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Chapter 1  

 Introduction 

1.1 Introduction 

The main focus of this thesis is the measurement and determinants of the efficiency 

of financial institutions. This topic has invited significant investigations (Berger and 

Humphrey, 1997; Berger 2007); early research focused especially on measuring 

how efficient the financial sector was. The motivations for such research are 

summarized in a notable quote of the famous physicist James Thomson, better 

known as Lord Kelvin: “If you can not measure it, you can not improve it.” In the 

context of this thesis, efficiency provides a criterion for measuring financial 

institutions. Recent research has shifted more toward a focus on differences in 

efficiency, rather than just measuring it, which provides new insights into how to 

improve financial institutions.  

Financial institutions play important roles in modern economies, and the dependence 

of economies on financial institutions is a key observation derived from the current (2009) 

economic crisis. What started as solely a financial crisis spread across the entire economy, 

demonstrating how closely the two are entangled (see also the Global Financial Stability report, 

April 2009). In such a light, it seems logical that financial institutions in general, and the 

efficiency of financial institutions in particular, remains a topic of great interest for economists. 

Although research on financial institutions’ efficiency thus is extensive and still 

growing, it is far from complete. Little is known about factors that may cause 

differences in efficiency. Even overview articles such as Berger et al.’s (2007) do 

not provide a clear picture; rather, they raise new questions about the differences in 

efficiency already found. Without intending to answer all remaining questions, this 

thesis focuses on several pertinent aspects related to financial institutions’ 

efficiency. Specifically, the topics covered in this thesis are as follows: 
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• The impact of institutions and governance on technology and efficiency of 

banks. 

• Differences in efficiency between domestic and foreign banks and how 

various institutions and governance may influence these differences. 

• The trade-off between outreach and efficiency of microfinance institutions. 

• The impact of bank efficiency on economic growth. 

• The influence of a misspecified stochastic frontier model on stochastic 

frontier parameters and efficiency scores. 

To address these topics, this thesis features five essays, each of which 

represents a separate chapter. All essays are based on unique studies, and some of 

the studies were coauthored with other researchers. For the coauthored chapters, this 

thesis clearly identifies the coauthors and, if the study has been published, cites the 

relevant publication information. The essays appear in logical rather than 

chronological order. Because some of the studies were already finished while others 

were still works in progress, some of the insights from a particular essay may not 

appear in other ones. In turn, there may occasionally be some redundancies between 

chapters; however, this approach offers the advantage of allowing for independent 

reading of each chapter if desired. The remainder of this introductory chapter 

discusses why efficiency provides the criterion to measure financial institutions in 

this study. Moreover, it outlines the rest of this thesis. 

1.2 Efficiency 

This thesis uses the concept of efficiency to measure financial institutions and 

recognize what constitutes best practices. Although the term “efficiency” often 

seems like a hollow phrase, it takes an exact definition within economics. 

Koopmans (1951, 60) notes that “A possible point […] in the commodity space is 

called efficient whenever an increase in one of its coordinates (the net output of one 

good) can be achieved only at the cost of a decrease in some other coordinate (the 

net output of another good).” That is, no inputs are spoiled that could have been 

used to produce more output. Beyond this definition of efficiency, it is possible to 
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measure the “amount” of efficiency of a firm or, in the context of this thesis, a 

financial institution.  

Debreu (1951) shows that a distance function is well suited to this purpose. 

The distance function measures the distance between the point in what Koopmans 

(1951) calls the commodity space that represents the achieved output of a bank and 

the point that it might have achieved if none of the inputs had been spoiled. The 

greater the distance, the less efficient the producer is. If the points are at exactly the 

same place, the distance is zero, and the producer is fully efficient. This idea of 

measuring efficiency with a distance function is not restricted to theory but is also 

feasible in practice. Farrell (1957) was the first to use a distance function to measure 

efficiency empirically. Although he showed that the concept was feasible, he also 

mentioned the associated computational intensity. For his sample of 48 

observations, he needed two hours of computation time to calculate the measures, 

and the time would have increased dramatically if the number of data points grew 

larger. However, with the benefits of modern computers and new algorithms, large 

data sets are no longer a problem. The feasibility of distance functions for 

measuring efficiency also appears in the vast number of applications for which they 

are used. It is applied to evaluate farmers, electricity plants, hospitals, and banks, to 

name a few. Furthermore, a useful property of efficiency analysis is the ability it 

offers to rank producers, or in this case financial institutions, without having 

complete details about each producer. If the inputs and outputs are known, it is 

possible to perform an efficiency analysis. Input prices and/or output prices, if 

known, also can be taken into account. Such an analysis provides not only insight 

about the most efficient financial institution but also about the determination of the 

sources of those best practices. For example, the analysis can identify factors that 

determine efficiency. This thesis focuses on factors that influence efficiency.  

There are, of course, other ways to evaluate financial institutions, such as 

by considering profitability, measured as the return on assets or operating profit 

margin, or efficiency ratios such as total asset turnover. Yet the problem inherent to 

these approaches is their failure to incorporate the environment in which the 

institution operates. An institution that faces low input prices, for example, is more 

likely to be more profitable than one that faces higher input prices. However, in this 
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case, it is not necessarily true that the most profitable institution is also the best 

practice institution. If input prices increase, it very well might no longer be 

profitable. The concept of efficiency can overcome such problems and thereby 

indicate which institutions are the most and least efficient. After establishing this 

ranking, it is possible to identify the characteristics that may influence the ranking.  

1.3 Outline 

Chapter 2 describes the concept of efficiency, because the main methodology used 

in this thesis relies heavily on this concept. This description includes several types 

of efficiency and explains how distance functions measure efficiency. Furthermore, 

it describes the assumptions underlying these efficiency measures. This chapter then 

outlines ways to estimate efficiency using stochastic frontier analysis (SFA) that 

make it possible to estimate efficiency while still taking into account the 

dependence of the produced output by a firm or institution on inputs and efficiency, 

as well as noise, such as good or bad luck and data errors.  

In Chapter 3, the focus turns to the link between country institutions and the 

cost efficiency of banks. As North (1990: vii) states, “The specification of exactly 

what institutions are, how they differ from organizations, and how they influence 

transaction and production costs is the key to much of the analysis.” This thesis does 

not deal specifically with the specification of institutions but approaches them 

generally as “the admixture of formal rules, informal norms, and enforcement 

characteristics that shapes economic performance” (North 1993, note 1). These 

institutions form the incentive structure of a society and its economy. This thesis in 

turn uses the six institutional measures of Kaufmann et al. (2006): voice and 

accountability, political instability and violence, government effectiveness, 

regulatory quality, rule of law, and control of corruption. All these measures apply 

to a particular aspect of the institutional environment. 

Although the link between institutions and finance has been established by 

La Porta et al. (1998, 2000) and the impact of institutions on bank decisions have 

been examined (e.g Claessens en Van Horen, 2008 and Poghosyan, 2009), no 

previous research investigates the influence of institutions on bank efficiency. 

According to existing literature, a bank owes its existence to asymmetric 
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information problems, market constraints, and imperfections (Freixas and Rochet, 

1997), and therefore, well-developed institutions can have a positive effect on 

efficiency. If institutions provide a legal framework that helps a bank incorporate 

contracts that eliminate asymmetric information, it can lower its monitoring and 

screening costs. In the Netherlands for example, mortgage applicants are obliged to 

release their salary information. Moreover, the framework can work through 

regulation and legislation, such as by making it easy to take a borrower to court if he 

or she does not pay back the debt. 

In addition to the positive effects of institutions on efficiency, there may be 

some drawbacks. Stringent regulations preventing a bank from going bankrupt, for 

example, can be costly. Regulation of this type often dictates the amount of deposits 

a bank must hold at the central bank; with higher amounts, the bank incurs more 

costs. Furthermore, regulation may require information disclosures to the central 

bank, which also can be costly. For example, a bank might be required to provide 

the value at risk of its portfolio to the central bank. First, this information must be 

acquired, which itself is costly. Next, it must provide the information to the central 

bank, which induces communication costs. The central bank may then want to 

check whether the information is correct, which is costly, and pass these costs on to 

the banks. Another type of cost may pertain to the type of borrowers who access the 

system. For example, Japelli et al. (2005) show that judicial reforms decrease credit 

rationing and make it possible for more borrowers to obtain loans. Because of this 

decrease in credit rationing, the relative size of the group of bad borrowers, who are 

expected to default, likely increases. Although it is still possible to determine 

contracts that lower the default rate, they might be more costly, which again lowers 

the efficiency of a bank. 

For policymakers, it therefore is interesting to determine the general effect 

of institutions on bank efficiency when they set new regulations. Although 

regulation is only one feature of institutions, policymakers can influence them 

directly. Furthermore, policymakers can influence institutions indirectly through 

regulations, because regulation often influences norms (Kübler, 2001). Although it 

may seem policymakers are not necessarily interested in an efficient banking sector, 

at least such an efficient banking sector prevents the squandering of valuable 
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resources. Furthermore, as Chapter 6 shows, it can foster economic growth, which is 

surely in the interest of policymakers. 

In recognition of the increasingly international oriantation of the financial 

sector, Chapter 4 focuses on efficiency differences between domestic and foreign 

banks. Much literature on foreign banking suggests two competing hypotheses with 

respect to the difference in efficiency between the types of banks. The first is the 

homefield advantage hypothesis (Berger et al., 2000), which states that domestic 

banks possess better information about their markets and therefore are more 

efficient. The second, the global advantage hypothesis (Berger et al., 2000), instead 

holds that foreign banks are more efficient because they are less subject to domestic 

credit allocation rules than domestic banks. Furthermore, foreign banks may have 

access to more advanced technologies.  

Despite, or maybe because of, this extensive literature, there is no 

consensus about which of the two hypotheses holds. The results depend largely on 

the countries being examined (Berger, 2007; see also Table 4.1 of this thesis). 

Moreover, this dependence entails not only the country in which the bank is located 

but also its country of origin. Notwithstanding extensive research, no studies 

consider institutions as possible reasons for these differences. Chapter 4 therefore 

explicitly examines the impact of institutions on domestic and foreign bank 

efficiency. 

The main idea regarding why institutions might have differential impacts 

on home and foreign banks stems from the different backgrounds of foreign banks, 

which may give them unique knowledge about banking or the market compared 

with domestic banks. If the quality of institutions in a country is low, a domestic 

bank may be accustomed to them and know how to deal with such institutions. In 

contrast, banks that come from a country with well-developed regulations and enter 

countries with less developed regulations may need to adjust their policies. For 

example, banks could use special contracts to overcome adverse selection problems, 

but such contracts may not work in conjunction with the legislation of the foreign 

country. Moreover, some institutional features may harm a foreign bank than a 

domestic bank. If it is difficult to obtain new information about the risk profiles of 
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borrowers, a novice or foreign bank suffers more harm than does a bank that has 

operated for its entire life in that country.  

In addition to the institutions of the host country, Chapter 4 considers the 

effects of the institutions in the home country of the foreign bank. This may be 

important because the foreign bank can form its internal policy according to the 

rules of the home country. If these rules adopt a high standard, the bank can benefit. 

Moreover, the study in Chapter 4 takes institutional distance into account. Distance 

in this context means the extent to which the institutions of the home country are 

similar to the institutions of the host country. The smaller the distance, the easier it is 

to adopt the institutions of the host country. In a legislative context, for example, 

when the qualityo f legislation in the host country is similar to that of the home 

country, it should be easier to implement contracts akin to those used at home. In 

turn, it becomes easier for the bank to employ its existing knowledge about 

monitoring or screening, which may enhance the efficiency of the foreign bank. 

The results of this analysis thus may help banks decide whether to go 

abroad and where to go. In addition to this implication, it provides insights for 

policymakers about how their decisions may influence the efficiency of the foreign 

banking sector, which could affect the economy. If it is more beneficial for banks to 

locate in a certain country, it will be easier to attract more banks and therefore 

increase the financial depth of the country’s financial sector. This benefit should 

spur economic growth (e.g., Beck et al., 2000; Levine et al., 2000). Moreover, there 

may be spillovers to domestic banks within that country. 

Whereas Chapters 3 and 4 deal specifically with the efficiency of 

commercial banks, Chapter 5 shifts focus to microfinance institutions (MFIs). These 

institutions provide credit to impoverished people who lack access to commercial 

banks in an effort to reduce poverty and help the poor set up income-generating 

businesses. In existing literature, this focus generally is described as outreach. 

Because providing credit to the poor often is a very costly activity, focusing on 

outreach may conflict with the financial sustainability of MFIs. Therefore, Western 

donors and non-governmental organizations (NGOs) may provide financial support 

by offering MFIs loans at below-market interest rates, which helps them lend to 

domestic, small companies and poor agents. However, recently some MFIs have 
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become commercial entities. This shift implies that MFIs may no longer have 

access to donations and subsidies, in which case they would need to become self-

sustainable. 

Chapter 5 therefore examines whether the initial goal of MFIs, namely, 

helping the poor, can align with commercialization or whether a trade-off exists. 

Helping the poor can be very costly. Providing a small loan has a fixed cost, 

including the time a loan officer must spend to grant the loan. Because loans to the 

poor are usually small, it remains open to discussion whether revenues can cover 

this fixed cost. Therefore, if MFIs want to become self-sustainable, they may need 

to shift their focus from the very poor to the less poor. 

A commercial MFI must ensure that its revenues cover the costs of self-

sufficiency. Cost efficiency analysis can explore whether outreach has an impact on 

costs. If it does not, commercialization should be able to proceed along with 

outreach. However, if outreach increases costs, a commercial MFI may need to 

focus on another, less impoverished target group to lower its costs. 

The results of this analysis therefore offer some answers to the debate 

between welfarists and institutionalists. Welfarists claim that MFIs should focus 

only on outreach; institutionalists hold that an MFI should focus on self-

sustainability. If the analysis in this chapter shows that these two views are 

compatible, there is no longer any need for debate. If it shows instead that there is a 

trade-off between outreach and self-sustainability, a choice becomes necessary. It is 

up to the individual MFI to choose outreach or self-sustainability. 

Chapters 3–5 adopt a microeconomic perspective. In Chapter 6, the focus 

shifts to a macroeconomic perspective. This chapter examines the effect of an 

efficient financial market on economic growth. Although several articles examine 

the effect of financial markets on economic growth (e.g., Beck et al., 2000; Levine 

et al., 2000) and show the positive influence of financial development on growth, 

these studies focus mainly on the size of financial markets. 

For example, Levine (1997) describes the mechanisms through which 

financial markets and instituions can spur economic growth and deal with market 

frictions. A developed financial sector makes it easier to mobilize savings and 

allocate resources to the demand side. Because of the intermediary role of banks, no 
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one-on-one relationships are necessary, which should decrease transaction costs. 

However, if the financial market is inefficient, transactions may still be costly, 

which prevents some beneficial transactions from occurring. 

Chapter 7 discusses a methodological issue related to the use of SFA 

models. In some SFA models, it is possible to include a characteristic that 

influencess the technology that the financial institution under examination can use 

as a variable. It is also possible to include this variable as a determinant of 

efficiency. Although the effect may be the same in both cases, the economic 

interpretation differs. In the first case, the variable says something about the 

availability of a certain form of production-increasing technology; in the second 

case, the variable reveals the proper use of the technology and whether inputs have 

been wasted. Sometimes theory can help determine the correct reason for including 

the variable; however, a poor choice can lead to a misspecified model. Chapter 7 

therefore examines how this misspecification might influence the estimates of the 

parameters and the efficiency estimates. Furthermore, it investigates the possibility 

of specifying a general model that can differentiate correctly between a direct effect 

of the variable on output and an effect that functions through efficiency to affect 

output. Finally, Chapter 7 addresses the possibility of testing whether a model is 

correctly specified. 

Because neither efficiency estimates nor the structure of how inputs 

generate outputs can be observed directly, Chapter 7 relies on a simulation 

approach. Therefore, in the generated data, the efficiencies are known according to 

the exact structure of how inputs generate outputs. This approach makes it possible 

to examine the effect of misspecifications on estimated parameters and efficiency 

measures. The general results show that misspecifications can have serious impacts 

on estimated coefficients, as well as on efficiency estimates. However, it remains 

possible to specify a general model that performs quite well. Furthermore, the 

results reveal the difficulty of testing whether the specification is correct. 

Chapter 8 concludes the thesis and offers some policy implications to be 

drawn from this work. 
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Chapter 2  

 Efficiency 

2.1 Introduction 

This chapter explains the concept of efficiency and gives an overview of how 

efficiency can be estimated. Moreover it describes the choices that have to be made 

to estimate efficiency for the banking sector. Since the main methodology of this 

thesis is related to efficiency, it is important to make clear what efficiency is and 

what types of efficiency measures are developed. This chapter begins with a short 

introduction in which the history of the concept of efficiency is described. In the 

second section several types of efficiency are discussed. The third section of this 

chapter shows how efficiency can be estimated as well as the underlying 

assumptions. The fourth section explains how the theory can be used to analyze 

bank efficiency. Section five concludes. 

Efficiency was introduced in the 1950s by Koopmans (1951).1 In his rather 

technical monograph Koopmans gives the definition of an efficient point: ‘A 

possible point […] in the commodity space is called efficient whenever an increase 

in one of its coordinates (the net output of one good) can be achieved only at the 

cost of a decrease in some other coordinate (the net output of another good).’ In 

other words, a point is efficient if the output is maximized given the inputs. Debreu 

(1951) uses this definition to develop a measure of efficiency, or, in his own words: 

‘A numerical evaluation of the “dead loss” associated with a non optimal situation 

(in the Pareto sense) of an economic system‘. The general idea of this measure is to 

determine the distance between the produced output and the output that could have 

been produced given the inputs. Shephard (1953) uses the same concept of distance 

functions, yet, he states it as a problem that a producer uses too many inputs to 

                                                 
1 As far as I know this is the first publication that gives a definition of efficiency. ISI Web of Knowledge gives no 
older articles that deal with efficiency. 
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produce a certain amount of outputs. This means that Shephard has an input 

oriented view while Koopmans is looking at the output. 

The work of Farrell (1957) uses the work of Koopmans (1951) and Debreu 

(1951). In this paper Farrell (1957) shows how distance functions can be used in a 

practical way. To illustrate this practical way he uses an empirical example of the 

efficiency in the agricultural sector. Strangely enough, the work of Shephard (1953) 

is neglected in the early literature on efficiency. The next section discusses the 

several types of efficiency and how the distance between produced output and 

optimal output can be measured. 

2.2 Types of Efficiency 

2.2.1 Technical efficiency 

According to the definition of Koopmans (1951) a producer is efficient if she 

maximizes output given the input she uses. For transforming inputs to outputs one 

needs a certain kind of technology. Since this type of efficiency deals solely with 

technology this type of efficiency is called technical efficiency (TE). The following 

example will make clear how TE is measured. All the steps are graphically 

represented in Figure 2.1. Suppose that one input (X) is needed to produce two 

outputs (Y1 and Y2) by a certain technology. The simplest way to describe 

technology is by the use of a production function (Varian, 1992). A graph that 

represents this production possibility function is given by S’S in Figure 2.1. The x- 

and y-axis denote outputs Y1 and Y2 respectively. The curve S’S denotes the 

possibilities of output given an amount of X. In an ideal situation every producer 

who has that specific amount of input X will produce somewhere on the curve S’S. 

In a less ideal situation, however, it is possible that a producer produces less than the 

outputs represented by S’S for instance she produces Y1* and Y2* (represented by 

point P in Figure 2.1). To determine TE a fully efficient point is necessary. Such a 

point is located on the curve S’S. Although it is possible to calculate the distance 

from point P to each point on curve S’S, it makes more sense to choose a point that 

has the same characteristics as point P. This point is obtained by taking a point with 

the same ratio of Y1 to Y2 as Y1* to Y2*. This point is represented in the Figure 2.1 by 

point Q.  The distance between point P and point Q is now a measure for efficiency. 
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This measure has one drawback though. It is an absolute measure and it does not 

take into account what the amount of output is that could have been produced. E.g. a 

distance between point P and Q of one has a different interpretation if e.g. Y1 and Y2 

are about ten or if they are about one million. In the former case the producer could 

produce significantly more, while in latter case the increase is marginal. To 

overcome this problem efficiency is a relative measure and can be determined by 

the ratio of distance OP to OQ. This measure gives the value one if P is equal to Q. 

This is the case if the amount of outputs that are produced lie on the S’S curve and 

thus is fully efficient. The measure gets a value of zero if P is equal to O. This 

means that although inputs are used, no outputs are produced at all. 

 In the description of TE, as given above, output is maximized given the 

inputs. This type of TE is called the output oriented measure of TE. On the other 

hand, there also exists an input oriented measure of TE. This measure assumes that 

output is given and the producer minimizes her inputs. This measure is represented 

in Figure 2.2. Suppose that two inputs (X1 and X2) are needed to produce one output 

(Y) by a certain production process. A graph of the isoquant of this production 

process is made in Figure 2.2. The x-axis denotes input X1 and the y-axis denotes 

input X2. The curve S‘S represents the amounts of X1 and X2 to produce an identical 

amount of Y. This means that in an ideal situation every producer that wants to 

produce a certain amount of output Y needs the amount of inputs represented by the 

frontier. In a less ideal situation it is possible that a producer needs X1* and X2* for 
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the production of amount Y. This is represented by point P. To determine efficiency 

a full efficient point is necessary. Such a point is located on the curve S’S. Just as in 

the output oriented case the proportion of X1 and X2 should be equal to the 

proportion of X1* and X2*. This point is represented by point Q.  With the use of 

point Q efficiency can be determined by the ratio of distance OQ to OP. This 

measure gives the value one if P is equal to Q. This is the case if the amount of 

inputs that are needed for the production lay on the S’S curve and thus is fully 

efficient. The measure gets a value of zero if P is equal to infinity. 

 In the examples given above, a measure for TE is shown for the output as 

well as the input oriented case. For the output oriented case one input and two 

outputs are assumed yet it also holds in the case of multiple inputs and multiple 

outputs. The picture that has to be drawn in such a case is multi dimensional and 

harder, if not impossible, to interpret, yet the measure of efficiency is still based on 

distance. This holds for the input oriented case as well. 

2.2.2 From Allocative Efficiency to Profit and Cost Efficiency 

So far, only the production function is used to measure efficiency. A producer 

however has not only to deal with a production function. Part of the profits and costs 

are determined by the prices of the inputs used and outputs produced. If prices are 

taken into account not every point on the production function in Figure 2.1 and 2.2 

is efficient. Only points that maximize profit or minimize costs are fully efficient. 

For profit efficiency a producer has to maximize profits given the amount of input. 

The following example discusses how profit efficiency can be measured. A 

graphical representation is given in Figure 2.3. 

The start of this example is the same as the output oriented TE example. 

Assume that one input (X) is available to produce two outputs (Y1 and Y2).  The 

prices of these outputs are p1 and p2; the proportion of the prices is represented by 

line A’A. Because the price ratio is used to draw line A’A, every point on this line 

should generate the same amount of profit. The producer maximizes profit if line 

A’A is shifted as far to the right as possible. This implies that a producer is profit 

efficient if she produces the amount where A’A tangents the production curve S’S 

(point Q’). Now suppose that the producer fails in setting the production to Q’ but 

produces Q. The producer is still technical efficient yet the allocation of the outputs 
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is inefficient. The allocation mismatch can be measured with the use of allocative 

efficiency (AE). For this measure a point on the A’A line is needed that can be 

compared with the point Q’. Such a point is point R. This point has the same 

proportion of Y1 and Y2 as point Q but is still located on the line A’A. The ratio of 

OQ to OR is now the measure of AE. The ratio has a value between zero and one. A 

value of one represents a fully allocative efficient producer. This can only be 

achieved if the producer produces on the point where the profit line is tangent to the 

production curve. This means that the producer chooses the right output mix. The 

measure gets the value of zero for the completely inefficient producer. This can only 

happen if the distance between the profit line and the production curve is infinite. 

 Now that TE and AE are discussed, they can be combined to measure 

profit efficiency (PE). Suppose that a producer generates outputs represented by 

point P. The above discussion shows that if the producer maximizes her profits she 

should produce on the A’A line. The most suited point for evaluation is the point that 

has the same proportions of Y1 and Y2 as point P; this is point R. PE can be 

calculated by the ratio of OP to OR. This measure will be equal to one if the 

producer is fully profit efficient and zero if no output is produced while she uses 

some inputs. Note that PE is a combination of TE and AE. If one knows the TE and 

AE and is interested in PE, one can just multiply TE and AE. 

In the previous example it is shown how output oriented TE and AE 

determine PE. Following the same analogy input oriented TE and AE will 

determine cost efficiency CE. In the following example the input oriented case of 
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AE will be shown. Figure 2.4 gives a graphical representation of this example. 

Suppose that a producer needs two inputs X1 and X2 with prices p1 and p2 to produce 

a certain amount of output Y. Also in the example a line A’A is used that represents 

the proportion of input prices p1 and p2. To minimize the costs a producer has to 

shift this line as low as possible. If this is taken into account, the producer should set 

its inputs to the point where A‘A is tangent to the production curve S‘S. This point is 

represented by point Q’. Now suppose that a producer uses inputs represented by 

point Q. Input AE can now be calculated by OQ over OR where R is a point that lies 

on the line A’A and hast the same proportion of inputs as Q. 

Now that input oriented AE is discussed, it is straightforward to calculate 

CE. As shown above, PE is calculated by multiplying output oriented TE and AE. 

CE is calculated by multiplying input oriented TE and AE. Suppose that a producer 

uses inputs X1 and X2 as denoted by point P. Its measure for CE will become the 

ratio of OP over OR. Since OP is smaller or equal to OR, the ratio is smaller or 

equal to one. A score of one is only achieved if the producer is fully efficient. 

2.3 Estimating Efficiency  

Now that the concept of efficiency has been discussed, it is useful to show how it 

can be estimated. In general, two types of efficiency estimators can be used. The 

first approach is data envelopment analysis (DEA) and the second is stochastic 

frontier analysis (SFA). The main difference between the two branches is that DEA 

is a non-parametric estimator that assumes a deterministic production function while 

SFA is a parametric and stochastic estimator. Without going into too much detail, 

DEA uses linear combinations of inputs and outputs of best practice producers to 

come up with an efficient frontier. The use of linear combinations implies that for a 

DEA model no functional form of the production function has to be specified. 

Furthermore a DEA model does not need any assumptions about the distribution of 

efficiency scores as is the case for SFA models as shown below. These nice features 

of DEA models come at the cost that DEA models do not take data errors and/or 

good and bad luck into account.2 If these are absent, DEA is a useful model to come 

                                                 
2 New types of models are developed that are of a hybrid form of DEA and SFA models (e.g. Kumbhakar et al., 

2007). They have the nice properties of DEA while they allow for data errors. 
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up with efficiency estimates. Since this thesis especially focuses on the determining 

factors of efficiency rather than just efficiency scores, one of the functional 

properties of DEA cannot be exploited. Although it is possible to obtain efficiency 

scores without assuming a distribution on those efficiency scores, one has to choose 

a distribution if these efficiency scores are used in a regression with variables that 

try to explain the scores. Within the SFA framework estimators are developed that 

make it possible to include variables that determine efficiency simultaneously with 

the variables that determine the production function. Next to the property of 

including efficiency determining variables into the model, SFA also allows for data 

errors. These properties make SFA models suited to answer the questions raised in 

this thesis.3 Since this thesis uses the SFA estimator extensively, the rest of this 

section shows how the concept of efficiency is implemented in this estimator. 

Because DEA is not used in this thesis, a discussion of DEA is beyond our scope. 

The interested reader is referred to Coelli et al. (2005) for an easy to grasp overview 

of DEA.  

This section firstly describes how technical efficiency (TE) can be 

estimated with the use of SFA. Next it describes how SFA is used to estimate cost 

efficiency (CE). Subsequently, it describes how SFA can be used to estimate the 

effects that certain factors have on efficiency. Within this last part the model 

developed by Battese and Coelli (1993, 1995) is discussed. This model is the main 

model used in this thesis. 

2.3.1 Stochastic Frontier Analysis and Technical efficiency 

Suppose that output is completely determined by the inputs used via a production 

function that is the same for all producers in an industry. This can be written by 

Equation (2.1) 

 

);( βii xfy =         (2.1) 

 

                                                 
3 Although there is a recently developed DEA model that can deal with efficiency determining variables as well 

(Simar and Wilson, 2007), most of the papers on which the chapters of this thesis are based, were already in progress. 
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In this equation yi is the output produced and xi are the i inputs used by the producer 

or decision making unit (DMU) i. The function f() represents the production 

function by the industry (e.g. a Cobb-Douglas or transcendental logarithmic 

production function). The β’s are equal for all the DMUs in the industry. The β’s 

can be analyzed by carrying out a regression of y on the x’s. Since complete 

determination is assumed this regression should give a perfect fit. In this model all 

DMUs produce exactly the output that is predicted by the amount of inputs and the 

production function. If efficiency is included in the model, DMUs may produce less 

than the value predicted by Equation (2.1). This can be seen by multiplying the right 

hand side of Equation (2.1) by a parameter that has a value between zero and one. 

 

iii TExfy *);( β=        (2.2) 

 

In Equation (2.2) the TEi term is the technical efficiency term DMU i faces. If this 

efficiency term is zero the DMU will produce nothing irrespective of its production 

function and chosen quantities. The DMU is in this case completely inefficient. On 

the other hand, if the efficiency term is equal to one the DMU produces exactly the 

same as in Equation (2.1) and it is fully efficient. If the production function, the 

inputs and the output are known, the efficiency for each DMU can be determined by 

Equation (2.3).  

 

);( βi

i
i

xf

y
TE =         (2.3) 

 

No stochastics are involved so far, i.e., everything is completely deterministic. For 

real life applications this might be a bit too restrictive. If it is not noisy data that 

rejects complete determination it can be good or bad luck a DMU faces. Stochastics 

can be added into the model as is done in Equation (2.4) 

 

iiii TEvxfy *}exp{*);( β=       (2.4) 

 

In this case TEi is determined by Equation (2.5) 
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}exp{*);( ii

i
i

vxf

y
TE

β
=       (2.5) 

 

So, technical efficiency depends on the random error exp{vi}, meaning that the 

efficiency is stochastic. One should notice the difference with the model in Equation 

(2.3), where the efficiency is deterministic. However, this causes a circular 

reasoning. In order to estimate the technical efficiency component TE, the 

production function with its parameters are needed and for estimating the 

parameters of the production function TE is needed. To break out of this circle some 

assumptions about the distribution of the noise term v and the efficiency component 

TE have to be made. First, suppose that )exp( ii uTE −= . Now the model, if 

transformed into log terms, gets the form of Equation (2.6) (if a Cobb-Douglas 

production function is assumed). 

 

i

n

inini uvxy ∑ −++= ,0 lnln ββ       (2.6) 

 

The assumption made about the distribution of noise term vi is, ),0(~ 2

vi iidNv σ . 

Since the efficiency term should have a negative influence on output it should be 

clear that ui in Equation (2.6) should be positive. There is no consensus about the 

assumptions for the distribution of efficiency term ui. The inventors of SFA, 

Meeusen and Van den Broeck (1977) and Aigner et al. (1977), already discuss two 

types of distributions that can be used, i.e. an exponential or half normal 

distribution. Later extensions generalized these distributions to the gamma and 

truncated normal distribution with its truncation above zero. Yet, in general the 

assumption about the distribution of the efficiency term does not affect the 

estimated efficiencies (see, e.g., Cummins and Zi, 1998). To make sure that the 

model is properly identified and that noise really measures noise and not efficiency, 

it also has to be assumed that vi and ui are independent from each other.  

If assumptions are made about the ui and vi terms, the model represented in 

Equation (2.6) can be estimated by using maximum likelihood (ML). The derivation 
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of the likelihood functions is beyond the scope of this thesis, for an overview of the 

ML functions for the several distributions of the ui terms I refer to Kumbhakar and 

Lovell (2000). Yet, the idea is to combine the vi and ui term in a combined error 

term εi term which result in a likelihood function. If this likelihood function is 

maximized, one can obtain the betas from Equation (2.6).  

When the parameters of Equation (2.6) are determined the average of the 

combined error term ε can be calculated. Since the average of the noise term v 

should be zero it is clear that the average of the combined error term is equal to the 

average of the efficiency term u. So the average of the εi is the average “efficiency” 

of the sample used. To calculate technical efficiency in line with the definitions 

given in part 2.2, one can use Equation (2.7). 

 

}exp{ uTE −=         (2.7) 

 

Efficiency determination on DMU level was pioneerd by Jondrow, et al. (1982). 

They developed an estimator that made it possible to estimate ui conditional on εi. 

Given the ui’s, efficiency can be calculated with the use of Equation (2.8). 

 

}exp{ *

ii uTE −=        (2.8) 

 

Here ui* are the obtained ui’s of Equation (2.6) with the use of Jondrow et al. 

(1982). 

2.3.2 Stochastic Frontier analysis and Cost Efficiency 

The estimation of cost efficiency (CE) is similar to the estimation of technical 

efficiency (TE). Since CE is an input oriented approach, the decision making unit 

(DMU) faces a minimization problem. The SFA models that estimate CE differ 

from SFA models that estimate TE, apart from using different variables, in that an 

efficiency term is added rather than subtracted from the equation.  The standard 

model is represented in Equation (2.9). 

 

)exp{);,( iiiii uvwycc += β       (2.9) 
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Where c represents the total costs the DMU has. Function c() is the cost function for 

the particular industry. If a Cobb-Douglas production function is assumed and the 

logs are taken from both sides of the equation, it can be rewritten as: 

 

ii

n

ninyi uvwyc ++++= ∑ ,0 lnlnln βββ     (2.10) 

 

The only difference between Equation (2.10) and Equation (2.6) is the positive sign 

before the ui term. The intuition behind the positive sign is that an inefficient 

producer faces higher cost than an efficient one. The assumptions for the cost 

efficiency models are the same as for the technical efficiency. The estimation of a 

cost efficiency model is, for this reason, similar to the technical efficiency model.  

Cost efficiency can be calculated with the use of formula (2.11). 

 

}exp{
*

ii uCE =         (2.11) 

 

Where u* are the observed ui’s of Equation (2.10). Although the CE term in 

Equation (2.11) is called cost efficiency, it actually measures inefficiency. It has the 

value of 1 for a complete efficient producer and goes to infinity if a producer 

becomes more inefficient. This is in contrast with the technical efficiency term of 

Equation (2.8), which get the value of one for a complete efficient producer and a 0 

for a completely inefficient producer. For this reason CE is also often calculated 

with Equation (2.8). 

2.3.3 Determining Efficiency 

So far it has been shown how efficiency can be estimated. Yet, an answer on what 

drives the efficiency can not be given with those models. In this section some 

models are discussed that deal with determining efficiency. This can give some 

insight in what factors drive efficiency. Two models are discussed. The first one is 

the two-stage method and the second one is the Battese and Coelli (1995) model. 

The advantages and disadvantages of both models are mentioned. 
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Two-stage Method 

The application of the two stage method is simple. Firstly, the efficiency terms 

should be obtained by using one of the models discussed in earlier sections. 

Secondly, the obtained efficiency terms should be regressed on variables that are 

expected to influence efficiency. 

 

i

n

nni zEFF εδδ ++= ∑0
      (2.12) 

 

In Equation (2.9) EFF denotes technical or cost efficiency. The zn’s are the variables 

that explain efficiency. This equation can be estimated with OLS or, since EFF lies 

between 0 and 1, with a Tobit model. The main advantage of this method is, as 

already mentioned, its simplicity. It has however, one major drawback. Most of the 

SFA models assume that efficiency is independent identical distributed while a 

second stage regression assumes that efficiency is dependent. Wang and Schmidt 

(2002) show that this violation of the assumption renders biased estimates that can 

become very severe. Although this method is still used every now and then, it is 

generally aknowledged to be inferior to the single-stage method.  

 

Single-stage Method 

To overcome the problem of biased estimates, variables that influence efficiency 

may already be included in the SFA model itself. In the 1990s several SFA models 

have been suggested to cope with variables that influence efficiency. Reifschneider 

and Stevenson (1991) extend the model by assuming that the efficiency term ui from 

Equation (2.6) is composed by two factors. 

 

iii wZgu += )(         (2.13) 

 

Zi in Equation (2.13) is a vector of firm specific efficiency explanatory variables. 

The term wi captures unexplained efficiency with a distribution that is also assumed 

for the u term in Equation (2.6), i.e., this term is always positive. Furthermore is is 

assumed to have a positive range for function g(). These assumptions cause that ui is 
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also positive or at least zero just as in Equation (2.13). Function g() can be 

subtracted from the x’s from Equation (2.6). The ease of the approach suggested by 

Reifschneider and Stevenson (1991) is that the likelihood function of Equation 

(2.13) is equal to the one of Equation (2.6). One drawback however, is that the 

random errors around the efficiency term (wi) can not become negative.  

Kumbhakar et al. (1991) used equation (2.14) as a starting point to handle 

variables that influence efficiency. 

 

ii Zu δ=         (2.14) 

 

In Equation (2.14) ui is the efficiency term from Equation (2.6) and (2.10). Zi is a 

vector of variables that are thought to influence efficiency. When deriving the log 

likelihood function, Kumbhakar et al. (1991) assume that ui is normally distributed 

with a truncation above zero (Equation 2.15).  

 

( )2,~ uii ZNu σδ+        (2.15) 

 

Huang and Liu (1994) use Equation (2.14) as a starting point as well, but add an 

error term wi that is assumed to be normally distributed, but is truncated (Equation 

2.16). 

 

ii Zw δ−≤         (2.16) 

 

This restriction implies that ui of Equation (2.14) is always equal to or larger than 

zero. With this restriction, it is possible to derive a likelihood function that can give 

an estimate for the betas of Equation (2.6), the deltas of Equation (2.16) and the 

variances of the noise term v and the efficiency term u. 

Battese and Coelli (1995) use the model of Huang and Liu (1994) and they 

show that the model can also be applied to panel data. Although Battese and Coelli 

do not change the model to exploit the panel properties, the model is often called a 
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panel SFA model. Although Huang and Liu (1994) were the first who developed 

this model, it  is often referred to as the Battese and Coelli (1995) model.4 

Although the previous model can handle panel data, it does not exploit the 

panel properties. Greene (2004) stresses the importance of exploiting panel 

properties since this makes it possible to differentiate between heterogeneity and 

efficiency. Heterogeneity in this sense is the difference between the cross-sections. 

It is possible that each cross-section has its own technology with a corresponding 

production function. If the data is pooled and efficiency is calculated, differences in 

technology can show up as differences in efficiency. Greene (2005, 2005a) 

discusses how fixed and random effects models can be implemented in the SFA 

framework. In Greene (2005a) he even shows how variables that influence 

efficiency can be included in a single stage model while incorporating the panel 

properties. His implementation uses an absolute normal distribution of the 

efficiency term u where the first moment is modeled as in Equation (2.14). 

However, this implementation has one drawback: because of the use of an absolute 

normal distribution, the obtained signs for the parameters delta no longer have an 

economic interpretation.  

In Chapter 3, 4, and 5 I use the Huang and Liu (1994) and the Battese and 

Coelli (1995) model. Since the model is applied on panel data the model from now 

on will just be called the Battese and Coelli (1995) model. The choice for this model 

is based on several criteria. Firstly, it can include variables that determine efficiency. 

Moreover, it can do this while it is still possible that the relationship between those 

variables and the efficiency component can have some error. Since this thesis 

focuses on the effects of institutions on efficiency this is a nice property. One 

difficulty that comes with this feature is that one cannot be certain whether a 

variable has a direct influence on output or whether this influence works via the 

efficiency term. Chapter 7 deals with this problem. Secondly, the Battese and Coelli 

(1995) model is often adapted in the bank efficiency literature. This makes it easier 

to compare our results with these of other studies. Because SFA models give 

relative efficiency scores, the efficiency score of bank A obtained from study 1 

                                                 
4 A reason for this might be that Coelli (1996) developed a program often used to estimate SFA models and in 

particular this model. Since it is especially written for panel data he refers only to the paper of Battese and Coelli 

(1995). 
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cannot be compared with the efficiency score of bank B obtained from study 2. Yet, 

it is possible to compare the parameters of delta. One major problem of the Battese 

and Coelli (1995) model is that it does not exploit panel properties. To overcome 

this shortcoming country dummies are sometimes added as suggested by Greene 

(2004). In the ideal case bank dummies should be added but because of the large 

amount of cross-sections with respect to the time dimension this is infeasible.  

2.4 Estimating the Efficiency of Banks 

In the previous sections it has been shown how efficiency can be determined. In this 

section I show how this approach can be applied to the banking sector and what 

choices one has to make. For estimating efficiency, no matter whether it is technical 

efficiency, cost efficiency, or profit efficiency, measures of inputs and outputs are 

needed. However, for banks it is not directly clear what inputs and outputs are. The 

determination of inputs and outputs depend on the role of a bank and there is a 

debate in the literature to appoint this role (Colwell and Davis, 1992). Theory came 

up with two competing models. In the first model, the production model, a bank is 

seen as a firm that uses capital and labor to produce deposits and loan accounts 

(Benston, 1965). In this model outputs are determined by the number of deposits 

and loan accounts and the costs in this model are operating costs. In the second 

model, the intermediation model, a bank is treated as an intermediary who uses 

deposits to generate loans (Sealy and Lindley, 1977). Within this model labor and 

capital are the inputs used to produce loans and thus the costs in this model are 

determined by operating costs and interest costs. 

Each of these models has its strengths and its weaknesses. One of the 

weaknesses of the intermediation model is that it uses stock variables rather than 

flow variables for its inputs and outputs. It is a natural way to think of inputs and 

outputs as a certain amount used per time period. However, with stock variables one 

looks at the total amount at a certain point in time. The production model solves this 

problem by using flow variables, yet, it comes at the cost that it is difficult to weight 

the different types of accounts to their contribution on total output (Benston et al., 

1982). The weakness of the intermediation model of using stock variables is also its 

strength. There are only few datasets available that have information about flow 
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variables like the number of accounts. Miller and Noulas (1996) already state that 

the choice of the model depends on the availability of the data. Since this thesis 

needs a dataset that covers multiple countries and there is no dataset that covers 

multiple countries and has flow variables, the intermediation model is the model to 

use. Besides this pragmatic reason there is also a theoretical reason why an 

intermediation model is chosen. In Chapter 6 the link between an efficient financial 

sector and economic growth will be examined. The role of the financial sector in 

this context is an intermediation role, therefore, the intermediation model is more 

appropriate. 

After the inputs and the outputs are specified, one can choose the type of 

efficiency that will be estimated. If only data on inputs and outputs are available, the 

choice is simple. Because one needs data on input or output prices for cost (CE) or 

profit efficiency (PE), only technical efficiency (TE) can be estimated. However, if 

there are several outputs, it is difficult to estimate TE. In the SFA framework 

discussed above, only one output can be specified. Although this problem can be 

overcome by estimating a system of equations, this procedure is cumbersome. If 

there are multiple outputs and data on input or output prices are not available, it 

might be the best idea to use a DEA type of estimator, since DEA can deal with 

multiple in- and outputs. If data on input or output prices are available and there are 

multiple outputs it is possible to estimate cost or profit efficiency by using the 

duality property of production functions and transform it to a cost or profit function. 

Although it is possible to estimate cost and profit efficiency, each choice comes 

with some assumptions. To estimate CE one has to assume that the bank is a price 

taker for its input prices. If the bank has some market power to set input prices, 

these input prices are no longer exogenous but vary with the demand for inputs and 

thus with the input mix. This makes it theoretically possible that by choosing 

another input mix prices change in such a way that costs decrease. This effect makes 

the cost efficiency measure that is explained in Section 2.2.2 useless. Profit 

efficiency adds to this that output prices should also be exogenous. Adams et al. 

(2002) show that there is some market power in the banking sector on the demand 

side as well as on the supply side. However, they also show that assuming no 

market power on one side does not affect results. This outcome might be ar reason 
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to favor analyzing cost efficiency for the banking sector. There is another, more 

technical, reason why estimating cost efficiency might be preferred. If one is 

estimating a cost and a profit function, the fit of the cost function is in general much 

better. This means that the error term v in Equations (2.6) and (2.10) is relatively 

low compared to the efficiency term u. Because of the better fit it is easier to 

estimate a correct efficiency term. Because of these reasons this thesis focuses on 

cost effiency. 

After the inputs and outputs are specified, one has to choose the type of the 

production function. In Section 2.3 a standard Cobb-Douglas (CD) production 

function was used. Although this type of production function is often used in 

economics it is arguably to restrictive for efficiency analysis (Coelli et al., 2005). 

Because of the restrictive nature of the CD production function, the efficiency of 

banks can be underestimated. This means that banks operate closer to the real 

frontier, i.e,. the best practice production function, than what is found, just because 

the production function is not flexible enough. To overcome this problem more 

flexible production functions are assumed. One of the most often used production 

functions of this type is the transcendental logarithmic (or translog for short) 

production function (Christensen et al., 1973). This production function includes 

(after a log transformation) not only the separate inputs but also an interaction of the 

inputs and the inputs squared. The CD production function is a special case of the 

translog production function. So, if a CD model describes the data well, the 

coefficients of the interactions and inputs squared will all be zero. Although the 

translog production function is already quite flexible, some authors argue that the 

production function should be even more flexible (see e.g. Berger and Mester, 

1997). The type of production functions that are used to achieve this are the so 

called Fourier type production functions. They use a Fourier transformation of the 

translog function. With a Fourier transformation sines and cosines are included into 

the production function. However, one drawback of this type of functions is that 

they they do not have an economic interpretation anymore. While the interpretation 

of the translog production function is already difficult, the economic interpretation 

of sines and cosines within production theory is impossible. Within this thesis the 

translog form is used. It adds flexibility while still being interpretable. 
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2.5 Conclusion 

Within this chapter the theoretical foundations are laid that are used in the rest of 

this thesis. The chapter discussed the type of efficiencies and how they can be 

estimated. It ended with a discussion on how the theory can be used to estimate 

bank efficiency. This section, however, only discussed the models that are used in 

this thesis and didn’t touch on the recent developments in efficiency estimators. It is 

a field that is under development. Although there are some books that treat the 

subject very well (e.g. Kumbhakar and Lovell, 2000 and Coelli et al., 2005) they 

miss the latest developments. Journals in which papers on this issue are published 

occasionally include the European Journal of Operational Research, Journal of 

Econometrics, and Journal of Productivity Analysis. 
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Chapter 3  

 Institutions and Bank Performance1  

A Stochastic Frontier Analysis 

3.1 Introduction 

For over a decade, academics have discussed the importance of institutional quality. 

Following e.g. Douglass North (1990), many economists have argued that 

institutions are the main determinants of welfare levels. Institutions “are the 

underlying determinant of the long-run performance of economies” (North, 1990). 

Acemoglu et al. (2004) argue that economic institutions determine the incentives of 

and the constraints on economic actors, and shape economic outcomes. They regard 

institutions as social decisions, chosen for their intended consequences. Because 

various groups and individuals typically benefit from different economic 

institutions, there usually will be a conflict over these social choices. Often the 

winners are the groups with greater political power. According to Acemoglu et al. 

(2004), the distribution of political power in society is determined by political 

institutions and the distribution of resources. Economic institutions encouraging 

economic growth emerge when political institutions allocate power to groups with 

interests in broad-based property rights enforcement, when they create effective 

constraints on power-holders, and when there are relatively few rents to be captured 

by power-holders.  

Empirical support for the importance of well-developed institutions has 

been given by e.g. Knack and Keefer (1995), Rodrik et al. (2004), Acemoglu et al. 

                                                 
1 This chapter is based on joint work with Robert Lensink. 
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(2001), Easterly and Levine (2003), and Kaufmann et al. (1999). In a growth 

accounting framework, institutional differences between countries play an important 

role in explaining differences in total factor productivity (TFP). Some countries 

have a lower TFP since the most productive technologies may not be appropriate 

and cannot be adopted due to institutional differences. A lower TFP can also be 

explained by inefficient use of technologies, due to rent seeking, corruption, 

monopoly power, or the immobility of factors of production (Jermanowski, 2006). 

Therefore, the institutional environment helps to determine the appropriate set of 

technologies in a country, and the degree to which the existing technology is 

efficiently used (Olson, 1982). 

There is a growing literature that points to the importance of institutions for 

an efficient operation of the financial system. This literature argues that it is the 

economic, legal and social environment in which financial institutions and markets 

operate that is important for fostering economic growth (see La Porta et al. 1998, 

2000).  Proponents of the so-called legal view of financial development, for 

instance, argue that the distinction between a bank and a market-based financial 

system is irrelevant. It is more important to establish an institutional environment in 

which financial systems can operate efficiently. More generally, it is argued that 

only the part of financial development that is related to the institutional environment 

is important for fostering economic growth. The idea is that better institutions 

enhance competition throughout the economy. Numerous studies show that at the 

country level regulations and the quality of their enforcement affect (the protection 

of) investor rights. Several studies argue that proper functioning institutions allow 

financial markets and financial institutions to channel funds to ultimate investors in 

an efficient manner, which has a positive impact upon economic growth (see e.g. 

Beck and Levine, 2003, and Beck, Demirgüç-Kunt, and Levine, 2003).  More 

generally, it is argued that better institutions positively affect bank efficiency (see 

also Demirgüç-Kunt, Laven, and Levine, 2004).  Yet, the impact of institutions on 

bank efficiency is not undisputed. For instance, Japelli et al. (2005) show that better 

institutions have an ambiguous effect on bank efficiency. Better institutions 

positively affect bank efficiency by means of a decrease in cost of financial 

intermediation. However, better institutions may also improve access of low-grade 
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borrowers to the credit market, which raises the average rate of default, and hence 

may have a negative effect on bank efficiency. Indeed, more empirical research is 

needed to improve our understanding of the effect of institutions on bank efficiency. 

Most studies use macro-economic data to find a relationship between 

institutions, financial development and economic growth. Levine (1998, 1999) and 

Levine et al. (2000), for instance, present a macro-economic empirical analysis in 

which they connect legal origin of countries to financial development and economic 

growth. They find that legal origin can be associated with cross-country differences 

in the development of the banking sector and stock markets. Beck et al. (2003) try to 

control for natural resources, religion and the differences in political systems in 

assessing the relationship between law and finance. Stulz and Williamson (2003) 

control for cultural differences in the countries when examining the impact of legal 

origin on financial development.  Rajan and Zingales (2003) argue that political 

forces, especially materialized in laws that shape the financial sector and the 

business environment, play an important role too. Morck et al. (1998, 2000), 

Durnev et al. (2003, 2004) and Glaeser et al. (2004) focus on the impact of poor 

institutions on the equity market. They find that institutions like property rights, 

shareholder rights, stock market transparency and capital account openness 

contribute to efficient capital allocation and economic growth. Finally, Beck et al. 

(2006) find that a supervisory strategy that focuses on empowering private 

monitoring of banks by forcing banks to disclose accurate information to the private 

sector tends to lower the degree to which corruption of bank officials is an obstacle 

to firms raising external finance. They argue that regulations that empower private 

monitoring exert a beneficial effect on the integrity of bank lending in countries 

with sound legal institutions. 

Several macroeconomic studies show the relevance of well-developed 

institutions for economic growth and financial development. Yet, these studies do 

not clarify how institutions influence individual banks. There are many studies 

examining the effect of institutions on financial development, but, surprisingly, 

there are almost no studies available that investigate the impact of institutions on 

bank efficiency. The only exception we are aware of is Demirgüç-Kunt, Laeven, 

and Levine (2004). They examine the impact of bank regulations, market structure, 
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and institutions on bank efficiency, and find some evidence for a positive effect of 

better institutions on bank efficiency. Our study complements their study by 

providing new empirical evidence on the relationship between institutions and bank 

efficiency. In contrast to the study by Demirgüç-Kunt, Laeven, and Levine (2004), 

who measure bank efficiency by net interest margins, we, for the first time ever, use 

a stochastic frontier analysis to determine the effects of institutions on bank 

efficiency. More in particular, since institutions may impact upon the inefficient use 

of technologies used by banks, as well as the appropriate technology that banks may 

adopt, our study seeks to evaluate the role of institutions both for adopting the 

appropriate technology and the efficiency of the technology in place.  The analysis 

is based on an unbalanced set of more than 8,000 banks for 159 countries over 10 

years. The stochastic frontier analysis allows estimating a best practice frontier for 

all banks, and the distance to the frontier for individual banks. We analyze whether 

differences in institutions may explain distances from this frontier for individual 

banks (i.e. to what extent play institutions a role in explaining inefficiency) and 

whether institutions can explain shifts in the frontier (i.e. to what extent institutions 

can explain the inability to adopt the most appropriate technologies). The results 

provide evidence for both possible effects of institutions on bank performance. 

Overall, the results underpin the importance of well-developed institutions for an 

efficient operation of commercial banks. The insights of the analysis confirm the 

importance of institutional reforms to improve bank efficiency.  

The remainder of this chapter is scheduled as follows. Section 3.2 explains 

the methodology of the chapter. Section 3.3 describes the dataset and Section 3.4 

presents the regression results. Finally, Section 3.5 provides a summary of this 

chapter.  

3.2 The Methodology 

We use a stochastic frontier analysis (SFA) model (see section 2.3) to analyze bank 

performance. SFA has been used by several authors to evaluate banking efficiency. 

For example, Berger and Mester (2001) for U.S. banking, Mendes and Rebelo 

(1999) for Portugese banking, Griffell-Tatje and Lovell (1996) and Kumbhakar et 

al. (2001) for Spanish banking, Berg et al. (1993) for Nordic banking, and 
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Kumbhakar and Sarkar (2003) for banking in India. Many efficiency studies focus 

on one country, although several studies also make cross-country comparisons (see 

e.g. Pastor et al., 1997).  

In line with Berger and Mester (1997), we measure cost efficiency as how 

close a bank’s cost is to what a best practice bank’s cost would be for producing the 

same output bundle under the same conditions. We use stochastic frontier and more 

specifically, we use the Battese and Coelli  (1995) SFA model, henceforth the BC 

model for reasons discussed in Section 2.3. In order to examine the effects of 

institutions on the financial system, we estimate a cost function and examine 

whether institutions affect this cost function. Moreover, we seek to evaluate to what 

extent the cost inefficiencies (the distance from the cost frontier) can be explained 

by differences in institutions. The cost function can be derived from a product 

function and input prices, see e.g. Sheppard (1970). The cost-function approach is 

the dual of the production function approach. We use the cost function approach 

since it is easier to estimate a model with multiple outputs using the cost function 

approach since the production function approach assumes a singe output in the 

context of the stochastic frontier analysis. Moreover, the cost function approach 

assumes that banks minimize costs, while the production-function approach 

assumes that banks maximize output. The cost function approach is more 

appropriate in a competitive environment where input prices are given and demand 

determines output.  

The precise specification of the cost-function of a bank is debatable. 

Several models have been used in the literature (e.g. Benston, 1965 and Sealey and 

Lindley, 1977). We choose the model suggested by Sealey and Lindley (1977), who 

characterize a bank as an intermediary between those who have funds and those 

who are willing to borrow funds (see section 2.4). More specifically, we apply the 

transcendental logarithmic (translog) form as developed by Christensen, Jorgenson, 

and Lau (1973). This specification gives a better fit than the more common Cobb-

Douglas form (Kumbhakar and Lovell, 2000). 

The general BC model specifies a stochastic cost frontier with the 

following properties: 
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titittititi vuqwyCC ,,,,, );,,(ln ++= β      (3.1a) 

 

Where Ci,t is the total cost bank i faces at time t and C(yi,t,wi,t; β ) is the cost 

frontier. In this model bank efficiency is measured relative to a global best-

practice frontier. This approach implicitly assumes that banks across different 

countries have equal access to the same banking technology. Alternatively, we 

could allow for different frontiers for each country in the sample. A drawback of 

the latter approach is that estimated efficiencies cannot be compared across 

countries. To control for the possibility that banks do not have equal access to the 

same technology in all countries, it is important to allow for cross-country 

differences in the frontier. As we will show below, we will control for cross-

country differences by including proxies for the institutional environment, and by 

including country dummies.  

Within the cost frontier, yi,t represents the logarithm of output of bank i at 

time t, wi,t is a vector of the logarithm of input prices of bank i at time t, q are 

country specific variables and β is a vector of all parameters to be estimated. The 

term ui,t captures cost inefficiency and has a truncated normal distribution.
2 vi,t 

captures measurement error and random effects, e.g. good and bad luck, and is 

distributed as a standard normal variable. Both ui,t and vi,t  are time and bank 

specific.  

The precise specification of the cost function we use is given by Eqation 

(3.1b). The dependent variable is TC, total costs. Outputs are given by the total 

customer loans (TCL) a bank issues and the amount of securities and other earning 

assets they hold (TSOA). The input prices we use are the price of funds (PF), 

defined as interest expenses over total deposits and total other funding, and price of 

labour (PL), defined by personnel expenses over total assets.3 Year (T), year 

squared, and year interacted with output and input prices are included to detect 

trends. 

                                                 
2 Thus, the total costs a bank faces are never lower than the costs of the frontier. For a graphical representation of 
the frontier and its dynamics see Berger et al. (1993). The authors show how inefficiency is determined by both 
technical and allocative inefficiency.   
3 Personnel expenses over total number of employees would be a better proxy, however, the number of employees is 
often not given in our dataset. 
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Finally, some additional bank characteristics are included. Loan loss 

reserves over gross loans (LLR) are included to control for risk taking by banks. In 

addition, other operating income over total assets (OOIOTA) proxies quality 

differences with regard to services of a bank.  
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In order to test whether institutional differences impact upon efficiency, we include 

a proxy for institutions in the equation which explains inefficiency (Equation 3.2). 

The mi,t term in Equation (3.2) is the first moment of the truncated normal 

distribution of the ui,t term of Equation (3.1a) and (3.1b). Form more details about 

this distribution the reader is referred to Section 2.3. In this equation we included 

equity over total assets (EQOTA) to control for scale inefficiency effects. 

Furthermore we included return on average assets (ROAA) to control for 

management effects. 

 

titititi nsinstitutioROAAEQOTAm ,3,2,10, δδδδ +++=    (3.2) 

 

3.3 Data   

We have an unbalanced dataset of 8,264 banks over 10 years (1996-2005) for 159 

countries with in total 38,702 observations. Bank specific data come from the 

Bankscope database. We downloaded data for all commercial banks for which data 

are available. All variables are inflation adjusted. For descriptive statistics of the 

data we refer to Appendix A. 

We use the set of aggregate governance indicators developed by Kaufmann 

et al. (2006) to proxy institutional differences. These indicators measure alternative 
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aspects of governance of a country. Although there are several other datasets that 

include institutional data, we choose for Kaufman since it includes most of those 

datasets and aggregate them into one dataset. The aggregate governance indicators 

from Kaufman et al. (2006) cover 215 countries and territories for 1996, 1998, 

2000, 2002, 2003, 2004, and 2005 and are based on a broad range of individual 

variables measuring perceptions of governance, taken from 31 separate data 

sources. From 2002 onwards, yearly data are available. However, before 2002, the 

set of indicators is updated once in the two years only. For the missing years, we 

interpolated the data for the year before and after. Perceptions of governance include 

(i) the process by which governments are selected, monitored and replaced. (ii) the 

capacity of the government to effectively formulate and implement sound policies, 

and (iii) the respect of citizens and the state for the institutions that govern economic 

and social interactions among them.  

Kaufmann et al. (2006) develop six indicators for the regulatory 

environment or ‘governance’ of a country.  GEF (Government Effectiveness) is an 

indicator of the ability of the government to formulate and implement sound 

policies. COR (control of corruption) is an indicator that measures perceptions of 

corruption, interpreted as the exercise of public power for private gain. LAW (Rule 

of Law) is an indicator of the extent to which agents have confidence in and abide 

by the rules of society. Political instability and Violence (PIV) is an index that 

combines indicators of perceptions of the likelihood that the government in power 

will be destabilised or overthrown by possibly unconstitutional and/ or violent 

means. REG (Regulatory Quality) is an indicator of the ability of the government to 

formulate and implement sound policies. Finally, VAC (Voice and Accountability) 

is an index of indicators of the extent to which citizens of a country are able to 

participate in the selection of governments. These indicators are measured on a scale 

of about -2.5 to 2.5 with higher values corresponding to a ‘better’ regulatory 

environment. See Table 3.1 for precise definitions. Although, the Kaufmann et al. 

(2006) dataset is criticized (see e.g. Arndt and Oman, 2006; Knack, 2006; and Kurtz 

and Shrank, 2007) even critics cal it “probably the most carefully constructed 

governance indicators” (Arndt and Oman, 2006).  General points of critique on the 

dataset are its uselessness for comparison of institutions over time or across 
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countries and its biases. These critiques, however, are all refuted (Kaufmann et al., 

2007a; 2007b). Since the different indicators for institutional differences are highly 

correlated, we applied a principal component analysis and included one factor that 

explained more than 80 percent of the variance of all the 6 indicators.4 We use this 

factor in our regressions.5 

Institutions affect bank efficiency through various channels. Regarding the 

relevance of voice and accountability, we expect a higher level of media 

independence to increase the quality of information on local developments, which 

may reduce bank costs. Higher values of the political stability and violence 

indicator could lower banks’ costs assuming that banks may run a risk of becoming 

a victim of violence. Moreover, loan loss provisions can decrease because of the 

lower risk. Better government effectiveness reduces costs of banks if banks are 

assumed to face difficulty in dealing with bureaucracy. Higher independence of the 

civil service from political pressure lowers banks’ costs in those countries where 

political pressure against (entry of) banks is prevailing. Improvements in the 

regulatory quality help banks if it is accompanied by more adequate banking 

supervision. The quality of the rule of law affects cost efficiency through the 

                                                 
4 Details on the principle component analysis can be found in Appendix A Table A-6. 
5 We also included the 6 variables separately in our regressions and the results did not qualitatively differ. 

Table  3.1: Governance indicators defined 

Source: Kaufman et al. (2006) 
Institutional indicator Definition 

VAC: Voice and accountability   Measures the various aspects of the political process, civil liberties, political 
rights, and independence of the media. 

PIV: Political stability and violence  Measure of perceptions of the likelihood that the government in power will 
be destabilized or overthrown by possibly unconstitutional and/or violent 
means, including domestic violence and terrorism. 

GEF: Government effectiveness  Responses on the quality of public service provision, the quality of the 
bureaucracy, the competence of civil servants, the independence of the civil 
service from political pressures, and the credibility of the governments 
commitment to policies. 

REG: Regulatory quality  Measures of incidence of market-unfriendly policies such as price controls or 
inadequate bank supervision, as well as perceptions of the burdens imposed 
by excessive regulation in areas such as foreign trade and business 
development. 

LAW: Rule of law  Measures the extent to which agents have confidence in and abide by the 
rules of society. These include perceptions of the incidence of crime, the 
effectiveness and predictability of the judiciary, and the enforceability of 
contracts. 

COP: Control of corruption  Measures the exercise of public power for private gain, including both petty 
and grand corruption and state capture. 
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effectiveness and predictability of the judiciary. When going to court is time 

consuming, bank costs will increase. Finally, enhanced control of corruption 

influences cost efficiency by lowering the costs of bribing. Overall, we hypothesize 

that better institutions, i.e. higher values of the six governance indicators, lower a 

bank’s cost inefficiency. We also hypothesize that better institutions may shift the 

cost function inside, implying that better institutions allow banks to adapt  more 

productive technologies. 

3.4 Estimation results 

We present three sets of estimates. In the first set we test whether institutions affect 

efficiency. In the second set we examine whether institutions affect the cost frontier. 

In the last set of estimates we allow institutions to affect both the cost frontier and 

efficiency. The idea of including a particular variable both in the frontier and in the 

efficiency specification is not new (e.g. e.g. Battese and Broca; 1997, Lundvall and 

Battese; 2000, and Bos et al.; 2009). These models are identified due to the specific 

distributional assumptions that have been made. The estimation results are given in 

Tables 3.2, 3.3 and 3.4, respectively. For each set we show five types of models. 

Model 1 and 2 have the specification given in Equation (3.1b). For model 3 and 4 

we excluded the two variables that control for specific bank characteristics, since the 

inclusion of these control variables drastically reduces the number of observations. 

Furthermore, we decided to include country dummies to control for other country 

characteristics besides institutions. These estimates are given in model 2 and 4 for 

each set. In model 5 the country dummies are included in the efficiency term, and 

not in the frontier. 

We start by considering the impact of institutions on efficiency. These 

estimates are presented in Table 3.2. The table shows that input prices and outputs 

as well as their squared counterparts are, except for  ln(PF)2 , positive and 

significant at the usual significance levels. This is in line with expectations as an 

increase in input prices or in outputs increases costs. The table also shows that, in 

general, the impact of the included trend variables is not stable. In addition, total 

customer loans turn out to have a negative impact on total cost over time. Our proxy 

for risk, LLR is positive and highly significant, indicating that banks that are faced 
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with more risk have extra costs. The proxy that measures the differences in quality 

of services, OOIOTA, is positive and significant at the one percent level. This 

suggests that banks that offer more services face higher costs. Most importantly, 

institutional variables in the inefficiency term are always negative and highly 

significant. This indicates that banks are more efficient if the institutional 

environment is better. We test the impact of efficiency with a likelihood ratio test. A 

description of the test and its significance is given in Appendix B. Appendix B also 

explains the interpretation of sigma squared and gamma. For all models, it appears 

that the impact of efficiency is high. 

Next we turn to the impact of institutions on the frontier. These estimates 

are presented in Table 3.3. The impact of the control variables is qualitatively the 

same as in Table 3.2. More importantly, in all specifications institutions have a 

negative sign and are statistically significant. This provides evidence for the 

hypothesis that well-developed institutions may lower bank costs, and that banks are 

better able to adopt new technologies in a healthy institutional environment.   

Finally, we present estimates for which we allow institutions to both affect 

the frontier and the efficiency term. These regressions are presented in Table 3.4. 

The results for the cost function variables, as well as the bank specific variables are 

still qualitatively the same. Most interestingly, institutions seem to simultaneously 

affect the cost function and improve efficiency.  
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Table  3.2: Institutions in the inefficiency term 

Model [1] [2] [3] [4] [5] 

Frontier   Panel A   
Nr. of Observations 15,939 15,939 38,702 38,702 38,702 
Dependent Variable      
Ln(TC)      
Intercept 1.687*** Country 1.816*** Country 1.552*** 
 [0.118] Effects [0.062] Effects [0.064] 
Ln(TCL) 0.564*** 0.621*** 0.504*** 0.524*** 0.493*** 
 [0.017] [0.017] [0.010] [0.010] [0.010] 
Ln(TSOA) 0.268*** 0.285*** 0.414*** 0.422*** 0.440*** 
 [0.016] [0.016] [0.009] [0.010] [0.010] 
Ln(PL) 1.224*** 0.929*** 1.403*** 1.133*** 1.286*** 
 [0.042] [0.042] [0.023] [0.023] [0.024] 
Ln(PF) 0.055*** 0.113*** 0.039*** 0.081*** 0.040** 
 [0.021] [0.021] [0.014] [0.015] [0.015] 
Ln(TCL)2 0.076*** 0.071*** 0.084*** 0.080*** 0.082*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(TSOA) 2 0.061*** 0.059*** 0.073*** 0.070*** 0.072*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(PL) 2 0.044*** 0.016*** 0.062*** 0.031*** 0.046*** 
 [0.004] [0.004] [0.002] [0.003] [0.003] 
Ln(PF) 2 0.003** -0.006*** 0.006*** -0.002 -0.001 
 [0.001] [0.002] [0.001] [0.002] [0.001] 
Ln(TCL)ln(TSOA) -0.125*** -0.123*** -0.148*** -0.145*** -0.146*** 
 [0.002] [0.002] [0.001] [0.001] [0.001] 
Ln(TCL)ln(PL) 0.013*** 0.013*** -0.006*** -0.003 -0.007*** 
 [0.003] [0.003] [0.002] [0.002] [0.002] 
Ln(TCL)ln(PF) -0.010*** -0.015*** -0.008*** -0.005*** -0.002 
 [0.002] [0.002] [0.002] [0.002] [0.002] 
ln(TSOA)ln(PL) -0.019*** -0.017*** 0.006*** 0.001 0.006*** 
 [0.003] [0.003] [0.002] [0.002] [0.002] 
ln(TSOA)ln(PF) 0.003 0.006*** -0.001 -0.005*** -0.010*** 
 [0.002] [0.002] [0.002] [0.002] [0.002] 
Ln(PL)ln(PF) 0 0.004 -0.003 -0.001 -0.010*** 
 [0.005] [0.005] [0.003] [0.003] [0.003] 
T 0.006 0.009 0.042*** 0.039*** 0.034*** 
 [0.011] [0.010] [0.006] [0.005] [0.006] 
T2 0.002*** 0.001* -0.000* -0.001*** -0.001*** 
 [0.000] [0.000] [0.000] [0.000] [0.000] 
Ln(TCL)T -0.006*** -0.004*** -0.005*** -0.003*** -0.003*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(TSOA)T 0.002* 0.003*** 0.001 0.001 -0.001 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(PL)T 0.002 0.005*** 0.002** 0.003*** 0.001 
 [0.002] [0.002] [0.001] [0.001] [0.001] 
Ln(PF)T 0.004*** 0.001 0.004*** 0.002** 0.005*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
LLR 0.007*** 0.005***    
 [0.000] [0.000]    
OOIOTA 3.173*** 3.730***    
 [0.130] [0.130]    

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. TC 
stands for total costs. The outputs are total customer loans (TCL) and total securities and other earning 
assets (TSOA) 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 (LLR) is a proxy for risk taking while other operating income 
over total assets (OOIOTA) measures differences in services. 
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Table 3.2: Institutions in the inefficiency term (Continued) 
Model [1] [2] [3] [4] [5] 

   Panel B   
Efficiency      
Nr. of Observations 15,939 15,939 38,702 38,702 38,702 
      
Constant 0.082* -1.124*** -0.736*** -4.246*** Country 
 [0.042] [0.173] [0.087] [0.575] Effects 
EQ/TA 0.005*** 0.015*** 0.019*** 0.043*** 0.009*** 
 [0.001] [0.002] [0.001] [0.005] [0.001] 
ROAA -0.068*** -0.120*** -0.086*** -0.186*** -0.068*** 
 [0.003] [0.007] [0.004] [0.014] [0.002] 
Institutions -0.192*** -0.192*** -0.419*** -0.705*** -0.071** 
 [0.009] [0.019] [0.020] [0.076] [0.029] 
sigma2 0.298 0.546 0.589 1.464 0.301 
gamma 0.881 0.947 0.958 0.985 0.924 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. EQ/TA 
stands for equity over total assets and ROAA stands for return on average assets. The variable institutions 
is our measure for institutional quality. It is obtained by applying principal component analysis on the six 
Kaufmann indicators. Sigma2 denotes the total amount of variance in the model. Gamma gives the ratio of 
variance of the inefficiency term over the total amount of variance. 

 

Additional robustness check 

The analysis so far strongly suggests that a healthy institutional environment 

provides abilities for banks to adapt new technologies, and to use existing 

technologies more efficiently. Yet, our estimation strategy may be criticized since 

institutions slowly change over relatively long periods, which may imply that it is 

difficult to identify the impact of institutions on banks in a panel framework. 

Although we did not encounter identification problems, we present an additional set 

of estimates in Table 3.5. For this set of estimates, we suppressed time-series 

variance by performing a SFA on the means of all banks in the sample. By taking 

the unit means, all changing variables are treated as time-invariant, which improves 

identification. This analysis complements the regressions presented so far. Again we 

find that a better institutional environment enhances efficiency of banks, and 

enables banks to adopt better technologies. Overall, our analysis thus strongly 

supports the view that the institutional environment is extremely important for the 

behavior of banks. 
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Table  3.3: Institutions in the frontier 
Model [1] [2] [3] [4] [5] 
   Panel A   
Frontier      
Nr. of Observations 15,939 15,939 38,702 38,702 38,702 
Dependent Variable      
Ln(TC)      
Intercept 1.819*** Country 1.953*** Country 1.571*** 
 [0.116] Effects [0.066] Effects [0.065] 
Ln(TCL) 0.565*** 0.618*** 0.536*** 0.535*** 0.496*** 
 [0.018] [0.017] [0.010] [0.010] [0.010] 
Ln(TSOA) 0.267*** 0.286*** 0.381*** 0.408*** 0.437*** 
 [0.017] [0.016] [0.010] [0.010] [0.010] 
Ln(PL) 1.205*** 0.892*** 1.390*** 1.086*** 1.282*** 
 [0.041] [0.041] [0.023] [0.024] [0.024] 
Ln(PF) 0.040* 0.109*** 0.044*** 0.077*** 0.038** 
 [0.022] [0.021] [0.015] [0.015] [0.015] 
Ln(TCL)2 0.076*** 0.070*** 0.082*** 0.079*** 0.081*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(TSOA) 2 0.061*** 0.058*** 0.072*** 0.069*** 0.072*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(PL) 2 0.044*** 0.013*** 0.062*** 0.026*** 0.045*** 
 [0.004] [0.004] [0.002] [0.003] [0.003] 
Ln(PF) 2 0.001 -0.005** 0.005*** -0.001 -0.002* 
 [0.001] [0.002] [0.001] [0.002] [0.001] 
Ln(TCL)ln(TSOA) -0.125*** -0.122*** -0.145*** -0.143*** -0.146*** 
 [0.002] [0.002] [0.001] [0.001] [0.001] 
Ln(TCL)ln(PL) 0.015*** 0.013*** -0.001 -0.001 -0.007*** 
 [0.003] [0.003] [0.002] [0.002] [0.002] 
Ln(TCL)ln(PF) -0.004* -0.014*** -0.005*** -0.004** -0.002 
 [0.002] [0.002] [0.002] [0.002] [0.002] 
ln(TSOA)ln(PL) -0.022*** -0.016*** 0.001 -0.001 0.005*** 
 [0.003] [0.003] [0.002] [0.002] [0.002] 
ln(TSOA)ln(PF) 0 0.005** -0.004** -0.006*** -0.010*** 
 [0.002] [0.002] [0.002] [0.002] [0.002] 
Ln(PL)ln(PF) -0.002 0.004 -0.005* -0.003 -0.011*** 
 [0.005] [0.005] [0.003] [0.003] [0.003] 
T 0.006 0.001 0.032*** 0.029*** 0.033*** 
 [0.011] [0.010] [0.006] [0.006] [0.006] 
T2 0.001*** 0.001 -0.000* -0.001*** -0.001*** 
 [0.001] [0.000] [0.000] [0.000] [0.000] 
Ln(TCL)T -0.004*** -0.003*** -0.004*** -0.002*** -0.003*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(TSOA)T 0.001 0.002** 0.001 0 -0.001* 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(PL)T 0.003 0.004** 0.001 0.001 0 
 [0.002] [0.002] [0.001] [0.001] [0.001] 
Ln(PF)T 0.002** 0.001 0.004*** 0.002* 0.005*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
LLR 0.006*** 0.006***    
 [0.000] [0.000]    
OOIOTA 3.253*** 3.755***    
 [0.138] [0.132]    
Institutions -0.056*** -0.059*** -0.049*** -0.063*** -0.007*** 
 [0.002] [0.010] [0.001] [0.007] [0.002] 
* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. TC 
stands for total costs. The outputs are total customer loans (TCL) and total securities and other earning 
assets (TSOA) 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 (LLR) is a proxy for risk taking while other operating income 
over total assets (OOIOTA) measures differences in services. The variable institutions is our measure for 
institutional quality. It is obtained by applying principal component analysis on the six Kaufmann 
indicators. 
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Table 3.3: Institutions in the frontier (Continued) 
Model [1] [2] [3] [4] [5] 

   Panel B   
Efficiency      
Nr. of Observations 15,939 15,939 38,702 38,702 38,702 
      
Constant -1.294*** -1.945*** -7.119*** -8.512*** Country 
 [0.189] [0.255] [0.913] [1.044] Effects 
EQ/TA 0.017*** 0.023*** 0.077*** 0.079*** 0.010*** 
 [0.002] [0.003] [0.008] [0.008] [0.001] 
ROAA -0.118*** -0.146*** -0.231*** -0.285*** -0.072*** 
 [0.007] [0.009] [0.020] [0.024] [0.003] 
sigma2 0.518 0.624 1.800 1.958 0.314 
gamma 0.916 0.949 0.984 0.988 0.927 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. 
EQ/TA stands for equity over total assets and ROAA stands for return on average assets. Sigma2 
denotes the total amount of variance in the model. Gamma gives the ratio of variance of the 
inefficiency term over the total amount of variance. 
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Table  3.4: Institutions in the frontier and inefficiency term 

Model [1] [2] [3] [4] [5] 

Frontier   Panel A   
Nr. of Observations 15,939 15,939 38,702 38,702 38,702 
Dependent Variable      
Ln(TC)      
Intercept 1.744*** Country 1.838*** Country 1.574*** 
 [0.117] Effects [0.063] Effects [0.065] 
Ln(TCL) 0.570*** 0.622*** 0.506*** 0.525*** 0.496*** 
 [0.017] [0.017] [0.010] [0.010] [0.010] 
Ln(TSOA) 0.261*** 0.283*** 0.411*** 0.420*** 0.437*** 
 [0.017] [0.016] [0.010] [0.010] [0.010] 
Ln(PL) 1.216*** 0.924*** 1.402*** 1.130*** 1.284*** 
 [0.041] [0.042] [0.023] [0.023] [0.024] 
Ln(PF) 0.053** 0.115*** 0.037*** 0.081*** 0.038** 
 [0.021] [0.021] [0.014] [0.015] [0.015] 
Ln(TCL)

2
 0.076*** 0.071*** 0.084*** 0.080*** 0.081*** 

 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(TSOA) 2 0.061*** 0.059*** 0.073*** 0.070*** 0.072*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(PL)

 2
 0.043*** 0.016*** 0.062*** 0.031*** 0.045*** 

 [0.004] [0.004] [0.002] [0.003] [0.003] 
Ln(PF) 2 0.001 -0.006*** 0.005*** -0.002 -0.002* 
 [0.001] [0.002] [0.001] [0.002] [0.001] 
Ln(TCL)ln(TSOA) -0.125*** -0.122*** -0.148*** -0.145*** -0.146*** 
 [0.002] [0.002] [0.001] [0.001] [0.001] 
Ln(TCL)ln(PL) 0.014*** 0.013*** -0.005*** -0.003 -0.007*** 
 [0.003] [0.003] [0.002] [0.002] [0.002] 
Ln(TCL)ln(PF) -0.009*** -0.015*** -0.007*** -0.005*** -0.002 
 [0.002] [0.002] [0.002] [0.002] [0.002] 
ln(TSOA)ln(PL) -0.021*** -0.017*** 0.005*** 0.001 0.005*** 
 [0.003] [0.003] [0.002] [0.002] [0.002] 
ln(TSOA)ln(PF) 0.003 0.006*** -0.001 -0.005*** -0.010*** 
 [0.002] [0.002] [0.002] [0.002] [0.002] 
Ln(PL)ln(PF) 0 0.005 -0.003 -0.001 -0.011*** 
 [0.005] [0.005] [0.003] [0.003] [0.003] 
T 0.008 0.006 0.041*** 0.038*** 0.033*** 
 [0.011] [0.010] [0.006] [0.005] [0.006] 
T
2
 0.002*** 0.001** -0.000* -0.001*** -0.001*** 

 [0.000] [0.000] [0.000] [0.000] [0.000] 
Ln(TCL)T -0.005*** -0.004*** -0.005*** -0.003*** -0.003*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(TSOA)T 0.002 0.003*** 0.001 0.001 -0.001 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
Ln(PL)T 0.003 0.004** 0.002** 0.003*** 0 
 [0.002] [0.002] [0.001] [0.001] [0.001] 
Ln(PF)T 0.003** 0.001 0.004*** 0.002** 0.004*** 
 [0.001] [0.001] [0.001] [0.001] [0.001] 
LLR 0.006*** 0.005***    
 [0.000] [0.000]    
OOIOTA 3.175*** 3.719***    
 [0.133] [0.130]    
Institutions -0.022*** -0.031*** -0.006*** -0.027*** -0.007*** 
 [0.003] [0.011] [0.002] [0.008] [0.002] 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. TC stands for 
total costs. The outputs are total customer loans (TCL) and total securities and other earning assets (TSOA) 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 (LLR) is a proxy for risk taking while other operating income over total assets (OOIOTA) measures 
differences in services. The variable institutions is our measure for institutional quality. It is obtained by applying 
principal component analysis on the six Kaufmann indicators. 
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Table 3.4: Institutions in the frontier and inefficiency term (Continued) 
Model [1] [2] [3] [4] [5] 

   Panel B   
Efficiency      
Nr. of Observations 15,939 15,939 38,702 38,702 38,702 
      
Constant -0.277*** -1.188*** -0.953*** -4.436*** Country 
 [0.092] [0.183] [0.132] [0.609] Effects 
EQ/TA 0.008*** 0.015*** 0.021*** 0.044*** 0.009*** 
 [0.001] [0.002] [0.002] [0.005] [0.001] 
ROAA -0.083*** -0.122*** -0.092*** -0.189*** -0.071*** 
 [0.004] [0.007] [0.005] [0.015] [0.003] 
Institutions -0.188*** -0.188*** -0.439*** -0.715*** -0.061** 
 [0.012] [0.019] [0.024] [0.079] [0.031] 
sigma2 0.381 0.558 0.649 1.511 0.313 
gamma 0.902 0.948 0.962 0.985 0.926 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. EQ/TA 
stands for equity over total assets and ROAA stands for return on average assets. The variable institutions 
is our measure for institutional quality. It is obtained by applying principal component analysis on the six 
Kaufmann indicators. Sigma2 denotes the total amount of variance in the model. Gamma gives the ratio of 
variance of the inefficiency term over the total amount of variance. 
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Table  3.5: Estimates on unit means 
Model [1] [2] [3] [4] [5] [6] 

 Panel A 
Frontier       
Nr. of Observations 8,264 8,264 8,264 3,836 3,836 3,836 
Dependent Variable       
Ln(TC)       
Intercept 1.893*** 1.942*** 1.949*** 1.475*** 1.559*** 1.540*** 
 [0.105] [0.109] [0.105] [0.176] [0.173] [0.173] 
       
Ln(TCL) 0.473*** 0.514*** 0.483*** 0.541*** 0.566*** 0.560*** 
 [0.018] [0.019] [0.018] [0.030] [0.031] [0.030] 
Ln(TSOA) 0.466*** 0.411*** 0.450*** 0.283*** 0.269*** 0.268*** 
 [0.017] [0.018] [0.018] [0.029] [0.030] [0.029] 
Ln(PL) 1.404*** 1.327*** 1.388*** 1.103*** 1.073*** 1.095*** 
 [0.042] [0.043] [0.041] [0.069] [0.068] [0.068] 
Ln(PF) 0.033 0.031 0.025 0.121*** 0.087** 0.110*** 
 [0.026] [0.027] [0.026] [0.038] [0.039] [0.039] 
Ln(TCL)2 0.082*** 0.081*** 0.082*** 0.078*** 0.078*** 0.078*** 
 [0.001] [0.001] [0.001] [0.002] [0.002] [0.002] 
Ln(TSOA) 2 0.075*** 0.075*** 0.075*** 0.065*** 0.065*** 0.065*** 
 [0.001] [0.001] [0.001] [0.002] [0.002] [0.002] 
Ln(PL) 2 0.063*** 0.056*** 0.061*** 0.035*** 0.033*** 0.034*** 
 [0.005] [0.005] [0.005] [0.007] [0.007] [0.007] 
Ln(PF) 2 0.005*** 0.002 0.003 -0.004 -0.007** -0.006** 
 [0.002] [0.002] [0.002] [0.003] [0.003] [0.003] 
Ln(TCL)ln(TSOA) -0.151*** -0.149*** -0.151*** -0.131*** -0.133*** -0.132*** 
 [0.002] [0.002] [0.002] [0.003] [0.004] [0.003] 
Ln(TCL)ln(PL) -0.014*** -0.008** -0.013*** 0.012** 0.016*** 0.014** 
 [0.003] [0.003] [0.003] [0.006] [0.006] [0.006] 
Ln(TCL)ln(PF) -0.003 -0.001 -0.002 -0.012*** -0.006 -0.011** 
 [0.003] [0.003] [0.003] [0.004] [0.004] [0.004] 
ln(TSOA)ln(PL) 0.017*** 0.009*** 0.015*** -0.015*** -0.019*** -0.018*** 
 [0.003] [0.003] [0.003] [0.006] [0.006] [0.006] 
ln(TSOA)ln(PF) -0.001 -0.002 -0.001 0.008* 0.005 0.008* 
 [0.003] [0.003] [0.003] [0.005] [0.005] [0.005] 
Ln(PL)ln(PF) 0 -0.002 -0.002 0.012 0.008 0.011 
 [0.006] [0.006] [0.006] [0.008] [0.009] [0.009] 
LLR    0.004*** 0.005*** 0.004*** 
    [0.001] [0.001] [0.001] 
OOIOTA    3.376*** 3.801*** 3.524*** 
    [0.268] [0.302] [0.290] 
Institutions  -0.064*** -0.022***  -0.061*** -0.027*** 
  [0.002] [0.004]  [0.003] [0.006] 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. TC stands 
for total costs. The outputs are total customer loans (TCL) and total securities and other earning assets 

(TSOA) while the input prices are price of labor (PL) and price of funds (PF). Loan loss reserves over gross 
loans (LLR) is a proxy for risk taking while other operating income over total assets (OOIOTA) measures 

differences in services. 
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Table 3.5: Estimates on Unit Means (Continued) 
 [1] [2] [3] [4] [5] [6] 

 Panel B 
Efficiency        
Constant -0.151* -6.821*** -0.797*** 0.151** -1.989*** -0.382 
 [0.081] [1.872] [0.238] [0.064] [0.616] [0.234] 
EQ/TA 0.012*** 0.074*** 0.017*** 0.005*** 0.028*** 0.010*** 
 [0.002] [0.016] [0.003] [0.001] [0.006] [0.003] 
ROAA -0.082*** -0.291*** -0.109*** -0.064*** -0.150*** -0.090*** 
 [0.006] [0.059] [0.012] [0.006] [0.025] [0.013] 
Institutions -0.326***  -0.382*** -0.182***  -0.193*** 
 [0.022]  [0.041] [0.016]  [0.028] 
sigma2 0.384 1.662 0.556 0.226 0.550 0.336 
gamma 0.945 0.984 0.960 0.852 0.915 0.888 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in brackets. TC stands 
for total costs. The outputs are total customer loans (TCL) and total securities and other earning assets 
(TSOA) while the input prices are price of labor (PL) and price of funds (PF). Loan loss reserves over gross 
loans (LLR) is a proxy for risk taking while other operating income over total assets (OOIOTA) measures 
differences in services. The variable institutions is our measure for institutional quality. It is obtained by 
applying principal component analysis on the six Kaufmann indicators. EQ/TA stands for equity over total 
assets and ROAA stands for return on average assets. Sigma2 denotes the total amount of variance in the 
model. Gamma gives the ratio of variance of the inefficiency term over the total amount of variance. 

3.5 Conclusion  

This chapter examines whether institutional differences between countries improve 

the efficient operation of commercial banks. We test whether well developed 

instuitions affect the adoption of the technology used by banks, and the efficient use 

of the technology in place. By applying a stochastic frontier analysis on a panel of 

more than 8,000 banks for 159 countries over 10 years we show that banks 

operating in countries with better institutions apply more cost reducing technologies, 

and are able to use the technologies in place more efficiently. Overall, the results 

underpin the importance of well-developed institutions for an efficient operation of 

commercial banks. The insights of the analysis confirm the scope for institutional 

reforms to improve bank efficiency. 
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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: 
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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). 
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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.  
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Chapter 5  

 Outreach and Efficiency of 

Microfinance Institutions1 

5.1 Introduction 

While the former chapters focus on banks, this chapter focuses on microfinance 

institutions (MFIs). MFIs focus on providing credit to the poor who have no access 

to commercial banks, in order to reduce poverty and to help the poor with setting up 

their own income generating businesses. In the literature, this focus is generally 

described as outreach. Because providing credit to the poor in many cases is a very 

costly activity, focusing on outreach may, at least potentially, conflict with the 

financial sustainability of MFIs. Therefore, Western donors and NGOs have 

provided financial support by offering MFIs loans against below-market interest 

rates, helping them in lending to domestic small companies and poor agents. 

Recently, however, there seems to be a shift from subsidizing MFIs 

institutions to a focus on financial sustainability and efficiency of these institutions. 

This goal stresses the importance of being able to cover the cost of lending money 

out of the income generated from the outstanding loan portfolio and to reduce these 

costs as much as possible. Among other things, this increased focus on financial 

sustainability and efficiency is due to a number of  developments the microfinance 

business has been recently confronted with, such as the increasing competition 

among MFIs, the commercialization of microfinance (i.e. the interest of commercial 

banks and investors to finance MFIs), technological change that also has become 

available for, and implemented in microfinance, and financial liberalization and 

                                                 
1 This Chapter is based on Hermes, Lensink, and Meesters (2009). 
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regulation policies of the government (Rhyne and Otero, 2006). These 

developments have induced microfinance institutions to change their behavior, and 

to broaden their services and activities.  

The question that pops up is whether and to what extent shifting the focus 

towards increased financial sustainability and efficiency has implications for the 

outreach of MFIs. On the one hand, the commercialization of microfinance may 

attract increased commercial funds, which may contribute to supporting the 

outreach goal of MFIs. They may enlarge the amount of loans to the poor and/or 

ensure the provision of such loans for a longer period of time. Thus, the absolute 

number of poor people that have access to MFIs may be increased. Moreover, 

increased competition, technological change, and financial market policies, which 

focus on strengthening market forces and improving the stability of MFIs, may 

positively contribute to the efficiency of MFIs. This, in turn, may help generating 

more financial resources with which the poor can be helped. Under these 

circumstances, outreach and financial sustainability and efficiency seem to be 

compatible objectives.  

Yet, focusing on financial sustainability and efficiency may also go at the 

cost of lending to the poor. As lending money to the poor – especially the very poor 

and/or the rural poor – can be very costly, the outreach and sustainability goal may 

be conflicting. Especially in policy circles there is a hefty debate on the 

compatibility versus the trade-off between sustainability and outreach. Whereas the 

so-called welfarist view stresses the importance of outreach and the threat of 

focusing too much on sustainability, the institutionalist view claims that MFIs 

should focus on sustainability.  

While from a policy perspective it is very important to know whether the 

strife for financial sustainability and efficiency is compatible or conflicting with the 

outreach goal, there are surprisingly few studies that have investigated this issue in a 

systematic and appropriate way. Most studies only provide anecdotal evidence and 

use small datasets and/or simple analyses, except for Cull et al. (2007). 

Our study aims at going beyond the existing empirical analyses in two 

important ways. First, we provide an indepth analysis of the potential compatibility 

or trade-off between efficiency of MFIs and their outreach by using a large dataset, 
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containing information for a large number of MFIs over a longer period of time than 

previous studies in this field. Second, we use different measures of sustainability. In 

particular, we use stochastic frontier analysis (SFA) – a technique that has not been 

used extensively in the field of microfinance – to measure the efficiency of 

individual MFIs. We then link the efficiency measures obtained from the SFA to 

measures of outreach. For the analysis we use data for 435 MFIs, which we 

obtained from MixMarketTM over the period 1997-2007. 

The remainder of the chapter is organized as follows. Section 5.2 discusses 

the literature on the relationship between financial sustainability, efficiency and 

outreach of MFIs. In section 5.3 we set out the research methodology and explain 

the SFA in some detail. Section 5.4 continues with a description of the dataset, after 

which the estimation results are presented in section 5.5. In section 5.6 we 

summarize the main findings and provide conclusions we derive from the analysis. 

5.2 Financial sustainability, efficiency and outreach: A short discussion 

of the literature 

Recently, MFIs have been confronted with a number of challenges that has affected 

their way of doing business.2 First, in several countries competition among MFIs 

has increased rapidly (Rhyne and Otero, 2006). The consequences of this increased 

competition for MFIs can be manifold, e.g. lower interest rates, lower costs, more 

efficiency, and the introduction of new financial services, such as saving accounts, 

insurance services, etc. Bolivia is an example of a country that has experienced 

increasing competition in the microfinance industry since the late 1990s. Since then 

interest rates have gone down from 30 per cent in 1998 to 21 per cent in 2005. 

Moreover, Bolivian MFIs have become more efficient and they have increased the 

range of financial services they offer to their clients (Rhyne and Otero, 2006) 

Second, commercial banks have started to become interested in providing 

microfinance, since in the past MFIs have shown that this can be a successful and 

profitable business. K-REP in Kenya and the Commercial Bank of Zimbabwe are 

two examples of commercial banks that have become involved in lending to the 

                                                 
2 This section is partly based on Rhyne and Otero (2006). 
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poor (referred to as “downscaling”) recently.3 Moreover, in some countries the 

government has actively stimulated commercial banks to become involved in 

microfinance.4 Again, this may have put pressure on MFIs to reduce interest rates 

and costs and raise efficiency.  

Third, commercial banks and investors, especially those from developed 

countries, have become increasingly interested in financing MFIs. Large banks such 

as Citigroup, Deutsche Bank and HSBC, for example, have separate microfinance 

divisions, supporting activities of MFIs. The interest of multinational banks is due to 

the so-called “double bottom line” of financing and supporting MFIs: it allows 

banks and investors to show their corporate social responsibility, while at the same 

time these investments provide attractive risk-return profiles (Deutsche Bank 

Research, 2007). The first example of commercial capitalization of MFIs was the 

creation of an investment fund called Profund in 1995, which raised $23 million to 

finance Latin American MFIs. In 2006 private investment funds, also known as 

microfinance investment vehicles (MIVs), held portfolios of MFIs shares with a 

total value of $2.3 billion (CGAP, 2007). Yet, the increased interest from 

commercial players may have also raised the need for MFIs to become financially 

sustainable and enhance their efficiency.  

Moreover, two additional recent developments have helped MFIs to 

improve their sustainability and efficiency. First, new banking technology, such as 

charge cards, ATMs, the use of cell phones and the internet has begun to enter the 

microfinance business, helping to reduce costs and improve the delivery of services 

(Rhyne and Otero, 2006; Kapoor, et al., 2007). Second, several developing 

countries have recently liberalized financial markets, while at the same time 

installing regulations to help improving the stability of the microfinance business. 

These changes of financial market policies may also contribute to improving the 

sustainability and efficiency of microfinance (Hartarska and Nadolnyak, 2007). 

                                                 
3 Bell et al. (2002) describe the process of downscaling of these two banks. Isern et al. (2003) list 227 local 

commercial banks that are active in the market for microfinance. Segrado (2005) describes the involvement of 

commercial banks in microfinance in Egypt. 
4 In Malaysia, Nepal and Thailand, for instance, the government has initiated programs stimulating commercial banks 
to develop microfinance activities. In India the National Bank of Agriculture and Rural Development (NABARD) 
recently initiated a program to involve private banks in microfinance. Seibel and Dave (2002) provide a discussion of 
the commercial aspects of the NABARD programme. 
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The above developments and the resulting emphasis on sustainability and 

efficiency of MFIs may go at the cost of their outreach, however. Reaching the poor 

and providing them with credit may be very costly. Making very small loans 

involves high transaction costs, in terms of screening, monitoring and administration 

costs, per loan. Several authors therefore argue that the unit transaction costs for 

small loans to the poor are high as compared to unit costs of larger loans (Hulme 

and Mosley, 1996; Conning, 1999; Paxton and Cuevas, 2002; Lapenu and Zeller, 

2002). Thus, there may be a trade-off between efficiency and outreach, implying 

that the shifting focus towards increasing sustainability and efficiency reduces the 

scope for the more traditional aim of many MFIs, which is lending to the poor. 

What is the evidence on this trade-off between efficiency and outreach? In 

policy circles there has been a hefty debate on this issue between the welfarists, who 

propagate the dominance of the outreach goal (Woller, 2002; Montgomery and 

Weiss, 2005; Hashemi and Rosenberg, 2006), and the institutionalists, who stress 

the importance of sustainability and efficiency (Rhyne, 1998; Christen, 2001; Isern 

and Porteous, 2005). Both camps provide (in many cases mostly anecdotal) 

evidence to support their view. Recently, however, representatives from both camps 

seem to have moved towards the centre, concluding that, under certain conditions, 

sustainability and outreach may be compatible (Morduch, 2005).  

In the academic literature, however, we find surprisingly few rigorous 

testing of this issue. The most comprehensive study is from Cull et al. (2007). They 

examine the financial performance (using measures of profitability) and outreach in 

a large comparative study, based on a new and extensive data set of 124 MFIs in 49 

countries. The study suggests that MFIs that focus on providing loans to individuals 

perform better in terms of profitability. Yet, the fraction of poor borrowers and 

female borrowers in the loan portfolio of these MFIs is lower than for MFIs that 

focus on lending to groups. It also suggests that individual-based MFIs, especially if 

they grow larger, focus increasingly on wealthier clients, a phenomenon termed as 

“mission drift”. This mission drift does not occur as strongly for the group-based 

MFIs. Thus, Cull et al. (2007) do find evidence for a trade-off between efficiency 

and outreach. In a more recent, largely descriptive paper, Cull et al. (2009) provide 
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further evidence indicating that a trade-off between outreach and commercialization 

may exist. 

Cull et al. (2007) support the findings of several earlier studies, which, 

however, used less rigorous techniques and/or smaller datasets. Olivares-Polanco 

(2005) investigates the determinants of outreach in terms of the loan size of MFIs, 

using data for 28 MFIs in Latin America for the years 1999-2001. The analysis 

includes only one observation for each MFI in the dataset. Using simple OLS, 

Olivares-Polanco’s study confirms the existence of a trade-off between 

sustainability and outreach. Makame and Murinde (2006) analyze the outreach 

versus sustainability trade-off using a balanced panel dataset for 33 MFIs in five 

East African countries for the period 2000-2005. Using different measures of the 

depth (loan size) and breadth (number of borrowers) of outreach, they find strong 

evidence for a trade-off between outreach and sustainability and efficiency. In 

contrast, Gonzalez and Rosenberg (2006) , using data of 2,600 MFI in 2004, suggest 

that there seems to be no conflict between financial sustainability and outreach. 

Although their data set looks impressive, the limitation of the analysis is that their 

data are largely self-reported and unadjusted (Cull et al., 2009). 

Navajas et al. (2003) do not directly analyze the existence of the trade-off, 

but their study may have implications for outreach versus sustainability. They 

discuss the Bolivian microfinance market developments since the mid-1990s and 

show that due to increased competition MFIs changed their lending technologies 

and the borrowers on which they focus their activities. In particular, their discussion 

suggests that the new competitor in the market (in Bolivia, this was Caja Los 

Andes) offered loan contracts that attracted less poor and more productive 

borrowers. Consequently, the first mover in the microfinance market (Bancosol) had 

to adjust its lending policies and, according to Navajas et al. (2003), it switched to 

loan contracts that prevented the less poor, more productive borrowers to move to 

Caja Los Andes. Implicitly, this suggests that competition leads to less access to 

credit for the poorest, i.e. less outreach. In a related paper, McIntosh et al. (2005) 

focus on the effects of increased competition in microfinance. In their study, they 

empirically show that wealthier borrowers are likely to benefit from increasing 

competition among microfinance institutions, but that it leads to lower levels of 
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welfare for the poorer borrowers. This seems to support the view that outreach is 

hurt by the pressure of competition on the business of microfinance. 

To conclude, the above review shows that there is only limited empirical 

evidence on the compatibility or trade-off between sustainability and outreach of 

MFIs. The few studies available suggest that there is a trade-off, yet they mostly use 

small datasets and/or simple analyses, except for Cull et al. (2007). Our study aims 

at going beyond the existing empirical analyses in two important ways. First, we use 

a substantially larger dataset, containing information for a large number of MFIs 

over a longer period of time than any of the previous studies in this field. Secondly, 

we use different measures of sustainability. In particular, we look at the cost 

efficiency of microfinance institutions. In order to do this, we formulate a cost 

function, apply the so-called stochastic frontier analysis (SFA) to determine a cost 

frontier, and determine which factors may explain the distance from the best 

practice cost function (i.e. cost inefficiency). We focus on cost efficiency, and not 

on profit efficiency (which has also been used in the literature on efficiency of 

banks), because for MFIs the focus with respect to efficiency is not on being 

profitable as such. Their ultimate goal is to reduce poverty and they focus more on 

how to be cost efficient (and thus financially sustainable) in attaining this ultimate 

goal. 

To be sure, we are not the first analyzing the efficiency of MFIs and its 

determinants. Actually, there are a few recent studies that have looked into this 

issue. Qayyum and Ahmad (2006) narrowly focus on measuring the efficiency of 19 

MFIs in three South Asian countries (i.e. without looking at the underlying 

determinants) for which they use data envelopment analysis (DEA). Desrochers and 

Lamberte (2003) measure efficiency for a sample of 50 co-operative rural banks, 

using different methodologies, such as SFA and the distribution free approach. They 

focus on aspects of corporate governance and show that more efficient rural banks 

are the ones that are better able to control agency costs. Guttiérrez-Nieto et al. 

(2007), who also use DEA, investigate the efficiency of 30 Latin American MFIs 

and show that differences in efficiency levels are associated with the location of the 

MFIs (i.e. in which country they are) as well as with their institutional type. Paxton 

(2007) uses SFA to measure the efficiency of 190 Mexican Popular Savings and 
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Credit Institutions and concludes that differences in efficiency are associated with 

differences in technology, average loan size, rural outreach and the age of the 

institution. Caudill et al. (2009) use data from 137 MFIs in 21 Eastern European and 

Central Asian countries. They use a mixture modeling approach to estimate cost 

functions, allowing for heterogeneity of cost functions of MFIs. Based on their 

analysis, they show that MFIs become more efficient over time, yet this is 

dependent on their size and whether they offer deposits, as well as on the extent to 

which they receive subsidies. 

We draw two conclusions from the above review of studies on the 

efficiency of MFIs. First, none of the above studies explicitly deals with the 

question of the trade-off between efficiency and outreach. Although some studies 

(e.g. Paxton, 2007; Caudill et al., 2009) take into account determinants that are 

related to outreach, they all focus more generally on the determinants of efficiency 

of these institutions. Second, the above studies use data from relatively small 

samples of MFIs and restrict themselves to one or a few countries, or to countries 

located in just one region. Thus, in our view this study definitely makes an 

important contribution to the existing literature on the efficiency of MFIs by 

explicitly focusing on the trade-off between outreach and efficiency, using 

information for a large set of 435 MFIs for which we have over 1,300 institutional-

year observations. 

5.3 Methodology 

In our analysis we measure cost efficiency in terms of how close the actual costs of 

the lending activities of an MFI are to what the costs of a best-practice MFI would 

have been in case it produces identical output under the same conditions. Cost 

efficiency measures the reduction in cost that could have been achieved if an MFI 

were both allocatively and technically efficient. As cost functions are not directly 

observable, inefficiencies are measured in comparison with an efficient cost frontier. 

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

frontier analysis (SFA) to calculate this frontier. We use SFA, since it controls for 
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measurement errors and other random effects.5 More specifically, we use the SFA 

suggested by Battese and Coelli (1995), henceforth the BC model.  

The general BC model specifies a stochastic cost frontier with the 

following properties: 
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where Ci,t is the total cost MFI i faces at time t and C(yi,t, wi,t, qi,t; β) is the cost 

frontier. In this cost frontier, yi,t represents the logarithm of output of MFI i at 

time t, wi,t is a vector of the logarithm of input prices of MFI i at time t, q are MFI 

specific control variables and β is a vector of all parameters to be estimated. The 

term ui,t captures cost inefficiency and is independent and identically distributed 

with a truncated normal distribution.6 vi,t captures measurement errors and 

random effects, e.g. good and bad luck, and is distributed as a standard normal 

variable. Both ui,t and vi,t  are time and MFI specific and can be represented as:  
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Next, we model the inefficiency of an MFI as: 
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In equation (5.4), the z represents the vector of n variables that determine the 

inefficiency (m) of MFI i at time t. The deltas represent the coefficients. 

Equations (5.1) and (5.4) are solved in one step by using maximum likelihood. 

                                                 
5 Non-parametric techniques do not allow for measurement error and luck factors. These techniques attribute any 

deviation from the best-practice MFI to technical inefficiency. For a more extensive review of the non-parametric and 

the parametric approach, see Matousek and Taci (2004).   
6 Thus, the total costs a MFI faces are never lower than the costs of the frontier. For a graphical representation of 

the frontier and its dynamics, see Berger et al. (1993). The authors show how inefficiency is determined by both 

technical and allocative inefficiency.   
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For the specification of the cost function we use the model developed by 

Sealey and Lindley (1977), who state that a bank acts as an intermediate between 

funders and borrowers.  In particular, we use total expenses per unit of labor and the 

interest expenses per unit of deposits held as input prices, whereas we use the gross 

loan portfolio of an MFI as our measure of output. The cost function has a translog 

specification, and can be specified as follows: 
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In Equation (5.5) TC represents total costs a MFI faces, SALARY represents the 

price of  a unit of labor for one year, R is the interest expenses per unit of deposits 

held, GLP is the gross loan portfolio, and MFITYPE refers to the type of MFI. TC is 

measured as the total expenses of an MFI; SALARY is measured as the total 

operating expenses per employee of an MFI; R is the MFI’s total financial expenses 

per dollar of deposits; and GLP is the gross loan portfolio of the MFI.7 The cost 

function specification takes into account the individual input and output variables, 

the square of these variables, as well as combinations of these variables. All 

variables in Equation (5.5) are taken in logs. We also include a year dummy 

(YEAR), which runs from 1 to 11, the square of the year dummy, and its interactions 

with the input variables to account for technology changes over time.8   

                                                 
7 Data for TC, SALARY, R and GLP are not directly available from the dataset we have used for this study 

(MixMarketTM; see Section 5.4 for a description of this source). Instead, information in terms of ratios, such as total 

costs to total assets, etc. are given only. This is why we have multiplied these ratios with total assets to obtain data for 

TC, SALARY, R and GLP. Thus, TC is measured as the total expenses to total assets ratio times total assets in US 

dollars. SALARY is the operating expenses to total assets ratio times total assets in US dollars, divided by the total 

number of employees. R is the financial expenses to total assets ratio divided by the total deposits to total assets. GLP 

is the gross loan portfolio to total assets ratio times total assets in US dollars. 
8 Including an interaction term of the year dummy with the output variable GLP appeared to be problematic for some 

of the models we estimated, possibly due to problems of multicollinearity between this interaction term and the other 

interaction terms that include the year dummy. 
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In order to control for the fact that different types of MFIs may have 

different cost functions, we add a vector of dummies for the type of MFI 

(MFITYPE). In particular, cost functions may differ between types of MFI due to 

differences in the levels of subsidies these institutions receive from outside. The data 

we use (discussed in more detail below) do not provide detailed information about 

subsidies received, which stresses the need for adding controls for MFI type.9 In the 

estimation outcomes discussed below we report the results for the specific dummy 

variables we have created for the type of MFI. In particular, we have dummy 

variables for banks (BANK), cooperatives (COOP), non-bank financial institutions 

(NONBANK) non-governmental organizations (NGO), rural banks (RURBANK) and 

other organizations (OTHER). The dummy variable OTHER is left out of the 

empirical analysis for reasons of singularity.  

Finally, we add a number of additional control variables. First, we include 

the equity to total assets ratio (EQUITY) as a measure of the differences in risk 

taking by MFIs as is suggested by, among others, Berger and DeYoung (1997), 

Dietsch and Lozano-Vivas (2000), Lozano-Vivas et al. (2001) and Grigorian and 

Manole (2006). Second, as some other studies do, we also include loan loss reserves 

divided by gross loans outstanding (LLR) to control for differences in the risk taking 

strategies among MFIs (Fries and Taci, 2005; Lensink et al., 2008). 

As mentioned before, the central aim of this chapter is to investigate the 

trade-off (or compatibility) between sustainability and efficiency versus outreach of 

MFIs. In the framework we use, mi,t is our measure of inefficiency of an MFI. To 

analyze the relationship between efficiency and outreach we specify an empirical 

model, in which the inefficiency variable is the dependent variable and in which we 

have a number of measures of outreach. Additionally, we include a number of 

control variables that may also influence the inefficiency of MFIs.  

 The general specification of the inefficiency equations we estimate is as 

follows: 

 

titiitititi AGELOANTYPEWOMANALBm ,7,6...3,2,10, δδδδδ ++++= =   (5.6) 

                                                 
9 By adding dummies for different types of MFIs we assume that subsidy levels are similar for the same type of MFIs. 

We admit this is only an approximation of the differences of levels of subsidies. 
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In this equation m stands for the first moment of the inefficiency distribution for 

MFI i at time t. The higher this moment, the more likely it is that the MFI is 

inefficient. The first two variables in this equation are generally accepted measures 

of outreach. They have also been used in other studies (e.g. Makame and Murinde, 

2006; Olivares-Polanco, 2005; Ferro Luzi and Weber, 2006; Paxton, 2007). These 

variables are central to our analysis. ALB is the log of the average loan balance per 

borrower (in US dollars). Higher values of ALB indicate less depth of outreach, 

since in this case the MFI is expected to provide fewer loans to poor borrowers. 

WOMAN denotes the percentage of female borrowers in the total loan portfolio of 

the MFI. Higher values for this measure indicate more depth of outreach, since 

lending to women is associated with lending to poor borrowers. 

We acknowledge that our measures are perhaps rough approximations of 

outreach. First, they cover only one aspect or dimension, i.e. the depth of outreach. 

As discussed in Schreiner (2002), outreach may have several dimensions, such as 

the value a microfinance loan has for the client (i.e. the worth of the loan), the cost 

of the loan to the client, the breadth of outreach, length of outreach and the scope of 

outreach. Yet, as Schreiner (2002) concludes, many of these dimensions are difficult 

to measure. This is especially true in the setting of the large sample of MFIs we use 

in this chapter. Second, Paxton (2003) correctly argues that loan size may be related 

to the term or type of the loan granted, and/or it may be related to the lending 

methodology of the MFI. Using average loan size as a measure of outreach means 

that MFIs targeting service and trading activities will be classified as having better 

outreach than MFIs focusing on manufacturing and agricultural activities, assuming 

that the latter types of activities require larger loans on average. However, given the 

data restrictions we are confronted with and given the fact that we aim at using a 

large panel dataset, average loan size and loans to women are simply the best 

measures we can come up with. Moreover, as was mentioned above, these measures 

have been used in several other studies as well. 

Before developing our expectations with respect to the trade-off between 

outreach to the poor and efficiency of an MFI, we want to stress once again that the 

dependent variable of equation (6) measures the extent to which an MFI is 



Outreach and Efficiency of Microfinance Institutions 

 81 

considered to be inefficient. This means that we expect that for the outreach variable 

WOMAN the coefficient will be significantly positive. For the outreach variable 

ALB the expected coefficient will be significantly negative. 

The remaining variables in Equation (5.6) are control variables. 

LOANTYPE is a vector of dummy variables indicating which type of loans an MFI 

mainly provides. The inefficiency of an MFI may depend on the type of loans it 

mainly provides. From the literature we know that some types of loans demand 

more efforts than other ones. We have four different dummies, indicating that the 

MFI mainly provides individual loans (INDIV), group loans (GROUP), village 

loans (VILLAGE), and individual, group and village loans (ALLTYPE). The group 

of MFIs not included in one of the four dummies consists of those institutions that 

do not report their main lending type. This group of MFIs is left out of the empirical 

analysis for reasons of singularity. 

AGE is a measure of the age of the MFI, i.e. the number of years since its 

establishment. Adding this variable allows for the possibility to test the hypothesis 

that older, more experienced MFIs are more efficient. An alternative hypothesis, 

however, may be that older institutions have had to learn how to cope with 

microfinance practices by trial and error, whereas more recently established 

institutions may profit from the knowledge with respect to microfinance practices 

that has been built-up during the past few decades. In other words, new MFIs may 

leapfrog older institutions in terms of the efficiency of their activities. If the first 

hypothesis holds, the coefficient for AGE is negative and significant, whereas in the 

second case the coefficient will be positive.10  

5.4 Data 

The data on MFIs are taken from MixMarketTM, a global web-based microfinance 

information platform. After adjustments for missing data we have information for 

435 MFIs over a period of 11 years (1997-2007). Our full sample consists of 1,318 

                                                 
10 We also included size effects (measured as the number of active borrowers to which the MFI provides loans) and 

regional effects (by including regional dummies for African, and East Asian and Pacific countries) in the original 

empirical specification of the inefficiency equation. Yet, in the empirical analysis these variables turned out not to be 

statistically significant, which is why we have excluded them from the discussion in the main text of the paper. The 

results of these regressions are available on request from the authors. 
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observations. Appendix D Table D-1 provides the correlation matrix of the variables 

used in the analysis. Table 5.1 describes the dataset in terms of the number of MFIs 

per year for which we have information. As can be seen from Table 5.1A we have 

only 6 observations for 1997 and 13 for 2007.11 In between these two years, the 

number of observations increases from 19 in 1998 to 298 in 2006. Table 5.1B 

shows the number of observations per MFI. For almost 50 per cent of all MFIs in 

our dataset, we have only one or two observations. Moreover, there is not a single 

MFI for which we have data for the entire 1997-2007 period.  

 

Table  5.1A: Description of the panel (MFIs per year) 
Year 
 

Number of MFIs for which we have data in a 
particular year 

1997 6 

1998 19 

1999 30 

2000 42 

2001 60 

2002 123 

2003 190 

2004 243 

2005 294 

2006 298 

2007 13 

  

Total 1318 

 

 

 

                                                 
11 We retrieved the data from the MixMarket website in early 2008. By that time, only few MFIs had finished their 

annual report, which explains why we have a low number of observations for the year 2007. Information on MFIs for 

the 1990s and early 2000s is available only on a limited scale through the MixMarket website. 
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Table 5.2 provides information on which loan type is used most often by 

MFIs in different country regions. The information is taken from the Mix 

Microbanking Bulletin, which makes a distinction between individual lending, 

group or solidarity lending, village bank lending and mixed lending (meaning that 

an MFI does not focus on using either one of the three types of lending).12 The table 

shows that especially the Latin American MFIs in our sample mainly provide 

individual loans, whereas for African MFIs group lending is relatively more 

important.  

Table 5.3 provides descriptive statistics with respect to loan types and 

different measures of outreach. The table suggests that MFIs that focus on group 

lending and village banking are associated more with lending to the poor than MFI 

focusing on individual lending. For instance, the average loan balance per borrower 

is much lower for MFIs focussing on group lending and village lending as 

compared to MFIs, which focus on individual lending. In addition, the percentage of 

female borrowers is higher for MFIs focussing on group and village lending as 

compared to those MFIs that mainly lend on an individual basis.13 

                                                 
12 Note that for several MFIs in our dataset information on the loan type is not available, which also why the sum of 

the rows do not add up to the total amount reported in the last column of Table 5.2. 
13 Unfortunately, for two of the five measures of outreach presented in the table, we have insufficient information in 

our dataset, which is why we only carry out the analysis with the outreach variables ALB and WOMAN. The average 

savings balance per saver is sometimes used as a measure of outreach. Yet, we have not used this measure in our 

analysis, since not all MFIs are allowed to offer savings accounts due to legal restrictions. Using this measure would 

therefore, at potentially, result in biased outcomes.  

Table 5.1 B: Description of the panel (Number of year observations per MFIs) 
Number of year observations available Number of MFIs 

  

1 104 

2 106 

3 85 

4 49 

5 48 

6 19 

7 8 

8 7 

9 5 

10 4 

11 0 

  

Total 435 
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5.5 Estimation strategy and results 

Table 5.4 provides the estimation results with respect to the relationship between 

outreach and efficiency. The procedure we have used to generate these results is 

carried out as follows. As was mentioned before, the approach we follow (i.e. the 

SFA proposed by Battese and Coelli (1995)) simultaneously estimates the cost 

frontier and the inefficiency equation. With respect to the cost function we do the 

Table  5.2: Loan type and country region 
Region Loan type 

 Individual Mixed Solidarity Village Total 

      
Africa 29 87 51 3 170 
East Asia and the Pacific 49 40 3 1 93 
Eastern Europe and Central Asia 7 13 3 0 23 
Latin America and the 
Caribbean 99 22 0 0 121 
South Asia 0 40 7 10 57 
      
Total 184 202 64 14 464 

Table  5.3: Descriptive statistics of outreach measures per loan type 
  Individual Mixed Group Village Total 

Average loan balance per 

borrower (ALB) Mean 1,132 567 115 85 715 
 St. dev. 904 791 46 38 858 
 Obs. 184 202 64 14 464 
       
% loans below US$300 Mean 54 67 94 95 71 
 St. dev. 21 31 12 7 29 
 Obs. 23 42 11 10 86 
       
% woman borrowers Mean 43 64 65 97 58 
(WOMAN) St. dev. 24 26 24 5 27 
 Obs. 138 168 60 14 380 
       
Average savings balance 

per saver(US$) Mean 1,892 2,332 37 22 1,751 
(ASB) St. dev. 10,415 26,409 60 32 18,412 
 Obs. 172 183 62 14 431 
       
% clients below poverty 

line Mean 29 55 75 68 57 
 St. dev. 33 24 50 44 34 
 Obs. 5 22 4 9 40 
       
% clients in bottom half of 

the population Mean 12 13 0 50 17 
 St. dev. 16 6 – 0.5 15 
 Obs. 5 21 1 4 31 
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estimations using the specification of Equation (5.5) without (columns [1] to [3]) 

and with the year dummy and its interactions with the input variables (columns [4] 

to [8]).  

As was mentioned above, our main focus is not on the specification of the 

cost frontier, but on the specification of the inefficiency equation, and on the trade-

off between outreach and efficiency in particular. With respect to the inefficiency 

Equation (5.6) we follow a specific-to-general approach (Brooks, 2002). This 

allows us to explicitly investigate the sensitivity of the results regarding the trade-off 

between outreach and efficiency to different specifications of the inefficiency 

equation. We start the analysis by including the two outreach variables in the 

inefficiency equation separately. We then include both outreach variables together 

in one regression. In Table 5.5, the results for these three different specifications are 

presented in columns [1] to [6]. The results in columns [1] to [3] are based on a cost 

function excluding the year dummy variables. In columns [4] to [6] the results for 

the three specifications are presented when we include the year dummy variables in 

the cost frontier. These six specifications are the ones on which our analysis is 

primarily focused.  

Next, we add different sets of the control variables, which we have 

discussed above, to the three specifications of columns [4] to [6]. These extended 

specifications are presented in columns [7] and [8]. Since our data have a panel 

structure, all estimations have been carried out using pooled regressions. 

Table 5.4 refers to the estimation results of the cost frontier. A positive 

coefficient implies an outward shift of the cost function, and hence – ceteris-paribus 

– higher costs. The estimation results for the cost function appear to be as expected 

in most cases: the coefficients for SALARY and GLP are always significant and 

positive. The coefficient for R is negative, which is not as expected. Yet, several of 

the interaction and quadratic terms are significant as well and some of them are 

positive, which makes it difficult to directly observe the marginal effect of R on total 

costs. We use the so-called delta method to calculate the average marginal effect of 

R on total costs.14 The calculations show that the marginal effect is significant and 

                                                 
14 See Oehlert (1992) for a specification of this method. 
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positive.15 This leads us to conclude that our specification of the cost frontier fits 

theory reasonably well. All dummy variables for the type of MFIs, as well as the 

risk taking variables EQUITY and LLR are statistically significant in all 

specifications in Table 5.4, indicating that the type of MFI and the risk taking 

strategy of an MFI indeed affect the cost frontier. 

 

Table  5.4: Results of the estimations 
 [1] [2] [3] 

SALARY 1.995*** 2.115*** 2.118*** 
 (0.187) (0.227) (0.214) 
R -0.150** -0.102 -0.249*** 
 (0.073) (0.096) (0.084) 
GLP 0.699*** 0.669*** 0.648*** 
 (0.071) (0.089) (0.084) 
SALARY*R 0.018** 0.012 0.025*** 
 (0.008) (0.010) (0.009) 
R*GLP 0.000 0.001 0.003 
 (0.004) (0.005) (0.005) 
SALARY*GLP -0.026*** -0.025*** -0.016** 
 (0.007) (0.008) (0.008) 
SALARY2 -0.067*** -0.081*** -0.082*** 
 (0.013) (0.015) (0.014) 
GLP2 0.012*** 0.013*** 0.012*** 
 (0.002) (0.003) (0.003) 
R2 0.001 0.001 0.001 
 (0.002) (0.002) (0.002) 
BANK -0.457*** -0.300* -0.471*** 
 (0.149) (0.175) (0.157) 
COOP -1.003*** -0.897*** -1.004*** 
 (0.148) (0.173) (0.155) 
NONBANK -0.706*** -0.511*** -0.730*** 
 (0.149) (0.173) (0.157) 
NGO -0.709*** -0.477** -0.751*** 
 (0.151) (0.186) (0.160) 
RURBANK -0.956*** -0.841*** -0.982*** 
 (0.152) (0.182) (0.162) 
LLR 2.585*** 2.537*** 2.403*** 
 (0.206) (0.277) (0.248) 
EQUITY -0.396*** -0.242*** -0.342*** 
 (0.058) (0.064) (0.064) 
Constant -8.411*** -8.033*** -8.782*** 
 (0.850) (1.084) (1.026) 
    
Observations  1,304 1,061 1,061 

* significant at 10%; ** significant at 5%; *** significant at 
1% and standard errors in bracelets. Input prices are Salary 
and interest (R). Output is measured by gross loan portfolio 
(GLP). 

  

                                                 
15 For completeness, we also calculated the marginal effects of SALARY and GLP on total costs with the help of the 

delta method. The results show also for these two variables the marginal effect is significant and positive. 
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Table 5.4: Results of the estimations (Continued) 
  [4] [5] [6] [7] [8] 

SALARY 2.021*** 2.125*** 2.128*** 2.135*** 2.010*** 
 -0.186 -0.227 -0.213 -0.211 -0.213 
R -0.130* -0.027 -0.198** -0.184** -0.193** 
 -0.076 -0.099 -0.086 -0.087 -0.086 
GLP 0.696*** 0.673*** 0.627*** 0.671*** 0.716*** 
 -0.072 -0.095 -0.084 -0.085 -0.086 
SALARY*R 0.015* 0.007 0.024*** 0.021** 0.021** 
 -0.008 -0.011 -0.009 -0.009 -0.009 
R*GLP 0 0.001 0.003 0.004 0.005 
 -0.004 -0.005 -0.005 -0.005 -0.005 
SALARY*GLP -0.026*** -0.024*** -0.015* -0.016** -0.01 
 -0.007 -0.008 -0.008 -0.008 -0.008 
SALARY2 -0.072*** -0.086*** -0.085*** -0.085*** -0.082*** 
 -0.013 -0.016 -0.015 -0.015 -0.014 
GLP2 0.012*** 0.013*** 0.012*** 0.011*** 0.007** 
 -0.002 -0.003 -0.003 -0.003 -0.003 
R2 0.001 0.002 0.001 0.001 0.001 
 -0.002 -0.002 -0.002 -0.002 -0.002 
BANK -0.402*** -0.219 -0.409*** -0.374** -0.383** 
 -0.15 -0.174 -0.157 -0.158 -0.16 
COOP -0.942*** -0.791*** -0.922*** -0.912*** -0.950*** 
 -0.149 -0.173 -0.156 -0.155 -0.157 
NONBANK -0.650*** -0.415** -0.658*** -0.620*** -0.640*** 
 -0.15 -0.172 -0.156 -0.157 -0.159 
NGO -0.650*** -0.342* -0.666*** -0.665*** -0.704*** 
 -0.153 -0.19 -0.16 -0.16 -0.162 
RURBANK -0.885*** -0.713*** -0.891*** -0.904*** -0.983*** 
 -0.153 -0.184 -0.163 -0.163 -0.166 
LLR 2.605*** 2.465*** 2.392*** 2.345*** 2.347*** 
 -0.206 -0.286 -0.247 -0.248 -0.251 
EQUITY -0.392*** -0.251*** -0.347*** -0.287*** -0.292*** 
 -0.058 -0.063 -0.063 -0.065 -0.065 
YEAR -0.190*** -0.204** -0.169** -0.156** -0.133* 
 -0.062 -0.096 -0.076 -0.075 -0.075 
YEAR2 0.007*** 0.008*** 0.008*** 0.007*** 0.007*** 
 -0.002 -0.003 -0.003 -0.003 -0.003 
SALARY*YEAR 0.009 0.007 0.003 0.003 0.001 
 -0.006 -0.009 -0.007 -0.007 -0.007 
R*YEAR 0.002 -0.003 -0.005 -0.005 -0.005 
 -0.004 -0.004 -0.004 -0.004 -0.004 
Constant -7.808*** -7.169*** -8.093*** -8.487*** -8.209*** 
 -0.861 -1.113 -1.048 -1.051 -1.048 
      
Observations  1,304 1,061 1,061 1,061 1,061 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in bracelets. 
Input prices are Salary and interest (R). Output is measured by gross loan portfolio (GLP). 
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The coefficient for the year dummy variable, which is included in columns 

[4] to [8], is always negative and statistically significant, indicating that total costs 

have reduced over time, which we interpret as being the result of technological 

changes. This may be explained by a learning curve effect: due to the strong growth 

of the microfinance business worldwide, knowledge and technology has increased 

and has spilled-over, all contributing to making people more experienced in 

managing MFI activities and their costs. 

Table 5.5 refers to the estimation of the inefficiency equation. The results in 

columns [1] through [6] suggest that there is strong evidence for a trade-off between 

outreach to the poor and efficiency of MFIs. In all equations, the coefficient for ALB 

is negative and highly significant. This suggests that MFIs with lower average loan 

balances (i.e. those that focus more on lending to the poor) are less efficient. In 

addition, the results indicate that MFIs that focus more on female borrowers are less 

efficient, since the coefficient for WOMAN is positive and significant, except for the 

specification presented in column [5].  

The results for the outreach variables do not change when we include 

different sets of control variables. The coefficient for ALB remains to be negative 

Table  5.5: The inefficiency equation 
 [1] [2] [3] [4] [5] [6] [7] [8] 

ALB -0.219***  -0.187*** -0.212***  -0.181*** -0.187*** -0.190*** 
 (0.019)  (0.021) (0.019)  (0.021) (0.021) (0.021) 
WOMAN  0.402*** 0.148**  0.516 0.135** 0.140** 0.139** 
  (0.150) (0.064)  (0.494) (0.062) (0.062) (0.063) 
INDIVIDUAL       0.073 0.074 
       (0.123) (0.123) 
GROUP       -0.207*** -0.196*** 
       (0.069) (0.069) 
VILLAGE       0.041 0.000 
       (0.047) (0.050) 
ALLTYPE       -0.089* -0.078* 
       (0.046) (0.046) 
AGE        0.005*** 
        (0.002) 
         
Constant 2.049*** 0.129 1.912*** 2.017*** -0.472 1.943*** 2.004*** 1.893*** 
 (0.119) (0.490) (0.173) (0.120) (1.941) (0.210) (0.196) (0.190) 
         
Observations  1,304 1,061 1,061 1,304 1,061 1,061 1,061 1,061 

* significant at 10%; ** significant at 5%; *** significant at 1% and standard errors in bracelets. 
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and highly significant in all specifications presented in columns [7] and [8]. Also for 

WOMAN the results remain the same given different specifications.16 

 With respect to the results for the control variables panel B of Table 5.4 

shows the following. First, of the loan type dummies included in the analysis 

GROUP and ALLTYPE always have a negative and significant coefficient (see 

columns [7] and [8]), indicating that MFI focusing on group lending and/or on 

combining group, individual and village lending are more efficient. Especially the 

results with respect to GROUP are interesting. Our results indicate that group 

lending practices are generally less costly, supporting the view that this lending 

technique helps reducing information costs related to lending to the poor more than 

other lending techniques do. This result has also been reported in a recent paper on 

the determinants of cost efficiency of MFIs (Caudill et al., 2009).  

Third, the coefficient for the variable AGE is positive and significant, 

indicating that older MFIs are less efficient (see column [8]). This supports the view 

that more recently established institutions profit from the knowledge with respect to 

microfinance practices that has been built-up during the past few decades. Based on 

the existing knowledge base new MFIs may leapfrog older institutions in terms of 

the efficiency of their activities.17  

In order to investigate whether our results are influenced by the fact that for 

several MFIs we only have a few observations, we also estimate the models using 

data of MFIs for which we have at least four, respectively at least five year 

observations. The results are robust for these subsamples of our total dataset. The 

coefficients for ALB and WOMAN remain highly significant and negative and 

positive, respectively.18  

Summarizing the results in Table 5.4 and 5.5, we find support for the fact 

that there is a trade-off between outreach and efficiency of MFIs in our sample. 

These findings are robust even after controlling for a number of control variables. 

                                                 
16 These results also hold for specifications of the model including size and region effects (i.e. control variables that 

were not significant; see previous footnote 9). 
17 We also included the dummies for the type of MFI in the inefficiency equation (the estimation results are available 

from the authors on request). The results show that if we do this, these dummy variables are all insignificant. We also 

find this result if we include the dummies in the inefficiency equation, but leave them out of the cost frontier 

estimations. These results clearly indicate that the type of MFI is primarily relevant for the cost frontier, while there is 

no indication that it is a relevant issue for explaining differences in inefficiency between different MFIs. 
18 The estimation results of these robustness checks are available from the authors on request. 
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Our results do seem to support findings of Cull et al. (2007), the only other serious 

empirical analysis of the relationship between sustainability/efficiency and outreach, 

even though they look at profitability rather than efficiency. Cull et al. (2007) 

suggest that more profitable MFIs focusing on extending individual loans have less 

poor and female borrowers. Moreover, they show that as these MFIs grow larger 

they increasingly turn to wealthier clients, which indicates “mission drift”. 

We believe we have made an important contribution to the scarce academic 

work on the trade-off discussion. First of all, we use a substantially larger dataset 

than Cull et al. (2007) have in their analysis. Moreover, we use information of MFIs 

over a longer period of time than any of the previous studies in this field. Secondly, 

we use measures of sustainability that are different from these other studies. In 

particular, we look at the cost efficiency of microfinance institutions, applying SFA, 

a method that has been used only very recently in the literature on microfinance. 

5.6 Conclusions 

This chapter has used SFA to examine whether there is a trade-off between outreach 

to the poor and efficiency of MFIs. Using a sample of more than 1,300 

observations, we find convincing evidence that outreach is negatively related to 

efficiency of MFIs. More specifically, we find that MFIs that have a lower average 

loan balance, which is a generally accepted measure of the depth of outreach, are 

also less efficient. Moreover, we find evidence showing that MFIs that have more 

women as clients – again a measure of the depth of outreach – are less efficient. 

These results remain robust after having added a number of control variables. 

In view of the current move to commercialization of the microfinance 

industry this appears to be bad news. Commercialization may induce a stronger 

emphasis on efficiency. Our study suggests that improving efficiency may only be 

achieved if MFIs focus less on the poor. It should be noted, however, that our results 

do not necessarily imply that a stronger focus on efficiency is bad for poverty 

reduction. As Zeller and Johanssen (2006) have pointed out, due to spill-over 

effects, MFIs that strive for efficiency, and score low on outreach to the poor, may 

ultimately cause a higher poverty reduction at the macro level than MFIs that score 

high on outreach indicators. This assumes that these efficient MFIs are able to 



Outreach and Efficiency of Microfinance Institutions 

 91 

contribute to improving economic conditions at the local, regional and country 

level, and that these contributions ultimately are higher than the contributions to 

poverty alleviation made by MFI concentrating on outreach rather than efficiency. 

To the best of our knowledge, until now no study has empirically investigated the 

existence (let alone the size) of the effects of increased efficiency of MFIs at the 

regional or macro (country) level. Further research is needed to look into this issue 

more carefully.  
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Chapter 6  

 Bank Efficiency, Financial Depth 

and Economic Growth1 

6.1 Introduction 

So far this thesis only focused on bank efficiency. In this chapter the link between 

bank efficiency and economic growth is made. There is a sizable amount of 

theoretical literature on the relationship between financial development and 

economic growth. The mechanisms by which financial development affects real 

growth, however, often differ among theories. An intuitive illustration is Pagano’s 

(1993) overview study. Using a simple "AK" model, he shows that financial 

intermediation can affect real growth by increasing the savings rate (e.g., De 

Gregorio, 1994; Jappelli and Pagano, 1994), improving the allocational efficiency 

of investments (e.g., Bencivenga and Smith, 1991; Greenwood and Jovanovic, 

1990; Levine, 1991; and Saint-Paul, 1992a and 1992b), and by enhancing the 

functional efficiency of the banking system (e.g., Viaene, 1993; Sussman, 1993; 

and Gupta and Lensink, 1996, chapter 6). Related to the banking-efficiency 

channel, Graff and Karmann (2006) argue that financial intermediaries need to 

allocate scarce resources efficiently when providing their products and services. 

Because banks in particular employ highly skilled human capital, their inefficient 

intermediation crowds out the use of productive factors in other sectors that could 

potentially foster economic growth and development. 

   The empirical literature on finance and growth is also enormous. Since the 

seminal work of King and Levine (1993), many studies have tested the so-called 

                                                 
1 This chapter is based on joint work with Iftekhar Hasan, Michael Koetter and Robert Lensink. 
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finance-growth nexus. In a comprehensive overview article, for example, Levine 

(1997) surveys no fewer than 280 studies. Although some authors argue that 

finance merely reacts to economic development, most of the empirical evidence 

reports a robust, positive, causal effect of finance on growth (e.g., Levine et al., 

2000). The vast majority of empirical studies employ volume measures of finance 

and implicitly focus on the quantity effects of financial development on economic 

growth. In Pagano’s framework, this relates to the savings-growth effect of 

financial development. Frequently employed data assembled by the World Bank 

and presented in Beck et al. (2000) measures monetization (such as M2 over GDP), 

aggregate bank credit relative to GDP, credit to the private sector over GDP, and 

others. Most of these ratios proxy the quantity effect of financial development. 

 Some of these proxies, albeit in an imperfect manner, can also say 

something about the allocational efficiency of financial development, which Cho 

(1988), Schiantarelli et al. (1994), and Galindo et al. (2007) test explicitly.  In some 

recent empirical studies, important improvements include, for example, the 

distinction between markets and institutions (Arestis et al., 2001; Beck and Levine, 

2002), government versus private bank ownership (Beck and Levine, 2002), the 

regulatory stance (Bekaert et al., 2005), or societal norms (Garretsen et al., 2004). 

Despite the enormous number of empirical papers focusing on the finance-growth 

nexus, it is surprising that almost none deal with the effect of financial development 

on growth via the banking-efficiency channel. The few exceptions analyze samples 

of very small banks (Berger et al., 2004) or consider only the relation between bank 

efficiency and regional growth in individual countries (Lucchetti et al., 2001).  

 The main contribution of this chapter is to derive a measure for 

intermediation quality at the individual bank level and test whether banks' relative 

ability to convert resources into financial products and services affect the extent of 

financial development and growth.  Using a comprehensive global dataset, 

covering approximately 150 countries, the chapter attempts to extend the 

understanding and insight on the literature on finance-growth nexus.2  

                                                 
2 We include 152 countries to estimate efficiency scores. For the estimation of economic growth, the number of 

countries varies between 95 and 132. The difference in number of observations is caused by the lack of observations in 

“Stock market total value traded to GDP” and “Private credit by deposit money banks to GDP.” 
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  To approximate this quality aspect of financial intermediation, we estimate 

bank-specific cost efficiency. The few empirical studies that deal with bank 

efficiency and economic growth use the spread between deposit and lending rates 

as a proxy for banking efficiency. However, this is a very crude measure. We 

instead estimate cost efficiency as the non-random deviation from optimal costs. 

The deviation may be due to excessive employment of scarce resources or reflect a 

suboptimal input mix at given factor prices. 

 At the regional level, a few studies attempt to test the importance of bank 

efficiency via a more sophisticated measure. In line with the approach used in this 

chapter, Lucchetti et al. (2001) measure the efficiency of Italian banks with 

stochastic cost-frontier analysis. The study's systematic deviations from optimal 

cost due to a poor allocation of input factors measure the resources wasted during 

the intermediation process. The results  suggest that both the volume of originated 

credit as well as bank-specific efficiency scores are significantly and positively 

related to regional economic growth, respectively.  Recently,  Koetter and Wedow 

(2006) and Hasan et al. (2009) provide some evidence along the same line for 

German agglomeration and European regions, respectively. These regional growth 

studies indicate that bank efficiency is likely to spur growth in an independent and 

economically significant way. However, generalizing these results requires testing 

the quality hypothesis in an international context. To our knowledge, only Berger et 

al. (2004) provide some evidence in this direction. However, their sample is 

restricted to small community banks, which account only for a limited fraction of 

all funds channelled to investors. 

  The rest of the chapter is organized as follows. Section 6.2 describes the 

methodology, including the estimation of efficiency measures and the growth 

model. Section 6.3 presents the data, and Section 6.4 discusses the results. Section 

6.5 concludes the study. 

6.2 Methodology 

To measure the performance of the financial sector we use the average cost 

efficiency of a country's banking sector as well as the variance of cost efficiency 

within the country. We estimate efficiency with stochastic frontier analysis (SFA). 
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Business and economics research has widely applied SFA to benchmark the 

economic performance of agents.3 An additional error-term component captures 

systematic deviations due to inefficiency. 

 Equation (6.1) depicts an optimum cost frontier. 

 

)exp();,( ,,,,, tititititi uvpyCTC += β      (6.1) 

 

where TC denotes total costs. C(y,p;β) is a cost function that depends on outputs 
(y), input prices (p), and estimated parameters (β). The term v is a common error 
term as in OLS that is normally distributed with mean zero and a fixed variance. 

The u term captures inefficiency. It is a positive distributed term for which several 

distributions may be assumed. We assume for ui,t  an exponential distribution. 

Thus, the higher ui,t, the more costs bank i wastes at time t to produce a given 

output vector and the more inefficient it therefore is. On the other hand if ui,t is zero, 

bank i incurs the optimal costs associated with its production choice, save for 

random error vi,t, and is thus fully efficient. 

 The primary task of a bank is to act as intermediary between savers and 

borrowers. This fits our requirement that a bank should allocate resources at the 

lowest possible cost. To specify the cost function, we follow a model of bank 

production developed by Sealy and Lindley (1977).  According to that model, 

banks demand labor, fixed assets, and funds at given prices to produce financial 

products and services. The output vector is measured in monetary volumes and 

comprises interbank and commercial loans, securities, and other earning assets. 

When conducting their intermediation task, banks demand input factors such that 

total costs are minimized.  

 We estimate the efficient frontier in Equation (6.1) by choosing the 

translog functional form. We obtain bank-specific efficiency estimates ui,t by 

employing the approach of Jondrow et al. (1982). Because we can estimate the 

efficiency score for each bank and because we know where each bank is 

geographically located, we can calculate both mean efficiency and variance for 

                                                 
3 Meeusen and van den Broeck (1977) and Aigner et al. (1977) developed SFA. An overview of the methodology can 

be found in Section 2.3. 
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each country and year. These are our measures for the quality of the financial sector 

in a country. The specific form of the cost function appears in Equation (6.2). 
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TC in Equation (6.2) represents the total costs bank i faces at time t. The outputs in 

Equation (2) are CL and SOEA, which measure total customer loans and securities 

and other earning assets, respectively. PE denotes the input prices, personnel 

expenses over total assets, and IE equals interest expenses over total deposits plus 

total other funding.4 

 In line with the literature, we also control for the level of equity (EP), 

which reflects alternative risk preferences and funding structures. Furthermore, we 

control for the organizational form of the bank: SAVING and COOP are dummy 

variables that equal 1 if the bank is a savings bank or a cooperative bank, 

respectively. GOV adjusts for the governance level in the country in which the bank 

is located. This variable is created with principal-component analysis from the six 

governance indicators suggested in Kaufmann, et al. (2006). 

 Point estimates of efficiency are relative measures and can only be 

compared when obtained with a single estimation. Clearly, assuming one cost 

frontier for all the banks in the world is restrictive because banking systems around 

the world continue to differ systematically. Therefore, we controlled for the 

macroeconomic environment by including the Kaufmann indicators.5 

 Next, we regress financial-development proxies and further controls on 

economic growth. We use the dynamic panel GMM estimator to account for 

                                                 
4 Note that the correct measure for the price of personnel would be personnel expenses over total number of employees. 

Given the lack of employee data, we follow the bank-efficiency literature. 
5 Furthermore, in unreported estimations we specified bank-specific fixed effects without qualitative changes in our 

main results but less convincing maximization procedures.  
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potential endogeneity issues concerning quantity proxies of financial development 

(Arellano and Bond; 1991).6 We consider the critique voiced by Islam ( 1995) and 

specify a reduced-form growth model as a dynamic panel model (see also Beck et 

al., 2000; and Levine et al., 2000) in Equation (6.3): 

 

trrtrtrtrtrtr POPFQFVYY ,,,2,11,, lnlnlnlnln εµγββα +++++= −  (6.3) 

 

Here, Y is GDP per capita and FV is a vector of financial variables used in previous 

studies (such as "stock market total value traded to GDP" and "private credit by 

deposit money banks to GDP." FQ is the financial quality variable. POP measures 

population growth. The t terms are time indicators, and r indexes countries. To 

eliminate µr, an unobserved region-specific effect, we use the single-equation 

GMM estimator (Arellano and Bond, 1991) and employ lagged levels and 

Kaufmann indicators as instruments. 

6.3 Data 

The dataset used in this chapter is almost the same as the dataset of Chapter 3. 

Since the variables used in the analyses of Chapter 3 and this chapter differ and 

data availability differs between variables, the datasets are not completely identical. 

The data used to estimate bank efficiency are obtained from Bankscope. 

Furthermore we included data from Kaufmann et al. (2006). We have an 

unbalanced panel data set containing 8,410 banks and 44,945 observations for the 

years 1996 up to and including 2005. The data are adjusted for inflation and covers 

152 countries in which at least one bank is located. For 141 countries at least 5 

banks are listed in Bankscope. The macro data are obtained from the World 

Development Indicators provided by the World Bank for the years 1996 up to and 

including 2005. Descriptive statistics and the correlations can be found in 

Appendix E.  

                                                 
6 We also used the system GMM estimator developed by Blundell and Bond (1998). Although the results concerning 

the quality effect of financial intermediation remain qualitatively the same, some specification tests indicated preferences 

for the difference estimator. 
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6.4 Results 

We first consider the results from stochastic cost frontier analysis. Next, we turn to 

the growth regression results. 

6.4.1 Cost efficiency across countries 

Table 6.1 shows the result of four stochastic cost frontier estimations. Based on log-

likelihood tests and other information criteria, we find support for a frontier 

specification when controlling for technological change, country-specific quality 

indicators of governance, and other controls. The efficiency scores obtained per 

country are presented in Table 6.2. In subsequent growth regressions we use 

efficiency scores obtained from the unconstrained model in column (1) of Table 6.1.7 

Coefficient estimates of bank’s output and factor prices in Table 6.1 are all highly 

significant, thus corroborating our assumption that inefficiencies prevail in 

international banking. Parameters yield the expected sign, i.e. higher prices and 

outputs cause higher costs. The mean cost efficiency estimates in Table 6.2 further 

indicate that the dispersion of banks’ relative ability to intermediate financial funds is 

relatively large both within and across countries.  

The mean cost efficiency across countries varies between 28 and 91 percent. 

Although we generally find that industrialized countries with many banks are indeed 

more likely to be efficient (e.g. the US, Germany, or the Netherlands), we also find 

that a number of less developed countries exhibit relatively high efficiency of their 

banking systems, for instance Ethiopia or Honduras. As such, merely being a non-

industrialized country therefore does not mean having an inefficient banking system. 

This suggests that our financial-development quality might contain additional 

information compared to traditional indicators of an economy’s monetization.  

                                                 
7 Note, however, that neither estimated coefficients nor the efficiency scores for alternative specifications differ 

substantially and yield rather comparable results. 
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 Table  6.1: Frontier Results 
 [1] [2] [3] [4] 

Obs 44945 44945 44945 44945 
Years 1996-2005 1996-2006 1996-2007 1996-2008 
Countries 152 152 152 152 

ln(TC)     
Constant 1.71*** 1.54*** 1.587*** 1.682*** 
 [0.044] [0.044] [0.038] [0.038] 
ln(CL) 0.506*** 0.502*** 0.492*** 0.491*** 
 [0.005] [0.006] [0.005] [0.005] 
ln(SOEA) 0.376*** 0.384*** 0.373*** 0.366*** 
 [0.006] [0.006] [0.006] [0.006] 
ln(PE) 1.194*** 1.186*** 1.186*** 1.187*** 
 [0.015] [0.016] [0.015] [0.015] 
ln(IE) 0.026*** 0.067*** 0.104*** 0.1*** 
 [0.01] [0.01] [0.009] [0.009] 
ln(CL)2 0.075*** 0.073*** 0.073*** 0.072*** 
 [0] [0] [0] [0] 
ln(SOEA)2 0.068*** 0.066*** 0.066*** 0.066*** 
 [0] [0] [0] [0] 
ln(PE)2 0.041*** 0.043*** 0.043*** 0.043*** 
 [0.002] [0.002] [0.002] [0.002] 
ln(IE)2 0.004*** 0.013*** 0.009*** 0.008*** 
 [0.001] [0.001] [0.001] [0.001] 
ln(CL)*ln(SOEA) -0.136*** -0.13*** -0.13*** -0.13*** 
 [0] [0] [0] [0] 
ln(CL)*ln(PE) -0.002*** 0 -0.001 -0.001 
 [0.001] [0.001] [0.001] [0.001] 
ln(CL)*ln(IE) 0 -0.002*** -0.001 -0.002*** 
 [0.001] [0.001] [0.001] [0.001] 
ln(SOEA)*ln(PE) 0.004*** 0.006*** 0.006*** 0.006*** 
 [0.001] [0.001] [0.001] [0.001] 
ln(SOEA)*ln(IE) -0.007*** -0.008*** -0.005*** -0.003*** 
 [0.001] [0.001] [0.001] [0.001] 
ln(PE)*ln(IE) 0.001 0.008*** 0.011*** 0.013*** 
 [0.002] [0.002] [0.002] [0.002] 
T 0.02*** 0.023*** 0.027***  
 [0.004] [0.004] [0.002]  
T2 -0.001*** 0*** -0.002***  
 [0] [0] [0]  
ln(CL)*T -0.002*** -0.003***   
 [0] [0]   
ln(SOEA)*T -0.001*** -0.001***   
 [0] [0]   
ln(PE)*T -0.001 0   
 [0.001] [0.001]   
ln(IE)*T 0.006*** 0.009***   
 [0.001] [0.001]   
ln(EP) 0.041*** 0.052*** 0.052*** 0.058*** 
 [0.002] [0.002] [0.002] [0.002] 
SAVING -0.121*** -0.146*** -0.149*** -0.148*** 
 [0.004] [0.003] [0.003] [0.003] 
COOP -0.135*** -0.147*** -0.149*** -0.149*** 
 [0.004] [0.004] [0.003] [0.003] 
GOV -0.035***    
 [0.001]    
θ 4.366*** 4.133*** 4.108*** 4.088*** 
 [0.034] [0.031] [0.031] [0.031] 
σv 0.172*** 0.167*** 0.167*** 0.167*** 
  [0.001] [0.001] [0.001] [0.001] 

Standard errors in brackets, * significant at 10%, ** significant at 5%, *** significant at 1%. CL stands for costumer loans;  
SOEA stands for Securities and other operating assets; PE stands for Personnel expenses over total assets; IE stands for 
interest expenses over total assets. EP is the equity position of the bank. GOV is a score component of the Kaufmann (2006) 
institutions data; SAVING and COOP are dummy variables that indicate a savings or cooperative bank.   
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Table  6.2: Efficiency scores 
Nr Country Mean SD T N   Nr Country Mean SD T N 

             

1 Albania  67.30% 6.50% 6 40  45 El Salvador  72.50% 13.30% 9 61 

2 Algeria  57.00% 16.00% 8 20  46 Eritrea  33.70% 5.90% 2 2 

3 Angola  38.30% 11.10% 9 28  47 Estonia  71.60% 13.20% 9 50 

4 
Antigua and 
Barbuda  58.90% 12.20% 2 2  48 Ethiopia  90.60% 6.00% 10 39 

5 Argentina  77.50% 10.60% 10 379  49 Fiji  80.00% 3.80% 2 2 

6 Armenia  65.20% 11.30% 9 37  50 Finland  71.20% 4.00% 9 52 

7 Australia  83.50% 2.30% 10 117  51 France  79.00% 2.60% 9 1944 

8 Austria  74.10% 2.20% 9 1100  52 Gabon  89.50% 4.90% 4 4 

9 Azerbaijan  68.90% 22.70% 4 9  53 Gambia, The 76.70% 6.40% 8 14 

10 Bahamas, The 81.20% 6.30% 6 14  54 Georgia  68.10% 7.90% 7 17 

11 Bahrain  89.80% 2.90% 9 32  55 Germany  83.30% 1.60% 9 13595 

12 Bangladesh  85.50% 1.80% 8 200  56 Ghana  59.90% 10.60% 9 75 

13 Belarus  70.20% 12.90% 8 25  57 Greece  85.40% 1.50% 9 130 

14 Belgium  83.30% 2.70% 9 367  58 Guatemala  76.60% 3.40% 5 8 

15 Belize  84.60% 6.70% 2 2  59 Guinea  49.40% 8.60% 4 6 

16 Benin  68.20% 5.10% 8 32  60 Guyana  79.70% 4.60% 8 24 

17 Bhutan  86.60% 4.90% 8 9  61 Haiti  70.30% 4.80% 2 2 

18 Bolivia  62.30% 13.50% 9 68  62 Honduras  90.60% 2.70% 9 74 

19 Botswana  80.10% 6.40% 10 39  63 
Hong Kong, 
China  81.40% 4.60% 9 70 

20 Brazil  77.80% 1.90% 9 587  64 Hungary  72.30% 11.10% 8 17 

21 
Brunei 
Darussalam 49.30% 12.80% 6 6  65 Iceland  77.00% 7.20% 9 49 

22 Bulgaria  64.90% 14.60% 4 41  66 India  81.40% 3.20% 9 503 

23 Burkina Faso  68.00% 4.10% 8 41  67 Indonesia  75.20% 13.60% 9 327 

24 Burundi  73.90% 11.50% 8 20  68 
Iran, Islamic 
Rep. 86.00% 9.50% 6 6 

25 Cambodia  69.90% 10.60% 4 13  69 Ireland  70.70% 14.30% 8 13 

26 Cameroon  68.90% 10.20% 8 32  70 Israel  88.00% 3.30% 9 70 

27 Canada  78.10% 5.70% 9 89  71 Italy  80.10% 13.80% 10 5077 

28 Cape Verde  66.90% 8.00% 5 13  72 Jamaica  80.00% 6.50% 7 21 

29 

Central 
African 
Republic  84.70% 0.50% 2 2  73 Japan  79.40% 3.00% 9 3517 

30 Chad  81.30% 7.20% 5 8  74 Jordan  81.50% 3.30% 9 33 

31 Chile  69.80% 2.50% 9 197  75 Kazakhstan  71.50% 16.60% 9 40 

32 China  55.70% 10.80% 8 24  76 Kenya  80.10% 4.70% 9 133 

33 Colombia  69.40% 6.40% 9 222  77 Korea, Rep. 71.00% 8.20% 9 134 

34 
Congo, Dem. 
Rep. 28.50% 5.90% 3 0  78 Kuwait  86.30% 3.60% 8 32 

35 Congo, Rep. 28.50% 5.90% 3 5  79 
Kyrgyz 
Republic  50.20% 0.00% 1 2 

36 Costa Rica  88.00% 1.70% 9 134  80 Latvia  65.80% 13.20% 9 136 

37 Croatia  80.80% 3.90% 8 165  81 Lebanon  76.80% 5.40% 9 215 

38 Ctte d'Ivoire 74.40% 5.10% 8 38  82 Lesotho  59.30% 7.00% 8 18 

39 Cyprus  74.40% 8.10% 9 69  83 Libya  69.00% 15.60% 5 7 

40 
Czech 
Republic  56.90% 14.70% 9 142  84 Lithuania  77.70% 4.70% 9 73 

41 Denmark  78.20% 1.60% 9 664  85 Luxembourg  78.10% 1.80% 9 692 

42 Djibouti  89.40% 1.20% 3 4  86 
Macao, 
China 79.20% 6.10% 4 22 

43 
Dominican 
Republic  68.50% 7.10% 9 103  87 

Macedonia, 
FYR 64.20% 11.10% 9 57 

44 Ecuador  62.60% 10.90% 8 97  88 Madagascar  50.80% 9.40% 8 24 

Note: T is the amount of time periods avialable and N the total amount of bankobservations for the country 
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Table  6.2: Efficiency scores(continued) 
Nr Country Mean SD T N   Nr Country Mean SD T N 

             

89 Malawi  81.50% 7.30% 8 24  122 Saudi Arabia  88.30% 2.80% 9 35 

90 Malaysia  71.60% 16.50% 10 240  123 Senegal  66.30% 6.00% 9 47 

91 Maldives  65.70% 9.60% 5 5  124 
Serbia and 
Montenegro 54.80% 21.10% 4 40 

92 Mali  72.00% 11.20% 9 33  125 Seychelles  84.50% 10.10% 4 5 

93 Malta  85.40% 4.50% 10 49  126 Sierra Leone  73.40% 5.90% 9 29 

94 Mauritania  54.80% 19.40% 8 14  127 Singapore  69.50% 9.40% 9 74 

95 Mauritius  84.90% 4.70% 9 46  128 
Slovak 
Republic  57.80% 11.70% 9 70 

96 Mexico  80.20% 3.70% 5 56  129 Slovenia  83.50% 3.30% 9 43 

97 
Micronesia, Fed. 
Sts. 91.10% 0.00% 1 1  130 South Africa  77.90% 12.70% 10 108 

98 Moldova  78.00% 5.40% 9 57  131 Spain  84.40% 0.80% 9 1006 

99 Mongolia  56.70% 17.30% 6 19  132 Sri Lanka  74.70% 11.10% 6 8 

100 Morocco  72.80% 3.20% 9 58  133 Sudan  62.90% 18.60% 9 39 

101 Mozambique  62.70% 10.00% 9 39  134 Suriname  72.30% 5.10% 8 8 

102 Namibia  87.80% 1.90% 9 29  135 Swaziland  89.50% 1.80% 8 24 

103 Nepal  79.50% 4.20% 9 74  136 Sweden  76.60% 3.50% 9 395 

104 Netherlands  85.10% 3.90% 9 94  137 Switzerland  80.70% 1.60% 9 2047 

105 New Zealand  83.90% 2.90% 10 51  138 Tanzania  80.40% 5.30% 2 2 

106 Niger  65.70% 11.20% 8 13  139 Thailand  73.30% 15.70% 8 34 

107 Nigeria  67.80% 4.40% 8 38  140 Togo  63.30% 18.40% 9 17 

108 Norway  80.00% 2.60% 9 352  141 
Trinidad and 
Tobago  80.60% 4.90% 10 42 

109 Oman  82.50% 9.50% 9 50  142 Tunisia  88.10% 6.00% 9 96 

110 Pakistan  81.80% 4.10% 9 159  143 Turkey  78.40% 10.80% 8 34 

111 Panama  77.20% 7.70% 9 47  144 Ukraine  63.40% 17.10% 9 131 

112 
Papua New 
Guinea  84.90% 4.00% 7 20  145 

United Arab 
Emirates  88.30% 1.80% 8 79 

113 Paraguay  56.20% 17.50% 9 103  146 
United 
Kingdom  76.10% 6.40% 10 314 

114 Peru  62.60% 7.70% 9 123  147 United States  83.60% 2.50% 9 4518 

115 Philippines  65.30% 13.70% 9 42  148 Uruguay  77.50% 14.70% 8 68 

116 Poland  81.40% 4.10% 9 80  149 Uzbekistan  71.50% 11.70% 8 27 

117 Portugal  72.80% 2.00% 9 145  150 Venezuela, RB 73.80% 5.50% 9 250 

118 Romania  67.90% 21.10% 9 27  151 Vietnam  77.10% 4.70% 9 99 

119 
Russian 
Federation  64.00% 13.00% 9 376  152 Zambia  79.60% 8.00% 7 27 

120 Rwanda  57.60% 8.30% 8 23             

121 Samoa  73.10% 10.50% 3 3   Total 74% 13.60% 1169 44829 

Note: T is the amount of time periods avialable and N the total amount of bankobservations for the country 

6.4.2 Individual and joint finance-growth effects 

By showing the results of the Arellano and Bond (1991) estimations, Table 6.3 

illustrates the relation between conventional measures of financial development and 

the relative ability of banking systems to intermediate financial funds. The first two 

columns show the outcomes of models in which the “standard” financial sector 

variables are included. We find evidence that neither the quantity of the financial 

market nor the volume of deposits financial institutions held foster economic growth 

individually. Though it contradicts much of the earlier literature on the relation 

between finance and growth, this result is in line with Rousseau and Wachtel (2007). 
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They offer fairly univocal evidence that the finance-growth nexus established in 

earlier periods vanishes when considering (i) more recent periods and (ii) separating 

developed and less developed countries (see also Rioja and Valev 2004).  

Put differently, a mere deepening of credit and capital markets does not 

necessarily imply an expansion of output. Instead, transforming savings into 

investments might yield an independent effect. Columns three to five of Table 6.3 

show according specifications that include our efficiency measure (CE) of each 

country's banking sector relative to the world frontier. This measure is significant at 

the one percent level for every specification. It ranges between 0.1 and 0.3. Because 

the dependent variable is logged and CE runs from 0 to 1, a 0.1 increase of efficiency 

will increase GDP per worker by approximately one percent. Thus, we find evidence 

of an independent quality effect in recent years.8 

 This relation is economically significant. Though many developed 

economies would consider an increase in cost efficiency of their banking system hard 

to accomplish, Table 6.3 highlights that policies to enhance banking-market 

efficiency should yield real benefits, too (especially for a number of economies in 

transition). Importantly, the joint specification of both quantity and the efficiency 

measure in column five highlight that deeper capital and deposit markets paired with 

better banks are most beneficial for an economy. Intuitively, banks' relative ability to 

conduct their selection and monitoring tasks might be exactly what is necessary to 

realize economic growth via easy access to financial markets and institutions. 

 Because these results suggest that quantity and quality of finance interact, 

Table 6.3 specifies additional results in columns six to nine. First, we show 

specifications where CE interacts with the financial-markets quantity measure. The 

results are in line with the effect of columns three to five and are significantly positive 

at the one percent level. Likewise, the interaction effect of efficiency and the size of 

the stock market is always positive and significant at a five percent level. This 

indicates that a deeper financial sector has a positive impact on economic growth. 

                                                 
8 One can argue that the causality is the other way around and that high growth ensures that the banking sector becomes 

more efficient, yet, since our efficiency measure is a relative measure, it is less prone to reverse causality. Reason is that 

independent of the real cycle (boom with e.g. rising wages, bust with e.g. decreasing interest rates), banks take such 

effects of factor prices as exogenous when doing their optimization into account with varying degrees of 

insight/ability/skill, which is exactly their efficiency. Put differently, no matter if say interest rates by the ECB go up or 

down, banks should make optimal (i.e. efficient) choices. 
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Note that our results support the central role played by the quality aspect of financial 

intermediation. Similarly, the effect of credit markets on economic growth is 

calculated (column 8 and 9). The results show that the size of the credit market has no 

impact on economic growth at all.  

6.4.3 Conditional marginal effects of financial depth measures 

Our results indicate that although improving quality exerts an individual effect, the 

quantity effect often documented in previous literature appears to interact with the 

quality effect in recent years. We want to further explore the economic significance 

of this interaction. Therefore, we also calculated the stock market's marginal effect on 

economic growth conditional on an interval of the quality measure (CE). The results 

are in Figure 6.1. Relative stock market capitalization has a significant effect on 

economic growth of at least five percent if the banks' cost efficiency is higher than 

Table  6.3: Estimates 
 [1] [2] [3] [4] [5] 

  Markets Banks Both MKT Both FI All 

      
Lagged Log GDP per capita 0.838*** 0.659*** 0.796*** 0.682*** 0.744*** 
 [0.051] [0.120] [0.039] [0.104] [0.068] 
CE   0.122*** 0.131*** 0.180*** 
   [0.035] [0.048] [0.040] 
Stock market total value 0.007  0.005  0.009* 
 traded to GDP [0.006]  [0.005]  [0.006] 
Private credit by deposit   0.039  0.027 0.024 
  money banks to GDP  [0.027]  [0.020] [0.018] 
Population growth -0.033** -0.02 -0.031 -0.021 -0.037** 
 [0.015] [0.017] [0.019] [0.019] [0.014] 
 1.420*** 2.709*** 1.665*** 2.445*** 2.098*** 
Constant [0.418] [0.941] [0.328] [0.824] [0.575] 
            

Time dummies yes yes yes yes yes 

      
Sargan Test 69.75 77.92 94.59 99.35 79.39 
Sargan Prob 0.182 0.0599 0.271 0.172 0.435 
AR1 -3.577 -2.469 -3.397 -3.061 -2.961 
AR2 -1.468 -1.188 -1.512 -0.933 -1.486 
Observations 674 898 638 805 576 
Countries 104 139 102 135 95 
Number of instruments 71 71 99 99 91 

Notes: All variables in logs. GDP measured in 2000 USD. Population growth includes three percent annual 
depreciation. One-step estimates covering period 1996 to 2005. Sargan test from two-step estimates. Robust 
standard errors in brackets, * significant at 10%; ** significant at 5%; *** significant at 1%. The lag length 
for the instruments is chosen such that the number of instruments is about the same as the number of 
countries. All six Kaufmann variables included as additional instruments. The Sargan test is based on the 
Arellano Bond two-step estimator. 
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about 80 percent.9 Because the majority of countries exhibit CEs above this 

threshold, we conclude that better banks and deeper capital markets benefit most 

economies. In turn, Figure 6.2 clearly illustrates that private credit never has a 

positive effect on economic growth.10 To some extent these results corroborate 

studies that find a complementary role for both financial markets and institutions. 

Robustness: efficiency dispersion and productivity instead of output. 

 

 

Table 6.3: Estimates (Continued) 
  [6] [7] [8] [9] 

  mkt int mkt int all FI int FI int all 

     
Lagged Log GDP per capita 0.806*** 0.745*** 0.807*** 0.700*** 
 [0.043] [0.084] [0.084] [0.082] 
CE 0.262*** 0.327*** 0.094* 0.269*** 
 [0.062] [0.090] [0.051] [0.074] 
Stock market total value -0.014** -0.021  0.009 
 traded to GDP [0.007] [0.016]  [0.007] 
Private credit by deposit   0.024 0.018 -0.012 
  money banks to GDP  [0.019] [0.028] [0.029] 
Population growth -0.034** -0.034*** -0.022 -0.035*** 
 [0.014] [0.012] [0.019] [0.012] 
CE * Stock market 0.029** 0.040**   
 [0.011] [0.019]   
CE * Private credit   -0.023 0.055 
   [0.027] [0.043] 
 1.487*** 1.978*** 1.476** 2.403*** 
Constant [0.368] [0.695] [0.662] [0.672] 
          

Time dummies yes yes yes yes 

     
Sargan Test 80.59 75.03 115.5 80.33 
Sargan Prob 0.398 0.349 0.443 0.21 
AR1 -2.8 -2.399 -3.975 -2.745 
AR2 -1.299 -1.289 -0.96 -1.547 
Observations 638 576 805 576 
Countries 102 95 135 95 
Number of instruments 91 85 127 85 

Notes: All variables in logs. GDP measured in 2000 USD. Population growth includes three percent annual 
depreciation. One-step estimates covering period 1996 to 2005. Sargan test from two-step estimates. Robust 
standard errors in brackets, * significant at 10%. ** significant at 5%; *** significant at 1%. The lag length 
for the instruments is chosen such that the number of instruments is about the same as the number of 
countries. All six Kaufmann variables included as additional instruments. The Sargan test is based on the 
Arellano Bond two-step estimator. 

 

                                                 
9 The standard errors of the coefficients for the marginal effects are calculated with the use of the delta method (Oehlert,  

1992 
10 Model 6 and model 7 of Table 6.3 are used to create Figure 6.1. Models 8 and 9 of Table 6.3 are used to create Figure 

6.2. 
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In Table 6.2 we showed that the cost efficiency of banks varied not only 

across but also within countries. This might cast concerns regarding possible 

aggregation bias when specifying only the first moment of the CE distribution in 

second-stage growth regressions. In addition, a relatively large dispersion could 

indicate that agents face larger uncertainty about obtaining banking services from an 

efficient intermediary. Alternatively, a broad range of efficiency levels could indicate 

that the banking industry is willing to “experiment” and incur poor results at times. 

Though being as such more risky, an industry with a larger appetite for innovative but 

potentially inefficient projects might also be rewarded with larger returns (i.e., higher 

output per capita). Given this ambiguity, we also specify a coefficient of variation 

(COV) calculated as the standard deviation over the mean of CE per country. Table 

6.4 shows the results of the main growth models analyzed in Table 6.3, including the 

COV measure of efficiency. All main results remain intact. Higher mean cost 

efficiency continues to exert an economically and statistically significant positive 

output effect. The measure of uncertainty, COV, is in none of the specifications 

significant at a five percent level. Hence, a dispersed banking system in itself appears 

not to be a reason for concern to policy makers. 
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Figure  6.1: Marginal effect of the stock market on economic growth conditional on 

efficiency 
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Figure  6.2: Marginal effect of private credit on economic growth conditional on 

efficiency 
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 Finally, as a robustness check we present in Table 6.9 growth regressions 

specifying GDP per worker as a simple measure of productivity. Because better 

financial intermediation should spur economic growth by reducing the allocative 

inefficiency when selecting investment projects, this effect should be particularly 

apparent when testing a simple productivity measure more directly. All results remain 

qualitatively identical and therefore confirm the individual quality effect of better 

banks for both output and productivity. 

 

Table  6.4: Inclusion of uncertainty of bank efficiency  
 [1] [2] [3] 

  Both MKT Both FI All 

    
Lagged Log GDP per capita 0.812*** 0.697*** 0.729*** 
 [0.040] [0.120] [0.066] 
CE 0.209*** 0.233*** 0.230*** 
 [0.040] [0.052] [0.051] 
Stock market total value 0.005  0.007 
 traded to GDP [0.005]  [0.006] 
Private credit by deposit   0.024 0.022 
  money banks to GDP  [0.024] [0.017] 
Population growth -0.024 -0.003 -0.023 
 [0.018] [0.023] [0.015] 
CE * Stock market    
    
CE * Private credit    

    
COV CE 0.059 0.083* 0.066 
 [0.041] [0.050] [0.050] 
Constant 1.454*** 2.228** 2.158*** 

 [0.342] [0.956] [0.574] 
     

Time dummies yes yes yes 

    
Sargan test 85.5 97.43 82.51 
Sargan prob 0.263 0.356 0.165 
AR1 -4.815 -3.312 -4.281 
AR2 -2.413 -1.495 -2.582 
Observations 605 717 545 
Countries 99 121 92 
Number of instruments 91 106 85 

Notes: All variables in logs. GDP measured in 2000 USD. Population growth includes three percent 
annual depreciation. One-step estimates covering period 1996 to 2005. Sargan test from two-step 
estimates. Robust standard errors in brackets, * significant at 10%. ** significant at 5%; *** significant at 
1%. The lag length for the instruments is chosen such that the number of instruments is about the same as 
the number of countries. All six Kaufmann variables included as additional instruments. The Sargan test 
is based on the Arellano Bond two-step estimator. COV is the coefficient of variation. 
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Table 6.4: Inclusion of uncertainty of bank efficiency (Continued) 

 [4] [5] [6] [7] 

  mkt int mkt int all FI int FI int all 

     
Lagged Log GDP per capita 0.779*** 0.722*** 0.718*** 0.722*** 
 [0.040] [0.072] [0.133] [0.067] 
CE 0.227*** 0.322*** 0.232*** 0.209*** 
 [0.075] [0.080] [0.073] [0.070] 
Stock market total value -0.003 -0.015  0.006 
 traded to GDP [0.013] [0.014]  [0.006] 
Private credit by deposit   0.028 0.014 0.011 
  money banks to GDP  [0.018] [0.033] [0.029] 
Population growth -0.023 -0.021 -0.008 -0.023 
 [0.016] [0.015] [0.021] [0.016] 
CE  * Stock market 0.01 0.028*   
 [0.015] [0.016]   
CE * Private credit   -0.001 0.017 

   [0.024] [0.040] 
COV CE 0.026 0.056 0.073 0.039 
 [0.048] [0.046] [0.048] [0.047] 
Constant 1.721*** 2.156*** 2.060** 2.237*** 

 [0.340] [0.604] [1.044] [0.577] 
      

Time dummies yes yes yes yes 

     
Sargan test 78.22 79.94 100.9 84.59 
Sargan prob 0.261 0.575 0.319 0.431 
AR1 -5.05 -4.284 -3.428 -4.415 
AR2 -2.346 -2.478 -1.464 -2.59 
Observations 605 545 717 545 
Countries 99 92 121 92 
Number of instruments 85 98 109 98 

Notes: All variables in logs. GDP measured in 2000 USD. Population growth includes three percent 
annual depreciation. One-step estimates covering period 1996 to 2005. Sargan test from two-step 
estimates. Robust standard errors in brackets, * significant at 10%. ** significant at 5%; *** significant at 
1%. The lag length for the instruments is chosen such that the number of instruments is about the same as 
the number of countries. All six Kaufmann variables included as additional instruments. The Sargan test 
is based on the Arellano Bond two-step estimator. COV is the coefficient of variation. 
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6.5 Conclusion 

This chapter introduces a direct measure of financial intermediation quality to 

analyze the finance-growth nexus.  This measure of banks’ efficiency, rooted in 

microeconomic banking theory, provides a relative measure of financial 

intermediaries’ abilities to convert scarce resources relatively efficiently into 

financial services and products.  Hence, it enjoys two decisive advantages to 

previously employed quantity-oriented measures (e.g., aggregate credit to 

economic output). 

 First, it is conceptually much more closely related to the theoretical 

notion that better rather than more financial intermediaries foster growth. Second, 

because it measures relative ability within a peer group of banks, the measure is 

less prone to valid concerns of reverse causality.  Independent of an expanding or 

a contracting economy, bankers should always be able to demand scarce 

resources in optimal proportions and choose production plans that invest in the 

most profitable projects at given risk. 

 This chapter sheds new light on the quality-based finance-growth nexus 

for a comprehensive sample of more than 100 countries between 1996 and 2005.  

We report that the relation between volume-based measures of financial 

development and economic growth is weak.  We also observe that countries’ 

mean cost efficiencies are, both individually and jointly with volume measures, 

significantly and positively related to output growth. The effect is also 

economically significant as a 0.1 increase in efficiency increases GDP per capita 

or worker by approximately one percent.  

 Our evidence further underpins the importance of considering the 

benefits from the interaction of an efficient banking system with deep financial 

markets. At the same time, the analysis of conditional marginal effects highlights 

that, only beyond a certain minimum level of approximately 70 percent cost 

efficiency, financial-market deepening has a significant effect on growth.  In turn, 

we find little evidence supporting a positive relation between the relative volume 

of credit and growth that received overwhelming attention in the literature in 

recent years. 
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Chapter 7  

 The Influence of Misspecification 

on Stochastic Frontiers and 

Efficiency Estimates 

A simulation approach 

7.1 Introduction 

One problem in production analysis is how to deal with factors that are neither 

inputs nor outputs that influence the performance of a decision making unit (DMU). 

Nonetheless, these factors can of course have a direct effect on the production 

function of a DMU and thus can be seen as factors that drive technology. However, 

it may also be that these factors only influence the ability of the DMU to produce 

according to the production function. Variables of this kind are e.g. institutional 

variables as used in Chapter 3 and 4. Institutions may have an impact on the 

adoption of technology which implies that they are factors that drive technology. On 

the other hand it may also be argued that they only influence the ability of a DMU 

to properly use the technology. If the former is the case one can argue to include the 

factors directly in the production function. One of the concepts that deal with the 

latter case is the inefficiency theory (Deprins and Simar, 1989). A DMU is called 

inefficient if it does not produce the output that can be expected from its production 

function. Stochastic frontier (SFA) models are developed to deal with the concept of 

efficiency.  
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In the 1990s several SFA models have been suggested to cope with 

variables that influence efficiency (e.g. Reifschneider and Stevenson, 1991; 

Kumbhakar et al., 1991; Huang and Liu, 1994; and Battese and Coelli, 1993 and 

1995). These models make it possible to include variables in the production function 

and in a function that drives efficiency.  This, however, gives the problem where to 

include the variable. As stated already in Deprins and Simar (1989 p. 85) 

 

“… it may be difficult to determine whether a particular [variable] has to be 

considered as a production factor (an x-factor) or as an exogenous factor for 

inefficiency (a z-factor).” 

 

Ideally the answer where to include the variable should result from theory. For 

instance, it is not likely that ownership structure, as examined in Chapter 4, is a 

production factor, while it certainly can affect efficiency.  Yet, even with a clear 

theory there is a possibility of including a variable incorrectly. To overcome this 

possibility it is possible to include a variable in both factors as, e.g., Battese and 

Broca (1997), Lundvall and Battese (2000) and Bos et al. (2009) do. This solution, 

however, assumes that SFA models are capable to separate the effects of the two 

factors, i.e. a technology factor (x-factor) and an exogenous or efficiency factor (z-

factor)  

The validity of this assumption is unknown and remains to be tested as 

already pointed out by Battese and Broca (1997 note 4). This chapter examines the 

influence of misspecification and the capability of an SFA model to separate the two 

effects. Several different specifications of the Battese and Coelli (1993, 1995) model 

(from now on BC model) are estimated on data that is generated according to a 

number of data generating processes (DGPs). The obtained estimates of the 

parameters from the BC models are compared to the parameters of the underlying 

DGPs to evaluate how severe the problems of a misspecified model are. The choice 

of the BC model for the simulations is based on i) its ability to include variables that 

act as z-factors, ii) its widely use. Although new estimators are developed that deal, 

e.g., with heterogeneity in the production function (see e.g. Greene, 2004; 2005) the 
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concept of the BC model is often added to the model if one is interested in z-factors 

(Greene 2004). 

A second part of the analysis will focus on efficiency scores. When a SFA 

model is estimated it is possible to calculate the efficiency of each DMU with the 

method of Jondrow et al. (1982). Although this is not the first study that deals with 

this issue (see e.g. Bauer et all., 1998) it is the first in using simulated data as far as I 

know. The benefit of using simulated data is that all of the assumptions are met and 

that the results are not driven by noisy data. Bauer et al. (1998) use several 

techniques to calculate efficiency from real DMUs and they look, among other 

things, whether the different approaches rank the DMUs in approximately the same 

order and whether the different approaches identify mostly the same DMUs as best- 

and worst-practice. Since this study uses simulated data it can examine whether the 

estimated ranking is similar to the true ranking and whether misspecification has an 

influence on the efficiency ranking. Since ranking DMUs on efficiency is often used 

in benchmarking studies, as well as by consultancy firms, it is interesting to know 

what the influence of the specification is on this ranking. 

The remainder of this chapter is as follows. Section 7.2 describes the 

methodology. It explains in short how SFA models in general and the BC model in 

particular are specified and how the simulation is implemented. Section 7.3 shows 

the results and section 7.4 concludes. 

7.2 Methodology 

This section starts with a short summarization of the BC model. For a more 

extensive overview of the model the reader is referred to Section 2.3.3. A complete 

SFA model with an assumed truncated normal distribution for the efficiency term is 

given in Equation (7.1a), (7.1b), and (7.1c). 

 

uvxxy −+++= 22110 βββ       (7.1a) 

),0(~ 2

vNv σ         (7.1b) 

),(~ 2

vmNu σ+         (7.1c) 
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The term y in Equation (7.1a) can be seen as the log of output and x1 and x2 can bee 

seen as the log of inputs and are the x-factors, e.g. capital and labor. The v term 

captures noise and is normally distributed according to Equation (7.1b). The u term 

is the efficiency term and is truncated normally distributed. The truncated 

distribution in Equation (7.1c) has a first moment m that is assumed to be constant 

for all DMUs. Battese and Coelli (1993; 1995) make it possible to include variables 

that drive efficiency by allowing this first moment m to vary for each DMU. In their 

model m is determined by variables that are thought to be z-factors as shown in 

Equation (7.2). 

 

...110 ++= zm δδ        (7.2) 

 

In Equation (7.2) z1 is a variable that acts as a z-factor and δ0 and δ1 are parameters 

that have to be estimated. Now if a z-factor with a positive delta increases, m 

increases, the probability of a larger efficiency term u increases and a DMU 

becomes less efficient. The opposite holds of course as well. So, if the estimated 

coefficient for a z-factor is positive, an increase in the factor means a decrease in 

efficiency and vice versa. 

Accordingly, the BC model makes it possible to include characteristics that 

might affect efficiency. This, however, generates the following problem. If there is a 

variable that affects production, but there is no sound theory that clarifies whether 

this effect is an x-factor or a z-factor one does not know where to include the 

variable in the model. This engenders the danger of a misspecified model.  This 

chapter shows the influence of misspecification on the estimated parameters and the 

obtained efficiency scores by using a simulation approach. The simulation approach 

is based on the idea to use data generating processes (DGPs) to generate several 

series. Next, these series are used to estimate the BC model. This sequence is 

repeated 10,000 times. After that, the obtained results of all the estimations are 

compared and tested against the values of the parameters in the DGPs. The general 

DGP that is used is given in Equations (7.3) and (7.4). 

 

uvqxxy −++++= 322110 ββββ      (7.3) 
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qm 10 δδ +=         (7.4) 

 

Series x1, x2, and q are randomly generated series. The noise term v is generated 

according to Equation (7.1b), i.e. it is normally distributed with a fixed variance. 

The efficiency term u is generated according to (7.1c), i.e. it is truncated normally 

distributed with a fixed variance and each observation has a unique m. This variable 

m is generated with the series q and Equation (7.4). Finally, y is generated with the 

use of Equation (7.3). The several DGPs differ in the parameters beta and delta that 

are chosen. Three main type of DGPs can be distinguished, namely, the z, x, and zx 

type. DGPs of the z type have a β3 that is set to zero. This implies that the series q 

only have an impact on output y via efficiency. Series q act in this type of DGP as a 

z-factor. DGPs of the x type have a δ1 that is set to zero. So, in these DGPs the series 

q act as an x-factor. Finally the zx DGPs have a non-zero β3 and δ1. All the 

parameters for each DGP are listed in Table 7.1. 

For each DGP three types of BC models are estimated. The first type is 

Model z in which variable q is included as a z-factor. The second type is Model x in 

which variable q is included as an x-factor. In the last model, Model zx, variable q is 

included as a z- and an x-factor. So, the correct model for DGP z is Model z the 

correct model for DGP x is Model x and Model zx is the correct one for DGP zx. 

Table  7.1: DGP coefficients 
 Kernel  Inefficiency 

DGP z uvxxy −+++= 22110 ββα  
 

),(~ 2

110 uzNu σδδ ++
 

DGP x uvxxxy −++++= 3322110 βββα  
 

),(~ 2

0 uNu σδ+
 

DGP zx uvxxxy −++++= 3322110 βββα  
 

),(~ 2

110 uzNu σδδ ++
 

    

DGP z1 z2  x1 x2  zx1 zx2 zx3 zx4 

Obs 1,000 1,000  1,000 1,000  1,000 1,000 1,000 1,000 

Frontier           

β0 0.30 0.30  0.30 0.30  0.30 0.30 0.30 0.30 
β1 0.70 0.70  0.70 0.70  0.70 0.70 0.70 0.70 
β2 0.25 0.25  0.25 0.25  0.25 0.25 0.25 0.25 
β3 0 0  0.80 -0.80  0.80 -0.80 -0.80 0.80 

inefficiency           

δ0 0.30 0.30  0.30 0.30  0.30 0.30 0.30 0.30 
δ1 0.50 -0.50  0 0  0.50 0.50 -0.50 -0.50 

Variance           

σu 1.00 1.00  1.00 1.00  1.00 1.00 1.00 1.00 
σv 0.75 0.75  0.75 0.75  0.75 0.75 0.75 0.75 
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The BC model has to be estimated with a maximum likelihood procedure, however, 

this procedure does not always converge to a solution. If no convergence was met 

within one hundred iterations the simulation run is dropped from the results.  

7.3 Results 

7.3.1 Averages 

Figures 7.1 to 7.6 give the estimates of the coefficients of all the DGPs.1 For 

creating these plots only converged runs are used, i.e. convergence is met within 

100 iterations. For reasons of readability of the graphs only estimates between -5 

and 5 are plotted. For DGP z the correct specified model is Model z, for DGP x it is 

Model x and for DGP zx Model zx is the correct specified model. 

It is remarkable that the estimates for parameters β1 and β 2 for the frontier 

variables x1 and x2 do not change even if the model is misspecified (Figure 7.1 and 

7.2). The curves of the three models are the same in all figures. So, a misspecified 

model does not influence the estimates for the frontier parameters. Furthermore it 

can be seen that the estimates are quite accurate since they range from 

approximately 0.6 to 0.8 for β1 and 0 to 0.5 for β2. None of the models gave an 

estimate with the wrong sign. The average estimate of these coefficients is the same 

as used in the DGPs as can be seen in Appendix F Table F-1. 

                                                 
1 Some extra information about the estimated coefficients can be found in Appendix E Table E-1. 
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More problematic is the estimate for the parameter of the constant β0 

(Figure 7.3). For DGPs z1 and z2 the estimates of the 3 models are more or less in 

line with each other, although they all show a large deviation in the estimates. For 

DGPs x1 and x2 it can be seen that the misspecified model (Model z) does not 

follow the shape of the estimates of the right model (Model x) and general model 

(Model zx). Although a constant is not always analyzed in a regression, it is of 

interest for people who work on productivity analysis. This result shows that one 

should take some care with the interpretation of the constant. For these DGPs all 

models have a large deviation in the estimates for the constant as well. The same 

reasoning holds for DGPs zx1 to zx4, yet, now all the models show a different 

pattern for their estimates. The estimates for the constant in the inefficiency term 

(δ0) show the same pattern as the constant in the frontier although the deviations are 

even larger than for β0 (Figure 7.4). An odd result is the discontinuity in the line for 

model z in DGP zx. In general a smooth line for the estimates is expected (and also 

observed) since, all the variables are taken from a continuous distribution. Yet for 

these lines a flat line around zero is observed with two kinks before and after the 

zero. 

Figure 7.5 shows the estimates for parameter β3 (note that this coefficient is 

only estimated in model x and zx). For DGP z the coefficient should be zero. The 

estimates for this coefficient by the general model (Model zx) lie around zero yet 

there is some volatility. The estimates by Model x are below or above zero, 

depending on the sign of parameter δ1 in the underlying DGP. This indicates that the 

general model is able to separate between the z- or efficiency-factor and the 

technology- or x-factor effects whereas the specific model indicates that there is an 

x-factor effect while the actual effect is from a z-factor. For DGP x1, x2, and zx1 to 

4, Model x and zx show the same pattern, yet, the variance of the estimates is 

smaller for Model x. 
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Figure 7.6 shows the estimates for parameter δ1 (note that this parameter is 

only estimated in Models z and zx). These figures show more or less the same 

pattern as Figure 7.5 for DGP z and zx in the sense that the estimated coefficients of 

Model z have less variance than Model zx, but they under and overshoot for DGP x. 

This indicates that the estimate picks up a z-factor effect although there is an x-

factor effect. However, the story is a bit different for DGP zx. It turns out that the 

estimate of δ1 in Model z is strongly influenced by the sign of β3 in the underlying 

DGP. It seems that the efficiency- or z-factor effect is stronger than the technology- 

or x-factor effect and that the x-factor effect is picked up in δ1. The estimates of 

Model zx on the other hand, show an extreme large variance, especially for DGP 

zx3 and zx4. 

 

Table  7.2: Number of correctly estimated models 
Panel A  DGP z1   DGP z2  

 Model z Model x Model zx Model z Model x Model zx 

       
Correct runs 10000 10000 10000 10000 10000 10000 
Converged 9994 9486 9939 9975 8871 9729 
Sig 779 1667 981 875 761 975 
Sig (no cons) 9785 9394 7888 1452 8850 4396 
Correct 7718 0 6913 7372 5 6870 
Correct (no cons) 8164 0 7741 7699 5 7682 
Correct Sig 150 0 156 126 0 115 
Correct Sig (no cons)  8048 0 6522 3118 5 3527 

       
Panel B  DGP x1   DGP x2  

 Model z Model x Model zx Model z Model x Model zx 

       
Correct runs 9995 9995 9995 9980 9980 9980 
Converged 9235 9529 9472 9256 9607 9529 
Sig 8405 1195 851 1321 1194 878 
Sig (no cons) 9200 9494 9310 9210 9571 9366 
Correct 0 6829 6897 0 6895 6937 
Correct (no cons) 0 8123 7689 0 8195 7739 
Correct Sig 0 111 63 0 111 64 
Correct Sig (no cons)  0 8123 7618 0 8195 7678 

Correct runs denote the number of runs for which at least the maximization procedure started. The cause of a not 
starting maximization is probably a wrong skew. Converge gives the number of runs that converged within 100 
iterations. Beta and Delta gives averages of the estimates for Beta and Delta respectively.Sig stands for the amount of 
models for which all coefficients are significantly different from zero at a five percent level, with the exception of the 
coefficient that was set zero in the specific DGP. Sig (no cons) is the same as Sig, however the constants (Beta0 and 
Delta0) are left out in the testing. Correct gives the amount of Correct estimated models. This means that the real values 
of the coefficients lie in the 95 percent confidence intervals of the estimated coefficients. Correct (no cons) denote the 
same as Correct, however, the constants are left out again. Correct Sig combines the restrictions of Sig and Correct. 
This means the number of models for which all estimates are significantly different from zero and the real value lies in 
the 95 percent confidence interval. The Correct Sig (no cons) does the same, however, without the constants again. 
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Table7.2: Number of correctly estimated models (Continued) 
Panel C  DGP zx1   DGP zx2  

 Model z Model x Model zx Model z Model x Model zx 

       
Correct runs 9976 9976 9976 9994 9994 9994 
Converged 7268 9255 9183 9455 9438 9238 
Sig 4801 3567 976 4143 3573 874 
Sig (no cons) 6914 8975 3896 9133 9148 2875 
Correct 2 0 4780 0 0 4785 
Correct (no cons) 18 0 5494 0 0 5513 
Correct Sig 0 0 11 0 0 11 
Correct Sig (no cons)  0 0 2484 0 0 1775 

       
Panel D  DGP zx3   DGP zx4  

 Model z Model x Model zx Model z Model x Model zx 

       
Correct runs 9953 9953 9953 9995 9995 9995 
Converged 6638 8063 8173 9109 7749 8009 
Sig 1757 1026 709 8186 1030 576 
Sig (no cons) 6634 8057 1240 9102 7743 1060 
Correct 0 2004 4728 0 1934 4595 
Correct (no cons) 0 2314 5638 0 2235 5493 
Correct Sig 0 40 3 0 41 3 
Correct Sig (no cons)  0 2314 680 0 2235 580 

Correct runs denote the number of runs for which at least the maximization procedure started. The cause of a not 
starting maximization is probably a wrong skew. Converge gives the number of runs that converged within 100 
iterations. Beta and Delta gives averages of the estimates for Beta and Delta respectively.Sig stands for the amount of 
models for which all coefficients are significantly different from zero at a five percent level, with the exception of the 
coefficient that was set zero in the specific DGP. Sig (no cons) is the same as Sig, however the constants (Beta0 and 
Delta0) are left out in the testing. Correct gives the amount of Correct estimated models. This means that the real values 
of the coefficients lie in the 95 percent confidence intervals of the estimated coefficients. Correct (no cons) denote the 
same as Correct, however, the constants are left out again. Correct Sig combines the restrictions of Sig and Correct. 
This means the number of models for which all estimates are significantly different from zero and the real value lies in 
the 95 percent confidence interval. The Correct Sig (no cons) does the same, however, without the constants again. 

 

7.3.2 Significance levels 

The former section discussed the estimates of the SFA models. This section deals 

with the obtained confidence intervals. This can give some insight in the power of 

SFA models. Table 7.2 provides the number of significant and the amount of 

correctly estimated coefficients. Correct runs in Table 7.2 denote the number of runs 

for which at least the maximization procedure started. The maximization does 

sometimes not start because the initial values of the maximum likelihood procedure 

generate a missing likelihood score. For real life research this problem can be 

overcome by playing around with the initial values. However, this solution can 

increase the simulation time extremely and thus is not feasible. Converge gives the 

number of runs that converged within 100 iterations. Sig stands for the amount of 
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models for which all coefficients are significantly different from zero at a five 

percent level, with the exception of the coefficient that was set zero in the specific 

DGP. Sig (no cons) is the same as Sig, however the constants (b0 and d0) are left out 

in the testing since for some analyses the constants are of no importance. Correct 

gives the amount of correctly estimated models. This means that the real values of 

the coefficients lie within the 95 percent confidence intervals of the estimated 

coefficients. Correct (no cons) denote the same as Correct, however, the constants 

are left out again. Correct Sig combines the restrictions of Sig and Correct. This 

means the number of models for which all estimates are significantly different from 

zero and the real value lies in the 95 percent confidence interval. The Correct Sig 

(no cons) does the same, however, without the constants again. 

Panel A of Table 7.2 shows the results of the DGPs that have a z-factor. 

From this panel it is clear that  if the variable that is a z-factor is solely included as 

an x-factor, almost no correct estimation results will be obtained. Probably the z-

factor will show up as an x-factor. It is remarkable that the results for model z, as 

well as model zx, are much better for a positive coefficient of the z-factor than a 

negative one. When the variable has a negative sign, however, there is a bigger 

chance that the inefficiency term is close to zero which makes it hard for the model 

to assign the correct first moment and thus to estimate the correct coefficient. When 

the variable is included as a z-factor as well as an x-factor, Model zx is quite capable 

to assign the effect to the right place. For DGP z2 it even gives better results than 

Model z. 

For Panel B of Table 7.2 where Model x is the correct model the same 

results hold as for Panel A. Model z is in this case never estimated correctly. Model 

x, however, is in general significant and has the correct estimates, as long as the 

constant is not taken into account. This also holds for Model zx. In contrast to Panel 

A, the results of Panel B show that it does not matter whether the sign of the 

coefficient of the frontier variable is positive or negative. 

Panel C and D of Table 7.2 show the results of the DGPs that have one 

variable that is a z-factor and an x-factor. In panel C the z-factor effect is positive 

while in Panel D the effect is negative. As can be seen from Panel C Model z and 

Model x almost never yield the correct estimates. Model zx also does not perform 
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very well. Although, in 50 percent of the runs the true value lies within the 95 

percent confidence interval of the estimated value, the amount of significant runs 

lays only between 30 and 40 percent (without the constants taken into account). 

When those two are combined the amount of “good” estimates is around 20 persent. 

This percentage even decreases further if the z-factor coefficient is set negative as 

can be seen from Panel D. Probably the standard deviations of the coefficient 

become very large since the model cannot distinguish between the frontier and the 

inefficiency effect. However, even with the increased standard errors, the right 

estimate for the coefficients is not in the 95 percentage confidence interval for half 

of the simulated runs. Furthermore, in Panel D Model x is performing better than 

Model zx. However, since the model estimates one parameter less than Model zx it 

is not a completely fair comparison. 

From Table 7.2 we can in general conclude that a misspecified model will 

come up with wrong estimates. The idea to include a variable as an efficiency- or z-

factor and a technology- or x-factor (general Model zx) is a possibility to overcome 

this problem. The model is quite good in separating between the two effects. It does 

not perform worse than the specific model. Yet, there is a slight decrease in power. 

However, if the model has to deal with a DGP with two simultaneous effects, it 

does not perform very well. Although the specific models also do not perform very 

well on this type of DGPs. 

7.3.3 LR-tests 

This section deals with a post estimation test to find the correctly specified model. If 

it is possible to determine the correctly specified model, one can gain from the more 

powerful specific model (i.e. the change of a type two errors becomes smaller) than 

estimating a general model. The test of interest in this section is the LR-test. This 

test is chosen because it is according to the Neyman-Pearson lemma the most 

powerful test, i.e. it has the greatest power (one minus type-two-error) among all 

possible test of a given size (Neyman and Pearson, 1933). AIC or BIC are other 

tests that are often used for model selection, but they are probably not suited for 

SFA model selection. AIC and BIC use the sums of squared residuals. These 

residuals, however, exist in an SFA model of an efficiency component and noise 

(the v and u term of Equations (7.1b) and (7.1c)). If an SFA model correctly predicts 
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high inefficiency the sum of squared residuals will be high. This can be overcome 

by focussing only on the error component of the residual, but it is not certain that the 

technique of Jondrow et al. (1982) will work correctly with a misspecified model. 

For all DGPs likelihood ratio (LR-) tests are calculated for each run 

between the two restricted models (Model z and Model x) and the general model 

(Model zx) at a significance level of 5, 2, and 1 percent. Table 7.3 shows the total 

number of runs for which the LR-test is accepted or rejected. The only criterion for 

Table  7.3: LR-tests 
Panel A  DGP z1   DGP z2  

 5% 2% 1% 5% 2% 1% 

Converged runs 9465 9465 9465 8807 8807 8807 
LRz 643 317 193 556 274 174 
LRx 8264 7482 6797 6624 5546 4705 
LRz & LRx 513 256 150 442 224 148 
LRz & !LRx 130 61 43 114 50 26 
!LRz & LRx 7751 7226 6647 6182 5322 4577 
!LRz & !LRx 1071 1922 2625 2069 3211 4076 

       
Panel B  DGP x1   DGP x2  

 5% 2% 1% 5% 2% 1% 

Converged runs 8698 8698 8698 8806 8803 8806 
LRz 7142 6424 5730 7218 6477 5794 
LRx 702 369 226 706 378 236 
LRz & LRx 589 280 160 587 297 172 
LRz & !LRx 6553 6144 5570 6631 6180 5622 
!LRz & LRx 113 89 66 119 81 64 
!LRz & !LRx 1443 2185 2902 1469 2248 2948 

       
Panel C  DGP zx1   DGP zx2  

 5% 2% 1% 5% 2% 1% 

Converged runs 6467 6467 6467 8489 8489 8489 
LRz 4222 3430 2850 2993 1911 1343 
LRx 2640 1946 1496 4012 2995 2322 
LRz & LRx 2439 1798 1381 1614 871 533 
LRz & !LRx 1783 1632 1469 1379 1040 810 
!LRz & LRx 201 148 115 2398 2124 1789 
!LRz & !LRx 2044 2889 3502 3098 4454 5357 

       
Panel D  DGP zx3   DGP zx4  

 5% 2% 1% 5% 2% 1% 

Converged runs 5039 5039 5039 6591 6591 6591 
LRz 3353 2662 2177 3479 2587 2036 
LRx 1255 782 523 1992 1248 871 
LRz & LRx 1135 686 460 1317 710 425 
LRz & !LRx 2218 1976 1717 2162 1877 1611 
!LRz & LRx 120 96 63 675 538 446 
!LRz & !LRx 1566 2281 2799 2437 3466 4109 

Converged runs gives the number of runs for which all models converged within 100 iterations. LRz means that 
Model z is tested against Model zx with an LR-test and is rejected at the respectively significance level. The same 
analogy holds for LRx. Combinations of LRz and LRx read as a logical statements with the “!” as the logical NOT 
and the ”&” as the logical AND. Thus, !LRz & LRx means LRz is not rejected and LRx is rejected. 
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a run to be included in the overview of Table 7.3 is that all models have to converge. 

So if a model did not convergence the run is included in Table 7.3. The amount of 

converged runs is shown on the first line of each panel. Furthermore, Table 7.3 

shows LRz which means that Model z is tested against Model zx. The same analogy 

holds for LRx. Furthermore, combinations of LRz and LRx are given. They read as 

a logical statement with the “!” as the logical NOT and the ”&” as the logical AND. 

Thus, !LRz & LRx means LRz is not rejected and LRx is rejected.  

Panel A of Table 7.3 shows the results of DGP z1 and z2. Since the correct 

model for these DGPs is Model z LRz should not be rejected while LRx should. 

Depending on the significance level of the LR-test and the DGP almost half to more 

than three quarters of the runs show the expected result. Furthermore, it is 

noteworthy that only a fraction of the runs show the completely wrong result in the 

sense that LRx is not rejected while LRz is. In Panel B the result of DGP x1 and x2 

are given. These results are in line with what is shown in Panel A. About a half to 

two thirds of the total runs show the expected result and there are almost no wrong 

results. 

In panels C and D the results of the GDPs that have a frontier and 

efficiency effect are shown. Since the general model (Model zx) is the right model 

LRz as well as LRx should be rejected. However, if this is compared with the wrong 

result (i.e. LRz and LRx are not rejected) it turns out that for the majority of the runs 

the wrong result is obtained. However, something is going wrong, since a rejection 

of the null hypotheses of LRz and LRx contradict each other. It is impossible that a 

model with the variable only included in the frontier and a model with the variable 

only included in the inefficiency term are both better than the general model. More 

problematic for DGPs zx is that for a large number of runs LR-test one is not 

rejected while LR-test two is. This wrongly indicates that model one is the right 

model. 

Thus in general it can be said that although the LR-test works sufficiently 

in cases where there is only one effect, no matter whether this effect is in the frontier 

or in the efficiency term. Yet, the LR-test does not work when the correct model is 

the general model where one variable should be included in th frontier as well as in 

the efficiency term.  
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7.3.4 Efficiency scores 

For the last part of the analysis the focus shifts from estimated coefficients to 

efficiency scores. Since SFA is often used for benchmarking it is important to see 

what the influence of misspecifying or not controlling for heterogeneity is. Horrace 

and Schmidt (1996) already showed that confidence intervals are rather large for 

efficiency scores. To overcome this problem, the focus in this section is on 

efficiency ranking rather than the exact efficiency scores. This is in line with earlier 

research (e.g. Bauer et al., 1998). They argue that for benchmarking reasons it is not 

that important whether an efficiency score is high or low, yet, it is interesting where 

the decision making unit (DMU) is located with respect to the other DMUs. 

Although it is interesting to see whether models are able to predict the rank 

in the correct order, it is more insightful to see whether the best performing DMU is 

at least ranked within for instance the best performing 10% of DMUs. Figures 7.7 

and 7.8 show for how many DMUs the correct rank is predicted given such a 

margin. On the x-axis the distance is given, i.e., how much the predicted rank of a 

DMU may mismatch the real rank while it still is seen as a correct prediction. The 

y-axis gives the percentage of correct ranks to total observations. So, if x is zero, a 

rank is only counted as  correctly predicted if the prediction is exactly the 

unobservable true rank, while if x is five hundred the rank is counted as a correct 

prediction if the prediction is within 500 positions of the true rank. E.g., if x is 500 

and the predicted rank is 200, while the true rank is 600, it is called a correct 

prediction since the 400 positions mismatch is smaller than 500. On the other hand, 

if the predicted rank would be 50, it would be called an incorrect prediction since a 

mismatch of 550 positions is larger than 500. Since each simulation has 1,000 

observations, the correct predicted ranks at a distance of 1,000 should be one, even 

if the best performing DMU is ranked as the worst. 
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Figure  7.7: Estimates of Efficiency For DGP z and x 
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Figure  7.8: Estimates of efficiency for DGP zx 
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From figure 7.7 it can be seen that Model z (the right model) is 

outperforming Model x (misspecified) for DGP z1 and z2, while for DGP x1 and x2 

it is Model x that outperforms model z. Yet for DGPs x1 and x2 the difference 

between those models is larger. The performance of the general model (Model zx) is 

more difficult to observe since this model has the same rank prediction as the 

correct model. Figure 7.8 shows the graphs of DGP zx. It follows from the graphs 

that Model zx (this time the right model) outperforms model z and x although model 

x performs in all cases pretty good as well. Remarkable is the shift of model z. 

While it performs quite will in DGP zx2 and zx3 it performs badly in DGP zx1 and 

zx4. The DGPs for which model z performs badly use the same sign for the frontier 

effect as for the efficiency effect. Since these effects may cancel each other out it is 

not that strange that Model z is doing a bad job. The good performance of Model x 

in this case is remarkable though. 

7.3.5 Overall results 

Given the results shown in Figures 7.1 to 7.6 and Tables 7.2 and 7.3 we can 

conclude that in general the best way to proceed for estimating an SFA model with 

variables that are only z-factors or x-factors is to include those variables as a z-factor 

and a x-factor. If there is only one effect the model is quite capable in determining 

the correct effect. Although this approach slightly reduces the power of the model, 

i.e. the chance of getting a type two error is getting higher, the reduction in power is 

quite small. If there is an x- an a z-effect SFA models do not perform very well, 

however, the right specification still would be to include the variables in the frontier 

as well as in the inefficiency term. This rule of thumb is supported by Figures 7.7 

and 7.8 that focus on efficiency score prediction. The general model performs 

almost always as good as the correctly specified model. 

An LR-test can be used to test which model is correctly specified. If the 

underlying DGP has only a x- or a z-factor, the LR-test is capable in determining the 

correctly specified model. However, if the DGP has an x- as well as an z-factor, the 

LR-test often indicates that a wrongly specified model is the model to choose. Since 

the underlying DGP cannot be observed, an LR-test might not be a suited test to 

determine which model is the model to choose. 

Although not part of the research question of this chapter, it turns out, that 
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SFA models have severe problems in separating the effects of the constant in the 

production function and the constant in the efficiency part. This by itself does not 

need to be a problem as long as these constants are not interpreted. One can argue 

that it will have an effect on the level of obtained efficiency scores as well. For 

efficiency rankings this does not have to be a problem.  

7.4 Conclusion 

Using a simulation approach I find that in general stochastic frontier analysis (SFA) 

models are quite capable to separate efficiency effects from frontier effects if the 

underlying data generating process (DGP) has only one of these effects. However, if 

the underlying DGP has an efficiency as well as a frontier effect, SFA models have 

difficulties in determining the correct parameters. Given this result it is best practice 

to include a variable in both terms of the model if theory cannot provide an answer 

where to put it. Even if this causes a misspecification of the model, the model is not 

doing a worse job than a correctly specified model. 

The use of likelihood ratio tests (LR-test) to determine the right model only 

work if there is only one effect in the DGP. If there are two effects the LR-test does 

not provide a clear cut answer. Since the underlying DGP cannot be observed it is 

best practice not to use the LR-test for determining the correct specification. 

Because the general specification is capable to determine the correct effects, this is 

not necessary though. 

Furthermore, it turns out that the estimates for the constants in SFA models 

are rather poor. This is not a problem as long as no results are based on the 

interpretation of them. For example, if a large coefficient of the constant in the 

efficiency term is found, this does not automatically mean that many producers are 

inefficient. Also a high coefficient for the constant in the frontier does not imply that 

technology adds much to production. 

For the use of SFA as a benchmarking model the same rule holds as for the 

estimation of coefficients in the frontier and the efficiency term. If a model is 

specified with some variables in the efficiency term it is wise to include them in the 

frontier as well. Even if in the right model the variables are only included in the 

efficiency term including them in the frontier as well does not harm the ranking. If, 
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on the other hand, the right model contains the variables only in the frontier or in the 

efficiency term, the misspecification can influence the ranking seriously. 

The results of this chapter may have some implications on the findings of 

previous chapters in this thesis. In Chapter 3, three types of estimations are carried 

out to examine the impact of institutions on the total costs of a bank. In the first type 

of estimations, variables about institutions are included in the efficiency term. In the 

second type of estimations, the institution variables are included in the frontier, and 

in the last type of estimations, variables are included in the efficiency term as well 

as in the frontier. The approach of using several types of estimations was used to 

give a clear picture on how institutions influence the total costs of banks. However, 

the results of this chapter indicate that only the last type of estimations was needed 

to come up with such a picture. 

In Chapter 4 the variable of interest is ownership. For this variable we have 

a theory about where it should be included in the SFA model, namely in the 

efficiency term. In this light, the results of this chapter are not that important. 

However, Chapter 4 focuses on the influence of institutions on the impact of 

ownership on efficiency and the institutional variables are therefore only included in 

the efficiency part of the model. Yet, one can question whether they should be 

included in the frontier as well. Although the results of this chapter sugest that they 

should but this chapter does not take into account any influences of variable one on 

efficiency via variable two, while variable one may have a technology effect as 

well. How to deal with such cases is left for future research. 

In Chapter 5 the trade-off between outreach and efficiency is examined. 

Because of this question, outreach variables are included in the efficiency term only. 

Yet, if one sees the outreach of a microfinance institution (MFI) as an output, it 

should be included in the frontier. However, if outreach is included in the frontier, 

the model completely changes the idea of what an MFI does. This problem is more 

related to the discussion of determining the inputs and outputs of financial 

institutions as discussed in Section 2.4. Although this decision will influence the 

estimation results it is beyond the scope of this chapter and is left for future research. 

Since Chapter 6 does not deal with factors that determine efficiency, the 

results of this chapter do not have an impact on the results of Chapter 6. 
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Chapter 8  

 Conclusions and Policy 

Implications 

8.1 Conclusions 

This thesis is a collection of essays that all deal with efficiency of financial 

institutions. Efficiency of financial institutions is an often studied subject. Yet, the 

essays in this thesis are among the first studies that especially focus on the impact of 

macro institutions on efficiency. An efficient financial sector is important to avoid 

that valuable resources are spoiled. Furthermore, a specific type of financial 

institution, namely microfinance institutions (MFIs), is studied. MFIs focus on 

providing credit to the poor who have no access to commercial banks, in order to 

reduce poverty and to help the poor with setting up their own income generating 

businesses. Within this thesis the following research questions are addressed: 

• Do country institutions have an impact on technology and efficiency of 

banks and if so, what is the effect? 

• Are foreign banks as efficient as domestic banks and do institutions have an 

impact on possible differences between the two? 

• Is there a tradeoff between outreach and efficiency of MFIs? 

• Does the efficiency of a financial sector foster economic growth? 

• What is the influence of a misspecified stochastic frontier model on 

stochastic frontiers and efficiency scores? 
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The first three questions have a micro perspective, while the fourth question has a 

macro perspective. With the answer on the fourth question the answers to question 

one and two can also be linked to the macro perspective. The last question deals 

with a methodological issue. This issue was raised while working on the first four 

research questions. Each of the questions is covered in one chapter of this thesis. 

Chapter 2 discusses the concepts and methodologies used in the rest of the 

thesis. It provides some extra background for the rest of the chapters. Chapter 3 

addresses the first research question that deals with the influence of institutions on 

bank efficiency and technology. In this chapter two contradicting hypotheses are 

discussed. The first hypothesis states that institutions should have a positive effect 

on technology adoption and cost efficiency. The general idea behind this hypothesis 

is that differences in institutions may prohibit the adoption of new technologies. 

Moreover, institutions can play a role in rent seeking, corruption, monopoly power, 

or the immobility of factors of production (Jermanowski, 2006), which can cause an 

inefficient use of technology. The opposite hypothesis, however, states that an 

improvement in institutions may improve access of low-grade borrowers to the 

credit market (Japelli et al., 2005), which raises the average rate of default, and 

hence may have a negative effect on bank efficiency. The results show that well 

developed institutions in a country have positive effects on technology adoption and 

on cost efficiency. This means that banks that are located in countries with a well 

developed institutional framework have the ability to lower their costs. 

Chapter 4 focuses on the second research question and examines the cost 

efficiency of foreign and domestic banks. The literature that deals with the 

efficiency of domestic and foreign banks has come up with two competing 

hypothesis. The first hypothesis is the so called home field advantage hypothesis 

(Berger et al., 2000). This hypothesis states that domestic banks are more efficient 

than foreign banks because of their better knowledge of the market. The other 

hypothesis is the global advantage hypothesis (Berger at al., 2000). According to 

this hypothesis foreign banks are more efficient due to their access to more 

advanced technologies and the possibility of being less subject to domestic credit 

allocating rules. Next to examining the efficiency of domestic and foreign banks, 

this chapter looks into the effects of institutions on the differences between 
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efficiencies of domestic and foreign banks. The findings are that domestic banks are 

more efficient than foreign banks. This favors the home field advantage hypothesis. 

However, if the institutions in the host country are well developed, the efficiency of 

a foreign bank increases. Moreover, the institutions of the home country of the 

foreign bank play a role in the efficiency of the foreign bank. The better the 

institutions, the more likely it is that the bank becomes more efficient. Furthermore, 

the results show that the similarity of the institutions between the host and home 

country play a role in the efficiency of the bank. The more similar the institutions 

are, the more efficient the bank becomes. This indicates that because of the 

similarity of the institutions a bank can easier adapt to the institutions of the host 

country. 

Chapter 5 concentrates on a specific type of financial institution, namely 

microfinance institutions (MFIs). MFIs focus on providing credit to the poor who 

have no access to commercial banks, in order to reduce poverty and to help the poor 

with setting up their own income generating businesses. In the literature, this focus 

is generally described as outreach. Because providing credit to the poor in many 

cases is a very costly activity, focusing on outreach may, at least potentially, conflict 

with the financial sustainability of MFIs. Therefore, Western donors and NGOs 

have provided financial support by offering MFIs loans against below-market 

interest rates, helping them in lending to domestic small companies and poor agents. 

Nowadays, there is a trend of MFIs becoming commercial. This implies that the 

MFIs have to become sustainable. Chapter 5 examines whether sustainability can go 

hand in hand with outreach by looking at the impact of outreach and the cost 

efficiency of MFIs. The idea behind this application is that if an MFI wants to be 

sustainable it has to be cost efficient. If an MFI is not cost efficient, it has extra costs 

that can harm its sustainability. The findings of Chapter 5 are that there is indeed a 

tradeoff between outreach and efficiency and thus probably with sustainability. 

While chapter 3 to 5 use microeconomic data to answer the research 

questions, Chapter 6 is macro based. This Chapter deals with the impact of an 

efficient financial sector on economic growth. Earlier studies have made the 

connection between the financial sector and economic growth (e.g. Levine et al., 

2000), yet, recent studies show that this connection has vanished over time 
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(Rousseau and Wachtel, 2007 and Rioja and Valev, 2004). However, these studies 

use in general variables that measure the depth of the financial market. In Chapter 6 

the efficiency of the financial sector is used to explain economic growth. Moreover, 

it examines whether efficiency has an effect on economic growth via financial 

deepening. The findings of this chapter show that the efficiency of the financial 

sector is important for economic growth. It also shows that the financial sector 

needs to have a certain amount of efficiency (around 80 percent) before financial 

deepening has an impact on growth. 

Chapter 7 does not deal with efficiency of financial institutions, but 

answers a question that came up during the research process of the other chapters. It 

deals with the issue of how factors that influence output, but are not production 

factors, should be modeled in a stochastic frontier analysis (SFA) framework. 

Although the results of this chapter are not incorporated within the rest of the 

chapters, it provides insight for future research. The results indicate that if ex ante it 

is not clear whether or not a variable has an impact on output via technology or via 

efficiency, the variable should be included in the frontier as well as in the efficiency 

equation. 

8.2 Policy Implications 

The results of Chapter 3, 4, and 6 show the importance of institutions on bank 

efficiency and economic growth. Policy makers can foster the efficiency of their 

financial sector and thus stimulate economic growth by increasing the quality of the 

institutions in their country. Moreover, the improvement of institutions may attract 

foreign banks that may help a deepening of the financial sector. Chapter 4 explicitly 

shows that foreign banks are in general less efficient than domestic banks. However, 

if the institutions in a country are well developed, the efficiency of the foreign bank 

increases. Therefore it can be more attractive for foreign banks to settle in that 

country. The results of Chapter 4 can also used by banks to select the countries to 

expand their operations. Ideally they should chose countries with similar institutions 

as the country in which they already operate and countries with highly developed 

institutions. 
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The policy implications that can be drawn for MFIs from chapter 5 are that 

they have to make a decision to focus on commercialization or on outreach. Since 

there is a tradeoff between cost efficiency and outreach it cannot be expected that a 

MFI that is focusing on outreach will be in the end financially sustainable. This does 

not mean that MFIs should not focus any more on outreach. However, it cannot be 

expected that MFIs that focus on outrach can operate completely independent from 

donations. 
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 Appendix A 

This appendix shows the descriptive statistix and test of Chapter 3. 

 

Table A-1: Descriptive statistics complete set 
Variable Obs Mean Std. Dev. Min Max 

      
lTOC 38702 3.312 1.853 -1.609 11.234 
lTCL 38702 6.180 1.947 1.131 12.670 
lTSOA 38702 6.034 1.989 1.281 12.582 
lPF 38702 -4.346 0.587 -7.050 -2.618 
lPL 38702 1.067 0.927 -2.493 3.959 
Institutions 38702 2.799 1.708 -4.197 4.861 
EQOTA 38702 8.907 7.905 -335.130 96.630 
ROAA 38702 0.664 2.001 -61.930 62.560 

Notes: lTOC stands for the log of total operating cost. lTCL and lTSOA 
are the logs of total customer loans and total securities and other earning 
assets respectively. lPF and lPL are the logs of the price of funds and 
labour. Institutions is a principal component score of the six Kaufmann 
indicators. EQUOTA and ROAA stand for equity over total assets and 
return on average assets respectively. 

 
Table A-2: Correlation matrix complete set  
 lTOC lTCL lTSOA lPF lPL Institutions EQOTA ROAA 

lTOC 1.000        
lTCL 0.921 1.000       
lTSOA 0.875 0.839 1.000      
lPF 0.024 -0.204 -0.238 1.000     
lPL 0.010 -0.084 -0.076 0.159 1.000    
Institutions -0.121 0.032 -0.005 -0.223 -0.231 1.000   
EQOTA -0.133 -0.247 -0.199 0.239 0.135 -0.240 1.000  
ROAA -0.023 -0.035 -0.013 0.049 0.089 -0.132 0.298 1.000 

Notes: lTOC stands for the log of total operating cost. lTCL and lTSOA are the logs of total customer loans 
and total securities and other earning assets respectively. lPF and lPL are the logs of the price of funds and 
labour. Institutions is a principal component score of the six Kaufmann indicators. EQUOTA and ROAA 
stand for equity over total assets and return on average assets respectively. 
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Table A-3: Descriptive statistics reduced set 
Variable Obs Mean Std. Dev. Min Max 

      
lTOC 15939 3.910 1.977 -1.609 11.234 
lTCL 15939 6.724 2.125 1.131 12.670 
lTSOA 15939 6.474 2.159 1.281 12.579 
lPF 15939 -4.356 0.639 -7.046 -2.621 
lPL 15939 0.976 1.322 -2.493 3.959 
Institutions 15939 2.066 1.992 -4.197 4.861 
EQOTA 15939 9.980 8.644 -335.130 96.630 
ROAA 15939 0.866 2.542 -61.930 59.890 
LLR 15939 4.182 6.111 -0.260 140.940 
OOIOTA 15939 0.008 0.022 -0.954 0.715 

Notes: lTOC stands for the log of total operating cost. lTCL and lTSOA 
are the logs of total customer loans and total securities and other earning 
assets respectively. lPF and lPL are the logs of the price of funds and 
labour. Institutions is a principal component score of the six Kaufmann 
indicators. EQUOTA and ROAA stand for equity over total assets and 
return on average assets respectively. LLR stands for loan loss reservations 
over gross loans and OOIOTA means other operating income over total 
assets. 

 

Table A-4: Correlation matrix reduced set  

 lTOC lTCL lTSOA lPF lPL 
Institut
ions 

EQOT
A ROAA llr 

OOIOT
A 

           

lTOC 1.000          

lTCL 0.920 1.000         

lTSOA 0.867 0.860 1.000        

lPF 0.015 -0.245 -0.280 1.000       

lPL -0.017 -0.164 -0.168 0.292 1.000      

Institution 0.067 0.255 0.179 -0.323 -0.331 1.000     

EQOTA -0.195 -0.287 -0.265 0.263 0.263 -0.224 1.000    

ROAA -0.067 -0.063 -0.043 0.058 0.152 -0.104 0.321 1.000   

LLR -0.015 -0.169 -0.103 0.248 0.130 -0.337 0.120 -0.172 1.000  

OOIOTA 0.113 0.002 0.010 0.211 0.163 -0.092 0.105 0.348 0.035 1.000 

Notes: lTOC stands for the log of total operating cost. lTCL and lTSOA are the logs of total customer loans and total securities and 
other earning assets respectively. lPF and lPL are the logs of the price of funds and labour. Institutions is a principal component 
score of the six Kaufmann indicators. EQUOTA and ROAA stand for equity over total assets and return on average assets 
respectively. LLR stands for loan loss reservations over gross loans and OOIOTA means other operating income over total assets. 

 

 
Table A-5: Descriptive statistics of institutions 
 Mean Std. Dev. Min Max Observations 

      
overall 0.460 2.156 -4.197 4.861 N =    1203 
between  2.117 -3.587 4.655 n =     159 
within  0.287 -0.964 1.980 T-bar = 7.566 

This table shows the standard deviation between and within coutnries. 
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Table A-6: PCA of institutions 
Component Eigenvalue % of Variance Cumulative % Total 

     
1 5.101 85.009 85.009 5.101 
2 0.333 5.543 90.552  
3 0.312 5.205 95.757  
4 0.164 2.735 98.491  
5 0.048 0.805 99.296  
6 0.042 0.704 100.000  

This table shows the results of the principal component analysis. If a cut of point 
for the eigenvalue of 1 is used, only one component is needed in the analysis. 

 
 
Table A-7: Nr of Banks and Years per Country 

Country 
Nr of 
Banks  

Nr of 
Years  Country 

Nr of 
Banks 

Nr of 
Years 

       
ALBANIA 9 5  CZECH REPUBLIC 30 9 
ALGERIA 7 7  DENMARK 97 9 
ANDORRA 1 3  DJIBOUTI 2 2 
ANGOLA 6 8  DOMINICAN REPUBLIC 20 9 
ANTIGUA AND BARBUDA 1 1  ECUADOR 26 6 
ARGENTINA 94 10  EL SALVADOR 13 8 
ARMENIA 9 7  ERITREA 1 1 
AUSTRALIA 23 10  ESTONIA 13 9 
AUSTRIA 191 9  ETHIOPIA 7 10 
AZERBAIJAN 6 4  FIJI 1 2 
BAHAMAS 5 8  FINLAND 13 9 
BAHRAIN 6 9  FRANCE 348 9 
BANGLADESH 32 7  GABON 1 3 
BELARUS 5 7  GAMBIA 2 6 
BELGIUM 68 9  GEORGIA REP. OF 5 6 
BELIZE 1 1  GERMANY 2,276 9 
BENIN 6 8  GHANA 14 9 
BHUTAN 1 7  GREECE 25 9 
BOLIVIA 15 9  GUATEMALA 3 4 
BOTSWANA 7 10  GUINEA 3 3 
BRAZIL 133 9  GUYANA 3 7 
BRUNEI DARUSSALAM 1 6  HAITI 1 1 
BULGARIA 16 4  HONDURAS 20 8 
BURKINA FASO 7 8  HONG KONG 15 9 
BURUNDI 5 8  HUNGARY 3 8 
CAMBODIA 5 2  ICELAND 13 9 
CAMEROON 9 7  INDIA 74 9 
CANADA 18 9  INDONESIA 85 9 
CAPE VERDE 4 5  IRAN 2 4 
CAYMAN ISLANDS 3 3  IRELAND 6 6 
CENTRAL AFRICAN 
REPUB 1 2  ISRAEL 10 9 
CHAD 3 4  ITALY 815 10 
CHILE 34 9  IVORY COAST 7 8 
CHINA-PEOPLE'S REP. 6 8  JAMAICA 7 7 
COLOMBIA 40 9  JAPAN 720 9 
CONGO 2 3  JORDAN 5 9 
COSTA RICA 28 9  KAZAKHSTAN 11 9 
CROATIA 40 9  KENYA 27 9 
CUBA 3 6  KOREA REP. OF 27 9 
CYPRUS 17 9  KUWAIT 4 7 
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Table A-7: Nr of Banks and Years per Country (Continued) 

Country 
Nr of 
Banks  

Nr of 
Years  Country 

Nr of 
Banks  

Nr of 
Years 

       
KYRGYZSTAN 2 1  QATAR 4 6 
LATVIA 26 9  ROMANIA 8 8 

LEBANON 46 9  
RUSSIAN 
FEDERATION 121 9 

LESOTHO 3 7  RWANDA 6 8 
LIBYAN ARAB 
JAMAHIRIY 2 4  SAUDI ARABIA 6 9 
LIECHTENSTEIN 10 4  SENEGAL 10 9 

LITHUANIA 13 9  
SERBIA AND 
MONTENEGRO 19 2 

LUXEMBOURG 128 9  SEYCHELLES 3 4 
MACAU 6 4  SIERRA LEONE 4 8 
MACEDONIA (FYROM) 12 9  SINGAPORE 17 9 
MADAGASCAR 5 7  SLOVAKIA 16 9 
MALAWI 5 7  SLOVENIA 10 9 
MALAYSIA 43 10  SOUTH AFRICA 17 9 
MALDIVES 1 4  SPAIN 165 9 
MALI 6 9  SRI LANKA 2 7 
MALTA 8 10  SUDAN 9 7 
MAURITANIA 4 8  SURINAME 1 7 
MAURITIUS 12 9  SWAZILAND 5 7 
MEXICO 19 5  SWEDEN 96 9 
MICRONESIA, 
FEDERAL S 1 1  SWITZERLAND 418 9 
MOLDOVA REP. OF 13 8  TAIWAN 9 4 
MONGOLIA 6 5  TANZANIA 1 1 
MOROCCO 11 9  THAILAND 7 7 
MOZAMBIQUE 8 8  TOGO 4 9 

NAMIBIA 4 8  
TRINIDAD AND 
TOBAGO 9 10 

NEPAL 12 8  TUNISIA 14 9 
NETHERLANDS 24 9  TURKEY 16 8 
NETHERLANDS 
ANTILLES 1 1  TURKMENISTAN 1 3 
NEW ZEALAND 7 9  UKRAINE 34 9 

NIGER 3 8  
UNITED ARAB 
EMIRATES 13 7 

NIGERIA 12 8  UNITED KINGDOM 72 10 
NORWAY 67 9  URUGUAY 20 8 
OMAN 10 9  USA 730 9 
PAKISTAN 24 9  UZBEKISTAN 7 8 
PANAMA 17 9  VENEZUELA 49 9 
PAPUA NEW GUINEA 5 7  VIETNAM 22 8 
PARAGUAY 24 9  WESTERN SAMOA 1 3 
PERU 23 9  ZAMBIA 6 6 
PHILIPPINES 12 9     
POLAND 27 9     
PORTUGAL 27 9  Total 8,264 1,142 
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 Appendix B 

Generalized Likelihood Ratio Test 

To test the impact of efficiency on our model, we perform a generalized 

likelihood ratio (LR) test. Our model has two types of variances, the variance of 

the error term and the variance of the efficiency term. These are 2

vσ  and 

2

uσ respectively. The total variance of the model is: 

 

222

uv σσσ +=       (a) 

 

The inclusion of the inefficiency term adds a certain amount of variance to the 

model. A measure of this amount, with respect to the total variance, is: 

 

2

2

σ
σγ u=       (b) 

 

 The other effects of the inclusion of efficiency in the model can be determined 

by the coefficients δ0 up to δi . The total effect of efficiency can be tested with the 

null hypothesis that there is no effect of efficiency on the model. 

0...: 100 ==== δδγh      (c) 

This can be tested with the generalized LR test:  

)]}(ln[)][({ln2 0 ahLhLLR −−=     (d) 

which can be calculated by obtaining the log likelihood of a standard ordinary 

least squares (OLS) model (h0) and the log likelihood of the Battese and Coelli 

(1995) model. This LR test follows a mixed chi-squared distribution with degrees 

of freedom equal to the number of restrictions (Coelli, Rao, and Battese, 1998). 

The significance level is determined with the use of table 1 in Kodde and Palm 

(1986). 
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 Appendix C 

This appendix shows the descriptive statistix and test of Chapter 4. 

 
Table C-1: Descriptive statistics complete set 

Variable Obs Mean Std. Dev. Min Max 

      

lTOC 38702 3.312 1.853 -1.609 11.234 

lTCL 38702 6.180 1.947 1.131 12.670 

lTSOA 38702 6.034 1.989 1.281 12.582 

lPF 38702 -4.346 0.587 -7.050 -2.618 

lPL 38702 1.067 0.927 -2.493 3.959 

Institutions 38702 2.799 1.708 -4.197 4.861 

EQOTA 38702 8.907 7.905 -335.130 96.630 

ROAA 38702 0.664 2.001 -61.930 62.560 

lTOC stands for the log of total operating cost. lTCL and lTSOA are the 
logs of total customer loans and total securities and other earning assets 
respectively. lPF and lPL are the logs of the price of funds and labour. 
Institutions is a principal component score of the six Kaufmann 
indicators. EQUOTA and ROAA stand for equity over total assets and 
return on average assets respectively. 

 
 

Table C-2: Correlation matrix complete set  

 lTOC lTCL lTSOA lPF lPL Institutions EQOTA ROAA 

lTOC 1.000        

lTCL 0.921 1.000       

lTSOA 0.875 0.839 1.000      

lPF 0.024 -0.204 -0.238 1.000     

lPL 0.010 -0.084 -0.076 0.159 1.000    

Institutions -0.121 0.032 -0.005 -0.223 -0.231 1.000   

EQOTA -0.133 -0.247 -0.199 0.239 0.135 -0.240 1.000  

ROAA -0.023 -0.035 -0.013 0.049 0.089 -0.132 0.298 1.000 

lTOC stands for the log of total operating cost. lTCL and lTSOA are the logs of total customer loans and total 
securities and other earning assets respectively. lPF and lPL are the logs of the price of funds and labour. 
Institutions is a principal component score of the six Kaufmann indicators. EQUOTA and ROAA stand for 
equity over total assets and return on average assets respectively. 
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Table C-3: Descriptive statistics reduced set 

Variable Obs Mean Std. Dev. Min Max 

      

lTOC 15939 3.910 1.977 -1.609 11.234 

lTCL 15939 6.724 2.125 1.131 12.670 

lTSOA 15939 6.474 2.159 1.281 12.579 

lPF 15939 -4.356 0.639 -7.046 -2.621 

lPL 15939 0.976 1.322 -2.493 3.959 

Institutions 15939 2.066 1.992 -4.197 4.861 

EQOTA 15939 9.980 8.644 -335.130 96.630 

ROAA 15939 0.866 2.542 -61.930 59.890 

LLR 15939 4.182 6.111 -0.260 140.940 

OOIOTA 15939 0.008 0.022 -0.954 0.715 

lTOC stands for the log of total operating cost. lTCL and lTSOA are the 
logs of total customer loans and total securities and other earning assets 
respectively. lPF and lPL are the logs of the price of funds and labour. 
Institutions is a principal component score of the six Kaufmann indicators. 
EQUOTA and ROAA stand for equity over total assets and return on 
average assets respectively. LLR stands for loan loss reservations over 
gross loans and OOIOTA means other operating income over total assets. 

 
 

Table C-4: Correlation matrix reduced set  
 lTOC lTCL lTSOA lPF lPL Institutions EQOTA ROAA llr OOIOTA 

           
lTOC 1.000          
lTCL 0.920 1.000         
lTSOA 0.867 0.860 1.000        
lPF 0.015 -0.245 -0.280 1.000       
lPL -0.017 -0.164 -0.168 0.292 1.000      
Institutions 0.067 0.255 0.179 -0.323 -0.331 1.000     
EQOTA -0.195 -0.287 -0.265 0.263 0.263 -0.224 1.000    
ROAA -0.067 -0.063 -0.043 0.058 0.152 -0.104 0.321 1.000   
LLR -0.015 -0.169 -0.103 0.248 0.130 -0.337 0.120 -0.172 1.000  
OOIOTA 0.113 0.002 0.010 0.211 0.163 -0.092 0.105 0.348 0.035 1.000 

lTOC stands for the log of total operating cost. lTCL and lTSOA are the logs of total customer loans and total securities and other earning assets 
respectively. lPF and lPL are the logs of the price of funds and labour. Institutions is a principal component score of the six Kaufmann indicators. 
EQUOTA and ROAA stand for equity over total assets and return on average assets respectively. LLR stands for loan loss reservations over gross 
loans and OOIOTA means other operating income over total assets. 

 

 
Table C-5: Descriptive statistics of institutions 
 Mean Std. Dev. Min Max Observations 

      
overall 0.460 2.156 -4.197 4.861 N =    1203 
between  2.117 -3.587 4.655 n =     159 
within  0.287 -0.964 1.980 T-bar = 7.566 

This table shows the standard deviation between and within coutnries. 
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Table C-6: PCA analysis of institutions 
Factor Eigenvalues % of Variance Cumulative % Total 

     
1 5.247 87.456 87.456 5.247 
2 0.307 5.111 92.566  
3 0.280 4.663 97.229  
4 0.121 2.015 99.244  
5 0.027 0.442 99.687  
6 0.019 0.313 100.000  

This table shows the results of the principal component analysis. If a cut of point for 
the eigenvalue of 1 is used, only one component is needed in the analysis 
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Table C-7: Nr of Banks and Years per Country 

Country 
Nr of 
Banks 

Nr of 
Years  Country 

Nr of 
Banks 

Nr of 
Years 

       
ALBANIA 3 3  LATVIA 19 6 
ANGOLA 4 3  LEBANON 37 6 
ARGENTINA 75 6  LITHUANIA 10 6 
ARMENIA 5 6  MACAU 7 2 
AUSTRALIA 22 5  MACEDONIA (FYROM) 5 6 
AZERBAIJAN 7 5  MALAWI 3 4 
BAHAMAS 1 1  MALAYSIA 39 6 
BAHRAIN 9 5  MALTA 7 5 
BANGLADESH 24 6  MAURITANIA 1 1 
BELARUS 7 6  MAURITIUS 7 6 
BELGIUM 4 4  MEXICO 1 3 
BELIZE 3 4  MOLDOVA REP. OF 11 6 
BOTSWANA 4 6  MONGOLIA 4 5 
BRAZIL 131 6  MOROCCO 5 5 
BULGARIA 15 3  MOZAMBIQUE 5 6 
CANADA 42 5  NAMIBIA 3 6 
CAPE VERDE 3 3  NEPAL 8 3 
CHILE 22 6  NETHERLANDS 5 4 
CHINA-PEOPLE'S REP. 5 6  NEW ZEALAND 6 5 
COLOMBIA 32 6  NIGERIA 13 6 
COSTA RICA 26 6  NORWAY 5 6 
CROATIA 35 6  OMAN 6 5 
CYPRUS 6 6  PANAMA 16 6 
CZECH REPUBLIC 23 6  PAPUA NEW GUINEA 5 6 
DOMINICAN REPUBLIC 32 6  PARAGUAY 1 4 
ECUADOR 26 6  PHILIPPINES 33 6 
EL SALVADOR 7 3  POLAND 11 6 
ESTONIA 4 6  PORTUGAL 17 2 
ETHIOPIA 5 6  RUSSIAN FEDERATION 124 6 
FIJI 1 2  SEYCHELLES 2 3 
FRANCE 72 5  SIERRA LEONE 2 5 
GAMBIA 2 4  SINGAPORE 8 6 
GEORGIA REP. OF 7 5  SLOVAKIA 13 6 
GERMANY 10 5  SLOVENIA 12 6 
GREECE 21 4  SOUTH AFRICA 22 6 
GUATEMALA 5 6  SPAIN 25 5 
GUINEA 1 1  SRI LANKA 11 6 
GUYANA 3 6  SWAZILAND 2 5 
HONDURAS 17 6  SWEDEN 16 6 
HONG KONG 33 6  TAJIKISTAN 1 1 
HUNGARY 14 6  TANZANIA 1 1 
ICELAND 5 5  THAILAND 17 6 

INDIA 40 6  
TRINIDAD AND 
TOBAGO 8 6 

INDONESIA 60 6  UKRAINE 26 6 

IRELAND 12 5  
UNITED ARAB 
EMIRATES 9 3 

ISRAEL 15 6  UNITED KINGDOM 57 6 
ITALY 2 2  URUGUAY 12 5 
JAMAICA 8 6  USA 417 5 
JAPAN 11 6  VENEZUELA 45 6 
JORDAN 10 6  VIETNAM 14 6 
KOREA REP. OF 15 6  WESTERN SAMOA 1 2 
KUWAIT 6 5  ZAMBIA 7 6 
KYRGYZSTAN 1 2     
    Total 2,095 520 
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 Appendix D 

This appendix shows the descriptive statistix and test of Chapter 5. 

 

Table D-1: Correlation table 

 TC SALARY R GLP BANK COOP NON-BANK NGO RUR-BANK 

TC 1.000         

SALARY 0.610 1.000        

R 0.084 -0.113 1.000       

GLP 0.964 0.548 0.082 1.000      

BANK 0.530 0.351 0.013 0.500 1.000     

COOP -0.329 0.005 -0.310 -0.282 -0.309 1.000    

NONBANK 0.082 0.004 0.125 0.063 -0.268 -0.386 1.000   

NGO -0.140 -0.279 0.222 -0.172 -0.198 -0.286 -0.248 1.000  

RURBANK -0.127 -0.115 0.013 -0.094 -0.158 -0.228 -0.197 -0.146 1.000 

LLR 0.098 0.029 -0.048 0.019 0.014 -0.066 0.067 -0.008 0.001 

EQ/TA -0.191 -0.165 0.064 -0.183 -0.135 -0.079 0.236 0.068 -0.131 

YEAR 0.060 0.085 0.041 0.099 -0.049 0.051 -0.082 0.002 0.122 

INDIVIDUAL 0.204 0.192 -0.033 0.204 0.096 -0.080 0.004 -0.107 0.128 

GROUP 0.177 -0.063 0.144 0.190 0.131 -0.165 0.067 0.099 -0.118 

VILLAGE -0.138 -0.222 0.098 -0.117 -0.105 -0.152 0.344 -0.038 -0.078 

ALLTYPE -0.045 -0.089 0.132 -0.059 -0.048 -0.070 0.094 0.058 -0.036 

AGE 0.314 0.067 -0.002 0.321 0.009 -0.074 -0.113 -0.013 0.274 

ALB 0.418 0.651 -0.154 0.459 0.373 0.149 -0.164 -0.402 0.005 
WOMAN -0.134 -0.265 0.235 -0.174 -0.114 -0.206 -0.059 0.465 -0.021 

 
 
Table D-1: Correlation table (Continued) 

 LLR EQUITY YEAR INDI GROUP VILl.. ALL AGE ALB WOMAN 

LLR 1.000          

EQ/TA -0.079 1.000         

YEAR -0.066 -0.096 1.000        

INDIVIDUAL 0.021 -0.139 -0.133 1.000       

GROUP -0.050 0.201 -0.133 -0.173 1.000      

VILLAGE -0.009 0.259 -0.006 -0.092 -0.097 1.000     

ALLTYPE -0.055 -0.051 -0.041 -0.042 -0.045 -0.024 1.000    

AGE 0.035 -0.158 0.085 0.304 -0.054 -0.126 -0.043 1.000   

ALB -0.030 -0.299 0.133 0.193 -0.150 -0.248 -0.138 0.076 1.000  

WOMAN -0.023 0.076 -0.001 -0.205 0.091 0.059 0.166 -0.075 -0.462 1.000 
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 Appendix E 

This appendix shows the descriptive statistix and test of Chapter 6. 

 
Table E-1: Descriptive Bank Set 
Variable Obs Mean Std. Dev. Min Max 

      
ln(CL) 44945 6.125 1.960 1.131 12.670 
ln(SOEA) 44945 5.975 2.004 1.281 12.582 
ln(PE) 44945 -4.342 0.590 -7.050 -2.618 
ln(IE) 44945 1.087 0.920 -2.493 3.959 
ln(TC) 44945 3.262 1.868 -1.609 11.234 
EZ 44945 0.002 0.042 0.000 1.000 
ln(EP) 44945 4.148 1.851 0.000 12.177 
ln(EN) 44945 0.009 0.213 0.000 9.042 
GOV 44945 2.796 1.719 -4.197 4.861 
SAVING 44945 0.218 0.413 0.000 1.000 
COOP 44945 0.348 0.476 0.000 1.000 
      

CL stands for costumer loans;  SOEA stands for Securities and other operating assets; 
PE stands for Personnel expenses over total assets; IE stands for interest expenses 
over total assets. EZ, EP, and EN stands for small equity (xxx <equity < xxx) EP a 
large equity position (> xxx) and a negative equity position (< xxx) respectively. 
GOV is a score component of the Kaufmann (2006) institutions data; SAVING and 
COOP are dummy variables that indicate a savings or cooperative bank. 

 
Table E-2: Correlation Bank Set 
 ln(CL) ln(SOEA) ln(PE) ln(IE) lTOC EZ ln(EP) ln(EN) GOV SAVING COOP 

            
ln(CL) 1           
ln(SOEA) 0.840 1          
ln(PE) -0.199 -0.224 1         
ln(IE) -0.088 -0.078 0.164 1        
lTOC 0.921 0.876 0.032 0.007 1       
EZ -0.067 -0.071 -0.013 -0.004 -0.069 1      
ln(EP) 0.890 0.877 -0.132 -0.004 0.922 -0.093 1     
ln(EN) 0.013 -0.005 0.024 -0.007 0.048 -0.002 -0.092 1    
GOV 0.033 -0.008 -0.228 -0.230 -0.123 -0.022 -0.107 -0.043 1   
SAVING 0.098 0.027 -0.102 0.037 0.006 0.003 -0.002 -0.022 0.292 1  
COOP -0.223 -0.208 0.067 -0.292 -0.288 -0.010 -0.326 -0.002 0.183 -0.385 1 

CL stands for costumer loans;  SOEA stands for Securities and other operating assets; PE stands for Personnel expenses over total 
assets; IE stands for interest expenses over total assets. EZ, EP, and EN stands for small equity (xxx <equity < xxx) EP a large 
equity position (> xxx) and a negative equity position (< xxx) respectively. GOV is a score component of the Kaufmann (2006) 
institutions data; SAVING and COOP are dummy variables that indicate a savings or cooperative bank. 
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Table E-3: Desriptive Statistics Growth Set 

Variable Obs Mean Std. Dev. Min Max 

      
Ln GDPPC 1794 7.567 1.585 4.085 10.863 
Population growth 1787 1.462 0.300 0.115 2.581 
Stock Market total value traded to GDP 1011 -3.287 2.502 -13.816 1.270 
Private Credit by Deposit Money Banks to GDP 1466 -1.400 1.048 -5.201 0.779 
Control of corruption 1343 0.053 1.023 -1.776 2.516 
Rule of law 1356 0.026 0.965 -1.908 2.265 
Regulatory quality 1361 0.102 0.883 -3.875 3.344 
Government effectiveness 1361 0.087 0.981 -2.175 2.569 
Political Stability 1331 -0.070 0.932 -2.974 1.694 
Voice and accountability 1367 -0.007 0.935 -2.133 1.712 
CE 1171 0.7405 0.135 0.212 0.967 

GDPPC stands for gross domestic product per capita. CE means cost efficiency and is scaled from 0 (lowest) to 1 
(full). 

 
 Table E-4: Corretlation Matrix Growth Set 
  1 2 3 4 5 

       
Ln GDPPC 1 1     
Population growth 2 -0.2056 1    
Stock Market total value traded to GDP 3 0.6107 -0.0418 1   
Private Credit by Deposit Money Banks 
to GDP 4 0.7157 0.0719 0.6057 1  
Control of corruption 5 0.8621 -0.1495 0.6246 0.7111 1 
Rule of law 6 0.8635 -0.1688 0.6417 0.7363 0.9723 
Regulatory quality 7 0.7918 -0.1762 0.5339 0.6935 0.8654 
Government effectiveness 8 0.8599 -0.1867 0.6552 0.7477 0.9623 
Political Stability 9 0.7132 -0.3353 0.3743 0.5559 0.7941 
Voice and accountability 10 0.6797 -0.3699 0.4073 0.5365 0.7429 
CE 11 0.2303 0.1285 0.1876 0.1704 0.2156 

GDPPC stands for gross domestic product per capita. CE means cost efficiency and is scaled from 0 (lowest) to 1 
(full). 

  
 Table E-4: Corretlation Matrix Growth Set (Continued) 
  6 7 8 9 10 11 

        
Rule of law 6 1      
Regulatory quality 7 0.8658 1     
Government effectiveness 8 0.9613 0.8873 1    
Political Stability 9 0.8292 0.7599 0.7874 1   
Voice and accountability 10 0.749 0.7438 0.7603 0.7275 1  
CE 11 0.2192 0.1062 0.2023 0.1317 0.0568 1 

GDPPC stands for gross domestic product per capita. CE means cost efficiency and is scaled from 0 (lowest) to 1 
(full). 
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 Appendix F 

This appendix shows the descriptive statistix of Chapter 7. 

 

Table F-1: Means of estimated parameters 
Panel A  DGP z1   DGP z2  

Parameters Beta0 = 0.3 
Beta3 = 0 

Beta1 = 0.7 
Delta0 = 0.3 

Beta2 = 0.25 
Delta1 = 0.5 

Beta0 = 0.3 
Beta3 = 0 

Beta1 = 0.7 
Delta0 = 0.3 

Beta2 = 0.25 
Delta1 = -0.5 

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

       
Correct runs 10000 10000 10000 10000 10000 10000 
Converged 9994 9486 9939 9975 8871 9729 
Beta0 0.346 0.584 0.377 0.350 0.291 0.448 
Beta1 0.700 0.700 0.700 0.700 0.700 0.700 
Beta2 0.250 0.250 0.250 0.250 0.250 0.250 
Beta3 - -0.272 0.023 - 0.156 -0.023 
Delta0 0.236 -0.859 -0.187 -0.141 -2.700 -1.004 
Delta1 0.531 - 0.615 -0.680 - -0.862 

       
Panel B  DGP x1   DGP x2  

Parameters Beta0 = 0.3 
Beta3 = 0.8 

Beta1 = 0.7 
Delta0 = 0.3 

Beta2 = 0.25 
Delta1 = 0 

Beta0 = 0.3 
Beta3 = 0.8 

Beta1 = 0.7 
Delta0 = -0.8 

Beta2 = 0.25 
Delta1 = 0 

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

       
Correct runs 9995 9995 9995 9980 9980 9980 
Converged 9235 9529 9472 9256 9607 9529 
Beta0 4.803 0.449 0.489 -0.769 0.444 0.485 
Beta1 0.700 0.700 0.700 0.700 0.700 0.700 
Beta2 0.250 0.250 0.250 0.250 0.250 0.250 
Beta3 - 0.800 0.799 - -0.800 -0.800 
Delta0 -11.434 -0.799 -0.900 -0.270 -4.091 -3.01 
Delta1 -0.828 - 0.01 0.828 - 0.014 

Correct runs denote the number of runs for which at least the maximization procedure started. The cause of a not 
starting maximization is probably a wrong skew. Converge gives the number of runs that converged within 100 
iterations. Beta and Delta gives averages of the estimates for Beta and Delta respectively. 
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Table F-1: Means of estimated parameters (Continued) 
Panel C  DGP zx1   DGP zx2  

Parameters Beta0 = 0.3 
Beta3 = 0.8 

Beta1 = 0.7 
Delta0 = 0.3 

Beta2 = 0.25 
Delta1 = 0.5 

Beta0 = 0.3 
Beta3 = -0.8 

Beta1 = 0.7 
Delta0 = 0.3 

Beta2 = 0.25 
Delta1 = 0.5 

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

       
Correct runs 9976 9976 9976 9994 9994 9994 
Converged 7268 9255 9183 9455 9438 9238 
Beta0 2.727 1.389 0.190 -1.206 1.368 0.19 
Beta1 0.700 0.700 0.700 0.700 0.700 0.700 
Beta2 0.251 0.250 0.250 0.250 0.250 0.250 
Beta3 - 0.363 0.84. - -1.237 -0.758 
Delta0 -17.788 0.505 -1.560 -1.128 -5.084 -2.578 
Delta1 -0.405 - 0.730 1.288 - 0.750 

       
Panel D  DGP zx3   DGP zx4  

Parameters Beta0 = 0.3 
Beta3 = -0.8 

Beta1 = 0.7 
Delta0 = 0.3 

Beta2 = 0.25 
Delta1 = -0.5 

Beta0 = 0.3 
Beta3 = 0.8 

Beta1 = 0.7 
Delta0 = 0.3 

Beta2 = 0.25 
Delta1 = -0.5 

 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

       
Correct runs 9953 9953 9953 9995 9995 9995 
Converged 6638 8063 8173 9109 7749 8009 
Beta0 -1.137 0.376 0.9258 4.911 0.398 0.942 
Beta1 0.700 0.700 0.700 0.700 0.700 0.700 
Beta2 0.250 0.250 0.250 0.250 0.250 0.250 
Beta3 - -0.725 -0.868 - 0.875 0.730 
Delta0 -0.776 -8.500 -0.853 5.418 -1.715 0.777 
Delta1 0.738 - -1.350 -0.906 - -0.866 

Correct runs denote the number of runs for which at least the maximization procedure started. The cause of a not 
starting maximization is probably a wrong skew. Converge gives the number of runs that converged within 100 
iterations. Beta and Delta gives averages of the estimates for Beta and Delta respectively. 
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 Samenvatting (Summary in Dutch) 

Inleiding 

In dit proefschrift wordt de efficiëntie van financiële instellingen gemeten. Er is 

reeds veel onderzoek gedaan naar de efficiëntie van financiële instellingen (zie 

bijvoorbeeld Berger en Humphrey, 1997 of Berger, 2007). Hieruit blijkt dat 

efficiëntieniveaus van financiële instellingen behoorlijk kunnen verschillen, maar 

het is onduidelijk hoe deze verschillen zijn te verklaren. De eerste twee studies in dit 

proefschrift richten zich op het verklaren van efficiëntie en zijn derhalve een 

aanvulling op beschikbare kennis over de efficiëntie van financiële instellingen. Als 

de oorzaken van verschillen in efficiëntieniveaus niet bekend zijn, bemoeilijkt dit 

pogingen van managers om de efficiëntie van hun financiële instellingen te 

verbeteren, of, vanuit een overheid geredeneerd, de efficiëntie van de binnenlandse 

banksector te vergroten. De resultaten uit deze studies verschaffen hierover meer 

duidelijkheid. 

 Naast reguliere financiële instellingen die regelmatig het onderwerp van 

wetenschappelijk onderzoek zijn, zoals banken, wordt in dit proefschrift ook 

gekeken naar microfinancieringsinstellingen (MFIs). MFIs richten zich op klanten 

die via “normale” banken geen toegang hebben tot financiering. Of deze strategie 

efficiëntieverlaging met zich mee brengt, wordt in Hoofdstuk 5 onderzocht. Uit de 

resultaten van dit onderzoek blijkt of MFIs een duurzame oplossing zijn voor het 

bestrijden van armoede. 

 Vervolgens wordt gekeken naar de effecten van een efficiënte financiële 

sector op economische groei. Het verband tussen de grootte van de financiële sector 

en economische groei is reeds uitgebreid onderzocht. Eerder onderzoek toont aan 

dat een uitgebreide financiële sector een positieve invloed heeft op economische 

groei (Levine et al., 2000). Meer recent onderzoek laat echter zien dat dit verband 

niet langer opgaat (Rousseau en Wachtel, 2007). Of efficiëntie van de financiële 

sector hierbij een rol speelt is tot dusver onduidelijk. 

 In Hoofdstuk 7 wordt een methodologisch probleem behandeld, dat 

voortkomt uit het in dit proefschrift gebruikte econometrisch model om efficiëntie te 
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schatten. Het is mogelijk dit model op verschillende manieren te specificeren omdat 

een variabele op twee plaatsen in het model opgenomen kan worden. Hoewel de 

alternatieve specificaties leiden tot verschillen in de economische interpretatie van 

de resultaten is het niet duidelijk of de resultaten zelf beïnvloed worden. In dit 

hoofdstuk wordt onderzocht of misspecificatie inderdaad leidt tot onjuiste 

resultaten. 

 De structuur van de rest van deze samenvatting is als volgt: Allereerst 

wordt uitgelegd waarom er gekozen is voor efficiëntie als maatstaf waarlangs 

financiële instellingen de maat wordt genomen. Vervolgens worden de resultaten 

per onderwerp besproken.  

 

Efficiëntie  

In dit proefschrift wordt het concept efficiëntie gebruikt om financiële instellingen te 

beoordelen. Hoewel de term efficiëntie vaak wordt gebruikt, is niet altijd duidelijk 

wat er precies mee bedoeld wordt. Binnen de economie is efficiëntie echter 

duidelijk gedefinieerd sinds het werk van Koopman(s) (1951). Koopman(s) (1951) 

definieert efficiëntie op een wiskundige manier, maar het komt er op neer dat bij een 

bepaalde geproduceerde output een maximum aan grondstoffen gebruikt mag 

worden. Als meer grondstoffen gebruikt worden dan absoluut noodzakelijk, is 

sprake van inefficiëntie. Het omgekeerde geldt natuurlijk ook: bij een bepaalde 

gebruikte hoeveelheid grondstoffen hoort een minimale hoeveelheid geproduceerde 

producten. Wanneer ook rekening gehouden wordt met inkoopprijzen en 

verkoopprijzen, is het mogelijk om kosten– en winstefficiëntie uit te rekenen. 

Hoewel een bank niet een fysiek product maakt, kan het concept van efficiëntie toch 

gebruikt worden om de efficiëntie van een bank te beoordelen. Zo kan een bank 

gezien worden als een financiële intermediair waarbij de hoeveelheid arbeid en 

spaartegoeden gezien kunnen worden als input waarmee de bank leningen en 

hypotheken verstrekt die gezien kunnen worden als output. 

 De focus van dit proefschrift ligt met vooral op kostenefficiëntie, omdat 

kostenefficiënt opereren noodzakelijk is voor – op de langere termijn – succesvolle 

financiële instellingen. Als een financiële instelling namelijk meer kosten maakt dan 

zijn concurrenten, zal hij op den duur de concurrentiestrijd verliezen of failliet gaan. 
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Om kostenefficiëntie te meten, wordt gebruik gemaakt van Stochastic Frontier 

Analysis (SFA). SFA is een techniek uit de econometrie om productiefuncties te 

schatten waarbij rekening wordt gehouden met de mogelijkheid van inefficiënte 

productie. Deze techniek is ontwikkeld door Aigner et al. (1977) en Meeusen en 

Van den Broeck (1977) en later uitgebreid in verschillende studies. Het model dat in 

dit proefschrift veelvuldig wordt gebruikt, is het model dat is ontwikkeld door 

Battese en Coelli (1993, 1995), omdat dit model de mogelijk biedt om variabelen op 

te nemen die mogelijk van invloed zijn op inefficiëntie. 

 Buiten de efficiëntiemaatstaf zijn er natuurlijk ook andere maatstaven 

beschikbaar om de prestaties van financiële instellingen te evalueren. Zo zou er 

gekeken kunnen worden naar kosten– of winstgevendheid ratio's. Echter het 

probleem van deze aanpak is dat geen rekening wordt gehouden met de omgeving 

waarin de ratio tot stand is gekomen. Dit wil zeggen dat alle banken gelijk worden 

verondersteld bij de evaluatie van deze ratio's. Bij efficiëntieanalyse kunnen 

verschillen in de omgeving van financiële instellingen wel meegenomen worden. 

Dit geeft een betrouwbaarder beeld. 

 

Banken 

Zoals eerder opgemerkt, wordt in de eerste twee studies in dit proefschrift 

onderzocht welke factoren van invloed zijn op de efficiëntie van banken. Hierbij is 

vooral gekeken naar de invloeden van de instituties van een land op efficiëntie van 

banken. Wat instituties precies zijn is lastig te omschrijven. Zoals North (1990: vii) 

schreef: “De specificatie van wat instituties precies zijn, hoe ze verschillen van 

organisaties, en hoe ze transactie– en productiekosten beïnvloeden is de sleutel voor 

veel onderzoek.” Hoewel in dit proefschrift niet het doel gesteld wordt om instituties 

te definiëren, kunnen ze gezien worden als: “Het geheel aan formele regels, 

informele normen en nalevingkenmerken die economische ontwikkeling vorm 

geven” (North, 1993, note 1). Deze instituties vormen de prikkelstructuur van een 

maatschappij en bijbehorende economie. In dit proefschrift worden zes maatstaven 

gebruikt die elk een specifiek aspect van de institutionele omgeving meten en zijn 

ontwikkeld door Kaufmann et al. (2006): “voice and accountability”, “political 
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instability and violence”, “government effectiveness”, “regulatory quality”, “rule of 

law” en “control and corruption”. 

 Het positieve verband tussen instituties en de financiële sector is in de 

literatuur reeds gelegd (zie bijvoorbeeld La Porta et al., 1998, 2000). Tevens is 

bekend wat de invloeden van instituties op de beslissingen binnen een bank zijn (zie 

bijvoorbeeld Poghosian, 2009 of Claessens en Van Horen, 2008). Er is echter nog 

weinig onderzocht welke invloeden instituties hebben op de efficiëntie van banken. 

Volgens de bestaande literatuur dankt een bank zijn bestaansrecht aan 

informatieasymmetrie gerelateerde problemen, marktbeperkingen en –imperfecties 

(zie Freixas en Rochet, 1997). Als instituties zorgen voor een juridisch raamwerk 

dat het mogelijk maakt voor banken om contracten op te zetten die 

informatieasymmetrie beperken, kan de bank zijn kosten voor “monitoring” en 

“screening” omlaag brengen. In Nederland, bijvoorbeeld, moeten consumenten die 

een hypotheek aanvragen, informatie over hun inkomen aan de bank verstrekken, 

waardoor de bank beter het risico van de klant kan beoordelen. Naast de 

mogelijkheid dat instituties de genoemde kosten omlaag brengen, kan het juridische 

raamwerk het mogelijk maken om een lener voor het gerecht te brengen als hij of zij 

de verstrekte lening niet afbetaalt. Deze voorbeelden geven aan dat goed 

ontwikkelde instituties een positief effect kunnen hebben op de efficiëntie van 

banken. 

 Naast de positieve effecten die instituties op efficiëntie hebben, kunnen ook 

negatieve effecten optreden. Zo kan stringente regelgeving, die moet voorkomen dat 

een bank failliet gaat, er bijvoorbeeld voor zorgen dat een bank extra kosten maakt. 

Hierbij valt te denken aan de tegoeden die een bank moet aanhouden bij de centrale 

bank; bij een hoger tegoed horen hogere kosten. Tevens kan regelgeving vereisen 

dat bepaalde informatie, bijvoorbeeld over risico’s, ontsloten moet worden. Het 

ontsluiten van deze informatie kan extra kosten met zich meebrengen. Zo kan een 

bank verplicht worden om de “value at risk” (VaR) van zijn portefeuille uit te 

rekenen en deze informatie te overhandigen aan de centrale bank. De kosten die dit 

met zich meebrengt, bestaan uit: (1) het uitrekenen van de VaR (hoewel de bank dit 

waarschijnlijk ook voor eigen gebruik uitrekent), (2) het overhandigen van 

informatie en (3) het controleren of de informatie juist is. Een ander soort kosten 
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komt voort uit het type leners dat toegang heeft tot het financiële systeem. Zo laten 

Japelli et al. (2005) zien dat juridische hervormingen leiden tot vermindering van 

kredietrantsoenering. Door deze verminderde kredietrantsoenering krijgt een grotere 

groep leners toegang tot leningen. Hierdoor stijgt de relatieve omvang van de groep 

leners die de lening waarschijnlijk niet terugbetalen, waardoor de efficiëntie van een 

bank kan verminderen. 

 De uitkomsten van dit onderzoek laten zien dat betere instituties een 

positief effect hebben op de efficiëntie van banken en dat instituties positief 

bijdragen aan het gebruik van technologie waarmee banken hun kosten kunnen 

verlagen. Deze uitkomsten zijn in het bijzonder interessant voor beleidsmakers. Het 

helpt hun bij het maken van nieuwe regelgeving. Hoewel regelgeving maar één 

aspect is van instituties, is het wel iets wat beleidsmakers direct kunnen 

beïnvloeden. Andere aspecten van instituties kunnen alleen indirect door 

regelgeving worden beïnvloed. Zo blijkt bijvoorbeeld dat regelgeving de heersende 

normen in een maatschappij kan beïnvloeden (zie Kübler, 2001). Hoewel 

beleidsmakers niet noodzakelijkerwijs geïnteresseerd zijn in een efficiënte bancaire 

sector, zorgt efficiëntie in die sector er wel voor dat waardevolle middelen niet 

verspild worden. Verder blijkt dat een efficiënte financiële sector kan bijdragen aan 

economische groei, maar hier kom(en) ik (we) later op terug. 

 Hoewel bovenstaande resultaten aangeven hoe instituties van invloed zijn 

op de efficiëntie van banken, wordt geen rekening gehouden met de 

internationalisering van het huidige bancaire stelsel. Het onderzoek is daarom 

uitgebreid door te onderzoeken wat de invloed van instituties zijn op zowel binnen– 

als buitenlandse banken. Hoewel er al veel onderzoek is gedaan naar de efficiëntie 

van binnen– en buitenlandse banken, zijn de resultaten niet eenduidig. De literatuur 

die gaat over de efficiëntie van binnen– en buitenlandse banken maakt onderscheid 

tussen twee hypotheses. De eerste hypothese is de Thuisvoordeel Hypothese 

(Berger et al. 2000), die stelt dat binnenlandse banken betere informatie hebben over 

de thuismarkt en daarom efficiënter zijn. De tweede hypothese, de Internationaal 

Voordeel Hypothese (Berger et al. 2000), daarentegen, stelt dat buitenlandse banken 

efficiënter zijn omdat deze minder gehouden zijn aan interne kredietregels en tevens 

makkelijker toegang hebben tot betere technologie. 
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 Ondanks, of misschien wel dankzij, de uitgebreide literatuur over de 

efficiëntie van buitenlandse banken, is er geen consensus over welke hypothese juist 

is. Dit proefschrift laat zien dat de verschillen in bevindingen voor een groot deel 

ontstaan door verschillen in de onderzochte landen. Bovendien blijken de resultaten 

niet alleen af te hangen van de landen waarin banken zich vestigen, maar ook van 

het thuisland van de bank. Ondanks uitgebreid onderzoek, is er nog geen studie 

geweest die de verschillen in instituties van landen als mogelijke oorzaak van deze 

resultaten heeft onderzocht. In dit proefschrift is gekeken of aan–/afwezigheid van 

instituties de verschillen in bevindingen uit eerder onderzoek kunnen verklaren. 

 De belangrijkste reden waarom instituties een andere invloed hebben op 

buitenlandse banken dan op binnenlandse banken, komt voort uit verschillen in 

achtergronden tussen buitenlandse en binnenlandse banken. Banken bezitten vaak 

unieke kennis over de markt waarop ze actief zijn. Wanneer echter de instituties in 

een land laag zijn, kan een binnenlandse bank gewend zijn hiermee om te gaan, 

terwijl een buitenlandse bank uit een land met goede instituties een cultuuromslag 

moet maken om zich aan te passen aan de nieuwe omstandigheden. De in de bank 

aanwezige kennis is dan van weinig waarde. Een voorbeeld hiervan is de gebruikte 

contracten voor het oplossen van informatieasymmetrieën. De contracten die een 

buitenlandse bank gebruikt kunnen vanwege de slechte juridische omstandigheden 

in het gastland misschien niet gebruikt worden. Bovendien kunnen relatief slechte 

instituties schadelijker zijn voor een buitenlandse bank dan een binnenlandse bank. 

Wanneer het vanwege slechte instituties moeilijk is om informatie in te winnen over 

leners, schaadt dit een nieuwe, of buitenlandse, bank meer dan een bank die al zijn 

langer actief is op die markt en de specifieke kennis over die markt al tot zijn 

beschikking heeft. 

 Naast de instituties van het gastland kunnen de instituties in het thuisland 

van de buitenlandse bank van invloed zijn op de efficiëntie van de bank. Zo kan een 

buitenlandse bank zijn interne beleid baseren op de regels van het thuisland. 

Wanneer dit beleid gebaseerd is op goed ontwikkelde instituties, kan de bank 

hiervan profiteren als hij zijn activiteiten naar het buitenland expandeert. Naast de 

instituties in het thuisland kan het verder van belang zijn dat er een mate van 

overeenkomst tussen de instituties in het thuisland en het gastland is. Hoe meer de 
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instituties overeenkomen, des te gemakkelijker het is om je als bank aan te passen. 

De invloed van deze zogenaamde institutionele afstand is in dit proefschrift 

onderzocht. 

 De resultaten van dit onderzoek laten zien dat instituties van eminent 

belang zijn voor de efficiëntie van een bank. Niet alleen zijn de instituties in het 

gastland van belang, maar ook de instituties van het thuisland dragen bij aan de 

efficiëntie van een bank. Deze resultaten kunnen banken helpen in hun beslissing of 

ze moeten expanderen naar het buitenland en zo ja, naar welke landen. Verder 

geven de resultaten beleidsmakers inzicht in hoe hun beleid de efficiëntie van de 

buitenlandse banksector beïnvloedt, die van invloed kan zijn op de economie van 

een land. Als het voor een bank aantrekkelijk is om zicht te vestigen in een bepaald 

land, is het makkelijker om meer banken aan te trekken wat gunstig is voor de 

nationale financiële sector. Dit voordeel zou de economische groei van een land 

kunnen versterken (zie bijvoorbeeld Beck et al. 2000; of Levine et al. 2000). 

Bovendien kunnen efficiëntievoordelen naar binnenlandse banken toevloeien. 

  

Microfinancieringsinstellingen 

Naast “gewone banken”, is in dit proefschrift ook onderzoek gedaan naar 

zogenaamde microfinancieringsinstellingen (MFIs). Deze instellingen verlenen 

krediet aan mensen die geen toegang hebben tot krediet bij commerciële banken, 

veelal armen, met als doel het bestrijden van armoede door ze de mogelijkheid te 

geven om een inkomen genererende onderneming op te zetten. In de bestaande 

literatuur wordt dit doel meestal “outreach” genoemd. Omdat het verstrekken van 

kredieten aan armen kostbaar kan zijn, kan het focussen op “outreach” conflicteren 

met de financiële duurzaamheid van de MFI. Daarom verstrekken Westerse 

donoren zoals niet-overheidsorganisaties financiële hulp door leningen aan MFIs te 

verstrekken met een rente onder de marktrente. Echter, sommige MFIs zijn 

recentelijk commerciële entiteiten geworden, waardoor ze volledig onafhankelijk 

van deze hulp moeten opereren. 

 In dit proefschrift wordt onderzocht of het doel om de armen te helpen 

verenigbaar is met financiële duurzaamheid. Het bedienen van arme cliënten brengt 

vermoedelijk extra kosten met zich mee, omdat het verstrekken van een lening vaste 
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kosten met zich meebrengt die voor kleine leningen relatief veel groter zijn. De 

vraag is dan ook of de opbrengsten voldoende hoog zijn om deze kosten te dekken. 

Daarom kan het zo zijn dat een MFI de focus verlegt van de allerarmsten naar een 

groep die het al iets beter heeft, om financieel duurzaam te worden. 

 Een commerciële MFI moet zorgen dat de kosten goed gemaakt worden 

door de opbrengsten. Kostenefficiëntie analyse kan gebruikt worden om te kijken of 

een MFI die zich richt op "outreach" inderdaad kosteninefficiënt is en dus meer 

kosten maakt. Als dit het geval is, dan gaat commercialisering niet goed samen met 

“outreach” en dan zal een commerciële MFI zich moeten richten op een andere 

groep cliënten. 

 De resultaten van dit onderzoek laten zien dat er inderdaad sprake is van 

afruil tussen “outreach” en kostenefficiëntie (en uiteindelijk financiële 

duurzaamheid). Dit antwoord betekent niet dat een MFI niet commercieel mag zijn, 

maar het geeft wel aan dat als een MFI hiervoor kiest, hij zich wel op een andere 

doelgroep moet richten. 

 

Efficiëntie en Economische Groei 

Vervolgens is in Hoofdstuk 6 onderzocht of de efficiëntie van een financiële sector 

kan bijdragen aan economische groei. Hoewel bekend is dat de grootte, of diepte, 

van de financiële sector bijdraagt aan economische groei (zie bijvoorbeeld Beck et 

al., 2000 of Levine et al., 2000), is er nog weinig bekend over de effecten van een 

efficiënte financiële sector op economische groei. Het onderzoek in dit proefschrift 

laat zien dat efficiëntie van invloed is op economische groei. De resultaten in dit 

proefschrift tonen aan dat de financiële sector voldoende efficiënt moet zijn wil de 

grootte van de sector een positieve invloed op economische groei hebben. Dit 

resultaat benadrukt het belang van de resultaten uit de eerdere studies, die aangeven 

dat een land zijn instituties op orde moet hebben om de efficiëntie van de financiële 

sector te verbeteren. 

 

Methodologie 

De laatste studie in dit proefschrift gaat in op een methodologisch probleem dat kan 

ontstaan bij Stochastic Frontier Analysis (SFA) modellen. In SFA modellen is het 
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mogelijk om een variabele op twee plaatsen in het model op te nemen. De 

economische interpretatie van de resultaten hangt af van de plaats waar de variabele 

in het model is opgenomen. Idealiter geeft de theorie uitsluitsel over in welk deel 

van het model een variabele opgenomen dient te worden. Soms biedt de theorie 

echter geen uitsluitsel. De laatste studie onderzoekt hoe de resultaten worden 

beïnvloed als in dit geval de verkeerde keuze wordt gemaakt. Verder wordt 

onderzocht of er een structurele manier is om het probleem op te lossen.  

 De resultaten laten zien dat een verkeerde keuze de resultaten significant 

kan beïnvloeden. De uitweg is echter om, als de onderzoeker onvoldoende theorie 

heeft over waar de variabele in het model moet worden opgenomen, de variabele op 

beide plaatsen op te nemen. SFA modellen zijn in staat om dan zelf het onderscheid 

te maken welk economisch effect optreedt. 

 












