0.099 
  (0.51) (-1.98)** (1.5) (-0.36) 
Institutional context home-host country     
Similarity -0.50  -0.73  
  (-5.09)***  (-5.62)***  
Distance  0.639  0.312 
  (9.05)***  (6.23)*** 
Control of Corruption home -0.13  -0.35  
 (-2.16)**  (-4.44)***  
Principal Component home  -0.435  -0.467 
   (-5.87)***  (-6.36)*** 
Control of Corruption host   -1.66  
   (-6.45)***  
Principal Component host    -0.992 
    (-8.38)*** 
     
sigma-squared 0.98 2.609 2.80 2.493 
  (8.23)*** (8.41)*** (6.14)*** (9.55)*** 
gamma 0.93 0.975 0.98 0.975 
  (78.63)*** (242.25)*** (238.63)*** (236.18)*** 
LR-Test 154.31*** 180*** 192.83*** 190*** 

The effect of (i) governance similarity between home and host country (ii) home country governance, and 
(iii) host country governance on foreign bank inefficiency. The sample consists of foreign banks only. * 
significant at 0.1 level; ** significant at 0.05 level; *** significant at 0.01 level. 
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less efficient than domestic banks. Yet, the degree to which this holds depends on 

the quality of institutions in both the home and the host country: better institutions 

improve the efficiency of foreign banks. The regression results also point at the 

importance of similar institutions in the home and host country. It appears that if the 

institutional distance between the host and the home country governance becomes 

smaller, foreign banks operate more efficiently.  

This research clearly indicates the importance of well-developed 

institutions for the efficient operation of foreign banks. We believe that our findings 

have contributed to a better understanding of how institutions influence the efficient 

operation of foreign banks. However, many questions pertaining to the impact of 

well-developed institutions on the performance of foreign banks have yet to be 

answered. A drawback of the analysis presented in this paper is that it only 

examines to what extent institutions influence the cost efficiency of foreign banks 

or, in other words, to what extent institutions explain the gap from the cost frontier. 

However, it may also be that institutions affect banking technology, i.e. may lead to 

shifts in the cost frontier. This would be the case if institutions have an impact upon 

the technologies that are most suited for individual banks. In our opinion future 

research on this issue is highly relevant.  




