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Abstract 

This thesis aims to evaluate the competitive situation in the Swedish banking sector. 

The banking sector in Sweden is characterized by its high degree of concentration, 

with four major banks controlling a large share of the market. Combined with high 

profits and high interest margins, this has raised concerns regarding the competitive 

pressures in the sector. Many existing theories in the literature try to evaluate compe-

tition based on market structure, however modern research concludes that high con-

centration does not necessarily imply less competition. By using a model that esti-

mates the elasticity of factor input prices, the competitive behavior among the mar-

ket players can be assessed and the results reveal a less competitive situation on the 

Swedish market compared to previous research within the field of banking competi-

tion.     
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1 Introduction 

As financial intermediaries, banks play a crucial role in the economy. The function of the 

bank in the modern market economy is multifaceted and diverse, but can broadly be de-

fined as allocating and channelling funds between surplus and deficit agents. These agents 

are represented by individuals, businesses and government agencies and it is therefore in 

the interest of the economy as a whole to have an efficient banking sector. By providing 

funds to individuals and businesses banks also contribute substantially to economic growth 

in the long run (Vives, 2001). The function of the bank also puts the industry in a vulnera-

ble position. Because banks are important for economic growth, an inefficient sector can 

lead to substantial economic losses. Furthermore, bank failures can have detrimental reper-

cussions due to their interconnectedness with other banks on the financial market (North-

cott, 2004). Policy makers thus aim to secure the efficiency and stability of the banking sec-

tor through regulations and one of the main objectives is to facilitate the distribution and 

accessibility of information, which is essential for effective competition in a market. The 

benefit of competition, which applies to markets beyond the banking sector, is allocative 

and productive efficiency, which is mirrored in lower prices for consumers. Nevertheless, 

markets are seldom perfectively competitive due to market failures such as entry barriers, 

transaction costs and imperfect information (Vives, 2001). The presence of these imperfec-

tions may result in the ability to exert market power by some market players.   

A highly concentrated banking sector has often been seen as an indicator of a sector with 

less competitive pressures with the suggestion that a higher concentration implies more 

power in the hands of a few players. A negative relationship between competition and con-

centration has on the other hand not been unanimously supported by empirical evidence. 

Nevertheless, a concentrated sector does give rise to concern for policy makers since as-

sessing the competitive structure of an industry is important in order for regulatory effec-

tiveness (Casu, Ferrari and Zhao, 2010). In Sweden, the banking sector represents almost 

four percent of the GDP and is thus of great importance for the welfare of the economy as 

a whole (Swedish Bankers’ Association, 2011a). The banking sector in Sweden is further-

more dominated by four major banking groups; Handelsbanken, Nordea, SEB and 

Swedbank. They account for approximately 75 percent of deposits from and lending to the 

public and their role is thus essential for the stability and efficiency of the Swedish financial 

system (The Riksbank, 2011). Many would suggest that the banking sector in Sweden has 

oligopolistic tendencies and that the competition is not effective enough. An oligopolistic 

market is accordingly not promoting free and healthy competition as when a market is 

dominated by only a few sellers, each seller is more likely to be aware of the actions of the 

others and can thus strategically act on basis of those.  

1.1 Background 

Recently, the Swedish banking sector has been the concern of intense debate in the Swe-

dish media. Attention has been directed towards high interest margins and low customer 

mobility between banks; a pattern that according to the Swedish Consumer Agency would 
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suggest a lack of competition (Sprängs, 2012). A brief summary of the discussion will be 

presented below. 

A survey completed by the Swedish newspaper Dagens Nyheter, concluded that 7 percent 

of the Swedish bank customers had during the last three years switched banks (Sprängs, 

2012). The relatively low mobility of the Swedish customers does not put any significant 

pressure on the banks and this behaviour could lead to a situation where the banks take ad-

vantage of their strong position, as argued by the Swedish Consumer Agency.  

The Swedish Ministry of Finance has also raised criticism towards higher interest margins, a 

critique partly based on the passivity of the four major banks when the Swedish central 

bank, the Riksbank, lowered the repo rate in December 2011. As a decrease in the repo rate 

indicates an expected deceleration of the economic climate in the short run, the high mar-

gins are according to the Swedish minister of finance, Anders Borg “provoking” in times 

economic distress (Almgren and Neurath, 2012). The minister further argues that a limited 

number of banks have pushed for higher profits in the banking sector. On the other hand, 

the Swedish government has also been accused for diminishing the competitive pressures 

in the banking sector through the sales of part of their shareholdings in Nordea, according 

to Gösta Grassman (2011), a former Swedish diplomat. Being one of the principal share-

holders gave the Swedish government a possibility to influence the conduct of the bank ac-

cording to Grassman, which could put pressures on the banking sector as a whole.  The 

same argument has been put forward recently regarding the state owned SBAB Bank. Low-

ering the interest rates offered by SBAB Bank would force other players to follow through, 

according to economist Christian Westerlind Wigström (2012). The banks have responded 

to the criticism ambiguously and often refer to the extraordinary economic climate.  The 

euro debt crisis has raised concerns among the market participants and the decreased mar-

ket confidence has led to increased funding costs, even for Swedish banks, which are 

among the most well capitalised banks in Europe (The Riksbank, 2011). Additionally, the 

new regulatory requirements on capital adequacy in Basel III requires the banks to hold a 

higher level of capital than before, which is ultimately also an increased cost for the banks. 

The banks further argues that the direct link between the interest rates offered by banks 

and the repo-rate has diminished as the banks are nowadays more dependent on other 

sources of funds, and thus a change in the repo rate will only have a marginal effect (Axels-

son, 2012).  

The profitability of an industry is generally considered to be an indicator of the competitive 

environment. However, as argued by Claessens and Laeven (2004), measuring competition 

by profits or bank margins does not properly define competitiveness of an industry, as the-

se are influenced by bank specific factors and the general economic climate. There are dif-

fering theories whether high prices are a result of market power or vice versa. Traditional 

industrial organization theory suggest that banks in concentrated markets are more prone 

to act collusively and thus set prices that are less favourable to consumers, resulting in a 

less competitive environment (Northcott, 2004). An opposing theory connects the efficien-

cy of larger banks as the reason for market dominance. According to this theory, concen-

tration is due to more efficient banks growing more rapidly than less efficient ones, or 

more efficient banks taking over less efficient banks. New Empirical Industrial Organiza-
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tion approaches on the other hand, reject the causal link between competition and concen-

tration and try to evaluate the competitive conduct of the bank by looking at among other 

things the pricing behaviour of banks. According to these theories, concentrated markets 

can be competitive irrespective of concentration, as long as the market is contestable, with 

activity restrictions and regulatory requirements kept at a minimum level (Casu and Girar-

done, 2006).  

In economic theory, a competitive market is one where resources are allocated to their 

most productive use and thus leads to the most efficient outcome for the economy. Com-

petition in an industry results in lower prices, a greater selection of products for consumers 

and encourages innovation (Vives, 2001). Based on these arguments, competition is pre-

ferred to other market structures as it enhances the social welfare of the economy. Specific 

to the financial sector however, is the proposed link between competition and macroeco-

nomic stability, which necessitates a prudential regulation of the sector (Claessens, 2009). 

However, the problem of aligning the welfare of the society as a whole and the economic 

interests of the banks makes regulation a much debated topic. On the one hand, profitable 

and sound banks are essential for a stable financial system, on the other hand promoting 

efficiency is of great concern for the welfare of the society as a whole.  

1.2 Problem Discussion 

Evaluating competition is not as straight forward as one might expect and adding the com-

plexity of the banking sector makes competitive analysis of banks a matter of definitions 

and limitations. To begin with, the banking sector today very much resembles a financial 

supermarket, with many different products all under the same roof (The Nordic Competi-

tion Authorities, 2006).  A proper definition of the market under analysis is therefore nec-

essary in order to assess the competitive qualities. For instance, the market for deposits 

might be more competitive than the market for loans. Likewise, even though measures 

such as concentration indices and number of banks in the market give a good indication of 

the competitive structure of the market, they do not properly examine the competitive be-

haviour of banks. It has many times in the literature been concluded that a concentrated 

market does not necessarily imply a less competitive market (Berger, Demirgüç-Kunt, Lev-

ine and Haubrich, 2004). From this argument, the model selection is therefore vital in order 

to correctly measure competition.  

Originating from the on-going debate, this thesis aims to examine the competitive situation 

in the Swedish banking sector. In the centre of the debate has been the high margins on 

mortgage loans extracted by the four major banks and thus in the empirical research, em-

phasize will be put on the market for mortgages. As mortgages represent a substantial part 

of the credit market in Sweden, I believe that this would give a good indication of the 

competitive situation in the banking sector. Furthermore, equivalent to the market as a 

whole, the four banking groups account for a major part of the mortgage lending through 

their mortgage institutes, which justifies an evaluation of its competitiveness. 

The Swedish banking sector has gone through radical changes over the years which have 

affected the competitive environment in which the banks operate (Ingves and Lind, 2008). 
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The market has gone from being heavily regulated in the 1970’s to a relaxation of these 

regulations during the 1980’s and onwards. These relaxations were not well supervised and 

eventually this developed into a banking crisis in the early 1990’s. Therefore, I will also ex-

amine how these structural changes have affected the development of the banking sector 

and the competitive environment in Sweden.  

1.3 Purpose 

The purpose of this thesis is to examine the competitive situation for Swedish mortgage 

providing banks. This is achieved by using a model that measures the banks sensitivity to 

increases in factor input prices (Panzar and Rosse, 1987). From this, the competitive be-

havior of banks can be assessed.  

1.4 Disposition 

The thesis will begin with a review of the Swedish banking sector in chapter two, starting 

from the deregulation process, which was initiated in the late 1970’s. The chapter will dis-

cuss how the deregulation affected competition in the sector and how this evolved into a 

banking crisis in the beginning of the 1990’s and how the sector developed after the crisis 

up until today. Chapter three will discuss several theories on how to evaluate competition 

in the banking sector and other factors that may impact on the competitive environment. 

The Panzar- Rosse model will also be introduced here, which is underlying the empirical 

implementation in chapter four. In chapter five, the results from the Panzar- Rosse model 

will be presented and analysed, together with two concentration indices for the Swedish 

banking sector. Chapter six will present a summary of the thesis and its findings. 
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2 The Swedish Banking Sector 

The Swedish banking sector has experienced major structural changes over the years. From 

being a heavily regulated market, it is now highly developed and competes well on the in-

ternational scene (Ingves and Lind, 2008). The banking sector has nonetheless in interna-

tional comparison been characterized by its high degree of concentration. In fact, Sweden 

has one of the most concentrated banking sectors in Europe (Petersson, 2009). By the end 

of 2010 there were 111 established banks in Sweden (The Riksbank, 2011). Out of these 

111 banks, 34 are limited liability banks among which Nordea, SEB, Handelsbanken and 

Swedbank represent a large share of the market.  The four major banks are so called uni-

versal banks, which provide the market with a large range of financial services, both in 

commercial- and investment banking. In addition to their operations in Sweden, the four 

major banks also conduct important international activities; in fact, half of their lending ac-

tivities are conducted abroad (The Riksbank, 2011). Danske Bank is also an important par-

ticipant on the Swedish market today and together, these five banks stand for approximate-

ly 80 percent of deposits from and lending to the public (The Riksbank, 2011). Apart from 

the universal banks, the Swedish banking sector is also comprised of a large number of sav-

ings bank. However, the amount of savings banks has decreased quite substantially over 

the years, primarily through mergers and acquisitions. The motives behind these consolida-

tions were primarily to be able to compete more aggressively with the universal banks on a 

national level, as savings banks usually have a more local or regional approach (Petersson, 

2009). Swedbank is the result of the merger of hundreds of savings banks in the last twenty 

years. In 2010, there were 50 established savings banks in Sweden (The Riksbank, 2011).  

The rest of the banking sector is comprised of foreign branches of international banks and 

so called co- operative banks; economic associations aiming at providing banking services 

on behalf of their members (The Riksbank, 2011). 

The process of creating a modern financial sector in Sweden has taken more than 20 years 

and it has not been without difficulties. Even though this study will focus on the competi-

tive situation in the banking sector during the last eight years, it is vital to understand the 

structural changes that the sector experienced in the late 1900’s up until today. These de-

velopments will be reviewed in the next section. A short introduction to the Swedish mort-

gage market will end this chapter. 

2.1 The Development of the Swedish Banking Sector  

Sweden, nowadays known for being a relatively small but open economy, had during the 

1930’s to 1980’s a highly regulated financial market, subsidized and monitored by the gov-

ernment. The regulations had several aims but the main goal was to ensure the stability of 

the financial system as a whole. Furthermore, as the Swedish currency was at the time op-

erating under a fixed exchange rate system, it was deemed necessary to restrict the flows of 

capital in and out of the country, as sudden flows of capital could lead to changes in the 

value of the currency (Ingves and Lind, 2008).  

Until the late 1970’s, competition between the banks had been limited and a number of 

regulations greatly led to diminished competitive pressures in the sector as a whole. For in-
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stance, the authorities controlled the level of interest rates set by the banks, aiming at 

providing cheap financial services to households and businesses. The central bank further-

more set limits to the banks’ credit expansion which meant that there were limits on how 

much the banks were allowed to lend to households and businesses. In addition, entry of 

new banks was restricted and only granted if the authorities considered the market to be in 

‘need’ of a new bank (Ingves and Lind, 2008). Foreign entry was not permitted and Swe-

dish banks wanting to establish subsidiaries abroad had to apply for permits before doing 

so. Nonetheless, despite these restrictions, the sector was able to be profitable given the ol-

igopoly situation on the market. According to Ingves and Lind (2008, p.153) “rather than 

reducing the banks’ profitability, the financing of the governments priority purposes was 

subsidized by low interest rates at the expense of the banks’ savers”. However, as the Swe-

dish economy developed and modernized, the banking sector became inefficient in its abil-

ity to provide new financial services. Rapid globalization also revealed a highly underdevel-

oped sector in international comparison and in the late 1970’s it became apparent that the 

regulations did not function as desired (Petersson, 2009).  

2.1.1 Deregulation  

The government thus decided to deregulate in the late 1970’s and the process was sup-

posed to be carried out in a gradual fashion in order to minimize disturbances to the sys-

tem as a whole. Unfortunately, the deregulations were not as carefully considered as wished 

for as it became evident that the financial market was not yet adjusted for a market system 

with free capital movements and a free credit market (Ingves and Lind, 2008).  

A number of regulations were lifted in this process, however only the most relevant ones 

will be reviewed in this section. The deregulation process was initiated in 1978 when banks 

were allowed to set their own interest rates on deposits (Petersson, 2009). In 1983 the 

banks’ liquidity requirement was abolished and the limits on interest rates on loans were 

lifted in 1985. In 1986, foreign banks were allowed to enter the market and in the late 

1980’s restrictions and regulations on capital movement across the border were removed. 

However, the single most important deregulation involved the controls on credit expan-

sion, which were removed in 1985. As the restrictions on bank lending were alleviated, 

banks went into fierce competition for market shares which substantially altered the behav-

ior of lenders and borrowers (Petersson, 2009). The rapid credit expansion that occurred 

was primarily channeled into the asset market, contributing to an asset price boom, pre-

dominately in the real estate market. Thus, a large portion of the banks’ portfolios were de-

nominated in real estate credits and when the prices of these assets collapsed in the early 

1990’s, the banks suffered great losses (Englund, 1999). The financial crisis that eventually 

broke out in the early 1990’s had multiple underlying causes, however, as argued by Ingves 

and Lind (2008) the crisis was not directly a result of the deregulations themselves, as they 

were deemed necessary in order to improve the financial system in Sweden. Rather it was 

combination of a lack of experience on how to evaluate borrower’s credit worthiness from 

the banks point of view which resulted in large credit losses. But more importantly, the 

transition from a strict regulatory environment to a free market and unfamiliarity of as-

sessing risk in this new environment led to a weak supervisory by the authorities.  
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2.1.2 Developments After the Crisis 

Beside the deregulations, the 1980’s was also characterized by consolidation in the banking 

sector and this process was accelerated by the crisis in the 1990’s. Primarily, it was the larg-

er banks who acquired the smaller ones as a way of increasing market shares but the Swe-

dish government was also very much involved in this process (Petersson, 2009). The four 

major banks began developing towards the universal banks that they are today and they al-

so transformed from being purely Swedish banking groups to become gradually more 

Nordic (Swedish Bankers’ Association, 2007).  

In 1989, the state- owned PK- banken acquired Nordbanken. Norbanken turned out to be 

one of the banks most severely hit by the crisis together with Gotabanken, the fifth largest 

bank in Sweden at the time. Together, these two were the principal recipient of govern-

mental aid during the crisis (Petersson, 2009). As it became evident that Gotabanken had 

to default on their payments, the bank was acquired by Nordbanken in 1993 in order to 

avoid a systemic crisis. Nordbanken eventually continued their expansionary process and in 

1998, the bank merged with the Finnish Meritabank and formed MeritaNorbanken. The 

Nordic cooperation eventually continued to expand through the merger with the Danish 

bank Unidenmark and Norwegian Chritstiania Kreditkasse. Today, this constellation is op-

erating under the name Nordea. The Swedish government currently owns 13.5 percent of 

the shares in Nordea (Nordea, 2012). 

The Swedish extensive network of savings banks began a process of merging in the early 

1990’s, which eventually led to the formation of Sparbanken AB in 1992. This process con-

tinued in 1997, when Sparbanken merged with Föreningsbanken to create Föreningsspar-

banken AB, a fusion supported by the government as Föreningsbanken was in deep eco-

nomic distress at the time (Petersson, 2009). The bank eventually changed its name to 

Swedbank in 2006.  

SEB is the result of more than 120 mergers and fusions over the 150 years that the bank 

has been operating on the Swedish market, in various constellations (Swedish Bankers’ As-

sociation, 2007). The merger in 1972 between Stockholm Enskilda Bank and Skandinaviska 

Banken created Skandinaviska Enskilda Banken from where the bank changed its name to 

SEB in 1998. In the early 2000’s, it began expanding outside the Nordic borders, with am-

bitions to establish a presence in Northern Europe.  

Handelsbanken, with roots dating back to the late 19th century, has been less aggressive 

when it comes to consolidating activities, compared to the other four big banks (Swedish 

Bankers’ Association, 2007). The bank was notably the only major bank that did not need 

financial aid from the Swedish government during the 1990’s crisis, and took this oppor-

tunity to increase market share (Handelsbanken, 2005). Their stable financial situation al-

lowed them to acquire the mortgage institute Stadshypotek in 1997. Handelsbanken’s later 

on incorporated their strongly decentralized organization in their expansion in the Nordic 

countries and the United Kingdom (Handelsbanken, 2005).  

The consolidating trend that the Swedish banking sector experienced in the 1990’s created 

a more concentrated market. In 1990 the four major banks controlled 70 percent of the to-
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tal assets in the sector, while in the early 2000’s; this figure had increased to 85 percent 

(Frisell and Noréus, 2002). The four big banks had thus succeeded in increasing their mar-

ket share, even in times of internationalization and increased competitive forces by new ac-

tors establishing their presence on the market. The late 20th century saw Danske Bank en-

tering the market by the acquisition of Östgöta Enskilda Bank in 1997 and the bank there-

by became the first foreign bank establishing a branch network on the Swedish market. 

Rapid improvements in information and communication technology also allowed for new 

actors to enter the market, such as Skandiabanken, who became the first bank in Sweden 

offering banking services over telephone (Swedish Bankers’ Association, 2007). Large 

companies, primarily active in the retail market, also started to offer financial services to 

their customers through internet banks, such as Ikanobanken, part of the IKEA interna-

tional group, and ICA- banken, founded by one of the largest food retailers in Sweden. The 

objective of these so called niche banks was to offer financial services at competitive prices 

to the Swedish households, with ambitions to put pressure on the larger banks (Petersson, 

2009).    

In 2004, one of the latest deregulations occurred on the market, which was thought to in-

crease competition even further (Swedish Bankers’ Association, 2007). The requirement to 

hold a bank license in order to operate on the loan market was removed; a deregulation 

that was much criticized later on as many of these new credit institutions that were formed 

as a response to this were forced to default. Many Swedish households lost money in this 

process, which ultimately decreased the confidence for new players on the market (Swedish 

Bankers’ Association, 2007).The regulatory environment was also altered by the introduc-

tion of the new Basel accords on capital requirement in 2007. While the main purpose was 

to enhance the stability of the financial system, it was also thought to increase competition 

among the larger banks active on the international market (Swedish Bankers’ Association). 

However, due to the fixed costs involved in the implementation of the accord, it was con-

sidered to give larger banks a competitive advantage, ultimately affecting the small banks’ 

ability to act on the same terms as larger banks (Hakenes and Schnabel, 2011).  

The last two decades have seen increased competitive forces on the Swedish market, pri-

marily as a consequence of foreign actors entering the market and improvements in tech-

nology which allowed the banks to reach their customers through other means than a 

branch network. Danske Bank’s successful establishment on the market has resulted in the 

bank now being the fifth largest in Sweden, which may encourage other foreign actors to 

compete for the Swedish customers (Swedish Bankers’ Association, 2011a). How the new 

Basel accord will contribute to the competitive environment is yet to be seen, however 

what have been noticed by the banks themselves are higher funding costs (The Riksbank, 

2011). Whether these costs should be borne by the consumers or the banks themselves is 

of much debate, however in a competitive environment there may be less possibilities for 

the former.  



 

 
11 

27% 

15% 

24% 

13% 

8% 

13% 

Mortgage lending to Swedish households 

Swedbank Nordea Handelsbanken SEB SBAB Other

2.2 The Swedish Mortgage Market 

Mortgage lending in Sweden is mainly handled through mortgage institutions, but also 

through the banks themselves. As can be seen in the chart below, the mortgage market is 

to a large extent also dominated by the four major banking groups. SBAB Bank is state 

owned and was originally set up to finance governmental mortgage loans, but since 1991 

the bank is competing on the mortgage market as any other mortgage provider. The group 

“other” incorporates among others Länsförsäkringar Hypotek, SkandiaBanken and Danske 

Bank which are important actors on the market today (Swedish Bankers’ Association, 

2011b). As the chart below depicts, five players control 87 percent of mortgage lending on 

the market.  

Figure 1: Mortgage lending in Sweden 2010 (Swedish Bankers’ Association, 2011b). 

Approximately 70 percent of the households in Sweden own their homes and out of these, 

80 percent holds a mortgage loan (Swedish Bankers’ Association, 2011b). It is thus of great 

importance that also this market is efficient and effective in offering products that are in-

novative and competitive. Furthermore, the mortgage represents 90 percent of the Swedish 

households’ total debt (The Swedish Financial Supervisory Authority, 2012a). This implies 

that the Swedish households may be vulnerable to changes in interest rates as the mortgage 

payment represents a large share of their disposable income. As a consequence of this, the 

Swedish Financial Supervisory Authority decided to introduce general guidelines to limit 

the size of loans collateralized by homes. The so- called mortgage cap states that a loan col-

lateralized by a home may not exceed 85 percent of the market value (The Swedish Finan-

cial Supervisory Authority, 2012). These guidelines were also introduced to prevent un-

healthy credit expansion in Sweden and to reduce the vulnerability of Swedish households.  
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Competition on the mortgage market has been questioned due to the high interest margins 

in the market and according to the Swedish Financial Supervisory Authority, the margins 

were substantially above the historical average in the last six months of 2011 (The Swedish 

Financial Supervisory Authority, 2012b). The margin between banks’ mortgage rates and 

the interbank rate had increased to 1.49 percentage points in the end of 2011, which is well 

above the historical average of 0.84. The authority further observes that funding costs at 

the same point had in fact decreased, however this had not had any notable effects on the 

interest rates for mortgages. Considering both market shares and interest margins, one can 

suspect that competition may not fully play out its full role on the mortgage market today, 

however theories in banking competition argue that assessing competition from a price- 

concentration relationship is not sufficient. The next chapter will, apart from these tradi-

tional competition theories, introduce methods that evaluate competition by examining the 

market conduct of the banks.  
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3 Evaluating Competition in Banking 

Assessing the competitive environment in banking is particularly necessary for a number of 

reasons. In economic theory, competition is a key factor for social welfare as it pushes 

down prices and encourages technological innovation. As virtually everyone has some kind 

of a relationship with a bank, pressing for more competition in the banking sector would 

consequently increase welfare for the economy as a whole. It has also been concluded pre-

viously in the research that the degree of competition in banking can affect households’ 

and businesses’ access to credit, thus affecting the potential growth of the economy 

(Claessens and Laeven, 2004). However, as competition is generally hard to measure, there 

are numerous approaches in the literature on bank competition, which can largely be divid-

ed into structural and non- structural measures. The structural approach connects competi-

tion to concentration and thus incorporates measures of market concentration or number 

of banks in their models. The non- structural approach on the other hand originates from 

the competitive nature of banks, by looking at dimensions beyond market structure and 

prices. They assess the competitive environment by estimating deviations from competitive 

pricing (Shaffer, 1994).Whereas the academic literature has pushed for the non- structural 

approach of measuring competition as most applicable to banks, many countries around 

the world uses structural measures such as market concentration when they want to assess 

the competitive conditions in banking (Bikker and Haaf, 2002). Concentration measures 

are also widely used in competition law when authorities want to assess the possible impli-

cations on concentration caused by mergers in an industry.  

In this section, the structural and non- structural measures of competition will be reviewed. 

In the next chapter, the competitive situation in the Swedish banking sector will be esti-

mated, using two structural measures and one non- structural model.  

3.1 Measures of Concentration 

In structural models, further discussed below, concentration indices take a central role. The 

two most common measures of concentration used in these models are the Herfindahl- 

Hirschman Index, HHI, and the k- bank Concentration Ratio, CRk. These ratios are often 

used as proxies for market structure in structural models of bank competition (Bikker, 

2004). Bikker and Groeneveld (1998) underline the necessity of interpreting concentration 

ratios according to what market segment one intends to examine. They argue that a con-

centrated mortgage market should be interpreted differently from a concentrated deposit 

market, as consumers seldom turn to foreign mortgage providers. Therefore, other 

measures of competition are needed to complement the concentration ratios. Bikker (2004) 

also mentions an ambiguity with the use of concentration ratios, as the ratios may result in 

strongly diverging values for the same market, since the two ratios assign different weight 

to small and large banks.  

3.1.1 The Herfindahl- Hirschman Index 

The HHI is the most widely used concentration measure (Bikker and Haaf, 2002).  The ad-

vantage of the HHI compared to other measures of concentration is that it takes into con-
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sideration the importance of larger banks by assigning them a larger weight than smaller 

banks. This is done by squaring the market share of each bank. The HHI is calculated using 

the following formula: 

 

   = ∑   
  

    (1) 

 

where n is the number of banks in the banking sector and s is the market share of bank i.  

The HHI can be defined as the sum of squares of bank sizes measured as market shares 

(Bikker and Haaf, 2000). It ranges between zero and unity, reaching its lowest value when 

all banks in the market are of equal size, and unity, in the case of monopoly. Thus, a higher 

HHI implies a higher concentration. According to the Swedish Competition Authority 

(2009), a market with an HHI between 0.1 and 0.18 indicates a moderately concentrated 

market and an HHI above 0.18 indicates a highly concentrated market. Moreover, in the 

US, the implication on market concentration of a proposed merger between two banks is 

evaluated using the HHI. A merger will be approved if the post- merger HHI does not ex-

ceed 0.18 (Bikker and Haaf, 2002). The HHI for the Swedish market as a whole will be cal-

culated in chapter five.  

3.1.2 The k- bank Concentration Ratio 

Another frequently used concentration measure is the k- bank concentration ratio. The ma-

jor advantage with this measure is the limited amount of data required. It measures the 

market share held by the k largest banks in the market, thus giving no weight to the smaller 

banks in the market (Bikker and Haaf, 2002). This is one of the major critiques regarding 

this measure based on the argument that every bank in the market influences market con-

duct and as stated by Bikker (2004, p.51) “the competitive behavior of the smaller market 

players might force the larger players to act competitively as well”. Accordingly, this would 

not be a very accurate measure of the competitive environment in an industry. 

The CRk sums the market shares of the k largest banks in the market and is calculated us-

ing the following formula:  

 

   = ∑   
 
     (2) 

 

where s is the market share of bank i (Bikker and Haaf, 2002).  

 

The number of banks, that is the value of k, is chosen arbitrarily depending on the features 

of the banking market (Bikker and Haaf, 2002). The index ranges between 0 and 1, with 

higher values implying higher concentration. A value equal to unity implies that all the 
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banks included in the calculations make up the entire industry. The CRk for the Swedish 

market will be calculated in chapter five.  

3.2 Structural Models of Competition 

The structural approach to competition originates from traditional industrial organization 

theory, suggesting that fewer firms in a market is associated with less competitive behavior 

and more firms consequently leads to more aggressive price competition. These theories 

argue that the competitive behavior of banks is thus dependent on the structure of the 

market as measured by concentration indices such as the HHI or the CRk (Northcott, 

2004). There are two opposing theories however, relating to whether a competition in a 

market is a consequence of a concentrated market or whether concentration consequently 

leads to less competition (Degryse, Moshe and Ongena, 2009). 

3.2.1 The Competition- Concentration Relationship 

The structure- conduct- performance hypothesis, SCP, relates competition in a market to 

the structure of the market and argues that a more concentrated market or a market with 

fewer firms, causes firms to act less competitive and consequently this leads to higher pric-

es and profitability. Structure and performance is thus positively related and as a result, 

profits are higher due to the exploitation of market power and collusive behavior 

(Claessens, 2009). On the contrary, more firms in a market cause firms to price more com-

petitively, which decrease the ability for any one firm to exert market power. The SCP hy-

pothesis is tested by regressing a measure for bank performance such as profitability 

against a proxy for market concentration (Degryse, Moshe and Ongena, 2009). A positive 

relationship would imply that banks in more concentrated markets are more profitable and 

thus that the SCP paradigm is correct in connecting performance of banks with the struc-

ture of the market. This implies that banks in more concentrated markets are more prone 

to act collusively and set higher loan rates or lower deposit rates as a result of non- compet-

itive behavior (Degryse, Moshe and Ongena, 2009).  

An opposing hypothesis, the efficient structure hypothesis, originates from the traditional 

industrial organization theories as well, and also predicts a positive relationship between 

performance and concentration. However, this theory rather links the efficiency of banks 

to the structure of the market, where concentration is treated as an endogenous factor that 

is driven by the efficiency of banks (Degryse, Moshe and Ongena, 2009). According to the 

efficient structure hypothesis, firms that enjoy a higher productive efficiency have lower 

costs and, consequently, higher profits. Its profit maximizing behavior will allow it to re-

duce prices and gain market share. A concentrated market is thus not a consequence of 

non- competitive behavior; rather the market is concentrated as a result of more efficient 

banks being able to gain more market shares on the expense of less efficient ones (North-

cott, 2004). The efficient structure hypothesis thus argues that market concentration does 

not necessarily have to lead to an abuse of market power and a weak competitive environ-

ment, as argued by the SCP hypothesis.  
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Bikker (2004) discuss the distinguishing features between the two hypotheses by looking at 

the endogenous variables that estimates the performance of a particular bank. The equation 

for measuring bank performance,    , is usually estimated as: 

 

   =  0 +  1CRj,t +  2MSi,t + ∑   k+2X
k
i,j,t  (3) 

 

CRj,t is a measure for market concentration, MSi, t is the market share of bank i at time t, 

and Xk is a vector of control variables used to estimate bank performance in the market. 

The SCP relationship between concentration and bank performance would hold true if, 

α1>0 and α2=0. Likewise, the efficiency hypothesis would hold true if α1=0 and α2>0.  

Many studies on bank competition using structural models focus on the profit- concentra-

tion relationship. Berger and Hannan (1989), however argued for the price- concentration 

relationship as a better indicator of a bank’s competitive behavior. Thus, if the SCP hy-

pothesis holds true, banks in more concentrated markets would charge a higher price on 

loans and give lower rates on deposits. In their study, they examined the pricing behavior in 

the US retail deposit market and found that concentration had a negative impact on deposit 

rates, which supports the SCP hypothesis. A more recent study by Corvoisier and Gropp 

(2002) examined whether consolidation in the European banking sector had any negative 

effects on competition in 10 countries. Their study was based on a game theoretic model 

for bank pricing and concluded that the increased concentration had increased the banks’ 

margins on loans, thus supporting the SCP Hypothesis. 

3.3 Non- structural Models 

Whereas the structural models of measuring competition more or less dominated the re-

search up until the 1990’s, modern studies are more concentrated on non- structural 

measures. These New Empirical Industrial Organization theories have been developed as a 

reaction to the deficiencies of the structural models, arguing that market structure does not 

accurately measure the competitive conditions in banking and that assuming a one- way 

causality between structure and performance is faulty (Bikker, 2004). Thus, rather than fo-

cusing on the market structure, researchers try and identify the competitive behavior of 

banks in non- structural models. Proponents of these models stress that competition in an 

industry is dependent on other factors than market concentration such as entry and exit 

conditions and a harmonized regulatory environment (Casu and Girardone, 2006).  

The model developed by Panzar and Rosse in 1987 has been the most influential one and 

numerous studies have used this approach. This model relates competitive behavior to 

pricing behavior by looking at the banks reaction to changes in factor input prices. A more 

recent model has been introduced by Boone (2008), which can be seen as an extension of 

the Efficiency hypothesis as it relates competition to the efficiency of banks. The Panzar- 

Rosse model will be in the focus of this thesis, and will thus be covered more extensively 

than other non- structural models.  
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3.3.1 The Boone Indicator 

The so called Boone indicator, often referred to as the new way of measuring competition, 

intends to measure the intensity of competition in a specific market based on bank profits. 

The model developed by Boone (2008) is based on the assumption that inefficient banks in 

competitive markets are punished more harshly in terms of profits and that competition in 

a market can only be intensified in two ways. First, a fall in entry barriers would allow for 

more banks being able to enter the market which ultimately would increase competition. 

Second, more aggressive interaction between the incumbents already in the market would 

increase competition and ultimately the inefficient ones would be forced to leave as a result 

of this increased competition. From this notion, Boone develops the concept of ‘profit 

elasticity’, that is, the percentage drop in profits as a result of a percentage increase in the 

bank’s marginal cost (Boone, 2008). The profit elasticity, or the Boone indicator, would be 

higher the more intense the competition is, as in more competitive markets, banks are 

more sensitive to changes in marginal cost, which ultimately affects the level of profits 

(Boone, 2008). The inefficient banks, that is, the banks with higher marginal cost, would 

thus be forced to leave the market.   

The Boone indicator has shown to gain a lot of support, also from researchers that were 

previously major supporters of the Panzar- Rosse model. The advantage of this model is 

that it allows for measurement of competitive behavior in different market segments rather 

the total of all banking activities. The model is also preferred in its limited and sometimes 

more attainable amount of data required. A disadvantage however is that the model as-

sumes that some of the efficiency gains is passed on to customers in terms of lower prices, 

whereas in reality efficiency gains may rather be translated into higher profits instead (Leu-

vensteijn, Bikker, van Rixtel and Sørenssen, 2011).  

Leuvensteijn, Bikker, van Rixtel and Sørensen (2011) applied the Boone indicator to the 

banking sector for five EU countries and compared the results to the US market. They 

found that competition in the market for loans varied considerably across countries and 

that the US market was much more competitive than the European market. However, the-

se differences may be reflected in distinct features of the national banking sectors of the 

countries involved, and thus a cross- national comparison may not be very applicable.   

3.3.2 The Panzar- Rosse Model 

The Panzar- Rosse model developed in 1987 is one of the most influential non- structural 

models on measuring bank competition (Northcott, 2004). The model is based on the no-

tion that even concentrated markets can be competitive and directly tries to assess the 

competitive behavior of banks. The advantage of this model is that it uses bank level data 

which is usually readily available in many countries, rather than information on costs or 

prices. It also allows for bank specific differences and does not require any geographic 

specification of the market. One disadvantage is that the model requires the banking sector 

to be in long run equilibrium, however there exists a separate test for this assumption (Bik-

ker, 2004). 
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The model is based on a reduced form revenue equation using bank- level data, thus ignor-

ing information such as market structure. From this, it investigates the extent to which a 

change in factor input prices affects the revenues earned by a bank (Panzar and Rosse, 

1987). The elasticity of factor input prices, the so called H- statistic, is then derived which 

from an economic point of view, represents the percentage change in revenues resulting 

from a percentage change in the prices of the inputs used by the bank (Coccorese, 2009). 

Firms react differently according to whether they are acting competitively or not. In long 

run equilibrium, perfectly competitive firms set price where minimum average cost equals 

price. Thus, a rise in input prices results in a rise in average cost and should lead to a pro-

portional increase in price and correspondingly, a proportionate increase in revenues (Fish-

er and Kamerchen, 2003). In other words, it results in an upward shift in the average cost 

function, without changing the optimal level of output at the average cost. Thus, a rise in 

input prices would drive up revenues proportionally to the increase in cost and therefore, 

the elasticity of factor input prices must equal one (Coccorese, 2009). A firm acting as a 

monopoly on the other hand would react differently to an increase in input prices. The 

monopolist takes the market demand function as given and chooses a price- quantity com-

bination that maximizes profits at a level where marginal revenue equals marginal cost. 

Since marginal cost is always greater than zero, a profit maximizing monopolist will always 

operate on the elastic part of the demand curve, where total revenues increases as more 

units are sold, hence where marginal revenue is also positive (Jehle and Reny, 2001). An in-

crease in costs would shift all the cost curves upwards, including the marginal cost curve, 

and consequently this would lead to an increase in price. Since the monopolist operates on 

the elastic portion of the demand curve, an increase in price leads to a reduction in total 

revenues. Therefore, the elasticity of factor input prices must be non- positive (Panzar and 

Rosse, 1987). Under monopolistic competition, revenues will increase less than propor-

tionally to changes in input prices and thus the elasticity of factor input prices takes on a 

value in between zero and unity. Based on these scenarios, the Panzar- Rosse H- statistic 

distinguishes between perfect competition, monopolistic competition and monopoly or a 

perfect cartel.   

The Panzar- Rosse model has been modified a number of times but generally the H- statis-

tic is estimated using the following reduced form revenue equation from Degryse, Moshe 

and Ongena (2009): 

 

ln(INTRit) =   + ∑   fln(Pf, it) + ∑   kXk, it + εit (4) 

 

where INTRit is the ratio of total interest revenue to total assets of bank i at time t. Pf, it and 

Xk, it denotes price of factor input f and control variable k, respectively of bank i at time t.  
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The H- statistic is then estimated as: 

 

H= ∑   f      (5) 

 

Bikker (2004) interprets an H- statistic smaller than or equal to zero as a market were each 

bank operates independently as under monopoly profit maximizing conditions or a perfect 

cartel. A value between zero and one is interpreted as monopolistic competition equilibri-

um and an H- statistic equal to one indicates a perfectly competitive market. The H- statis-

tic can thus be interpreted as the degree of market power, where a higher level of H indi-

cates a higher level of competition (Bikker and Haaf, 2002).  

The choice of dependent variable in the Panzar-Rosse model varies depending on the re-

searcher.  Predominantly, most studies use a scaled version of interest revenues, that is, in-

terest revenues as a ratio of total assets. Molyneux, Lloyd- Williams and Thornton (1994) 

suggest that this approach is most applicable as predominantly, financial intermediation is 

the main source of income for banks. This approach has been criticized in a more recent 

paper by Bikker, Spierdijk and Finnie (2006) who suggest that using a scaled version of in-

terest revenues distorts the nature of the model and transforms the revenue equation into a 

pricing equation . They suggest using total interest revenue as the dependent variable in-

stead in order to circumvent this problem. Another approach has been proposed by Casu 

and Girardone (2006) referring to the fact that banks nowadays have become more and 

more dependent on non- interest income. The distinction between interest and non- inter-

est income is thus irrelevant and they suggest using total revenues to total assets as the de-

pendent variable. However, the importance of non- interest income has been controlled for 

in the equation presented by Bikker, Spierdijk and Finnie (2006) by adding a variable for 

other income as a bank specific factor.  As this thesis aims at examining the banks active in 

mortgage market, using interest revenues is considered to be most applicable and thus the 

approach suggested by Bikker, Spierdijk and Finnie (2006) will be applied in this study.  

Most studies have found an H- statistic ranging between zero and one, indicating monopo-

listic competition. Bikker (2004) found strong evidence for monopolistic competition in his 

extensive study covering 23 industrialized countries. He also found that competition tends 

to be stronger among large banks operating on the international market and weaker among 

smaller banks, predominately operating on the local market. In his study, Bikker also exam-

ined the Swedish market, were the H- statistic was found to be 0.80 between the years 

1989-1998, indicating that the market was characterized monopolistically competitive. A 

more recent study by Bikker, Spierdijk and Finnie (2006) found an H- statistic for the Swe-

dish market equal to 0.439, thus suggesting that the competitive pressures had decreased.   

Claessens and Laeven (2004) employed the Panzar-Rosse model in a comprehensive study 

including 50 countries and found that most markets are characterized by monopolistic 

competition, with an H- statistic ranging from 0.6 to 0.8. Furthermore, they found no evi-

dence that more concentrated market necessarily implies less competition, as estimated by 
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the H- statistic, rather market characteristics such as low entry barriers are among the most 

important factors that explains competition in banking. The most plausible market struc-

ture of the banking sector is monopolistic competition as according to Bikker (2004, p. 86) 

“it recognizes the existence of product differentiation and is consistent with the observa-

tion that banks tend to differ with respect to product quality variables”. This is important 

to take into consideration in this particular industry, since even though the underlying 

product, mortgages, may seem homogeneous it is to a large extent perceived as heteroge-

neous to consumers. Bank customers value qualities such as service factors, range of prod-

ucts, trust and location and these characteristics changes the value of the underlying prod-

uct to a large extent (The Nordic Competition Authorities, 2006).  

3.4 The Competitive Environment for Banks 

Structural models of competition strive to directly evaluate competition by looking at fac-

tors such as concentration and number of actors on the market, whereas the non- structur-

al models look at the behavior of banks in relation to price changes. Apart from these 

models, there are other factors that can be evaluated in order to get a deeper analysis of the 

competitive environment. These factors can have a great impact on competition due to the 

complexity of the banking sector and the type of goods and services it provides (Cruick-

shank, 2000). Once the competitive situation in the banking sector has been established, 

these factors may furthermore contribute to the understanding of why markets are compet-

itive/less competitive.  

The Swedish Competition Authority (2009) evaluates competition in the Swedish banking 

sector by looking at among other factors profitability, concentration and productivity. 

Apart from these quantitative measures however, the authority also evaluates more qualita-

tive indicators, which generally may be harder to measure. These indicators include cus-

tomer mobility, transparency and the general quality of the information regarding the 

product. The authority further argues that the significance of the underlying product is im-

portant to take into consideration in the evaluation of competition in any market (The 

Swedish Competition Authority, 2009). In markets for goods and services where the quality 

and price can be easily accessed, the customer can make informed choices, but there is 

problem of applying this philosophy to the goods and services offered by banks. These are 

often long term and complex in character and thus evaluating its quality is not possible in-

stantaneously (Cruickshank, 2000). These characteristics, together with asymmetric infor-

mation can give rise to imperfect market conditions. The distribution and accessibility of 

information are important factors in a healthy and competitive market, which ultimately is 

mirrored in competitive prices for the consumers (Cruickshank, 2000).  

Llewellyn (1999) recognizes two important factors, beyond market structure that are im-

portant in order to identify the nature of the competition in banking; contestability and ef-

fective competition.  
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3.4.1 Contestability 

A market is said to be contestable if entry and exit barriers are low, i.e. it is easy for new 

banks to enter the market but it is also easy for them to leave the industry. If entry and exit 

barriers are low, incumbents may have to act as if they were in a market with many compet-

itors, due to the constant threat of new players entering the market (Llewellyn, 1999). This 

will constrain incumbents from adopting pricing policies that are unfavorable to consumers 

or gain excessive profits, as new firms will recognize this and thus enter the market. Entry 

barriers have declined in the banking industry and a less stringent regulatory environment, 

improved technology and globalization are the main contributors to this (Llewellyn, 1999). 

However, scale and scope economies still represent substantial entry barriers (The Swedish 

Competition Authority, 2009). Additionally, asymmetric information, low switching levels, 

high levels of brand loyalty, and consumers’ preferences for a bank with a branch network 

are also factors that substantially may prevent entry on the market (House of Commons, 

2011).  

Asymmetric information is considered  to be a problem, particularly in credit markets, and 

can thus be regarded as an entry barrier (Bofondi and Gobbi, 2006). The amount and quali-

ty of the information that is needed in the screening process of borrowers may be difficult 

and, even more so, costly to gather for new actors. As established banks already have in-

formation about the borrowers’ risk characteristics and the general business environment 

of that particular market, the advantage that they possess over new actors may be hard to 

recoup. Furthermore, low switching levels and brand loyalty can also act as an entry barrier, 

as potential entrants on the market may find it difficult to attract new customers if they are 

reluctant to switch banks. The Nordic Competition Authorities (2006) acknowledges the 

impact that low switching levels have on the competitive environment. Accordingly, if cus-

tomers have no or low incentives to switch bank, the banks in that market faces a demand 

that is to some degree inelastic. If that is the case, the banks possess some ability to raise 

prices without losing market shares. On the other hand, low switching levels can be a result 

of high customer satisfaction on the market. This would indicate that the level of competi-

tion is in fact satisfactory, as in a market with high competition, market players have to at-

tract customers through quality rather than prices (The Swedish Competition Authority, 

2009).     

As previously mentioned, improvements in technology have allowed banks to reach out to 

their customers using other approaches than pure personal interaction and this has in-

creased the ability for new actors to establish on the market. However the need for a 

branch network is still seen as a significant factor and with the potentially high costs that 

this involves, this can be seen as a substantial barrier to entry (House of Commons, 2011).  

3.4.2 Effective Competition 

Llewellyn (1999) mentions the importance of effective competition, arguing that competi-

tion is only effective in practice if consumers are able to make rational and informed choic-

es between competitors. These choices should additionally be executed at low transaction 

costs. Price transparency and the ability to compare products are important factors in order 
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for competition to be effective, as without them consumers cannot make informed and 

meaningful choices (Cruickshank, 2000). As banking services are generally considered to be 

rather complex products this is even more important in the banking sector. High transpar-

ency can furthermore improve the switching process, as more and clearer information in a 

market will increase the incentives for consumers to shop around, in search for the superi-

or supplier. The entry barrier of low switching levels can thus be reduced and consequently 

encourage new actors to enter the market. High level of transparency can moreover in-

crease the incentives for banks to make distinct offers in order to win customers from their 

competitors (House of Commons, 2011). Accordingly, the level of transparency and in-

formation is an important factor and will substantially increase the competitive environ-

ment in a market. Another factor that may obstruct effective competition is that many 

products and services offered by banks are bundled together, and thus the purchase of one 

product may be dependent on the purchase of another (Llewellyn, 2005). This could dis-

courage customers to search for the superior offer as switching banks may result in ‘too 

much’ inconvenience.  
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4 Empirical Implementation 

This section starts with a short introduction of panel data, in order to pay attention to 

some issues that may arise from using this type of data. This is vital, as neglecting any of 

the statistical properties of the underlying data may bias the outcome of the regression. A 

more in depth discussion of the Panzar- Rosse model will then be presented, together with 

a short description of the data and the data collection process.  

4.1 Panel Data  

Panel data is used when the researcher wants to examine the same cross sectional unit over 

time, thus adding both a time- and a space dimension to the outcome (Gujarati and Porter, 

2009). Using panel data is advantageous as it allows for investigation of entities or individu-

als across time, as in accordance with the purpose of this thesis, where the intention is to 

analyze the competitive situation among the banks on the mortgage market over the last 8 

years. Baltagi and Raj (1992) argues that panel data enables us to study more complicated 

models of behavior and it gives a potentially more informative analysis, in ways that may 

not be possible using only cross sectional or time series data. Another advantage with panel 

data is that it provides the researcher with a larger sample size than may be possible when 

using cross sectional- or time series data, as the sample size equals the number of time pe-

riods times the number of cross sections (Hsiao, 2003).  A major problem with panel data 

however, is that it combines the issues of heteroscedasticity, which are usually found in 

cross sectional data, and autocorrelation, typically present in time series data (Baltagi and 

Raj, 1992). Heteroscedasticity occurs when the error terms in the population regression 

function are non- constant, resulting in a breakdown of the classical model. In short, when 

heteroscedasticity is present in the data, the estimated parameters may still be unbiased; 

however the inference of the hypothesis testing may no longer be valid. Likewise, in the 

presence of autocorrelation, defined as correlation between the error terms, the coefficients 

may still be efficient, however the standard error of these coefficients are underestimated 

(Gujarati and Porter, 2009). By identifying these problems, the researcher can adjust for 

them in the model specification process and there are several techniques to address these 

issues. Generally, the two most common methods are the fixed effects model and the ran-

dom effects model (Gujarati and Porter, 2009).  

In the fixed effects model, the intercept term in the model is allowed to differ, in order to 

account for the individual effects that each cross sectional unit may contribute with. The 

individual characteristics are captured by allowing the intercept to vary for each cross sec-

tional unit (Gujarati and Porter, 2009). If the fixed effects model is used, it is assumed that 

these individual characteristics may impact or bias the outcome of the predictor value and 

thus this need to be controlled for. This model takes the following form (Hsiao, 2003): 

 

          ∑               
 
      (6) 
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In the above equation, yi,t is dependent on a number of k constants who are time variant, 

however the intercept is time invariant (Gujarati and Porter, 2009). The fixed effects model 

thus removes the individual effects and allows the researcher to assess the net effect of the 

predictor (Hsiao, 2003). The error term,    , captures the effects that are non- normal to 

both the individual units and time periods.  In the model applied in this thesis, only indi-

vidual specific effects are assumed, however time specific effects are also commonly as-

sumed when using panel data (Hsiao, 2003).  

If no individual effects are assumed to bias the outcome of the regression, the random ef-

fects model is used instead. In this model, the individual effects are assumed to be constant 

over time and are thus not thought to bias any of the variables (Hsiao, 2003).  

4.2 Choice of Model 

As noted by Bikker and Spierdijk (2010) it is not necessarily the structure of the market that 

impairs competition in an industry, rather it is the conduct of the market players. This no-

tion favors the use of the Panzar- Rosse model when evaluating competition in banking, as 

it measures how banks react to changes in input prices. The view underlying the model is 

thus that one cannot assume that concentrated markets are less competitive a priori (Casu 

and Girardone, 2006). As discussed in section 3.4, there are other factors than market con-

centration that will affect competition and thus evaluating market conduct in a non- struc-

tural manner, will allow for an analysis beyond market structure. The Panzar- Rosse model 

can thus conclude that even concentrated markets can be competitive and by examining 

the competitive behavior, in combination with concentration ratios, could therefore result 

in a more rigorous regulation by authorities (Bikker and Spierdijk, 2010). Research have al-

so discarded the negative connection between concentration and competition, which fur-

thermore favors the use of non- structural models when evaluating competition in banking. 

4.3 The Panzar- Rosse Model 

The model applied in this thesis is based on the one presented in a study by Bikker, 

Spierdijk and Finnie (2006), where interest income is used as the dependent variable. The 

elasticity of input factor prices, as measured by the H- statistic, is estimated through a 

proxy for the average funding rate, price of personnel expenses and price of physical ex-

penditure. Included in the model are also a number of control variables in order to reflect 

bank specific factors. A fixed effects model has been used to estimate the regression, as the 

subscript i refers to in the intercept term of equation (7), in order to reflect the differences 

between the banks. The model has been modified when necessary. The following equation, 

which is a modification of equation (4), has been estimated using panel data for the years 

2003- 2010:      

 

      =                                                           

                                             (7) 
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II denotes interest income of bank i in year t. AFR denotes the annual funding rate where 

the ratio of interest expense to total funds is used as a proxy for this variable. PPE denotes 

the ratio of personnel expense to total assets and is used as an estimation of the annual 

price of personnel. PCE is used as the proxy for capital expense and equals the ratio of 

other non- interest expense to fixed assets. The sum of β, γ and δ is then used to estimate 

the H- statistic: 

H=         (8) 

 

A number of control variables are also used in the equation in order to reflect bank specific 

factors. The ratio of loans to total assets, LNS/TA, is used to reflect the credit risk, 

ONEA/TA is used to characterize the asset composition, the level of interbank deposits to 

short term funding, DPS/F, characterizes features of the funding mix. The ratio equity to 

total assets, EQ/TA, captures the risk profile of the bank and other income as a ratio of in-

terest income, OI/II is included to take into account the importance of other income. The 

variables included in the model are listed in the table below.  

Table 1: Variables included in the Panzar- Rosse model 

Variable Explanation Expected sign 

AFR Interest expense to total funds +/- 

PPE Personnel expense to total assets +/- 

PCE Other non- interest expense to fixed assets +/- 

LNS/TA Loans to total assets + 

ONEA/TA Other non- earning assets to total assets +/- 

DPS/FUN Deposits to total funding +/- 

EQ/TA Equity to total assets +/- 

OI/II Other income to interest income - 

 

Regarding the signs of the input variables, the Panzar- Rosse model does not make any as-

sumptions a priori and researchers give conflicting theories regarding the signs of the coef-

ficients. For instance Molyneux, Lloyd- Williams and Thornton (1994) expects the variable 

EQ/TA to be negatively related to the total revenue dependent variable as lower capital ra-

tios should lead to higher revenues. However, as argued by Casu and Girardone (2006) a 

higher capital ratio could also suggest a higher risk portfolio thus resulting in a positive 

EQ/TA. Loans to total assets is generally expected to be positively related to interest in-

come as more loans implies higher revenues (Bikker and Groeneveld, 1998). Furthermore, 

as the generation of other income is thought to be at the expense of interest income, a neg-

ative coefficient is expected for OI/II. 
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One of the main assumptions underlying the Panzar- Rosse model is that the banks under 

analysis are in a state of long run equilibrium. This is due to the fact that under these condi-

tions, the banks’ risk adjusted returns are equalized and the returns on assets, ROA, and re-

turn on equity, ROE, are uncorrelated with input prices in equilibrium (Bikker, Spierdijk 

and Finnie, 2006). This test is conducted by replacing the dependent variable in equation 

(7) by ROA or ROE1: 

 

            =                                               

                                                        (9) 

 

The banks are in long run equilibrium if the sum of β, γ and δ in equation (9) is equal to ze-

ro: 

 

E=          (10) 

 

4.3.1 Data Collection 

The data has been collected from Bankscope, a database that contains financial statements 

of banks from all over the world, and from the banks’ financial reports. The data has been 

gathered for a period of 8 years, starting from 2003 to 2010. The banks included in the 

analysis are Nordea, SEB, Handelsbanken, Swedbank, Länsförsäkringar Bank, SBAB Bank 

and Skandiabanken.  

Due to deficiencies and scarcity of data in some years, I have decided to calculate an aver-

age as a proxy for the variable in the years where the data is missing. This is done for SEB 

from the year 2008 to 2010, since SEB Bolån, the bank’s mortgage handling institution, 

was dissolved in the end of 2007 and currently the bank is handling all its mortgage busi-

ness within the bank. Since SEB is a major player on the market, it felt necessary to include 

the bank in the analysis, why an approximation was chosen rather than omitting the entire 

bank.  

When examining the banks’ financial reports, I found that the figure for fixed assets were 

often missing and in cases where it was included, I considered it to be rather uncertain. 

Therefore, in order to approximate the capital expense I have used the ratio of other non- 

interest expense to total assets, rather than fixed assets. This approach has been adopted by 

among others De Bandt and Davies (2000). Furthermore, according to research conducted 

by Bikker (2004) the coefficient for capital expense seems to be the least important one in 

                                                 
1 To be more specific, the dependent variable is 1+lnROA/ROE, in order to account for negative values due 

to banks’ losses in any year (Coccorese, 2009; Casu and Girardone, 2006).  
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the Panzar- Rosse model, and in some cases not even statistically significant. Therefore this 

coefficient may not contribute substantially to the final computation of the H- statistic.    

4.3.2 Delimitations 

The statistical analysis includes the banks that are considered to be most influential on the 

mortgage market. These banks represent more than 87 percent of the market and therefore 

this would be a good approximation of the market as a whole (Swedish Bankers’ Associa-

tion, 2011b). The behavior of these banks should consequently be the ones who contribute 

most to the competitive environment. Furthermore, due to a scarcity of data, branches of 

foreign banks operating on the Swedish market have not been included.   
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5 Results and Analysis 

This chapter will present and evaluate the results from the structural and non- structural 

measures of competition. The Panzar- Rosse H- statistic, which measures the level of com-

petition on the mortgage market, will be evaluated. A discussion concerning the possible 

impediments to competition in the mortgage market will end the chapter.  

5.1 Concentration Measures 

In order to get an understanding of the level concentration in the Swedish banking sector, 

the Herfindahl- Hirschman index, HHI, and the k- bank concentration ratio, CRk, have 

been calculated using equation (1) and (2) respectively. The CRk and HHI for the market as 

a whole have been calculated using total assets of each bank as a ratio of total assets of the 

whole market.  

The CR4, which measures the market share of the 4 largest banks in the market, is equal to 

0.81 for the market as a whole. In other words, the banking sector in Sweden is as whole a 

concentrated sector, as the four big banks represents 81 percent of the market.  

To get a more comprehensive understanding of the market structure, the HHI has also 

been calculated. The HHI is considered to be the superior measure of concentration since 

the HHI takes all the players on the market into consideration, whereas the banks included 

in the CRk  is an arbitrary decision (Bikker, 2004). The HHI for the Swedish banking sector 

is equal to 0.176. An HHI above 0.18 indicates high concentration, which indicates that the 

Swedish market is on the verge of falling under this category (The Swedish Competition 

Authority, 2009). The Swedish Competition Authority (2009) found an HHI for the Swe-

dish market equal to 0.15 in 2007, suggesting that the concentration on the market has in-

creased since then. As the HHI is quite sensitive to entry and exit of market players, this 

can be a consequence of actors being forced to leave the market after the recent financial 

crisis. For instance, in 2007, there were 126 registered banks in Sweden (Swedish Bankers’ 

Association, 2008), whereas in 2010 there were 111 (Swedish Bankers’ Association, 2011a). 

5.2 The Panzar- Rosse Model 

The Panzar- Rosse H- statistic measures how sensitive revenues are to changes in input 

prices. The model is based on the assumption that banks will react differently to price 

changes depending on the prevailing market conditions. It ranges between - ∞ and unity, 

with a value less than or equal to zero indicating monopoly and a value equal to one indi-

cating perfect competition (Bikker, 2004). Values in between zero and one represent mo-

nopolistic competition. An H- statistic ranging between zero and one has in previous stud-

ies been the most common outcome of the Panzar- Rosse model. The H statistic does not 

only measure the competitive characteristics of a market, but also the magnitude of the sta-

tistic can be used to estimate the intensity of the competition (Bikker. 2004). Thus, a higher 

H would indicate a fiercer competition, whereas an H- statistic closer to zero would suggest 

a less competitive market.  
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5.2.1 Robustness Test 

One of the major assumptions of the Panzar- Rosse model is that the banks under analysis 

need to be operating in long run equilibrium and in order to confirm this condition, a ro-

bustness test needs to be performed. This is tested by using return on average assets or re-

turn on average equity as the dependent variable in equation (9). A one sided hypothesis 

test is then conducted to test the hypothesis H0: H=0 (equilibrium) against the alternative 

hypothesis H1: H<0 (disequilibrium). The result from this test confirms that the null hy-

pothesis cannot be rejected, which indicates that the banks were in fact in long run equilib-

rium during the period 2003-2010 (see results in tables 5 to 8 in appendix 2).  

5.2.2 The Panzar Rosse H- statistic 

Having confirmed that the banks are in equilibrium, the H- statistic can be computed. 

Equation (7) is estimated with cross- sectional fixed effects and the following results have 

been found for the sample of Swedish banks on the mortgage market (the full regression 

output can be found in table 9 in appendix 2): 

Table 2: The Panzar- Rosse model: results 

Variable Coefficient Std error t- statistic p- value 

C 9.29 1.13 8.2 0.000 

Average funding rate 0.61 0.039 15.7 0.000 

Price of personnel -0.24 0.11 -2.21 0.033 

Price of capital -0.072 0.013 -5.49 0.000 

LNS/TA 1.58 0.33 4.77 0.000 

ONEA/TA -0.085 0.023 -3.65 0.000 

DPS/F -0.16 0.072 -2.21 0.033 

EQ/TA -1.1 0.061 -18.09 0.000 

OI/II -1.33 0.35 -3.84 0.000 

     

F- statistic 110.38   0.000 

SE of Regression 0.238    

Adj. R2 0.965    

Durbin Watson statistic 1.74    

H- statistic 0.298 

 

  

Note: Dependent variable is interest income. The model is estimated with panel EGLS (cross- section 

weights) and White cross-section standard errors to adjust for heteroscedasticity.  

The adjusted R2 is at a satisfactory level and equal to 0.965, in other words, the independ-

ent variables explain the dependent variable to a high extent. The adjusted R2 is reported ra-

ther than the unadjusted, as in models with relatively many explanatory variables, the ad-

justed R2 gives a more realistic picture of the goodness of fit (Gujarati and Porter, 2009).  

The Durbin- Watson statistic, which tests for the presence of positive or negative autocor-

relation, is equal to 1.74. A Durbin Watson statistic close to 2 is desirable; otherwise there 

may be signs of autocorrelation (Gujarati and Porter, 2009). As the computed statistic is 

below 2, this indicates that there may be signs of positive autocorrelation. Using the modi-
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fied d- test to test if there is autocorrelation present in the data, the null hypothesis cannot 

rejected at the 1 percent significance level, suggesting that there is no autocorrelation pre-

sent in the data (see appendix 2, table 11, for further details). Furthermore, as the model 

has been estimated assuming fixed effects, a redundant fixed effects test -the likelihood ra-

tio test- has been performed to verify that the effects are statistically significant. The results 

rejects the null hypothesis that the effects are redundant and thus the fixed effects should 

be included. The results are displayed in table 3 below: 

Table 3: Redundant fixed effects test 

 

 

 

Note: Test for cross- section fixed effects. 

Returning to table 2, the results reveal that all the variables are statistically significant and as 

expected, the average funding rate, denoted by AFR in equation (7), is the coefficient con-

tributing most to the H- statistic. In practice, funding is also a major component in banks 

production functions, so this result is very plausible (Bikker, 2004). This is the only coeffi-

cient contributing positively to the H statistic; the coefficients for personnel expenses, 

PPE, and price of capital expense, PCE, are both negative. This means that an increase in 

the price of personnel and price of capital will result in a decrease in interest revenues. In-

tuitively, one would expect a negative relationship between costs and revenues, but the 

positive relationship between interest revenues and interest expense can be explained by 

the fact that borrowing and lending rates usually move jointly (Coccorese, 2009).     

The signs of the control variables are consistent with both expectations and previous stud-

ies. The coefficient for loans to total assets, LNS/TA, is expected to be positive as more 

loans imply more interest income and in the above table, the coefficient for LNS/TA con-

firms this theory. The variable other income to interest income, OI/II, is expected to be 

negatively correlated to interest income, which is also true. This suggests that the produc-

tion of other income is generated at the expense of interest income, hence the negative re-

lationship. The risk factor, equity to total assets, EQ/TA, are negatively correlated to total 

interest income which is in line with the expectation that a lower capital ratio results in 

higher interest income. The ratio of deposits to total funds, DPS/F, is a proxy for the de-

posit mix, and this coefficient is negative. Thus, the level of deposits is negatively related to 

interest income which can be expected as a higher level would imply more interest expense.  

The H- statistic is equal to 0.298, which indicates that monopolistic competition is the pre-

vailing market structure. The hypothesis testing confirms this, as both the null hypothesis 

for perfect competition and monopoly is rejected at the 5 percent level (see appendix 2, ta-

ble 10). This means that the Swedish banks on the mortgage market are earning their prof-

its as if they were under conditions of monopolistic competition. The magnitude of the 

computed H- statistic, although statistically significant from zero, is nevertheless closer to 

zero than one, suggesting that the intensity of the competition is relatively low. This implies 

     
     Effects Test Statistic   d.f.  p- value  
     
     Cross-section F 91.582 (6,41) 0.000 
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that the Swedish banks have some market power and thus an ability to set prices different-

ly, which could have negative consequences for consumers. However, as argued by Bikker 

(2004), the banks produce more and at lower prices than if they were acting as individual 

profit maximizing banks under monopoly conditions. But the fact that the most efficient 

market is one were competition allows prices adjust by market forces cannot be ignored 

and thus monopolistic competition may be detrimental for the consumers who may have 

to put up with higher prices.     

Bikker, Spierdijk and Finne (2006) found an H- statistic for the Swedish market during the 

period from 1987 to 2006 equal to 0.439, thus indicating monopolistic competition. As the 

study by Bikker, Spierdijk and Finnie (2006) was conducted on the Swedish market as a 

whole and this study focuses on the mortgage market, the results indicate that the Swedish 

mortgage market is somewhat less competitive than the market as a whole. The calculated 

H- statistic is lower which would suggest that the competition, albeit characterized as mo-

nopolistic competition, is less intense.  

5.3 Concluding Remarks 

The results conclude that competition in the Swedish mortgage market is relatively low as 

both market structure (a few players control a large share of the market) and market con-

duct (as measured by the H- statistic) reveals low competition. It has been suggested that 

monopolistic competition should be expected in the banking sector due to the characteris-

tics of the underlying product offered by banks and that these characteristics allow the 

banks to differentiate themselves from their competitors (Bikker, 2004). Furthermore, the 

products are relatively complex and long term in character which makes comparing and 

evaluating products rather difficult . This discussion relates to the concepts of contestability 

and effective competition, where factors beyond market structure and conduct of players 

are important to consider. These concepts provide possible explanations to why the bank-

ing sector is less competitive. A contestable market is one where entry barriers are low as 

high barriers obstruct competition on a market. In the banking sector this may take the 

form of low switching levels between the banks, which has been confirmed for the Swedish 

market (The Swedish Competition Authority, 2009). Low switching levels may be a result 

of the preference for a long term relationship from consumers and a high brand loyalty on 

the market. A long term and well established relationship is beneficial for both the banks 

themselves and the consumers as it will result in an easier risk evaluation from the banks’ 

point of view, and can consequently result in lower individual lending rates for the con-

sumers. In contrast, switching to a new provider may result in low- and high risk customers 

being pooled together, which can ultimately result in higher lending rates (The Swedish 

Competition Authority, 2009). This can additionally deter costumers from switching to a 

new bank and can explain why the four major banks have a strong position on the market 

today. Larger and well renowned banks may also signify a sense of security for many peo-

ple as the scenario that they will not fulfill their requirements over the long time horizon 

that a mortgage contract is valid, is viewed as less probable than for smaller actors. There-

fore, low switching levels in the banking sector can be a result of costumers being comfort-

able, rather than content, with the mortgage provider that they are currently with. As dis-
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cussed previously, this behavior can greatly inhibit new actors from establishing on the 

market, thus lowering competition. However, part of the switching process involves the 

customer being aware of the fact that there are other offers on the market that are superior, 

which will put pressure on the larger banks to make more competitive offers in order to at-

tract and retain customers. In order for this awareness to arise in the first place, the market 

needs to be characterized by a high transparency where it is easy for consumers to compare 

services offered by banks and more importantly, this information needs to be comparable 

and understandable in order for it to be effective. The responsibility of maintaining the 

transparency on the market lies partly on the banks themselves but also on the authorities 

(The Swedish Competition Authority, 2009).  

The first decade of the 21st century was characterized by new actors establishing their pres-

ence on the Swedish market, among others foreign actors, and this should have increased 

the competition further. However, as the signs of these competitive pressures from foreign 

actors have not had any substantial effects so far, this could be a result of consumers being 

more reluctant to turn to foreign actors when it comes to mortgage lending (Claessens and 

Laeven, 2004).  A trend in the Swedish banking sector in recent years has also been an in-

creased amount of banks offering services over the internet and telephone. Nevertheless, 

the importance of having an established branch network, which substantially alleviates 

forming and nurturing relationships, can explain why these banks have not been able to in-

fluence competition to a larger extent. The costs involved in establishing a branch network, 

both in time and in monetary terms, is thus seen as a considerable entry barrier which re-

duces competition in the banking sector.  
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6 Summary 

Competition in banking matters for a number of reasons. Intense competition allows for 

allocative efficiency and more transparency on the market, which ultimately is translated in-

to lower prices for consumers. Transparency and an efficient information transmission in a 

complex market such as the banking industry are important factors and result in effective 

competition where consumers can make rational and informed decisions. The complexity 

of the banking sector makes competitive analysis a rather difficult matter and various theo-

ries try to evaluate banking competition based on market structure or market conduct. As 

the Swedish banking sector is by international standards a concentrated sector, with high 

profitability, this might indicate that competition is not very effective. 

The purpose of this thesis was to evaluate the competitive situation in the Swedish banking 

sector. At a first glance, there are indicators that might suggest that competition is not as 

intense as it could be as two measures of concentration revealed a relatively high concen-

tration on the Swedish market. The four largest banks controlled more than 80 percent of 

total assets on the market in 2010 and the HHI, which takes small actors into consideration 

as well, fell just under the definition of a highly concentrated market. However, concentra-

tion does not necessarily imply less competition and thus to complement measures of con-

centration one need to consider the competitive conduct of banks. As a response, a meth-

od that evaluates how banks react to increases in input prices was estimated to get a deeper 

understanding of the competitive behavior among the market players.  In the empirical im-

plementation, emphasize was put on the mortgage market, due to the intense debate re-

garding the competitive behavior among the players in that particular market segment. The 

results reveal that the banks on the mortgage market do exert some market power and thus 

have some ability to raise prices without losing customers. The outcome shows that the 

banks earn their profits as monopolistically competitive firms, a result that is in line with 

most previous studies on banking competition. The reason for that is that the underlying 

product is not perfectly homogenous, rather it has distinct features that the consumers val-

ue which reduces competitive pressures on the market. This is important to consider as 

these features may result in other market imperfections that may inhibit competition on the 

market. Low switching levels have already been established by the Swedish Competition 

Authority (2009) and thus such behavior together with the features of the product may de-

ter entry on the market.  

To properly evaluate competition, researchers also need to examine the environment in 

which the banks operate. Impediments to competition may be a consequence of the gen-

eral nature of the business and thus, by arguing that banks are acting uncompetitive might 

be a strong statement. Therefore, with regards to future research, it would be interesting to 

examine competition from a demand point of view using a qualitative approach, as a com-

plement to the purpose of this thesis, which is from a supply point of view. By gaining the 

perspectives of both sides, it might result in a more effective regulation by policy makers.  
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Appendix 1 

These are the bank included in the calculation of the Herfindahl- Hirschmann Index: 

Table 4: Limited liability banks in Sweden 2010 

Bank 
Total assets, 
mkr Bank 

Total assets, 
mkr 

Handelsbanken 1 602 626 Sparbanken Rekarne 6 271 

SEB 1 536 328 Ålandsbanken Sverige 5 732 

Nordea Bank 1 198 885 Sparbanken Lidköping 5 055 

Swedbank 1 118 504 Forex Bank 4 787 

Danske Bank, filial 625 834 EFG Bank 4 520 

SBAB Bank 147 594 Toyota Kreditbank, filial 3 451 

DnB NOR Bank, filial 90 248 Sparbanken Eken 3 381 

Länsförsäkringar Bank 71 356 Tjustbygdens Sparbank 3 267 

SkandiaBanken 68 001 Bergslagens Sparbank 3 240 

Sparbanken Öresund 28 398 Fortis Bank, filial 2 924 

GE Money Bank 27 007 Ölands Bank 2 762 

Volvofinans Bank 25 430 MedMera Bank 2 662 

IKANO Bank 17 792 Sparbanken Göinge 2 473 

Färs & Frosta Sparbank 14 011 OK-Q8 Bank 2 313 

Nordnet Bank 13 262 Erik Penser Bankaktiebolag 2 240 

Swedbank Sjuhärad 12 242 J.P. Morgan Europe, filial 2 159 

Avanza Bank 11 119 Citibank International, filial 1 963 

Carnegie Investment Bank 10 969 Vimmerby Sparbank 1 368 

ICA Banken 10 079 Saxo-Etrade Bank, filial 608 

Santander Consumer Bank, fili-
al 9 884 Renault Finance Nordic bankfilial 519 

Varbergs Sparbank 8 603 Parex Sverige, filial Citadele Banka 514 

Sparbanken Alingsås 8 161 Evli Bank, filial 179 

Crédit Agricole CIB, filial 7 761 
The Royal Bank of Scotland UK, fil-
ial 173 

Sparbanken Skaraborg 7 602 Deutsche Bank, filial 161 

Bank of Scotland plc, filial 6 770 UBS Switzerland Stockholm, filial 90 

The Royal Bank of Scotland, 
The Netherlands, filial 6 682 Standard Chartered Bank, filial 3 

Resurs Bank 6 390 UBS UK Stockholm, filial 1 

  
Total market 6 754 355 
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Appendix 2 

Testing for long run equilibrium. 

Table 5: Regression output using equation (9) 

Dependent variable: ROAA 
Method: Panel EGLS (Cross-section weights) 
Periods included: 8 
Cross- sections included: 7 
Total panel (balanced) observations: 56 

 Weighted Statistics   
     
     R-squared 0.691513     Mean dependent var 0.005861 

Adjusted R-squared 0.586176     S.D. dependent var 0.003664 
S.E. of regression 0.002413     Sum squared resid 0.000239 
F-statistic 6.564766     Durbin-Watson stat 1.809710 

     
     

 

Table 6: Redundant Fixed Effects test 

Test cross-section fixed effects  
     
     Effects Test Statistic   d.f.  Prob.  
     
     Cross-section F 3.209686 (6,41) 0.0112 
     
     

 

 

 

 

 

 

 

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.001557 0.008927 0.174389 0.8624 

IE_FUN -1.39E-05 0.000976 -0.014189 0.9887 
PE_TA 0.000506 0.000657 0.770488 0.4454 

ONIE_TA -0.000581 0.000373 -1.557740 0.1270 
LNS_TA 0.003423 0.006358 0.538396 0.5932 

ONEA_TA 9.41E-05 0.000445 0.211503 0.8335 
DPS_F -0.000409 0.000628 -0.651309 0.5185 
E_TA 0.003105 0.002709 1.146111 0.2584 
OI_II -0.002651 0.007571 -0.350112 0.7280 

     
      Effects Specification   
     
     Cross-section fixed (dummy variables) 

  
     
     



 Appendix 

 
41 

Table 7: Regression output using equation (9) 

Dependent variable: ROAE   
Method: Panel EGLS (Cross-section weights)  
Periods included: 8 
Cross- sections included:7 
Total panel (balanced) observations: 56  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -0.052969 0.187040 -0.283198 0.7785 

IE_FUN -0.012494 0.020631 -0.605614 0.5481 
PE_TA -0.005532 0.014228 -0.388833 0.6994 

ONIE_TA -0.013476 0.008307 -1.622178 0.1124 
LNS_TA 0.185838 0.131038 1.418198 0.1637 

ONEA_TA 0.002158 0.009505 0.227081 0.8215 
DPS_F -0.013363 0.013729 -0.973294 0.3361 
E_TA -0.007102 0.053783 -0.132055 0.8956 
OI_II -0.033394 0.157055 -0.212626 0.8327 

     
      Effects Specification   
     
     Cross-section fixed (dummy variables) 

  
 Weighted Statistics   
     
     R-squared 0.682151     Mean dependent var 0.139578 

Adjusted R-squared 0.573618     S.D. dependent var 0.089317 
S.E. of regression 0.048878     Sum squared resid 0.097951 
F-statistic 6.285155     Durbin-Watson stat 1.996805 
Prob(F-statistic) 0.000002    

     

 

Table 8: Hypothesis testing for long run equilibrium 

  AFR PE PC Sum H0: H=0 p- value 

ROAA -0.0000139 0.000506 -0.00058 -0.0000879 F=0.005719 0.9401 

ROAE -0.012494 -0.00553 -0.01348 -0.031502 F=1.574130 0.2172 

 

The null hypothesis of long run equilibrium cannot be rejected. 
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The Panzar- Rosse model 

Table 9: Regression output using equation (7) 

Dependent Variable: II   
Method: Panel EGLS (Cross-section weights) 
Periods included:8 
Cross- sections included:7  
Total panel (balanced) observations: 56  

     
     Variable Coefficient Std. Error t-Statistic Prob.   
     

C 9.29 1.13 8.20 0.000 
IE_FUN 0.61 0.038 15.69 0.000 
PE_TA -0.24 0.11 -2.21 0.033 

ONIE_TA -0.072 0.014 -5.43 0.000 
LNS_TA 1.58 0.33 4.78 0.000 

ONEA_TA -0.085 0.023 -3.65 0.000 
DPS_F -0.16 0.072 -2.21 0.033 
E_TA -1.1 0.061 -18.1 0.000 
OI_II -1.33 0.35 -3.84 0.000 

     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
      Weighted Statistics   
     
     R-squared 0.974     Mean dependent var 14.322 

Adjusted R-squared 0.965     S.D. dependent var 8.185 
S.E. of regression 0.238     Sum squared resid 2.328 
F-statistic 110.38     Durbin-Watson stat 1.737 
Prob(F-statistic) 0.000    

     
      

 

Table 10: Hypothesis testing for the value of H 

 Null Hypothesis test- statistic p- value 

H0: H=1 16.85 0.000 

H0: H≤0 2.703 0.05 

 

The null hypothesis of perfect competition and monopoly can be rejected at the 5 percent 

significance level.  
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The Durbin- Watson modified d- test for autocorrelation. 

Table 11: The modified d- test for autocorrelation 

 

 

 

H0: ρ=0 

The null hypothesis tests if there are statistically significant signs of positive or negative au-
tocorrelation. The upper and lower limits can be found in the Durbin- Watson table (Guja-
rati and Porter, 2009). The decision rule is to reject the null hypothesis if d <dU or (4-d)<dU 

Since the computed Durbin- Watson statistic is larger than the upper limit and 4-d is small-
er dU, we cannot reject the null hypothesis at the 1 percent significance level. 
 
 

dL 1.095 

dU 1.734 

d 1.74 


