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Abstract 

This thesis is interested in relative performance of highly criticized Czech credit 

unions. Theoretical part comments on their historical development, makes 

international comparison and shows possible development of legislation. We created 

two unique datasets to assess financial performance of Czech credit unions in 

subsequent empirical part. The first one contains Czech credit unions’ and 

commercial banks’ data. The second one is established to make a comparison of 

Czech credit unions with cooperative banks operating elsewhere in the EU. Both are 

based on annual data between 2007 and 2012 period. System GMM method is 

employed as main instrument of our empirical analysis and alternative panel data 

methods are used as supplementary techniques. We focused our analysis on 

comparison of relative profitability and stability measures of Czech credit unions. 

The results revealed their poor performance in the given time period. According to 

our estimates, they resembled rather small commercial banks than cooperative ones. 

The negative relationship between Czech credit unions’ stability measure (Z-score) 

and their asset size is especially striking. Moreover, Z-score of Czech credit unions 

decreased sharply in 2012. Such development was observed neither in case of Czech 

commercial banks nor in other European cooperative banks. 
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Abstrakt  

Tato práce srovnává relativní výkonnost vysoce kritizovaných českých družstevních 

záložen. Teoretická část popisuje jejich historický vývoj, uvádí mezinárodní 

porovnání a poukazuje na možný budoucí vývoj s nimi spjaté legislativy. Pro 

následující empirickou část jsme vytvořili dvě samostatné datové sady ke stanovení 

finanční výkonnosti českých družstevních záložen. První sada dat obsahuje české 

banky a družstevní záložny. Druhá je vytvořena pro srovnání českých družstevních 

záložen s družstevními bankami působícími jinde v Evropské unii. Oba soubory dat 

obsahují pozorování o roční frekvenci z let 2007 až 2012. V empirické analýze 

používáme jako hlavní metodu odhadu system GMM a další metody pro panelová 

data tuto metodu doplňují. Naše analýza je zaměřena na porovnávání relativní 

ziskovosti a stability českých družstevních záložen. Výsledky ukázaly jejich velmi 

slabý výkon ve sledovaném období. Podle našich odhadů se spíše podobají malým 

komerčním bankám než družstevním záložnám. Obzvláště varovný je negativní vztah 

mezi velikostí aktiv a ukazatelem stability (Z-score) českých družstevních záložen. 

Navíc hodnota jejich Z-score zažila v roce 2012 strmý pokles. Takové vztahy jsme 

nenašli ani v sektoru českých komerčních bank ani u dalších evropských družstevních 

bank. 

 
Klasifikace C23, G21, L21 

Klíčová slova družstevní záložna, družstevní banka, system 

GMM, profitabilita, Z-score, Česká republika 
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Introduction  1 

1 Introduction  

Credit unions had a long and successful tradition in the area of contemporary Czech 

Republic which was disrupted by the Second World War and consequently by the 

reforms of communist regime. Rebirth of cooperative banks started after the fall of 

communism in 1989. Nonetheless, the boom of newly formed institutions ended up 

by massive problems of the whole sector by the end of the century. History repeats 

itself: credit unions regained lost confidence after few years of stagnation and grew 

rapidly in recent years but some of the biggest cooperatives got into troubles again 

and the Czech National Bank revoked their licenses. 

Main purpose of this thesis is to compare financial performance of Czech credit 

unions with Czech commercial banks and consequently with cooperative banks from 

other European countries. Concretely, we compare their profitability in terms of 

ROAA, ROAE and NIM and stability measured by Z-score. Empirical analysis is 

done by dynamic panel data methods (system GMM) where applicable. Alternative 

panel data methods serve as supplementary techniques. 

This thesis is divided into two main parts: theoretical and empirical one. Theoretical 

section starts with a discussion of the differences between cooperative and 

commercial banks in chapter 2.1. In section 2.2, we take a short discursion into the 

history of cooperative banking with special emphasis on the Czech market and we 

discuss outlook of the sector. Current situation in European cooperative banking 

together with trends and tendencies of the sector and impacts of ongoing economic 

crisis are discussed in chapter 2.3. Development of legislative framework and 

implications for cooperative banks are presented in the last part of theoretical section, 

in chapter 2.4. Empirical part is divided into 4 sub-chapters. The first one (3.1) is 

filled with review of literature that compares profitability and stability of commercial 

and cooperative banks in Europe. We describe empirical methodology and selection 

of variables in chapter 3.2. We explain data gathering process and we provide 

descriptive statistics of the data in section 3.3. Regression results and their 

comparison with existing literature can be found in chapter 3.4. Further research 

opportunities are discussed in section 3.5. In chapter 4, we conclude the work and 

state final remarks. 
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2 Theoretical part 

In this part of the work, we explain current situation of Czech credit unions in context 

of their past development, changing environment and legislative framework 

evolution. We start with emphasizing the main differences between cooperative 

banks, commercial banks and credit unions. We continue with brief overview of 

history of cooperative banking putting stress on the development in the Czech lands. 

Afterwards, we compare the position of Czech credit unions with cooperatives 

elsewhere in the European Union. Last but not least, contemporary legislation 

proposals and attitude of cooperative banks is discussed. 

2.1 Cooperative banks and their differences from 
commercial banks 

„A co-operative bank is a financial entity which belongs to its members, who are at 

the same time the owners and the customers of their bank .”  

- definition of cooperative bank by International Co-operative Banking 

Association 

There are many measures according to which we may divide banks into sub-

categories. We are mostly interested in ownership structure and its influence on 

performance of a bank. Corporate governance, equity structure or business objective 

of a company itself are all dependent on the ownership structure of a bank. Yet, more 

different ownership structures can compete on the same market. 

Basically, we can distinguish shareholder value and stakeholder value banks. 

Shareholder value banks have sole objective: maximize value for its shareholders i.e. 

rate of return on their equity. Managers of such banks should work in shareholders’ 

interests. Traditional commercial banks are typical example of shareholder value 

institutions. 

Stakeholder value banks, on the other hand, are created to maximize utility of all their 

stakeholders, i.e. persons influenced by operations of a company (CEPS, 2009). 

Because stakeholder institutions try to maximize utility of more, often heterogeneous 

groups, they cannot have only one single concrete objective for example in profit 

maximization. Bare profit maximizing behavior would decrease utility of another 

group of stakeholders: their clients who would have to pay more for banks’ services. 
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Therefore, cooperative banks may not try to maximize their profit to the same degree 

as commercial banks (Fonteyne, 2007). Nevertheless, profit is necessary prerequisite 

for survival and expansion of cooperative banks. Stakeholder value banks have more 

objectives than only profit maximization and from that reason, they are sometimes 

called double bottom line institutions (see e.g. Hillman and Keim, 2001). Banks with 

strong public sector involvement may aim to foster regional development or social 

inclusion. Cooperative banks are non-for-profit organizations. They are created to 

offer favorable financial services to their members who often share some common 

bond (such as place of living, occupation etc.). Members are typically recruited from 

small and medium enterprises or households. This is why cooperatives often focus on 

retail banking (Hesse and Čihák, 2007). Cooperative banks traditionally have strong 

position on mortgage markets. Commercial banks, by contrast, tend to offer wider 

range of financial services including investment banking. Rich chains of branches 

help to create long term relationships between members and their cooperative bank. 

Close proximity to members help cooperatives to better identify members’ profiles 

and needs and creates information advantage over commercial banks in dealing with 

asymmetric information (Angelini et al., 1998). 

Cooperative banks are owned and democratically controlled by their members. 

Another difference between commercial and cooperative banks is that the ownership 

stakes of the latter one are usually not marketable and work on principle “one 

member one vote”. It means that member cannot sell his share and it does not matter 

how much money he put into company’s equity because he has got still only one vote 

at the general meeting. 

Cooperative banks’ members usually do not acquire their share for investment 

purposes. Some cooperative banks strictly abolish dividends pay-offs, stating that all 

the profit must stay inside the company. Moreover, majority of cooperative banks’ 

equity generally consists of retained earnings and volume of membership shares is 

not that large. Cooperative banks therefore have to remunerate holders of smaller 

fraction of total equity than commercial banks. Fonteyne (2007) states that 

cooperative banks can enjoy advantage of notably smaller cost of capital in 

comparison with shareholder driven banks. This fact can result in offering financial 

products by cooperatives at lower prices. 

During its life cycle, cooperative bank often draws a conclusion that creating a 

network with similar institutions can be mutually advantageous because it is hard for 

small company to compete with large commercial banks. Vast networks with 

different degree of both vertical and horizontal integration were created in countries 
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with well-developed cooperative banking sector. Institutions atop of such structure 

can provide centralized services for the whole group if the economies of scale are 

present. Apex institutions, sometimes also called Network Central Institutions, can 

become central banks of the group and manage liquidity between individual 

cooperatives, provide consultancy, risk management, marketing or product creation 

services (Guinnane, 1997). This centralization helps in building strong brand name. 

Apex institution also represents the group towards third persons. 

Typical problem of cooperative corporate governance is dispersed ownership. 

Governance mechanisms of cooperatives were designed for small scale organizations, 

not for nation-wide banks owned by thousands of members. Attendance at general 

meetings may become fairly low and information provided by managers may not be 

sufficient for members to ensure effective monitoring of banks’ managers. Becht et 

al. (2002) point out that the problem of collusion between managers and supervisory 

board elected to monitor them may happen surprisingly often in case of dispersed 

ownership. Weak monitoring by members (or their delegates) allows managers to 

pursue empire building rather than following members’ interests. 

Cooperative banks can face substantially more problems than commercial banks 

when trying to raise funds quickly (Fonteyne, 2007). There can be significant legal 

restriction imposed on cooperatives activities on financial markets. For example, 

Czech credit unions are allowed to operate in financial markets only to secure risks 

arising from services to their members. Small cooperative banks may also simply 

lack experts or credibility to raise funds from financial markets. Networking can help 

them substantially to overcome these problems. Members’ deposits are often the only 

available source of cash for cooperative banks and therefore limiting factor for 

growth of loans. Commercial banks may, in case of need, issue debt and use the cash 

to grow fast. Low ability of raising capital is also a source of cooperative banks 

vulnerability especially in time of crisis when access to funding is absolutely crucial 

(Fonteyne, 2007). 

We should also mention the differences between credit unions and cooperative banks. 

Credit unions offer services only to their members (owners) whereas cooperative 

banks can serve to clients (non-owners) as well. Members of credit union usually 

share some common bond. Credit unions tend to be smaller than cooperative banks. 

Cooperative banks are sometimes created by a network of individual credit unions. 

Above mentioned properties are considered to be typical for cooperative banks in 

Europe. Nevertheless, there is not only single model and cooperative banks differ 

significantly from country to country. Lack of common legislation and different 
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historical development has led to numerous differences even in basic principles of 

cooperative banking. For detail breakdown of the differences in individual countries 

see e.g. CEPS (2010). In last couple of years, the differences between cooperative 

and commercial banks have been slowly vanishing. What was once unimaginable for 

cooperatives is now everyday reality. Some cooperative banks offer investment 

banking, others are partially owned by shareholders and so on. 

2.2 Historical development of (Czech) credit unions  

This chapter serves as a brief overview of history of cooperative banking on Czech 

territory. For greater lucidity, it is divided into four parts. The first subchapter (2.2.1) 

deals with ideas of the first creators of European credit unions H. Schulze-Delitzsch 

and F. W. Raiffeisen. The second subchapter (2.2.2) is focused on the credit unions in 

the Czech lands before their abolition by communist regime in 1952. Part 2.2.3 

investigates operation of credit unions in the Czech Republic after decree number 

87/1995 re-allowed them. The final part (2.2.4) comments on proposed new 

regulation of the sector and its perspectives. 

2.2.1 Origins of credit unions 

“What is impossible for a single person is possible for more of them1.” 

- F. W. Raiffeisen 

Industrial revolution brought dramatic changes into the socio-economic environment 

of Europe. Population grew rapidly and its structure was altering. Nevertheless, not 

all the people utilized the merits of economic boom in the first half of the nineteenth 

century (CSSDA, 2004). Petty bourgeoisie was put under pressure by newly 

emerging big companies. Individual artisans were unable to compete with prices of 

industrial mass-production. Small farmers had problems with saving enough money 

to buy instruments that would make them competitive. Prices of their products 

dropped with introducing free trade and thanks to goods imported from colonies. 

Moreover, some citizens also had to pay reparations to their former landlords for 

leaving the serf status. Bad harvest in 1847 escalated the tensions in the society and 

lead into uprisings in 1848. Revolution failed but pursuit for better living conditions 

of ordinary people continued. 

                                                 
1
 Author’s translation of F. W. Raiffeisen’s motto „Was dem einzelnen nicht möglich ist, das vermögen 

viele.“ 
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One of the key assumptions for better life is accessibility to financial services 

(Guinnane, 1997). Artisans and farmers needed credit to escape vicious circle of 

increasing costs of modernization and insufficient funds. Even though German states 

had well developed banking sector at that time, most of the working class could not 

reach loans at reasonable rates. Guinnane (1993) considers significant information 

asymmetry and high cost of enforcement as main obstacles in making business with 

poor people. Operations with poor people were too costly for the banks because it 

was hard to get relevant information about clients from lower strata of society. 

Contract condition enforcement was also unprofitable considering small amounts of 

money poor people operated with. Angelini et al (1998) state that credit unions could 

overcome these difficulties since members had often very good information about 

their fellows and thanks to possibility of imposing additional immaterial penalties to 

members who did not fulfill their obligations. Both these advantages were resulting 

from the fact that members were living in the same community. 

German economist Hermann Shulze-Delitzsch is considered to be the father of 

cooperative banking because he founded the first credit union in the beginning of 

1850s. The goal of such institution in his view was to offer money to its members on 

the basis of common credit for the needs of their shops (Schulze-Delitzsch, 1855). 

The cornerstone of Volksbanks, how Shulze-Delitzsch’s institutions were later called, 

is a principle of „Selbsthilfe“ (i.e. self-help) meaning that members of these 

institutions should be able to help each other by internal cooperation without any 

subsidies or help from outside the system. Volksbanks originated in urban areas and 

their members recruited mainly from craftsmen and petty traders. People could 

become members through buying cooperative shares of a Volksbank. Such shares 

could be paid immediately or by regular payments. Regular set asides should warrant 

that applicants’ thrift and moral characteristics make them trust-worthy enough to 

become new members. Members had rights to use services of a Volksbank such as to 

place on deposits or to ask for credit and they had also rights on dividends. Money 

from shares and deposits were subsequently used as credit for members who applied 

for a loan. Kaltenborn (2006) points out that the loans were tailored for the needs of 

petty bourgeoisie. Credit was available in small amounts with short duration, 

typically three months, with a possibility of prolongation. Shulze-Delitzsch was 

afraid that longer loan maturities could lead to lowering the efforts to repay money. 

Another interesting feature was a full liability of credit union members. This 

efficiently supported members to monitor and carefully evaluate actions of their co-

peers and decreased Volksbanks’ monitoring costs. Since there were significant 

administrative costs originating from the sizable amount of work with small amounts 
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of money, there was an effort to bind administrative and management salaries to the 

amount of work done by clerks.  

Credit unions of Volksbank type were successful in urban environment but could not 

satisfy different needs of inhabitants of rural areas who were still excluded from the 

access to financial services (Goglio and Leonardi, 2010). Friedrich Wilhelm 

Raiffeisen was inspired by Schulze-Delitsch’s ideas but altered some important 

characteristics so that the credit unions suited better the needs of farmers. Raiffeisen 

added to pure economic goals of Schulze-Delitsch’s Volksbanks also moral and 

ethical objectives based on traditional evangelical solidarity. The first credit union of 

Raiffeisen type was established in 1864 in Rheinland. Credit unions according to 

Raiffeisen (later named after him Raiffeisenbanks) were small institutions with 

limited geographical scope to ensure better knowledge of every member. Capital 

shares were often not required to enter the credit union not to disallow participation 

of poor people. Amount of capital was therefore smaller compared to Volksbanks and 

it made Raiffeisenbanks relied more on members’ deposits. Operating profits were 

indivisible and stayed in the credit unions in order to increase their capital buffers. 

Loans were offered for longer periods, often several years, and installments were 

linked to farmers’ crops. Administration of banks were based on a voluntary basis 

and the only paid bank manager was usually only treasurer. 

With increasing number of institutions, the need for organizations that would foster 

the development of credit unions appeared (Guinnane, 1993). Cooperative federations 

proved to be essential in process of setting common standards for individual credit 

unions, educating managers and also auditing the cooperatives which helped as a 

signaling device towards third parties. Regional centrals worked as central banks for 

credit unions which might have voluntarily became their members. They helped to 

allocate funds to individual cooperatives, smooth seasonal fluctuations, facilitate 

trade with banks or they worked as lenders of last resort. 

2.2.2 Credit unions in Czech lands until 1952 

Situation in the Czech lands was not that dissimilar from that of their western 

neighbor. Lack of affordable credit for broad masses of society blocked growth and 

development. There already existed institutions such as savings banks (spořitelny in 

Czech language) or contributions funds (kontribučenské fondy) where people could 

place their savings, the  problem was that these institutions did not offer loans to 

craftsmen, petty traders or farmers and the network of these institutions was not vast 

enough. 
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Important role in transferring of credit unions scheme into Czech lands had journalist 

František Šimáček who propagated ideas of Schluze-Delitzsch. The first Czech credit 

union (from nationalistic point of view) was settled in Vlašim (Záloženská kasa ve 

Vlašimi) in 1858. Time span between the foundation of the first European credit 

union and the first institution of the same type in the Czech lands is less than ten 

years. This show how fast does this scheme spread out. Number of credit unions of 

Schulze-Delitzsch type (in Czech občanské záložny) grew rapidly thanks to high 

demand for credit from artisans and tradesmen. There were approximately 130 Czech 

credit unions in 1865 (Vencovský et al., 1999). Capital of the ten biggest Czech credit 

unions multiplied almost ten times between 1863 and 1868 (Vencovský et al., 1999). 

The boom was therefore not only in the total number of credit unions but also in their 

size. Increase in quantity of credit unions was significantly slowed by the crash on 

Vienna stock exchange in 1873 and subsequent long depression. 

 

Figure 2.1: Newly founded credit unions in the Czech lands 1859-1873 

Data source: Hájek (1984).  

On the congress of Czech credit unions in Prague in 1868, the creation of central 

bank for the needs of individual credit unions was discussed but the idea was 

abandoned and replaced by project of a shareholder bank which should serve as a 

central institution for Czech credit unions. Such bank was created in 1869. It was the 

first bank created solely by Czech capital. Its name was Živnobanka and it gradually 

became the biggest financial institution in Czechoslovakia after the First World War. 

The cooperative decree No. 70 of imperial code of laws from 1873 allowed limited 

liability of members (up to the amount of cooperative share par value) and credit 

unions of Shulze-Delitzsch type used this possibility which differentiated them from 
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the ones of Raiffeisen type which started their operations in the Czech lands later. 

Similar division took place also in the region of today’s Germany. This decree was 

valid in Bohemia until 1950s. 

The development of rural credit unions (Raiffeisen type) in Bohemia was not that 

fast. Propagator of Czech rural credit unions was František Cyril Kampelík. He 

described operating principles of these institutions and endorsed their merits in his 

work Spořitelny po farských kolaturách orbě, řemeslu ze svízelu pomohou from 1861. 

He stressed mainly savings function of credit unions which he considered much more 

efficient than hiding money at home. Nevertheless, ideas of Kampelík were not put 

into practice sooner than in 1880s when the first rural credit unions of Raiffeisen type 

were created. These institutions were named in Czech either družstevní záložny or 

venkovská úvěrní družstva. Later on, as an honor to the Czech propagator of this 

scheme and to distinguish them from their German counterparts, they were 

colloquially called kampeličky. Afterwards, number of rural credit unions rocketed 

and in 1912 there were almost 3,700 rural credit unions (Vencovský et al., 1999).  

However, individual credit unions of Raiffeisen type were much smaller than those of 

Schulze-Delitzsch type.  

Period of the First Czechoslovak Republic (1918-1938) is considered rather 

challenging for Czech economy. Political instability arising from break up of Austro-

Hungarian Empire, severe impact of Great Depression and finally the dawn of the 

Second World War all hindered fragile Czech economy. Despite of all these 

difficulties, we can see gradual increase in the number of Schulze-Delitzsch type of 

credit unions during this troubled time period. Quantity of rural credit unions is 

fluctuating with rather decreasing trend. This may be explained by competition of 

another type of financial institution that was focused on farmers – rural credit banks 

(okresní hospodářské záložny) which gradually evolved from contribution funds 

(kontribučenské fondy). Even though there were much more rural credit unions than 

urban credit unions, the overall size of urban ones was bigger in terms members or of 

total loans granted. Both institution types were roughly equal in terms of deposits 

with total amount close to CSK 3 billion each in 1937. Just for comparison, total 

deposits of the 23 biggest Czech shareholder banks in 1936 were almost CSK 9 

billion (Mervart, 1996). Size of average cooperative financial institution also 

increased quite significantly in this period as is clear from tables below. 
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Table 2.1: Overview of Czech credit unions 1919-1937 

Year 1919 1929 1937 

Credit union type Schul. Raif. Schul. Raif. Schul. Raif. 

Number of Institutions 1,413 3,735 1,866 4,190 1,983 2,919 

Members (thsd) 472 382 844 621 1,017 461 

Deposits (CSK mil) 1,885 1,355 2,710 3,220 3,000 3,217 

Loans (CSK mil) 997 234 9,934 3,221 11,195 2,236 

Data source: Vencovský et al. (1999). 

Table 2.2: Average size of Czech credit unions 1919-1937 

Year 1919 1929 1937 

Credit union type Schul. Raif. Schul. Raif. Schul. Raif. 

Members 334 102 452 148 513 158 

Deposits (CSK thsd) 1,334 363 1,452 768 1,513 1,102 

Loans (CSK thsd) 706 63 5,324 769 5,645 766 

Data source: Vencovský et al. (1999). 

All the credit unions were under management of a single central governmentally 

controlled organization throughout the time of German occupation. Credit unions 

(especially those of Schulze-Delitzsch type) were forced to merge into bigger ones. 

This process was divided into several waves. Within one of these, all the credit 

unions and savings banks in Prague merged into one institution. After the war, there 

were around 700 credit unions of Schulze-Delitzsch type left (Vencovský et al., 

1999). The density of financial institutions in the Czech lands was well above 

Western European average which was caused mainly by high number of credit 

unions. Nonetheless, credit unions were slowly losing their initial purpose of 

providing access to people excluded from financial services of commercial banks as 

banks started to provide their services to broad masses of citizens. 

The nationalization of Czech banking industry after the Second World War started 

already in 1945. Based on the edict of the president of the republic, ten major Czech 
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banks were nationalized. More and more financial institutions were put under the 

state control as the power of communists and socialists grew. Finally, decree number 

84/1952 from 11th December 1952 put credit unions under state savings bank. This 

meant the end of cooperative banking in the Czech region for more than forty years. 

2.2.3 Credit unions reborn, 1995 + 

Czech banking sector had to undertake dramatic changes once again after the fall of 

communist regime. Whereas during the socialism the banking sector was left on the 

side track, now it was its time to take part in the process of changing the economy. 

Number of companies rocketed in the beginning of the nineties, causing higher 

demand on banking administration. Number of employees of banking sector grew 

accordingly but there were not enough qualified workers available. After a lengthy 

debate, politicians decided to allow return of credit unions back on the market. One 

of the arguments was low willingness of shareholder banks to offer credit to small 

clients in the beginning of the transition from centrally planned economy. Credit 

unions should have filled this hole on the market just as they did a century ago. 

Decree number 87/1995 provided legislation for credit unions. It was supported by 

politicians among almost whole political spectrum despite the criticism from the 

Czech National Bank (ČNB). According to ČNB, the decree did reflect neither 

current tendencies in Czech banking sector nor those in developed Western European 

markets where cooperative banks were often hardly distinguishable from shareholder 

banks. The most frequently mentioned pitfalls were very relaxed conditions to enter 

the market, ineffective supervision and insufficient deposit insurance fund. 

Only CZK 100,000 of registered capital was sufficient to start a credit union. There 

was no licensing procedure for new entrant - it was enough to inform the authority 

about starting the operations. Moreover, there were no conditions imposed about 

theoretical education or previous experiences of founders or key managers. This 

meant that almost any group of people could start operation in the financial sector by 

creating their own credit union. Number of institutions grew accordingly. 
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Table 2.3: Czech credit unions 1996-2001 

Year 1996 1997 1998 1999 2000* 30.9.2001** 

Credit unions 45 66 76 139 73 56 

Members 7,092 25,160 63,301 126,000 9,580 10,915 

Deposits (CZK mil) 176 1,257 4,485 10,451 628 766 

Loans (CZK mil) 45 196 1.855 1,266* N/A N/A 

Assets (CZK mil) 211 1,414 4,687 5,381* 793 954 

* estimate of ÚDDZ 

** after allowing ÚDDZ to perform as credit union (decree number 100/2000) 

Data source: ÚDDZ (2002). 

Table 2.4: Average size of Czech credit unions 1996-2001 

Year 1996 1997 1998 1999 2000* 30.9.2001** 

Members 158 381 833 906 131 195 

Deposits (CZK thsd) 3,916 19,048 59,008 75,187 8,603 13,679 

Loans (CZK thsd) 1,002 2,973 24,407 9,106* N/A N/A 

Assets (CZK thsd) 4,689 21,421 61,666 38,712* 10,863 17,036 

* estimate of ÚDDZ 

** after allowing ÚDDZ to perform as credit union (decree number 100/2000) 

Data source: ÚDDZ (2002). 

Start of credit unions was rapid: 45 new cooperative banks were founded during the 

first year. Extensive growth of 1996 was transformed into intensive one in three 

successive years. It had to be hard for credit unions to deal with high increment of 

members and resulting quick changes of companies’ structures. Members were 

attracted to credit unions by high interest rates on their deposits (Dvořák, 2004). 

Higher interest expenses had to be financed by riskier operations which could yield 

higher profit but managers often failed to assess risks correctly. The difference 

between growth of deposit and growth of loans is striking. Credit unions attracted 

significant amount of funds by depositors but they did not use them to provide loans 
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which was assumed to be one of their key functions. Here we should stress the 

problem of inadequate supervision. Credit unions were not supervised by Czech 

National Bank but by special bureau created for the purpose: Bureau for Supervision 

over Credit Unions (ÚDDZ, Úřad pro dohled nad družstevními záložnami). The 

bureau was established as late as in 1997 when plenty of credit unions were already 

in operation. Holes in the law allowed credit unions to create subsidiary companies 

with unlimited lines of business. ÚDDZ had no competence to control such 

companies and credit unions used them to hide assets of poor quality or just 

everything they did not want to be controlled. ÚDDZ had only 5 employees in the 

beginning of 1999 (ÚDDZ, 2000) which was not enough to control industry 

sufficiently. Furthermore, there were no special demands on auditors of credit unions 

unlike in the case of banks. Traditional control mechanism of credit unions, general 

meeting, failed as well, mainly because of low competence of members and poor 

information provision by bank managers (Dvořák, 2004). Poor controlling 

mechanisms allowed credit unions to continue in bad operations and therefore they 

created more and more losses as long as they were having enough funds to remain 

liquid. This changed when deposit inflow slowed down due to adverse 

macroeconomic consequences in the end of 1999. Rumors about bad condition of 

individual credit unions spread out as the first ones got into troubles causing further 

pressure on credit unions’ liquidity as members massively withdrew their deposits. 

Total breakup of cooperative banking industry was soon to come. 

Now, we are getting to next point of criticism of decree number 87/1995: insufficient 

deposit insurance fund. It worked separately but according to similar rules as deposits 

insurance fund of banks. One key difference was a lower payment rate for credit 

unions into their fund. This originated from an idea that credit unions are less risky 

than banks but it proved to be absolutely wrong in the Czech setup. There were less 

than CKZ 20 million in the fund in 2000 (ÚSSZ (2000). This number was ridiculous 

compared to estimated minimal losses at the level of CZK 6 billion (ÚSSZ, 2001). In 

the beginning of 2004, the overall payments to depositors were quantified at CZK 8.1 

billion (ÚSSZ, 2005). The loan by the government was given to the deposit insurance 

fund in order to keep confidence in the financial system even though the state had no 

such obligation. 

Credit union sector was relatively concentrated - 5 biggest credit unions held 73 % of 

members’ deposits of the whole sector in the end of 1999 (ÚSSZ, 2000). 

Unfortunately, all of them run into financial distress. Credit unions that shared some 

link among members, such as occupational or locational, proved to be more resilient 

to this sector crisis. In the end, credit unions that were holding more than 85 % of 
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deposits of the whole sector underwent government receivership in 2000 (ÚSSZ, 

2001). This crisis of Czech cooperative banking scheme did not have vast 

consequences for the economy since the market share of credit unions was much 

smaller than in the time of Czechoslovakia. Deposits in credit unions accounted only 

for 1.3 % of total household deposits in 2000 (ÚSSZ, 2001) and therefore could be 

considered almost insignificant for the economy as a whole. 

New legislation was adopted as a reaction on a disappointing development in the 

sector. Decree number 100/2000 altered decree 89/1995 fixing some long time 

criticized features. It prohibited credit unions from taking share in other companies, 

increased minimal registered capital to CZK 500,000, newly created credit union had 

to ask for permission to provide services or it gave more competences to supervising 

bureau. Situation on the market got stabilized but the problem was to regain lost 

confidence in cooperative banking in the Czech Republic. Credit unions were small 

and growing slowly. In fact, quantity of functioning credit unions has been shrinking 

since 1999. Some of the smallest credit unions were forced to leave the market as the 

Czech Republic unified legislation with the European Union. Crucial point was rising 

of minimal registered capital requirement to EUR 1 million. Czech decree No. 

280/2004 set the minimal bound of registered capital to CZK 35 million. This step 

further reduced number of surviving credit unions by 10 to only 20 normally 

functioning ones at the beginning of 2005. Another change in the sector took place in 

2006 when ÚDDZ ceased to exist and ČNB was charged to perform supervision over 

credit unions. This was merely an administrative change. ČNB should have brought 

higher credibility to the sector. 

We already mentioned that the number of credit unions has been shrinking since 1999 

but in other aspects, credit unions’ sector has been growing. Annual growth rate of 

the sector in terms of members was 12 % between 2004 and 2012. Members’ deposits 

and loans grew approximately by 40 % per annum during that time period. Annual 

equity growth of the sector was slower (26 %) than balance sheet growth (38 %) 

which meant lowering relative safety cushion. Nevertheless, capital ratio of the credit 

unions sector was 13.3 % in 2012 (ČNB, 2013) which was still well above the 8 % 

regulatory requirement. Matejašák and Teplý (2013) see decrease of capital ratio as a 

serious threat. Their study suggests that current capital may be overvalued due to 

insufficient creation of asset provisions. Moreover, fast growth of members’ loans 

and increased capital requirements imposed by Basel 3 may build up further pressure 

on creation of new capital. Up to 11 % of Tier 1 equity to risk weighted assets and 

additional 2 % of Tier 2 is needed to meet the regulatory requirements until 2019. 



Theoretical part  15 

Authors are concerned that credit unions may try to raise capital by risky investments 

which may trigger problems especially in environment of current economic crisis. 

Growth of average sized credit union was even faster than that of the credit unions’ 

sector as a whole because not only the sector was growing but also quantity of credit 

unions was decreasing. We can roughly add 15 percentage points to the average 

growth of the sector throughout 2004-2012 and we will get approximate values of 

annual growth rates for credit union of average size. The growth of the industry was 

not as fast as in the end of nineties but it was still pretty dynamic. Members’ deposits 

of theoretical credit union of average size increased more than 55 times during just 

eight years. Reasons are twofold: interest rates on deposits offered by credit unions 

are higher than those offered by commercial banks and the deposits in credit unions 

are fully insured up to EUR 100,000. The fund to cover eventual losses is shared by 

both banks and credit unions. Ten percent deposit participation of members in case of 

credit union’s bankruptcy was abandoned in 2008 to support confidence in banking 

industry after the burst of the economic crisis. 

Table 2.5: Czech credit unions 2004-2012 

Year 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Credit unions 33 20 20 19 17 17 14 14 13 

Members 19,077 30,611 36,637 44,789 35,942 47,952 34,003 44,687 54,408 

Assets (CZK mil) 2,146 4,190 3,809 8,947 12,061 17,649 19,890 28,275 39,279 

Loans to members  

(CZK mil) 
1,337 2,756 4,133 5,189 6,718 8,778 12,569 19,327 28,178 

Deposits of members 

(CZK mil) 
1,525 3,146 5,217 7,031 10,282 15,672 17,668 25,060 33,816 

Data source: ČNB (2007, 2009, 2012, 2013). 

Most of the credit unions which left the market after 2005 were forced to do so by the 

supervisor. ČNB arguments for their closure were significant insufficiencies in credit 

unions activities and preventive reasons. Concretely insufficient loan securitization, 

poor monitoring, non-fulfilment of capital requirements, surpassing the engagement 

limits or poor management were drawbacks that appeared in supervisor’s 

announcements. Fio družstevní záložna transferred from credit union into bank in 

2010 causing noticeable decline of credit unions’ members on that year. More credit 

unions declared interest to transform into a bank but none has been successful yet. 

One of the main obstacles is probably the need for CZK 500 million of registered 

capital which is hardly achievable for majority of credit unions. 
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2.2.4 Outlook of Czech credit union sector 

Serious debates about a future of cooperative banking in the Czech Republic arose 

once again when ČNB started to investigate two major credit unions in 2013. Later 

on that year, ČNB revoked license of MSD, the biggest credit union according to 

asset size with more than CZK 10 billion on its balance sheet. The investigation of 

the second credit union, WPB capital, has not ended yet (state of March, 2014). 

Members of both unions accounted for almost fifty percent of overall credit union 

members in the end of 2012 so the industry as a whole was struck by the news about 

their problems. 

Reasons that led ČNB to above mentioned investigation and subsequent closure of 

MSD were almost identical to those that appeared by credit unions closed by ČNB in 

previous years: poor loan monitoring and long-time exceeding of engagement limits. 

ČNB and politicians proposed significant changes of legal framework as a reaction 

on dissatisfactory results of credit unions’ investigations. For example members’ 

deposit should not be fully insured any more, contributions to the Deposit insurance 

fund (Fond pojištění vkladů) and compulsory reserves from profits should be 

increased, credit unions asset size should be limited and the membership rights 

should be altered. Now, let us take a closer look at individual measures. 

Limited deposit insurance forces depositors to distinguish between different riskiness 

of banks and credit unions. ČNB vice-governor Vladimír Tomšík argumented that 

current scheme supports moral hazard because credit unions offer higher interest rates 

on deposits which are insured equally like bank deposits (see e.g. Tomšík, 2013). 

Problem is that credit unions seem to be much riskier than commercial banks. They 

have to offer riskier loans that yield higher profit to be able to pay the interests on 

deposits. Czech credit unions’ loan default rates are twice as high as in case of banks, 

loan ovecollateralization is much smaller than in case of banks and they have got 

smaller absolute overhang above minimal regulatory equity threshold. These are the 

reasons why credit unions may run into financial troubles much more likely than 

Czech shareholder value banks. 

Stronger reserves funds created from profits should decrease the likelihood of having 

financial troubles and more money in the Deposit insurance fund should help in case 

of bankruptcies. Banks complained that the money put into the fund by them are 

consequently used for members of unsuccessful credit unions. Deposit insurance fund 

estimated that it will have to pay more than CZK 12 billion to the members of MSD 

(FPV, 2013) although credit unions industry as a whole contributed to the fund by 
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only tens of millions CZK annually. For comparison, annual contribution of 

commercial banks in 2013 was almost CZK 3.7 billion (FPV, 2013). 

Another proposal sets upper limit to balance sheet size of credit union to 

CZK 5 billion. Every bigger cooperative bank should transfer its structure and 

become a commercial bank. Important condition of becoming a bank is having at 

least CZK 500 million of registered capital. Credit unions need only CZK 35 million 

of registered capital to enter the market so the change of ownership nature would 

imply the need of compliance with this standard. Four credit unions were above CZK 

5 billion threshold in the end of 2012 including investigated WPB and MSD. ČNB 

already revoked license of MSD as mentioned above. 

Current Czech credit unions are criticized for leaving their traditional cooperative 

perspective. They are said to behave like small and risky shareholder value banks. 

Services of credit unions are offered to people that do not share any common bond 

(maybe, except for the fact that their credit applications were refused by commercial 

banks). Credit unions are often in fact controlled by few members who hold majority 

of voting rights since there is a possibility to buy more ownership shares and to 

control more votes at the general meeting. This fact is often disputed because it 

violates traditional cooperative principle “one member one vote”. Most of the 

members actually do not mind it for they tend to approach credit unions as clients 

without seeking a possibility of members to influence bank’s operations. Bigger 

credit unions themselves from time to time express a wish to transfer into a bank in 

some time horizon. 

Diversion from original Czech schemes of credit unions can be seen from the size of 

average institution. We took cumulated inflation (Harmonized Index of Consumer 

Prices and its predecessors) from Czech Statistical Office (ČSÚ) from 1939 until 

2012 and recalculated size of average 1937 credit union into price level of 2012 to 

make comparison with contemporary credit unions. This simple method has several 

flaws: lack of inflation figures for some years, monetary reforms etc. but it can still 

show us how different were Czech credit unions in past and now. Average credit 

union in the end of 2012 had 8 times more members than credit union of Schulze-

Delitzsch type (občanské záložny) and 26 times more than that of Raiffeisen type 

(družstevní záložny) in 1939. The difference in members’ deposits and loans granted 

to members is even higher. 
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Table 2.6: Comparison average sized Czech credit unions in 1937 and 2012 

Year 1937 2012 

Credit union type Schul. Raif. credit union 

Members 513 158 4,185 

Deposits (CZK thsd, price level of 2012) 10,814 7,878 2,585,434 

Loans (CZK thsd, price level of 2012) 40,353 5,475 2,132,183 
Data source: ČSÚ, ČNB (2013), own computations . 

Despite lively discussions about problems of current Czech credit unions’ sector, the 

surviving institutions are still able to attract new members because of high deposit 

interest rates. Credit union sector attracted more than 12 thousands new members 

throughout the first three quarters of 2013. This increment can almost offset the 

members decrease because of MSD fall. This shows how dynamically this sector 

evolves. Yet still, assets held of Czech credit unions account for only 0.8 % of Czech 

commercial banks’ assets (ČNB, 2013).  

2.3 Situation and tendencies of cooperative banking 
in contemporary European Union 

Chapter 2.3 describes relative position of cooperative banks on European market. We 

estimate market shares of cooperatives in individual countries and we also make a list 

of the biggest European banks. We are interested in trends and tendencies of 

cooperative banks and in changes of their scope and structure over time. The impacts 

of current crisis on cooperative business are also briefly discussed in this chapter.  

There are around 4,000 operating cooperative banks in Europe according to the 

EACB (2013). Their market share on both loans and deposits in the European Union 

is around 20 % (Oliver Wyman, 2012). This ratio is almost constant in time with 

slightly increasing tendency. Distribution of cooperatives is not equal at all. 

Rabobank (2011) in its study states that market share of cooperative banks on deposit 

differs from 60 % in France, 40 % in the Netherlands, 15 % in Germany to almost 

negligible share in some other countries (e.g. in the Czech Republic). 

We made our own analysis of cooperative market share of customer deposits in the 

European Union using Bankscope database. Bankscope database includes multiple 

financial statements for different layers of companys’ structure where available. We 

therefore included consolidated financial statements and unconsolidated financial 

statements only for companies with no consolidated statements to avoid double 

counting. There are around 1,600 EU-27 cooperative banks with financial statements 

available in the databases for 2012. This makes roughly 40 % of EACB estimate. 
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Smaller banks are not included in the database and therefore our estimate may be 

slightly biased. Another flaw is that Bankscope classifies e.g. Raiffeisenbank a.s., 

Czech subsidiary of Austrian cooperative bank as cooperative even though it operates 

in the Czech Republic on commercial bank basis. We do not correct for this as it 

would be highly time-consuming to correct classification of all the banks in the 

database. Nevertheless, we estimated market share of cooperatives of 19 % on 

customer deposits in 2012 in the whole EU which is in line with findings of Oliver 

Wyman (2012). We also computed cooperative banks’ share in 2007, which is initial 

year for our empirical analysis. Cooperative banks share on customer deposits was 

15 % in 2007. Cooperative market shares of individual countries can be found in 

Figure 2.2 below. 

 

Figure 2.2: Market share of cooperative banks on customer deposits 

Data source: Bankscope.  

Cooperative banks have undergone considerable changes since the time of their 

dawn. Business scope of some of them now spreads out from traditional retail 

activities to investment banking. Although they are maintaining traditionally strong 

position on households and SME markets, they tried to enhance their profits by 

offering new products and services. Cooperative banks therefore become often hardly 

distinguishable from commercial banks. Cooperatives also grew in size, sometimes 

even formed extensive international networks. This is proven by the list of the biggest 
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European banks according to balance sheet size in Table 2.7. The biggest cooperative 

bank Crédit Agricole S.A. ranked 3rd on the list of all European banks. Several other 

cooperatives also placed high among the biggest European banks 

Table 2.7: List of the biggest European banks 

Rank Bank Country Assets (EUR mil), 2012 

1 Deutsche Bank AG DE 2,012,329 

2 BNP Paribas FR 1,907,290 

3 Crédit Agricole S.A. FR 1,842,361 

4 Barclays Bank Plc GB 1,782,921 

5 The Royal Bank of Scotland Plc GB 1,535,981 

6 Banco Santander SA ES 1,269,628 

7 Sociéte General FR 1,250,696 

8 Lloyds Bank Plc GB 1,127,574 

9 HSBC Bank plc GB 975,309 

10 UniCredit SpA IT 926,828 
    

12 BPCE SA FR 775,686 

13 Rabobank Nederland Group NL 752,410 

21 Féderation du Crédit Mutuel FR 499,227 

27 DZ Bank AG DE 407,236 

Note: cooperative banks are in bold font. 

Data source: Bankscope. 

European cooperative banks proved quite strong resiliency against current economic 

crisis. Their direct losses and write downs accounted for only 8 % of EUR 430 billion 

in European banking sector as a result of credit crisis (Groeneveld, 2011). This is 

notably lower than their market share on European loan market. Birchal and Ketilson 

(2009) note that the losses were created by apex institutions of cooperative structures 

and that the losses originated mostly in other than original cooperative banking 

activities. Sector overviews by Rabobank (2011) and Oliver Wyman (2012) show 

relative stability of cooperative banks in Europe compared to commercial banks. 

Both profit and asset growth of cooperatives seems to be less volatile. Growth of 

commercial banks was faster in pre-crisis period but suffered dramatically with the 

worsening of macroeconomic conditions in 2008. Profitability and cost-efficiency of 

cooperatives was traditionally lower but in the recent years, the gap between 

cooperative and commercial banks has been closing. Equity to asset ratio was 

traditionally domain of cooperatives but even here, the difference between 
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cooperative and commercial banks has been diminishing. Oliver Wyman (2012) sees 

the main reason in big pressure that is put on systemically important banks (which are 

mostly of shareholder origin) to increase their capital ratios.  

2.4 Regulatory framework 

This section is dedicated to pan-European regulatory standards for banks and other 

deposit taking institutions. Most of the attention is given to the Basel Accords and 

their influence on cooperative banking. We also include stances of international 

organizations that are lobbying for interests of cooperatives. Brief outlook for both 

Czech and European regulation is presented in the last part of this chapter. 

Regulatory legislation for financial cooperatives differed from country to country 

reflecting the historical development of cooperatives in individual European countries 

in the past. Basel I accord issued by the Basel Committee on Banking Supervision 

introduced a set of minimal capital requirements for banks in 1988. Although Basel I 

was originally intended for international banks, it was widely adopted for deposit 

taking institutions, including cooperative banks and up to now, Basel accords were 

implemented in more than 100 countries around the world (WOCCU, 2013). 

Second version of Basel was published in 2004 and it introduced so called three pillar 

concept that consists of minimum capital requirements, review of bank supervision 

and market discipline. Main concern of cooperative banks in connection with Basel II 

was that big commercial banks were able to create sophisticated risk analysis models 

that allow them to decrease absolute levels of capital and to gain cost advantage over 

smaller cooperative banks that cannot invest similar resources into their internal 

models (Grace, 2006). Emmons (2005) claims that savings of big commercial banks 

from such practices are high enough to result in lower priced products. Traditional 

cooperatives on the other hand could enjoy lower risk weights assigned to mortgage 

loans which traditionally formed significant part of cooperative banks’ portfolios. 

Basel II was criticized for supporting pro-cyclicality of banking industry and 

deepening the downturn in current economic turmoil (see e.g. Goodhard (2008) or 

Moosa (2010)). Basel II.5 which was created in 2009 tried to address these problems 

and increased capital requirements for securitization and trading activities. These 

regulation requirements are binding only for large cooperative banks that are similar 

to commercial banks with their structure because most of small cooperative banks are 

operating usually within their traditional field. 
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Basel III was agreed one year after Basel II.5 and it was also reaction on banking 

crisis. Basel III will be adopted gradually between years 2013 and 2019 and it will be 

transposed into European law by Capital Requirement Directive IV (CDR IV) and 

further implemented into laws of individual members of the European Union. 

Important section of new regulatory framework from cooperative perspective is 

tightened definition of regulatory capital. Problem is that cooperative shares, that may 

form substantial ratio of cooperatives’ capital, may not belong into Common Equity 

Tier 1 Capital (CET1). The reason is that the shares are redeemable (usually in 

nominal amount) when member leave a cooperative and therefore cooperative shares 

cannot fulfill permanence and loss absorption criteria of this tightened capital 

definition. Andrews (2012) and ICBA (2012) see possible solution of membership 

shares problem in restricting the redemption possibility of membership shares when a 

cooperative bank is in troubles, to comply with CET1 definition of new Basel accord. 

Andrews (2012) further states that newly introduced leverage criteria may cause 

problems only to big commercial-bank-alike cooperatives. Also, limited use of 

subordinated debt and hybrid instruments should not mean any restriction for most of 

the cooperatives. 

European regulatory framework is well predictable because the timetable of Basel III 

implementation is already known and the changes that are from time to time made in 

it are only minor and always a lengthy debate is preceding the change. Future of 

European banking legislation raises no principal concerns for cooperative banks 

except for various possible solutions of treating the membership shares in individual 

European states. Legislation aims to level the field for different kinds of banking 

schemes but it tries at the same time to maintain the diversity of financial institutions. 

The situation in the Czech Republic is much more unpredictable and, as can be seen 

from the section of this work devoted to outlook of credit unions in the Czech 

Republic, numerous different ideas on how should the future of regulation of 

cooperative banking in the country look like were brought forward. 
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3 Empirical part 

The empirical part of this thesis is structured as follows. We start with review of 

papers investigating differences in profitability and stability of commercial and 

cooperative banks. Subsequently, we describe our methodology. We justify usage of 

system GMM method and explain our variables selection. Individual chapter is 

devoted to datasets and their description. Afterwards, results of our analysis are 

provided and we discuss them in relation with papers presented in literature review 

section. Because of interesting conclusions made, further research possibilities are 

suggested at the end of empirical part. 

3.1 Literature review 

We decided to split up literature review into two parts: papers dealing with 

profitability comparison of cooperative and commercial banks are put in the first part 

and literature comparing stability of these two bank types is placed into the second 

one. This division is also used later on in our research. In this literature review 

section, we are interested not only in outcomes of individual researched but also in 

their methodology and datasets. 

3.1.1 Profitability comparison of cooperative and commercial 

banks 

Given the nature of cooperative bank where profit maximizing is not the ultimate 

goal of institution, we can assume that profitability of cooperative banks is lower than 

profitability of shareholder value banks. Altunbas et al. (2001) examined profit 

inefficiencies of different ownership models on German banking market. They started 

discussing the assumption that the lack of capital market discipline, common to 

mutual and public ownership, may indicate that management experiences lower 

intensity of environmental pressure and therefore may operate less efficiently than 

privately owned institutions (Fama and Jensen, 1983). Nevertheless, they thought that 

this may not be the case in highly competitive banking industry. The study uses data 

from years 1989 to 1996 and employs stochastic frontier approach. Interestingly, they 

found that cooperative and savings banks can enjoy slight profit and cost advantage 

over commercial banks. Authors explained the results by lower cost of funds of 

cooperatives arising from their specialization on retail activities. All the types of 

banks also seemed to benefit from their size (economies of scale). 
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Goddard et al. (2004) on contrary found weak relationship between banks’ size and 

profitability in selected European countries (namely in: Denmark, France, Germany, 

Italy, Spain and in the UK) over the 1992-1998 period. They run several cross-

sectional, pooled cross-sectional and dynamic panel data models (system GMM). 

Dependent variable in all the models was profitability measured by ROAE. It was 

explained by one year lag of ROAE, natural logarithm of asset size, relative size of 

off balance sheet business, capital to asset ratio and dummies for cooperative and 

savings banks. They found no relationship between ownership type and probability 

across all states together. Only if individual countries were examined individually, 

German commercial banks proved to be significantly more profitable than 

cooperative and savings banks. 

Iannotta et al. (2006) compared performance of 181 large banks from 15 Western 

European countries between years 1999 and 2004. Profitability was measured as ratio 

of operating profit to total earning assets and efficiency as ratios of operating income 

and operating costs to total earning assets. These variables were explained by 

dummies for ownership type of bank, year and country dummies, national GDP 

growth rate was included to control for macroeconomic conditions and set of bank 

control variables. Regression results showed superior loan quality and higher cost 

efficiency of cooperative banks over shareholder value banks. Nevertheless, 

commercial banks were significantly more profitable than governmentally owned and 

cooperative banks. Authors credited lower profitability of cooperatives to their lower 

average size and different asset mix which is aimed to less risky activities. 

Study made by Beckmann (2007) used dataset of abnormally long time span. He 

studied profitability of Western European banks over 25 years long period (1979-

2003). He used instrumental variables approach by Hausman and Taylor (1981) in 

order to be able to estimate time-invariant regressors and he found no difference in 

ROAA of cooperative, savings and commercial banks. 

CEPS (2010) made analysis of shareholder and cooperative banks from seven EU 

countries with the highest shares of cooperatives (i.e. Austria, Finland, France, 

Germany, Italy, the Netherlands and Spain) for time period 2000-2008. Furthermore, 

they investigated behavior in two sub-periods: 2000-2003 and 2004-2008. ROAA and 

ROAE were used as proxies for bank profitability. Results were mixed this time. 

Statistically significant difference (5 % level) was present in all countries except for 

France and Italy in terms of ROAA. Profitability of cooperatives was higher in 

Germany, Finland and Spain. Shareholder value banks outperformed cooperatives in 

Austria and Netherlands. Results were similar for both sub-periods. Figures for 
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ROAE more or less validated these findings. Only changes were that the difference in 

Finland became statistically insignificant and shareholder banks now outperformed 

cooperatives in Italy and in Spain. 

Goddard et al. (2010) used eROE, the excess return on equity, which they defined as 

return on equity minus estimated cost of capital for individual bank, as a measure of 

profitability. They employed system GMM method to deal with data from eight 

Western European countries between the years 1992 and 2007. Cooperative banks 

enjoyed higher eROE in majority of the countries and there was no significant 

difference in the rest of them. The difference was mostly because caused by lower 

cost of capital of cooperatives, mean of ROAE for cooperative banks was on the 

other hand smaller than that of commercial or savings ones. 

Table 3.1: Summary of literature comparing profitability 

Study Countries Time span Profitability 

Altunbas et al. 
(2001) 

DE 1989-1996 
slight profit advantage of COOP over 
COM 

Goddard et al. 
(2004) 

DE, DN, ES, 
FR, GB, IT 

1992-1998 
ROAE:COM > COOP (DE) 
            COM = COOP (others) 

Iannotta et al. 
(2006) 

15 Western 
European 
countries 

1999-2004 ROAA:COM > COOP = GOV 

Beckmann 
(2007) 

16 Western 
European 
countries 

1979-2003 ROAA:COM=COOP 

CEPS (2010) 
AT, DE, ES, FI, 
FR, IT, NL 

2000-2008 

ROAA: COM > COOP (AT, NL) 
             COM = COOP (FR, IT) 
             COM < COOP (DE, ES, FI) 
ROAE: COM > COOP (AT, ES, IT, NL) 
             COM = COOP (FI, FR) 
             COM < COOP (DE) 

Goddard et al. 
(2010) 

BE, DE, DN, 
ES, FR, IT, NL 

1992-2007 
eROE: COM < COOP (DE, ES, IT, NL) 
            COM = COOP (BL, DN, FR) 

Note: COM states for commercial banks, COOP for cooperative banks and GOV for banks under 

strong influence of local government. 

Data source: individual studies. 

To sum up, papers dealing with dependency of profitability on ownership structure in 

Europe bring mixed results and provide no straightforward answer. Altunbas et al. 

(2001) pointed at higher cost and profit efficiency of cooperative banks, Goddard et 

al. (2004) and Beckmann (2007) found no relation between ownership type and 

profitability, work of Iannotta et al. (2006) showed higher profitability of commercial 

banks and results of CEPS (2010) are indecisive leaning rather toward higher 
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profitability of commercial banks in individual investigated countries. Work of 

Goddard et al. (2010) uses profitability measure that considers also the cost of capital. 

This measure seems to favour cooperatives that achieved better results than 

commercial banks. Drawback of this empirical literature survey is that it covers only 

countries from the Western Europe. The lack of empirical papers dealing with the 

new EU entrants comes from insufficient data availability and smaller relative share 

of cooperative banking business in those countries. 

3.1.2 Riskiness measures comparison of cooperative and 

commercial banks 

Risk of financial institutions is often measured by their earnings stability. Hesse and 

Čihák (2007) employed Z-score to evaluate individual banks’ risk levels. Authors 

analyzed dataset of 29 advanced economies that contains more than 16,000 banks. 

They estimated equation where Z-score was dependent variable and among set of 

explaining variables were: bank-specific variables, time-varying industry specific 

variables, dummies for individual bank types and their interactions and 

macroeconomic variables. Estimation was made by OLS and later on, fixed effects 

estimates were done to perform robustness check. According to the results, 

cooperatives seemed to be much more stable than their commercial counterparts. This 

was driven mainly by lower income volatility of returns, not by greater capital 

buffers. Authors also noticed interesting fact: the commercial banks were less stable 

in countries with higher relative presence of cooperatives. They explained this 

finding by stating that cooperative presence crowded out shareholder value banks 

from retail markets and made them more reliable or riskier investments or corporate 

banking. 

CEPS (2010) also measured banking stability with the help of Z-score. Just as in 

paper by Hesse and Čihák (2007), they used OLS and consequently run fixed effects 

estimation to check for robustness. In this study, stability of ownership type was 

studied together with bank size. They found that bigger banks were less stable and 

explained it by too-big-to-fail argument. They added that the size was not that 

important in case of cooperatives as in case of commercial or saving banks. 

According to their results, cooperatives were less likely to go insolvent in all 

examined countries with exception of Germany and Spain. 

Iannotta et al. (2006) employed three measures of risk. The first was a ratio of loan 

loss provisions to total loans as a proxy for asset quality and risk, the second was Z-

score as a measure of insolvency risk and the third was a logarithm of asset return 

volatility. Methodology of their analysis was similar to their profitability analysis 
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described in previous chapter. According to the regression results, cooperative banks 

had superior asset quality during the observation period. Cooperatives also 

outperformed commercial banks in asset return to asset volatility measure. 

Coefficient of ownership type for regression where dependent variable was Z-score 

was insignificant. Köhler (2012) also found no significant difference between Z-score 

of commercial and cooperative banks in the EU-15. His study tried to include mainly 

non-listed banks for time period between 2002 and 2009. Empirical part of his paper 

was based on system GMM method which we are also going to employ. 

Stability of banks in Germany was investigated by Beck et al. (2009). Authors used 

dataset for period from 1995 to 2007 from Deutsche Bundesbank database. They 

focused on three measures of financial stability: Z-score, non-performing loans and 

probability of distress score. Regressors were divided between lagged bank specific 

variables, vector of macroeconomic variables and dummies for ownership type. The 

model was run with random effects estimation. Results suggested that cooperatives 

were more stable than savings banks which were still more stable than privately 

owned banks. The dummy variables for different bank ownership types were 

significant at 1 % level. Greater distance of cooperatives from insolvency area was 

driven by their lower earnings volatility. Privately owned banks had significantly 

higher profits and capital levels than cooperatives and savings banks. Larger private 

banks were less stable which suggested too-big-to-fail problem. On the other hand, 

larger cooperative and savings banks were more stable which resulted from their 

ability to smooth income. 

Groeneveld and de Vries (2009) stated that European cooperative banks should be 

able to overcome ongoing economic crisis easier than their commercial counterparts. 

Their main argument was that thanks to characteristics and structure of cooperative 

banking, mutual banks have built long term relationships with their customers, which 

should consequently reflect in stable profit growth, smaller write-downs and higher 

rating thanks to smaller credit risk and higher and more stable equity buffer. Authors 

of this study did not use any econometrics to compare riskiness of ownership models. 

They worked with descriptive statistics of developments of Tier 1 ratio, change of 

credit ratings, efficiency (cost to income ratio), credit default swaps, Z-score and 

write down quantification. They used sample of banks from 7 European countries 

(6 from the EU and Switzerland). They found that cooperatives were constantly more 

stable and less risky than privately owned banks during pre-crisis period and 

consequently also during the beginning of current economic turmoil. 
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Table 3.2: Summary of literature comparing stability 

Study Countries Time span Stability 

Hesse and Čihák (2007) 
29 advanced 
economies  

1994-2004 COM < COOP 

Iannotta et al. (2006) 
15 Western European 
countries 

1999-2004 COM < COOP 

Beck et al. (2009) DE 1995-2007 COM < COOP 

Groeneveld and de Vries 
(2009) 

AT, BE, DE, FR,  
GB, NL, SW,  

2002-2009 COM < COOP 

CEPS (2010) 
AT, DE, ES, FI, FR, 

IT, NL 
2000-2008 COM < COOP 

Köhler (2012) EU-15 2002-2009 COM = COOP 

Note: COM states for commercial banks and COOP for cooperative banks . 

Data source: individual studies. 

Empirical literature dealing with riskiness (or stability) of cooperative and 

commercial banking scheme in the European Union draws much clearer picture than 

that dealing with profitability comparison. The studies used distinct measures to 

proxy for banking stability such as Z-score, ratio of non-performing loans or distinct 

capital ratios. Above mentioned papers covered different time periods: the oldest one 

started in 1979 and the most recent one ended with observations from 2009. Data 

samples were created once again only by banks from Western European nations, 

sometimes including other developed nations but not containing the new EU entrants. 

However, the evidence is clear: all authors except of Köhler (2012) stated that 

cooperative banks are more stable than shareholder value banks. 

3.2 Methodology description 

Chapter devoted to description of empirical methodology used in this thesis consists 

of three parts. The first one deals with econometrics used. Considerable part of it is 

devoted to explanation of problems connected to dynamic panel data bias and their 

solutions. Our intention is not to describe into detail estimation method, we try rather 

to clarify and justify the choice of system GMM for our work. The second part of the 

methodology description explains selection of variables for our models and it also 

predicts effects of independent variables on banks profitability and stability. The final 

part focuses on Z-score as our measure of stability because some readers may not be 

fully familiar with this concept. 
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3.2.1 Econometric model 

Main instrument of our analysis is system generalized method of moments (system 

GMM). We work with panel data with a lot of individuals but short time horizon. 

There is an evidence that banks’ profitability and bankruptcy risk are persistent and 

therefore, we will use dynamic panel data model which we prefer over pooled OLS, 

fixed or random effects which are also commonly used. Shehzad et al. (2009) found 

„significant persistence in bank profitability“. Similar were the results of Goddard et 

al. (2004) or Athanasoglou et al. (2008). Delis and Kouretas (2011) and Köhler 

(2012) also found persistence in banking risk and therefore suggested using of 

dynamic panel models also in this case. Delis and Kouretas (2011) argued that the 

risk is persistent because of intertemporal risk smoothing, regulation, and relationship 

with risky customers. 

System GMM can deal with endogeneity and leads to more robust estimates when 

dealing with persistent variables. This method is becoming increasingly popular in 

empirical studies researching banking profitability or stability (see e.g. García-

Herrero et al. (2009), Dietrich and Wanzenried (2011) or Liu et al. (2013)). Dynamic 

panel data models are characterized by including lagged dependent variable (      ) 

among independent variables: 

                 
                          (3.1) 

               

 [  ]   [    ]   [      ]    

where     
 

is vector of independent variables, I = 1,…,N is individual’s index and 

t = 1,…,T stands for time. Error term      is composed of two terms:    is fixed effect 

and      is idiosyncratic shock. OLS estimator is in this case inconsistent because 

lagged dependent variable is correlated with fixed error term (dynamic panel data 

bias). Nickell (1981) shows that the problem with fixed effects cannot be solved by 

within groups transformation. Bond (2002) suggests using both OLS and within 

groups estimators as a robustness check for GMM since both methods are likely to be 

biased in opposite directions. 

Kiviet (1995) suggests to use least squares dummy variable estimator (LSDV) and to 

correct the bias consequently. Roodman (2006) warns that this procedure is 

inconvenient for unbalanced panels and does not address possible endogeneity of 

other variables. 
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There are two popular approaches how to deal with above mentioned endogeneity 

problem without the need for further correction. The first one is called difference 

general method of moments (difference GMM). Difference GMM uses first-

differencing to get rid of fixed effects and therefore the problem with dynamic panel 

data bias (Arellano and Bond, 1991). The drawback of difference GMM method in 

eyes of this analysis is that it does not allow for time-invariant variables and hence 

we cannot use dummy variables to distinguish between different institutional types of 

banks. 

The second method is called system GMM. It uses additional assumption that first 

differences of instrument variables (IV) are not correlated with the fixed effect term. 

This method allows using of time-invariant variables. System GMM method was 

popularized by works of Arellano and Bover (1995) and Blundell and Bond (1998). 

In part dealing only with Czech banking sector data only, we employ small-sample 

corrections to the covariance matrix estimate. This results in using t-tests for 

individual coefficients and F-test for overall fit instead of z-test and Wald   test 

respectively (Roodman, 2006). Small sample correction is not used when working 

with European dataset because the sample is big enough. We also use Windmeijer 

(2005) correction for standard errors in two-step estimates. Arrelano and Bond (1991) 

warn that inclusion of too many instruments may create the downward bias of 

standard errors during two-step estimation and method by Windmeijer (2005) 

corrects it. 

Our estimated model takes form: 

                                                       (3.2) 

where  

       is bank performance measure for bank i in country s at time t, 

         is first lag of bank performance measure, 

       is a vector of bank specific variables, 

     is a vector of country specific variables, 

  ,   ,    are vectors of ownership type, country and time dummies respectively, 

        stands for error term. 
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3.2.2 Variables selection 

Selection of variables is based mainly upon papers by Iannotta et al. (2006), Hesse 

and Čihák (2007) and Köhler (2012). Our goal is to estimate profitability and 

riskiness of Czech credit unions compared to shareholder banks operating on the 

Czech market and then subsequently to compare performance of Czech credit unions 

with cooperative banks in other European countries. Therefore, our variables 

selection differs according to objective of individual regression. Still, all the 

regression equations are derived from equation form (3.2). Following subchapters 

will describe individual sets of variables from our model. 

3.2.2.1 Bank performance measure variables 

Regarding individual bank profitability measures, we choose three commonly used 

measures:  

Return on average assets          
           

         
 

 

Return on average equity          
           

         
 

 

Net interest margin        
                    

                 
 

 

The risk (or stability) of bank is measured by Z-score. Z-score is popular measure of 

banks’ soundness as can be seen for example from our literature review. Since the 

intuition behind Z-score is not that straight forward, we provide further explanation 

of this measure in chapter 3.2.3. In this work, we use Z-score with accounting data as 

described in Köhler (2012), i.e: 

          
              

         
 

where         was already described above,        is capital to asset ratio and 

         is standard deviation of ROAA for bank i over the whole sample period, 

in our case 2007 – 2012. 

3.2.2.2 Bank specific variables 

Logarithm of Assets (lnAs) is often included to control for size of a bank. Larger 

banks may use economies of scope and scale and therefore, we may expect positive 

effect of size on banks’ profitability. Regarding bank riskiness, McAllister and 

McManus (1993) argue that bigger banks can easier diversify risks and subsequently 

enjoy lower cost of funding. Iannotta et al. (2006) add that large banks can benefit 
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from implicit government protection (too-big-to fail argument) which decreases their 

funding costs and allow banks to invest into riskier assets.  

Growth of Assets (grAs), if considerably fast, may be a sign of immaturity of an 

institution. Change of company size may have strong impact on both profitability and 

risk as shown by Köhler (2012) who found strong relation between growth of loans 

and bankruptcy risk. 

Loan Allowances to Total Loans (LOANLOSS) is a proxy for asset quality of 

financial institution. Riskier loans should transfer into lower stability of a bank. 

Impact of high loan allowances on profitability is not that straightforward because 

riskier loans often yield higher interest income to compensate for higher failure rate. 

Capital to Assets ratio (CAR) may give us a clue about bank’s risk level. Higher 

capital buffer increases stability of a bank. High proportion of capital may result in 

ignoring potentially profitable investments (Goddard et al., 2004). On the other hand, 

Berger (1995) found positive relationship between CAR and profitability. He explain this 

relationship by lower bank costs connected to possible bankruptcy such as insurance 

costs and further by signaling bank’s quality and stability which may result in high future 

returns. This variable is, as a part of Z-score, obviously left out from regressions where 

Z-score is a dependent variable. 

Loans to Assets Ratio (LtA) is a proxy for share of traditional retail banking activities. 

Higher share of loans to customers (or members) results in smaller share of securitized 

assets which proved risky during crisis (Köhler, 2012). Customer loans are often 

connected to high interest incomes but in time of harsh macroeconomic environment, 

such as during ongoing crisis, there is also substantial credit risk present with loans to 

real economy. 

Liguid Assets Ratio (LIQUID) is a variable included to control for liquidity risk. Highly 

liquid assets reduce possibility of insolvency but liquid assets are naturally less profitable 

than long term assets so they may also cause lower profitability. 

Income Diversity (IncDiv) is a share of net interest income to total revenue of a bank. 

This variable show how large share of income is collected from interest income relatively 

to other sources such as fees and commission. Banks with more sources of financing 

should be less dependent on single source of income and therefore they should embody 

superior stability. 
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3.2.2.3 Country specific variables 

Herfindahl-Hirschman Index (HHI) measures market concentration. Bourke (1989) 

finds evidence that higher concentration increases profitability. Relation between 

concentration and stability is not so clear and opposing results can be found. Allen 

and Gale (2004) put forward arguments both in favor and against positive influence 

of concentration on financial stability. Data on market concentration of individual 

countries are retrieved from database of the European Central Bank. 

Annual Growth Rate of Real GDP (GDPgr) is expected to have positive influence on 

both profitability and stability of banks because we assume higher activity in 

economy and lower credit risk when economy is booming. Data on GDP growth rate 

as well as for all the following country specific variables are taken from Eurostat 

database. 

Annual Unemployment Rate (UNEMPLOYMENT) is assumed to have just the 

opposite effect than GDP growth rate. 

Annual Inflation Rate (INFLATION) is measured by harmonized index of consumer 

prices. Especially unexpected inflation may have adverse impacts on banks’ 

performance. 

3.2.2.4 Dummy variables 

We include different dummy variables into regression equations for comparison of 

performance of Czech credit unions with Czech banks and into regressions where we 

compare performance of Czech credit unions with cooperative banks from other 

European countries. 

Into the regression equations explaining relative performance of credit unions and 

commercial banks on the Czech markets, we include Cooperative dummy (COOP) 

which is highly important for us because it compares relative performance of 

cooperatives to commercial banks (baseline group). 

In section where we compare relative performance of cooperative banks among 

European countries, we include Czech dummy (CZ) which is equal to one for all the 

Czech credit unions and it is zero otherwise. Just as in case of COOP dummy in 

Czech dataset, this variable is absolutely crucial for us in our European dataset for it 

allows us to compare relative performance of Czech credit unions with other 

cooperative banks. 

Roodman (2006) and Köhler (2012) suggest inclusion of year dummies to control for 

time specific effects such as common shocks or change of legislation. Therefore, we 
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include time dummies in all the regression equations but we do not present their 

estimates in results to safe space. 

3.2.3 Z-score as a measure of bank stability 

Z-score is a frequently used concept measuring probability of insolvency. It was 

popularized by work of Boyd and Graham (1988). For the company to be insolvent, 

its net loss has to be higher than its equity. The formula for Z-score is as follows: 

  
   

 
 (3.3) 

where k is capital-to-asset2 ratio, μ is ratio of net income to assets and σ is standard 

deviation of net income to assets. Z-score is therefore a quantity of standard 

deviations of net income that company has to loose, under the assumption of normal 

distribution of incomes, so that all its capital is depleted. We can alternatively 

imagine Z-score as a distance to upper bound of insolvency. The higher the Z-score 

is, the lower is the probability of going insolvent. 

It is important to be aware of possible flaws that may be connected to using Z-score. 

One may see possible problem that may arise from comparing different institutional 

types of companies by Z-score such as cooperative and commercial banks in our 

case. Cooperative banks do not try to maximize profit to the same extent as 

commercial banks do and on the other hand, because of traditional business model of 

cooperative banks, their income should be less volatile. Nonetheless, the probability 

of insolvency measured by Z-score is the same for both institutional types of banks. 

Beck et al. (2006) warn that Z-score may underestimate insolvency risk because it 

measures only single period and it does not take into account probability of sequence 

of losses. Another problem arises from using accounting data. Profit smoothing 

decreases volatility and therefore decreases value of Z-score and therefore creates 

bias. 

3.3 Data description 

We want to compare financial performance of Czech credit unions with two groups 

of peers (Czech commercial banks and other European cooperative banks). For this 

purpose, we created two different datasets. Comparison with Czech commercial 

banks should give us hints about competitiveness of Czech credit unions sector 

                                                 

2
 When we talk about assets (or equity) in this section, we always mean average value for given year t, 

i.e.  ̅  
       

 
.n 
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against big players on Czech banking market and comparison with other European 

cooperatives should show to what extent are Czech credit unions similar to standard 

European cooperative banking scheme. 

This chapter is divided into two parts – each describes one dataset. Besides general 

description, we take a look on yearly median values and standard deviations of 

dependent variables of every peer group in both dataset and we compare their 

development. In the end of each sub-part, table with descriptive statistics of all the 

variables used is presented. 

3.3.1 Dataset of Czech credit unions and commercial banks 

We work only with banks and credit unions that were in operation for the whole 

sample period (that is 2007-2012). Our dataset contains all 13 credit unions and 18 

Czech banks and building societies. We excluded foreign bank branches and also 

Czech Export Bank and Czech Moravian Guarantee and Development Bank for they 

work slightly differently than ordinary commercial banks. We use Bankscope 

database as a primary source of financial statements. Nevertheless, Bankscope 

database does not cover all the data needed for this analysis so we added the data 

from the rest of companies manually into our data sample. 

Let us at first compare dependent variables. Median of Return on Average Assets of 

commercial banks was greater than that of credit unions during the whole sample 

period. ROAA of commercial banks was stable but ROAA of credit unions increased 

substantially after 2010. Standard deviation of ROAA was slightly higher on the 

cooperative side but in last two years, volatility of credit unions was smaller than that 

of commercial banks. 

Figure 3.1: Comparison of median and standard deviation of ROAA on Czech 

banking market 

Data source: Bankscope, own computations.  



Empirical part  36 

0.00%

5.00%

10.00%

15.00%

20.00%

ROAE 

0.00%

1.00%

2.00%

3.00%

4.00%

NIM 

0.00%

5.00%

10.00%

15.00%

20.00%

σ(ROAE) 

Commercial

banks

Credit unions

0.00%

1.00%

2.00%

3.00%

4.00%

5.00%

σ(NIM) 

Commercial

banks

Credit unions

Also in the case of Return on Average Equity was median value of commercial banks 

substantially higher during the whole period. Despite the growth trend in credit 

unions’ profitability, the median ROAE of credit unions was still three times lower 

than median ROAE of commercial banks. Standard deviation of ROAE of both types 

of institution types is roughly equal. 

Figure 3.2: Comparison of median and standard deviation of ROAE on Czech 

banking market 

Data source: Bankscope, own computations. 

Situation was different in Net Interest Margin. In this profitability measure, median 

of credit unions outperformed commercial banks in all the years except for 2010. 

This might be caused by riskier business of credit unions. Interest rates on loans 

provided by credit unions were constantly much higher than those of commercial 

banks. This of course attracted only riskier borrowers and it also may had impact on 

the stability of an institution if risks were not assessed well. 

Figure 3.3: Comparison of median and standard deviation of NIM on Czech 

banking market 

Data source: Bankscope, own computations. 
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Banks’ median NIM was stable during observed period, median of credit unions’ was 

much more volatile and also the standard deviation of NIM was higher than in case of 

commercial banks, especially in the first two years of observation period. 

Medians of Z-score are more or less equal for both ownership types. They seem to be 

stable over sample period, with exception on the last year when median Z-score of 

credit unions fell by more than 17 %. Standard deviation of Z-score of credit unions 

is higher than that of commercial banks by approximately 50 %. This is negative 

information for credit unions since some of them are likely to suffer from high 

bankruptcy risk (low Z-score). 

Figure 3.4: Comparison of median and standard deviation of Z-score on Czech 

banking market 

Data source: Bankscope, own computations. 

Matejašák and Teplý (2013) criticized Czech credit unions because of their tightening 

capital buffer. This trend is easily noticeable especially in case of bigger credit 

unions. Therefore, we decided to include Figure 3.5 which shows evolution of Z-

score for individual institutions in time. Z-score is depicted on vertical axis and asset 

size on horizontal one. Balance sheet size of institutions grew in almost all the cases 

on year-to-year basis. This means that log of assets increased in time (older 

observations of individual institutions will be highly probable more left than newer 

ones). There was no clear relationship between institution size and Z-score for 

commercial banks. Z-score of some part of them was increasing, that of other part 

was decreasing. Because of commercial banks’ bigger size and logarithmic scale, 

their movement on horizontal axis was smaller than in case of credit unions.  

More interesting is graph on the right hand side. It depicts pretty clearly that credit 

unions are increasingly vulnerable as they grow bigger. This can be a parallel to 1999 

credit union meltdown when bigger credit unions went bankrupt more often, possibly, 
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due to leaving their traditional principles such as sharing a common bond between 

members and thanks to their more aggressive growth strategies. 

Figure 3.5: Relation between Z-score and size of Czech banks and credit unions 

Data source: Bankscope, own computations. 

Table on the following page provides main descriptive statistics of all the variables 

used. Concretely, it reports minimal and maximal values, first and third quartiles and 

medians. Most of extreme values go on behalf of credit unions, especially the small 

credit institutions are likely to reach extremes. 
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Table 3.3: Summary statistics of variables used in Czech dataset 

Variable Minimum 1st quartile Median 3rd quartile Maximum 

ROAA 
COOP -5.92 % 0.01 % 0.30 % 1.05 % 4.07 % 

COM -6.82 % 0.61 % 1.01 % 1.45 % 3.24 % 

ROAE 
COOP -35.14 % 0.03 % 1.55 % 4.88 % 20.62 % 

COM -24.64 % 7.69 % 14.65 % 19.38 % 37.09 % 

NIM 
COOP -0.87 % 1.57 % 3.21 % 4.37 % 17.68 % 

COM 0.34 % 1.91 % 2.38 % 3.13 % 7.88 % 

ZSCORE 
COOP 2.64 15.42 32.31 49.60 118.22 

COM 7.79 22.75 33.71 50.85 89.20 

lnAs 
COOP 10.53 11.67 12.68 13.97 16.15 

COM 13.84 17.50 18.28 19.10 20.66 

grAs 
COOP -70.64 % 2.30 % 27.90 % 76.61 % 926.16 % 

COM -16.12 % 2.18 % 6.12 % 18.45 % 207.23 % 

LOANLOSS 
COOP 0.00 % 0.00 % 0.10 % 1.13 % 180.49 % 

COM 0.09 % 1.20 % 1.97 % 3.32 % 14.52 % 

CAR 
COOP 6.29 % 11.44 % 20.88 % 41.55 % 97.89 % 

COM 3.12 % 6.00 % 7.91 % 11.07 % 54.87 % 

LtA 
COOP 0.00 % 31.65 % 61.61 % 75.74 % 96.00 % 

COM 19.77 % 49.84 % 63.27 % 76.83 % 97.32 % 

LIQUID 
COOP 0.00 % 28.94 % 53.41 % 96.73 % 159,145.83 % 

COM 10.08 % 27.62 % 44.56 % 58.66 % 109.28 % 

IncDiv 
COOP -91.35 % 83.44 % 95.08 % 100.24 % 688.15 % 

COM 64.76 % 75.83 % 81.74 % 88.63 % 110.67% 

Data source: Bankscope, own computations. 

3.3.2 Dataset of Czech credit unions and European cooperative 

banks 

The data sample used for comparison of Czech credit unions with other European 

cooperative banks also spans the period from 2007 to 2012. The data from financial 

statements of all 13 Czech credit unions are taken from their compulsorily revealed 

information because Bankscope database does not include them. Data of other 

European cooperative banks are retrieved via Bankskope database. This analysis is 

based, similarly as that of Hesse and Čihák (2007), on unconsolidated bank 

statements. The reason is that big majority of cooperative banks’ financial statements 

is unconsolidated in the database. 

We included only cooperative banks which were active (had financial statements 

uploaded) for all sample time periods to have balanced dataset. Because 

disproportionally large share of all cooperative banks in the sample was from 
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Germany and Italy, we randomly deleted some of them to receive more representative 

quantities for individual countries. 

Our final sample includes data from 13 European countries and consists of 480 

financial cooperatives. Except for the Czech Republic and Bulgaria are all the 

cooperatives from the old EU member states. This reflects little data availability and 

lower market share of cooperatives in the post 2000 EU entrants. 

Macroeconomic variables for individual countries and banking industry concentration 

figures are retrieved from Eurostat and European Central Bank databases 

respectively. 

Table 3.4: Data sample composition according to countries 

Country Institutions Country Institutions Country Institutions 

AT 67 DK 2 IT 98 

BE 2 ES 49 LU 1 

BG 1 FI 1 MT 1 

CZ 13 FR 7 
SUM 480 

DE 237 GR 1 
Data source: own computations. 

Let us take a look on development of medians and standard deviations of four 

dependent variables used in this dataset. Median profitability in terms of returns on 

average assets of Czech credit unions was smaller than that of the rest of our sample 

until 2010. ROAA of Czech credit unions jumped up afterwards and their median 

overcame European cooperative significantly in 2011 and 2012. Czech credit unions’ 

standard deviation of ROAA was multiply higher compared to the rest of the sample. 

ROAA of European cooperative banks had decreasing trend throughout the whole 

period and fell from 0.4 % in 2007 to 0.25 % in 2012. 
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Figure 3.6: Comparison of median and standard deviation of ROAA of Czech 

credit unions and European cooperative banks 

Data source: Bankscope, own computations. 

Decreasing trend in profitability of European cooperative banks can be spotted also in 

terms of ROAE. Median decreased from 5.35 % in 2007 to 3.36 % in 2012. The 

development of ROAE of Czech credit unions was just the opposite and median value 

rose from less than 0.5 % to 3.26 % during the same period. Standard deviation of 

ROAE was higher in the Czech cooperative sector but relative difference was not as 

high as in case of standard deviation of ROAA. 

Figure 3.7: Comparison of median and standard deviation of ROAE of Czech 

credit unions and European cooperative banks 

Data source: Bankscope, own computations. 

Median NIM of Czech cooperatives was higher than that of Czech banks and it also 

outperformed cooperatives from our European data sample. Whereas standard 

deviation of NIM of European cooperatives was low and stable, standard deviation of 

Czech credit unions was much higher in 2007 and it seemed to be slowly converging 

to values of other European financial cooperatives.  
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Figure 3.8: Comparison of median and standard deviation of NIM of Czech 

credit unions and European cooperative banks 

Data source: Bankscope, own computations. 

Z-score of both confronted groups remained relatively stable over time. Median value 

of European cooperatives was higher by roughly 25 points than that of Czech credit 

cooperatives. Interestingly, standard deviation of Czech credit unions was 

approximately hundred times smaller compared to other EU nations. This was caused 

by extremely high values of Z-score that were maintained by some European 

cooperatives. 

Figure 3.9: Comparison of median and standard deviation of Z-score of Czech 

credit unions and European cooperative banks 

Data source: Bankscope, own computations  

Following table summarizes values of all the variables used. Even though there are 

much more non-Czech cooperative banks in the sample, extreme values can be found 

more often in cells for institutions form the Czech Republic. This can be attributed to 

their smaller size (see Asset size (lnAs) variable) or to overall immaturity of Czech 

credit unions sector (grAs). 
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Table 3.5: Summary statistics of variables used 

Variable Minimum 1st quartile Median 3rd quartile Maximum 

ROAA 
CZ -5.92 % 0.01 % 0.30 % 1.05 % 4.07 % 

EU -9.85 % 0.17 % 0.30 % 0.49 % 4.28 % 

ROAE 
CZ -35.14 % 0.03 % 1.55 % 4.88 % 20.62 % 

EU -75.48 % 2.44 % 3.94 % 6.02 % 43.76 % 

NIM 
CZ -0.87 % 1.57 % 3.21 % 4.37 % 17.68 % 

EU 0.00 % 2.22 % 2.51 % 2.85 % 5.68 % 

ZSCORE 
CZ 2.64 15.42 32.31 49.60 118.22 

EU 0.73 30.52 53.33 121.77 2,172.21 

lnAs 
CZ 10.53 11.67 12.68 13.97 16.15 

EU 13.06 15.19 15.95 16.68 24.65 

grAs 
CZ -70.64 % 2.30 % 27.90 % 76.61 % 926.16 % 

EU -40.93 % -1.08 % 2.80 % 7.46 % 379.04 % 

LOANLOSS 
CZ 0.00 % 0.00 % 0.10 % 1.13 % 180.49 % 

EU 0.00 % 0.00 % 0.00 % 1.19 % 19.03 % 

CAR 
CZ 6.29 % 11.44 % 20.88 % 41.55 % 97.89 % 

EU 1.39 % 6.17 % 7.71 % 9.81 % 42.35 % 

LtA 
CZ 0.00 % 31.65 % 61.61 % 75.74 % 96.00 % 

EU 0.01 % 51.47 % 62.40 % 71.78 % 96.82 % 

LIQUID 
CZ 0.00 % 28.94 % 53.41 % 96.73 % 159,145.83% 

EU 2.24 % 33.11 % 44.26 % 55.65 % 175.37 % 

IncDiv 
CZ -91.35 % 83.44 % 95.08 % 100.24 % 688.15 % 

EU 28.76 % 74.78 % 78.88 % 83.33 % 198.11 % 

HHI 
CZ 0.100 0.101 0.102 0.105 0.110 

EU 0.018 0.021 0.032 0.041 0.370 

GDPgr 
CZ -4.50 % 1.80 % 2.30 % 3.10 % 5.70 % 

EU -0.09 % -0.01 % 0.01 % 0.03 % 6.60 % 

UNEM 
CZ 4.40 % 5.30 % 6.70 % 7.00 % 7.30 % 

EU 0.04 % 0.06 % 0.08 % 0.09 % 8.40 % 

INFL 
CZ 0.60 % 1.20 % 2.55 % 3.50 % 6.30 % 

EU -0.03 % 0.02 % 0.02 % 0.03 % 12.00 % 
Data source: Bankscope, own computations. 

3.4 Regression analysis results 

We will proceed in similar manner as in previous chapter: we will take a look at 

Czech banking sector at first and we will continue with comparison of Czech 

cooperative banks with their European counterparts. Both these sections are further 

divided into two parts researching profitability and stability separately. Altogether, 

we have four subsections, each addressed to one research question stated in heading 

of a subsection. Regression analysis results chapter ends with part that sums up our 

results and compares them with literature from our survey  
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3.4.1 Czech Dataset: Are credit unions less profitable than 

commercial banks? 

Research question form the heading of this chapter will be tested by system GMM 

method described above. Firstly, we need to test the persistence of dependent 

variables to ensure the appropriateness of dynamic panel data estimation method. 

We run serial correlation test by Wooldridge (2002) implemented into Stata by 

Drukker (2003) for all three profitability measures used in this work (ROAA, ROAE 

and NIM) and we strongly rejected the null hypothesis of no first-order 

autocorrelation in all three cases at the 1 % significance level. Results of all 

Wooldridge tests are enclosed in Appendix B. 

Correlation matrix (presented in Appendix) shows high correlation between some 

variables and therefore, we are forced to drop them to avoid multicollinearity 

problems. High correlation coefficients of some variables should not surprise us. It is 

clear that if credit unions are much smaller than Czech commercial banks then size of 

institution has to be highly negatively correlated to cooperative dummy etc. Our 

primary interest is to test the effect of cooperative dummy on profitability measures 

and therefore, we have to leave aside variables that are highly correlated with it. We 

decided to estimate model with these bank specific variables: Loan Allowances to 

Total Loans (LOANLOSS), Liquid Assets Ratio (LIQUID), Income Diversity (IncDiv) 

and cooperative dummy (COOP). 

We estimate two-step System GMM with robust errors and small sample correction. 

The model is estimated in Stata using xtabond2 extension made by Roodman (2006). 

Full regression results are stated in Table 3.6 below. Together with individual 

coefficient estimates their standard errors and statistical significance, we also enclose 

a series of tests that were made. F-test is run to show that all the explanatory variables 

are jointly significant. Arrelano-Bond AR(1) and AR(2) tests are done to control for 

serial correlation in residuals. Sargan and Hansen tests are used for testing over-

identifying restrictions in our model. 

Lagged dependent variable is highly significant and positive in all three cases. Such 

outcome is assumed because of persistence of banking profitability measures. We are 

mostly interested in sign, magnitude and significance of cooperative dummy. 

Cooperative nature seems to have negative effect on both ROAA and ROAE. It 

decreases ROAA by 0.2 % and ROAE by 4.5 %. The first coefficient is significant at 

5 % level, the second even at 1 % level. NIM of credit unions is by 0.5 % higher than 

that of commercial banks but this coefficient is significant only on 10 % level. Higher 
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NIM of credit unions supports the hypothesis of riskier loans provided with higher 

interest margin in comparison to other banks.  

Loan Allowances to Total Loans are insignificant in ROAA regression, positive when 

ROAE was used as dependent variable and negative when we were explaining NIM. 

Liquid Assets Ratio is statistically significant in the first two regressions and 

insignificant in NIM case but its magnitude is very small in all profitability 

regressions we have run. Income Diversity is statistically insignificant and finally, 

constant term is significantly different from zero but this is not a crucial point of our 

interest. Results for year dummies were left out for brevity. 

Table 3.6: Czech banks’ profitability regression results  

 Dependent variable ROAA ROAE NIM 

Lagged dependent variable 
0.5656 *** 0.5589 *** 0.4220 *** 

(0.0571)   (0.0402)   (0.0704)   

Constant 
0.0059 ** 0.0802 *** 0.0168 ** 

(0.0022)   (0.0206)   (0.0080)   

LOANLOSS 
-0.0003   0.0266 ** -0.0094 *** 

(0.0009)   (0.0108)   (0.0010)   

LIQUID 
0.0000 *** 0.0001 *** 0.0000   

(0.0000)   (0.0000)   (0.0000)   

IncDiv 
-0.0005   -0.0060   0.002   

(0.0010)   (0.0105)   (0.0010)   

COOP 
-0.0020 ** -0.0449 *** 0.0054 * 

(0.0009)        (-0.0132)      (-0.0030) 
  

Number of observations 155   155   155   

F-test 1669.94 *** 170.64 *** 595.82 *** 

Arellano-Bond AR(1) test -2.16 ** -2.31 ** -2.67 *** 

Arellano-Bond AR(2) test -1.35   -0.23   -0.84   

Sargan test 17.82 ** 9.82   11.44   

Hansen test 14.17   8.09   13.04   

Year dummies Yes   Yes   Yes   
Significance: *** = 0.01, ** = 0.05,* = 0.1 

 

Data source: Bankscope, own computations. 

All F-tests strongly reject that variables are jointly insignificant. Arellano-Bond 

AR(1) and AR(2) tests for the first and second order autocorrelation have null 

hypothesis of no autocorrelation. We reject the null hypothesis for AR(1) in all cases 

which was expected because the first order autocorrelation is assumed by system 

GMM model with one lag. We cannot reject the hypothesis of no second order 

autocorrelation and that is why no second lag is included in the model. Validity of 
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instruments is tested by Sargan test and by Hansen test. These test share null 

hypothesis that all instruments are valid. Only in regression where ROAA was 

dependent variable, the null hypothesis was rejected by Sargan test (at 5 % level). 

Otherwise, the null hypothesis of exogenous instruments was not rejected even at 

10 % level. 

Moreover, we perform robustness check as described by Bond (2002). We run OLS 

and fixed effects models and checked whether GMM estimate of lagged dependent 

variable is above FE estimate and below OLS estimate. Both OLS and fixed effects 

should suffer from dynamic panel data bias that increases estimate of OLS and 

decreases the one of fixed effects. This test proved validity on our GMM estimates. 

Its results are provided in Table 3.7 below. 

Table 3.7: Estimates of lagged dependent variable under different methods 

  FE GMM OLS 

ROAA 0.1765 0.5656 0.7050 

ROAE 0.1915 0.5589 0.7471 

NIM 0.0927 0.4220 0.4290 
Data source: Bankscope, own computations. 

3.4.2 Czech dataset: Are credit unions riskier than commercial 

banks? 

We use the same dataset for comparison of insolvency risk and we also use the same 

set of dependent variables because of multicollinearity issues. We found no Arellano-

Bond autocorrelation of residuals of the first degree and therefore, we are unable to 

use system GMM method this time even though Wooldridge test suspected 

autocorrelation. We suspect no endogeneity if we exclude lag of dependent variable 

from our model and we are therefore going to use simpler panel data method. We 

follow methodology of Beck et al. (2009) who use random effects to estimate bank 

risk expressed as Z-score. We prefer random effects method over fixed effects since 

it allows us to include time invariant dummy in our regression equation. This is 

crucial for us because we are trying to estimate relationship between Czech credit 

unions and Z-score stability measure. Nevertheless, we still need to test the 

consistency of random effect estimates. 

We use Hausman test to justify usage of random effects. We cannot reject null 

hypothesis of Hausman test even at 10 % significance level which means that both 

fixed effects and random effects are consistent but random effects method is 

asymptotically more efficient. We also performed Breusch-Pagan Lagrange 

multiplier test and we strongly reject the null hypothesis. It means that OLS estimate 
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is inconsistent and we should use random effects method instead which suits our 

intentions well. 

Nevertheless, we run the regressions using besides random effects also fixed effects 

and pooled OLS for comparison. The results of regressions are included in Table 3.8. 

This table displays results with standard errors. We also estimated random effects 

with robust errors but the difference was only minimal.  

Results of F-test and Wald    test show that variables in both fixed effects and 

random effects models are jointly significant. OLS method on the other hand 

performed poorly and we cannot reject the joint insignificance of variables used. 

Moreover, only significant estimate in OLS regression was the constant term. We are 

not concerned by bad estimates of OLS because of results of Breusch-Pagan 

Lagrange multiplier test. Results of both fixed effects and random effects are similar 

which points at robustness of our estimates.  

Table 3.8: Czech banks’ stability regression results  

Dependent variable: Z-score FE RE OLS 

constant 
43.9845 *** 43.3564 *** 43.3244 *** 

(2.1975)   (5.4981)   (5.1008)   

LOANLOSS 
-30.4216 *** -29.6863 *** -14.4935   

(5.7626)   (5.7232)   (11.6771)   

LIQUID 
0.0134 ** 0.0126 * -0.0047   

(0.0067)   (0.0067)   (0.0148)   

IncDiv 
-2.4311   -2.4435   -2.7189   

(1.6528)   (1.6426)   (3.4102)   

COOP 
omitted   1.4990   1.6388   

    (7.9041)   (3.4832)   
  

Number of observations 186   186   186   

F-test 6.27 ***     0.56   

Wald test     48.87 ***     

R-squared 0.0193   0.0204   0.0279   

Year dummies Yes   Yes   Yes   
Significance: *** = 0.01, ** = 0.05,* = 0.1 

Data source: Bankscope, own computations. 

Cooperative dummy is insignificant in our model. Some data, especially those of 

small credit unions, can be seen as outliers that have extreme values and can have 

high impact on estimated values. Therefore, we also run a regression with 90 % 

winsorisation of data (all data from individual variables below 5th and above 95th 

percentile were set to these values). Cooperative dummy changed to negative but it 
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still remained statistically insignificant. Other variables were in line with our initial 

assumptions. The higher is the ratio of allowances to total loans, the lower the Z-

score is. It means that higher quality portfolio (i.e. less allowances are needed and 

LOANLOSS is smaller) results in greater stability of a company. Liquidity is once 

again statistically significant but its magnitude is relatively small. Effect of income 

diversity is statistically insignificant in our model. 

3.4.3 European dataset: Are Czech credit unions less profitable 

than other European cooperative banks? 

When dealing with banking data from multiple countries, it is common to introduce a 

set of variables to deal with country specific effects (see e.g. Hesse and Čihák (2007) 

or Köhler (2012)). Therefore, we also include country specific macroeconomic 

variables as discussed in variables selection of this work. 

Again, we create correlation matrix of all variables used and decided to leave out 

some variables that are highly correlated with others, especially with dummy for 

Czech cooperatives. Correlation matrix for European dataset can be found in 

Appendix A. We decide to keep all the variables that were included in the regressions 

of Czech credit unions and commercial banks and we add Loans to Assets Ratio from 

bank specific variables and country specific variables such as Annual Growth Rate of 

Real GDP, Annual Unemployment Rate and Annual Inflation Rate. Obviously, 

dummy for cooperative bank is dropped from this model since all the banks in this 

dataset are of cooperative origin. Key variable for this research is a dummy variable 

for cooperatives based in the Czech Republic instead. 

Wooldridge test proves autocorrelation of panel data in ROAE and NIM but not in 

ROAA. Nevertheless, we find AR(1) autocorrelation of residuals in ROAA 

regression and moreover, lagged dependent variable is positive and significant in 

ROAA regression and therefore, we use system GMM also in this case. We employed 

again two-step System GMM with Windmeijer’s (2005) correction for finite sample 

variance, this time without small sample correction because we use bigger dataset of 

480 European cooperative banks. 

Czech credit unions turned out to have significantly lower profitability than their 

European counterparts only in terms of ROAE. Dummy for Czech credit unions was 

negative but insignificant in explaining ROAA and NIM. Lagged dependent variable 

was on the other hand significant in ROAA and NIM regressions and insignificant in 

explaining ROAE. Liquidity turned out to be the most statistically significant out of 

other bank specific variables included. Interestingly, higher ratio of liquid assets is 
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connected with higher profitability. GDP growth has got positive impact on 

profitability which is in line with our expectation. We are also not surprised that 

coefficients for average annual inflation and unemployment rate are negative. 

Country specific macroeconomic variables therefore have expected effect on 

profitability or they are insignificant. 

Table 3.9: European cooperative banks’ profitability regression results 

Dependent variable ROAA ROAE NIM 

Lagged dependent variable 
0.1899 ** 0.1195   0.5888 *** 

(0.0914)   (0.1824)   (0.1509)   

constant 
0.0013   0.3736 *** 0.0138 *** 

(0.0021)   (0.0130)   (0.0048)   

LOANLOSS 
0.0045   0.0256   -0.0015   

(0.0053)   (0.0302)   (0.0035)   

LtA 
0.0025   0.0214   -0.0009   

(0.0016)   (0.0164)   (0.0053)   

LIQUID 
0.0000 *** 0.0002 *** 0.0000 *** 

(0.0000)   (0.0000)   (0.0000)   

IncDiv 
0.0019   -0.0039   -0.0003   

(0.0023)   (0.0106)   -0.0041   

GDPgr 
0.0337 ** 0.5235 *** -0.02117   

(0.0133)   (0.1189)   (0.0217)   

UNEMPLOY 
-0.0086   -0.0131   -0.0141 *** 

(0.0066)   (0.0831)   (0.0032)   

INFLATION 
-0.0787 *** -1.1988 *** -0.0110   

(0.0247)   (0.1941)   (0.0364)   

CZ 
-0.0016   -0.0278 * -0.0000   

(0.0027)   (0.1655)   (0.0040)   

  

Number of observations 2400   2400   2400   

Wald test (p-value) 0 *** 0 *** 0 *** 

Arellano-Bond AR(1) test -2.59 *** -3.42 *** -2.56 ** 

Arellano-Bond AR(2) test -0.59   2.67 *** -2.04 ** 

Sargan test (p-value) 0.66   0.002 *** 0.244   

Hansen test (p-value) 0.868   0.123   0.153   

Year dummies YES   YES   YES   

Significance: *** = 0.01, ** = 0.05,* = 0.1 

 

Data source: Bankscope, Eurostat, own computations. 

Wald    tests rejects joint insignificance of variables used. Arellano-Bond AR(1) 

tests rejects no serial correlation of the first order in all cases. We also encounter 

autocorrelation of residuals of the second degree in equations explaining ROAE and 

NIM. It is advised to include also the second lag of dependent variables in such cases 
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(Köhler, 2012). We did not proceed that way because the lags of dependent variables 

lost significance, autocorellations of residuals disappeared and models performed 

generally poorly. Reason for such behavior may be short time series in our dataset 

which is further reduced by including more lags. Hansen tests proved validity of 

instruments used in model with only one lag. Sargan test in ROAE equation rejected 

that instruments as a group are exogenous but since we deal with robust estimates, we 

put more stress on the result of Hansen test which came with just the opposite 

conclusion. 

The results of robustness check advised by Bond (2002) are revealed in Table 3.10 

below. System GMM estimators of lagged dependent variables are in all cases 

between OLS and fixed effects estimates that are biased on different sides and 

therefore, this robustness check is passed successfully. 

Table 3.10: Estimates of lagged dependent variable under different methods 

  FE GMM OLS 

ROAA -0.1021 0.1899 0.3181 

ROAE -0.2169 0.1195 0.3128 

NIM 0.1240 0.5888 0.6012 
Data source: Bankscope, own computations. 

3.4.4 European dataset: Are Czech credit unions riskier than other 

European cooperative banks? 

Similarly to estimating Z-score on Czech banking market, we found no first order 

autocorrelation of residuals in European dataset and therefore we cannot use system 

GMM to estimate which factors are affecting cooperative banks Z-score. We will 

therefore follow the setup from chapter 3.4.2. 

The difference is that we now use more variables to explain Z-score and we are also 

going to employ instrumental variables method to deal with endogenous variables. 

We use the same set of explanatory variables as when explaining profitability of 

European cooperative banks plus we add Logarithm of Assets, which appears to be 

significant in all the regressions plus it does not drastically affect dummy for Czech 

credit unions which is variable of our primary interest. Since Logarithm of Assets and 

Loans to Asset Ratio appear to be endogenous, we have to instrument them. Hausman 

test is not able to reject the null hypothesis even at 10 % significance level and 

therefore both fixed end random effects estimates are consistent. Results stated in 

Table 3.11 seem to reflect it because coefficient estimates of both fixed effects and 

random effects are fairly similar. Moreover, we include results of simple pooled OLS 
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estimates that are inconsistent because of the presence of endogenous variables in the 

regression. 

Table 3.11: European cooperative banks’ stability regression results  

Dependent variable: 
 Z-SCORE 

RE FE OLS 

(instrumental variables) (instrumental variables)   

constant 
378.397 *** 423.6941 *** 387.2414 *** 

(53.9484)   (59.1852)   (41.849)   

lnAs 
-15.4775 *** -18.9867 *** -16.8273 *** 

(3.2582)   -3.6573   (2.4890)   

LOANLOSS 
-13.5363   -9.9368   -14.1021   

(12.7359)   (12.6136)   (11.534)   

LtA 
26.3999 ** 33.4944 *** 18.4420 * 

(11.6044)   (11.6892)   (9.6430)   

LIQUID 
1.6446   0.9293   -0.0086   

(2.7979)   (2.7772)   (0.0143)   

IncDiv 
-3.0980   -1.2413   -1.6151   

(7.3440)   (7.2986)   (3.2076)   

GDPgr 
216.8742 *** 204.2066 *** 300.3419 *** 

(51.6829)   (51.1734)   (45.154)   

UNEMPLOY 
-230.137 *** -220.62 *** -130.366 *** 

(40.5302)   (40.5199)   (26.191)   

INFLATION 
-395.1376 *** -370.832 *** -511.2533 *** 

(90.2434)   (89.4539)   (79.618)   

CZ 
-133.1637 ** omitted   -135.4944 ** 

(53.5945)       (52.561)   

  

Number of observations 1920   1920   1920   

Wald test (p-value) 0 *** 0 *** 0 *** 

R squared 0.0117   0.0013   0.0088   

Year dummies YES   YES   YES   
Significance: *** = 0.01, ** = 0.05,* = 0.1 
 

Data source: Bankscope, Eurostat, own computations. 

The stability of Czech credit unions is strictly smaller than that of the rest of our 

sample. Coefficient of Czech dummy is significantly negative and its magnitude is 

also substantial. Size of cooperative has also negative impact on stability of an 

institution. This relation is typically interpreted in connection with too-big-too-fail 

phenomena. Nevertheless, average size of cooperatives in our sample is relatively 

small and we may interpret negative size-stability relationship as negative 

implications of losing tight relationship between cooperative banks and their 

members as institution grows larger. Cooperatives may therefore loose its informative 
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advantage which was described by Angelini et al. (1998). Increase of Loans to Total 

Asset ratio has positive effect on banks’ stability. This proves hypothesis of Köhler 

(2012) who claims that higher share of loans to assets results in smaller share of 

highly complex modern financial instruments that bear high risk during the time of 

crisis. All three country specific macroeconomic variables proved to be significant 

with strong effect of expected direction. GDP growth has got positive impact, 

inflation and unemployment negative one on banks’ Z-score. All other variables used 

in our model were statistically insignificant. 

3.4.5 Summary and comparison of results 

Broadly speaking, outcomes of our models show poor performance of Czech credit 

unions both in profitability and stability measures. Results of our analysis were in 

accordance with results of Goddard et al. (2004) and Iannotta et al. (2006) who found 

profit advantage of commercial banks over cooperatives. On the other hand, Czech 

credit unions had higher NIM than Czech cooperative banks according to our model. 

This can be explained e.g. by arguments of Tomšík (2013) that Czech credit unions 

are forced to work with systematically riskier loans that bear higher interest income. 

We did not prove empirically that Czech credit unions are riskier than commercial 

banks in terms of Z-score. Köhler (2012) achieved similar results stating that there is 

no difference between stability of cooperative and commercial banks but most of the 

papers in our literature review claim that cooperatives are more stable than 

commercial banks. Nevertheless, Figure 3.5 depicts decreasing trend of individual 

credit unions Z-score which is striking especially in case of bigger credit unions. 

Taking a look across the borders of the Czech Republic, we found that Czech 

cooperatives are only slightly less profitable than other European cooperative banks. 

The difference in NIM was statistically insignificant. The problem is very low 

stability of Czech credit unions in relation to European ones. 

Czech credit unions seem to resemble small risky commercial banks. Their Z-score is 

smaller than that of European cooperatives but not significantly different from Czech 

commercial banks. Their profitability is smaller in terms of ROAA and ROAE than 

that of Czech commercial banks. Moreover, higher NIM of credit unions points at 

high interest rates on loans provided. Loans with higher interest rates are obviously 

riskier. Credit unions are only able to raise funds from deposits with high interest 

rates which is costly. Not implementing “one member one vote” for members on 

general meetings also support commercial bank alike structure of Czech credit 

unions. Another important fact is that Czech credit unions are relatively small in size 

and their capital stock does not surpass minimal value for commercial banks to gain a 
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license (CZK 500 mil). Small absolute value of capital buffer is together with risky 

asset portfolio deadly combination and it may be one of the reasons why are Czech 

credit unions currently under such pressure. 

Table 3.12: Summary of regression results 

Dataset Czech dataset European dataset 

Dependent variable ROAA ROAE NIM Z-SCORE ROAA ROAE NIM Z-SCORE 

Estimation method System 

GMM 

System 

GMM 

System 

GMM RE 

System 

GMM 

System 

GMM 

System 

GMM RE 

Lagged dependent variable + + + N/A + 0 + N/A 

Constant + + + + 0 + + + 

Logarithm of Assets N/A N/A N/A N/A N/A N/A N/A - 

Loan Allowances / 
Total Loans 0 + - - 0 + + 0 

Loans / Assets N/A N/A N/A N/A 0 0 0 + 

Liquid Assets Ratio + + 0 + + + + 0 

Income Diversity 0 0 0 0 0 0 0 0 

GDP growth rate N/A N/A N/A N/A + + 0 + 

Unemployment rate N/A N/A N/A N/A 0 0 - - 

Inflation rate N/A N/A N/A N/A - - 0 - 

Cooperative dummy - - + 0 N/A N/A N/A N/A 

Czech cooperative dummy N/A N/A N/A N/A 0 - 0 - 

+ = positive influence, - = negative influence,0 = statistically insignificant 

 

Data source: Bankscope, Eurostat, own computations. 

Let us compare effects of used dependent variables with existing literature dealing 

with cooperative performance. Signs of Our result columns in Tables 3.13 and 3.14 

below are determined for individual variables according to the number of repetitions 

of sings in all profitability and stability regressions respectively. Dummy variable for 

cooperative banks is left out from this survey because our results can be compared 

easily with Tables 3.1 and 3.2 that provide extensive explanation of surveyed 

literature. We can see that the signs of dependent variables in our profitability 

explaining regressions are in line with the study of Iannotta et al. (2006). Income 

Diversity appeared to be insignificant in explaining profitability measures in our 

model, negative in the work of Beckmann (2007) and positive on paper by Goddard 

(2010). There are no profitability-related empirical papers in our literature review that 

include unemployment rate or inflation in explaining profitability of European 

cooperative banks. 

 

 



Empirical part  54 

Table 3.13: Comparison of dependent variables signs of empirical literature 

dealing with banks’ profitability 

Dependent variable Our result In line with Against 

Loan Allowances / Total Loans + Iannotta et al. (2006)   

Loans / Assets + 
Iannotta et al. (2006) 
Goddard et al. (2010)   

Income Diversity 0 
  

+ Goddard et al. (2010) 
-  Beckmann (2007) 

GDP growth rate + 
Iannotta et al. (2006) 
Beckmann (2007)   

Unemployment rate 0     

Inflation rate -     
+ = positive influence, - = negative influence,0 = statistically insignificant  

Source: own computations, individual studies. 

The coefficients of bank specific variables explaining Z-score have mostly the same 

sign as was found in the reviewed papers. Exception is again Income Diversity where 

our result and that of two other papers were all different. Interestingly, we found no 

consensus in the signs of macroeconomic variables in our work with other studies. 

Reason may be that time period used in our study is burdened by economic crisis. 

Despite this fact, signs of macroeconomic variables in our study can be easily 

explained by common logic: GDP growth and simultaneous decrease of credit risk 

have positive impact on stability measure, unemployment and inflation rates which 

are usually accompanied by increase of credit risk have negative impact.  
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Table 3.14: Comparison of dependent variables signs of empirical literature 

dealing with banks’ stability 

Dependant variable Our result In line with Against 

Logarithm of Assets - 
Beck et al. (2009) 
Hesse and Čihák (2007) 
CEPS (2010) 

0 Iannotta et al. (2006) 
+ Köhler (2012) 

Loan Allowances / 
Total Loans 

-/0 
0 Köhler (2012) 

  

Loans / Assets + 
Iannotta et al. (2006) 
Hesse and Čihák (2007) 
Köhler (2012) 

  

Liquid Assets Ratio 0/+ 
0 Iannotta et al. (2006) 
+ Köhler (2012) 

  

Income Diversity 0 
  

-  Hesse and Čihák (2007) 
+ Beck et al. (2009) 

GDP growth rate + 

  

0 Iannotta et al. (2006) 
0 Köhler (2012) 
-  Hesse and Čihák (2007) 

Unemployment rate -     

Inflation rate - 
  

0 Hesse and Čihák (2007) 
+ Beck et al. (2009) 

+ = positive influence, - = negative influence,0 = statistically insignificant  

Source: own computations, individual studies. 

3.5 Further research opportunities 

Results of our analysis revealed numerous possible research opportunities that may 

follow up this study. Firstly, we noticed that Z-scores of Czech credit unions are 

decreasing in time as credit unions grow bigger. It would be interesting to analyze 

whether this trend will continue and whether it is sustainable in the long run or how 

will the sector change. Newly proposed regulation of Czech credit unions may reduce 

drawbacks of currently highly criticized sector and it would be interesting to analyze 

impacts of new legislation as soon as it will be implemented and sufficient amount of 

data will be available. 

Second interesting topic is to compare financial results of Czech credit unions with 

credit unions of some other new EU member state. The data for such institutions are 

missing in big international databases such as in Bankscope and therefore it is time 

demanding to obtain accounting figures for the companies. It is a reason why there is 

a lack of studies analyzing credit unions performance in this region and most of the 

papers are dealing only with big cooperative banks from the Western European 

countries. 
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Thirdly, similar study of some other specific part of Czech banking industry, such as 

building societies, and its international comparison may draw interesting conclusions. 

Building societies in our region are unstable mainly because of their high dependency 

on government subsidies on their products. Such comparisons of specific forms of 

banking forms may draw appealing policy implications about rich mix of banking 

institution types in the Czech Republic. 

A study aiming to do the same comparison as we did but employing different 

methodology to make further robustness check of our results is also welcome. 

Employment of risk adjusted profitability measures or different stability measures 

may be the way. Paper that would focus on comparison of Czech commercial banks’ 

and credit unions’ effectiveness may also form an interesting complement to this 

thesis. 
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4 Conclusion  

Primary objective of this thesis was to assess financial performance of Czech credit 

unions. We used two different groups of peers to analyze the current problems of 

Czech credit unions. First dataset consists of Czech credit unions and Czech 

commercial banks and the second one contains data of Czech credit unions together 

with other cooperative banks from the European Union. Financial performance of 

credit unions was measured in terms of profitability and stability. 

Czech commercial banks over-performed credit unions in ROAA and ROAE 

measures. Credit unions on the other hand reached higher NIM which can be 

accounted to systematically riskier loans in their portfolios. Interestingly, we found 

no significant difference in Z-score stability measure among Czech cooperative and 

commercial banks. Nevertheless, Z-score of credit unions has negative relationship 

with asset size of individual credit unions and moreover, Z-score of credit unions 

decreased significantly in last couple of years. This dangerous trend shows why 

namely big credit unions have problems, being investigated by the Czech National 

Bank. 

The Czech credit unions performed poorly also compared to other European 

cooperative banks. Profitability of Czech credit unions was only slightly lower but 

their stability was incomparably smaller. Czech credit unions reached sufficient 

capital ratios in relative terms but their capital buffers in absolute numbers were 

relatively small thanks to their size. 

Czech credit unions resemble rather small commercial banks than cooperative ones 

which may be the cause of their current problems. It is of course induced already by 

their legislative framework which allows such behavior and therefore, current efforts 

to novelize the laws and to alter Czech credit unions are more than welcome. 
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Appendix A: Correlation matrices for 
individual datasets 

Table A.1: Correlation matrix of variables used in Czech dataset  

 roaa roae nim zscore lnas gras loanloss car lta liquid incdiv coop 

roaa 1.00 0.76 0.24 0.26 0.32 -0.38 0.03 -0.16 0.06 -0.02 -0.03 -0.21 

roae 0.76 1.00 0.05 0.09 0.61 -0.40 0.01 -0.36 0.02 -0.05 -0.09 -0.52 

nim 0.24 0.05 1.00 0.32 -0.10 -0.10 -0.12 0.23 0.34 -0.07 0.02 0.13 

zscore 0.26 0.09 0.32 1.00 -0.13 -0.25 -0.10 0.44 0.29 -0.01 -0.05 0.02 

lnas 0.32 0.61 -0.10 -0.13 1.00 -0.17 -0.03 -0.70 0.20 -0.13 -0.14 -0.88 

gras -0.38 -0.40 -0.10 -0.25 -0.17 1.00 0.06 -0.13 -0.13 -0.06 0.07 0.27 

loanloss 0.03 0.01 -0.12 -0.10 -0.03 0.06 1.00 -0.07 -0.22 -0.02 -0.03 0.06 

car -0.16 -0.36 0.23 0.44 -0.70 -0.13 -0.07 1.00 -0.06 0.29 0.01 0.51 

lta 0.06 0.02 0.34 0.29 0.20 -0.13 -0.22 -0.06 1.00 -0.18 0.11 -0.21 

liquid -0.02 -0.05 -0.07 -0.01 -0.13 -0.06 -0.02 0.29 -0.18 1.00 0.02 0.09 

incdiv -0.03 -0.09 0.02 -0.05 -0.14 0.07 -0.03 0.01 0.11 0.02 1.00 0.14 

coop -0.21 -0.52 0.13 0.02 -0.88 0.27 0.06 0.51 -0.21 0.09 0.14 1.00 

Data source: Bankscope, own computations. 

Table A.2: Correlation matrix of variables used in European dataset  

  roaa roae nim 

zscor

e lnas gras 

loanlos

s car lta 

liqui

d 

incdi

v 

herfindah

l 

gdpg

r 

unemplo

y 

inflatio

n cz 

roaa 1.00 0.82 0.24 -0.03 

-

0.02 

-

0.17 0.03 0.11 0.07 -0.01 0.09 -0.03 0.05 -0.05 0.05 

-

0.04 

roae 0.82 1.00 0.15 -0.01 0.05 

-

0.10 0.00 

-

0.01 0.03 -0.01 0.05 -0.10 0.10 -0.08 0.01 

-

0.09 

nim 0.24 0.15 1.00 0.03 

-

0.32 0.00 0.02 0.29 0.21 -0.04 0.13 0.01 0.06 -0.09 0.14 0.16 

zscore 

-

0.03 

-

0.01 0.03 1.00 0.02 

-

0.05 -0.06 

-

0.07 

-

0.13 -0.01 -0.04 -0.20 0.09 -0.09 -0.09 

-

0.07 

lnas 
-

0.02 0.05 
-

0.32 0.02 1.00 
-

0.06 -0.02 
-

0.41 0.05 -0.07 -0.18 0.00 -0.04 -0.01 -0.01 
-

0.38 

gras 
-

0.17 
-

0.10 0.00 -0.05 
-

0.06 1.00 0.10 0.01 
-

0.10 -0.03 0.08 0.17 -0.04 -0.03 0.05 0.36 

loanloss 0.03 0.00 0.02 -0.06 

-

0.02 0.10 1.00 0.06 

-

0.08 0.00 0.02 0.10 -0.06 0.01 0.08 0.14 

car 0.11 

-

0.01 0.29 -0.07 

-

0.41 0.01 0.06 1.00 0.05 0.25 0.13 0.40 -0.01 0.02 0.13 0.56 

lta 0.07 0.03 0.21 -0.13 0.05 

-

0.10 -0.08 0.05 1.00 -0.08 0.07 0.05 -0.07 0.17 0.05 

-

0.09 

liquid 

-

0.01 

-

0.01 

-

0.04 -0.01 

-

0.07 

-

0.03 0.00 0.25 

-

0.08 1.00 0.02 0.05 0.02 -0.02 0.07 0.11 

incdiv 0.09 0.05 0.13 -0.04 

-

0.18 0.08 0.02 0.13 0.07 0.02 1.00 0.17 0.01 0.07 0.11 0.18 

herfindah
l 

-
0.03 

-
0.10 0.01 -0.20 0.00 0.17 0.10 0.40 0.05 0.05 0.17 1.00 0.03 0.18 0.19 0.47 

gdpgr 0.05 0.10 0.06 0.09 
-

0.04 
-

0.04 -0.06 
-

0.01 
-

0.07 0.02 0.01 0.03 1.00 -0.24 0.46 0.07 

unemplo
y 

-
0.05 

-
0.08 

-
0.09 -0.09 

-
0.01 

-
0.03 0.01 0.02 0.17 -0.02 0.07 0.18 -0.24 1.00 -0.03 

-
0.07 

inflation 0.05 0.01 0.14 -0.09 

-

0.01 0.05 0.08 0.13 0.05 0.07 0.11 0.19 0.46 -0.03 1.00 0.10 

cz 

-

0.04 

-

0.09 0.16 -0.07 

-

0.38 0.36 0.14 0.56 

-

0.09 0.11 0.18 0.47 0.07 -0.07 0.10 1.00 

Data source: Bankscope, own computations. 
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Appendix B: Results of Wooldridge 
tests for autocorrelation 

Table B.1: Wooldridge autocorrelation test results in Czech dataset  

Czech dataset ROAA ROAE NIM Z-score 

F-statistic 50.147 9.266 28.69 140.229 

  F(1, 30) F(1, 30) F(1, 30) F(1, 30) 

p-value 0 0.0048 0 0 
Note: H0: no first-order autocorrelation 

Data source: Bankscope, own computations. 

 

Table B.2: Wooldridge autocorrelation test results in European dataset  

European dataset ROAA ROAE NIM Z-score 

F-statistic 0.235 8.235 65.39 466.589 

  F(1, 479) F(1, 479) F(1, 479) F(1, 479) 

p-value 0.628 0.0036 0 0 
Note: H0: no first-order autocorrelation 

Data source: Bankscope, own computations. 

 


