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ABSTRACT 

 

The subject of the research described here was to analyze the relationship between selected 

parameters characterizing the composition of boards of directors in Polish joint-stock companies. 

The study involved all registered companies in the period from 2001 to 2012. The majority of the 

analyzed parameters is characterized by autocorrelation, but between some, that are not 

autocorrelated, it is possible to find statistically significant associations. 

 

FORMULATION OF THE PROBLEM 

 

The composition of the board of directors in US companies has long been the subject of intense 

research. There have been studies conducted on, for example: the quantitative participation of 

internal and external directors (Ellstrand, Tihanyi, Johnson, 2002) (Daily, Johnson, Dalton, 1999), 

the share of women (Hillman, Shropshire, Cannella, 2007) (Harrigan, 1981), the share of national 

minorities and foreigners (Westphal Stern, 2007), the participation of politicians and lawyers 

(Pfeffer, 1972), the participation of the CEO (Fich, Shivdasani, 2006), the share of people who 

are already retired, the share of families (in family companies), and education and professional 

experience (Díaz-Fernández, González-Rodríguez, Pawlak, 2014). Quite an important trend was, 

and still is, the situation where one member of the board of directors is also a member of another 

board of directors, the so-called "Interlocking Directorates" (Carroll, Alexander, 1999). Typically, 

the subject of these studies were large corporations listed on the NYSE or being on the 

FORTUNE 500 list. Comparisons have also been made of whether the composition of the boards 

of directors is different in small and large companies (Linck, Netter and Yang, 2008), and of 

changes in the composition, for example, as a result of a hostile takeover or a merger with 

another (Harford, 2003) (Maullette, Fowler, 1992). Often, the tests were conducted at a particular 

point in time, so there are also many examples of research on the changes in composition over 

time (Chhaochharia & Grinstein, 2007) (Vafeas, 2005) (Fich and Shivdasani, 2006) (Linck, 

Netter and Yang, 2008) (Lehn, Patro and Zhao, 2009), (Zhu Shen, Hillman, 2014). 

 

Much effort has been spent testing the association of boards’ composition with the financial 

situation of the company (Hillman, Dalziel, 2003) (Brennan, 2006), its strategy, and trying to 

discover how the board of directors should be shaped to best serve the purposes of supervised 

company. Unfortunately, the results of these studies are inconclusive, and some even challenge 

the current research. Nor is it clear whether the composition of the board of directors has an 

impact on the company's results or whether the performance of the company have an impact on 

the composition of its board. 
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In this context, we can say that Poland is a somewhat specific country. Firstly, it is worth 

recalling that before 1989 it was a socialist country and that there were only state-owned 

companies. They did not have such bodies as a management or supervisory board. The model 

used here was called the directorial, and at the forefront of every company was one person –  the 

director, who could have deputies. After 1989 the situation changed, and the law, which had been 

in force before 1939, was reintroduced and there began the process of the transformation of state 

enterprises into joint-stock companies appointing their management and supervisory boards as 

collective bodies. Persons who were previously directors became members of the management 

boards and supervisory boards began to develop on their own (they were not appointed in state 

enterprises). There was even introduced a special state exam for people wanting to sit on 

supervisory boards, but these exams applied only to people who wanted to have a seat on the 

supervisory boards of state-owned companies. In private companies, there were no formal 

restrictions apart from age – they had to be at least 18 years old. 

 

It could be said that the field of the corporate bodies of companies in Poland began to take shape 

and change only after 1989. Now, after 25 years of various phenomena and changes, it is possible 

to recognize some trends. 

 

PURPOSE OF THE RESEARCH, DATA SOURCE AND DATABASE 

 

The aim of the study was to follow developments in the sphere of corporate governance in 

Poland, identifying occurring patterns and trends. As previously signaled, this is an area that is 

relatively new and little studied. The specific objective (as highlighted in this study) was to study 

the association (correlation) between the parameters characterizing the composition of company 

bodies, as well as other parameters in the area of corporate governance. 

 

The acquisition of data for this type of research is not easy and usually the researchers take into 

account in their analysis companies whose data is publicly available, for example, companies 

listed on a stock exchange or, for example, the Fortune 500 list. 

 

In the case of these studies the source of the data were entries of the companies into the National 

Register. This is the court registry, which records data about the company, and when it was 

incorporated. If there are changes in the data provided during registration, this also needs to be 

entered in the register. Data entered in the register are also published in hard copy in the special 

Court and Economy Monitor and also recently has become available on the Internet. The 

obligation of being entered into the register concerns all companies registered in Poland, so it is a 

complete source of information. 

 

In order to conduct the studies described herein, a special database was developed. It is a 

technology that uses a MySQL database and it contains three tables: 'people', 'company' and 

'entries'. 

 

In the table 'people' there is stored data concerning the members of companies such as ID 

number, last name, first name, middle name, and social security number (PESEL). The 

identification number is used to identify a person in the database. Of significance here is the 

Social Security number, which is the registration number of the person in Poland. Each person 

has a different Social Security number, but some foreigners residing in Poland do not. On the 
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basis of this number you can identify the age and sex of the person, which was of great 

importance in the study. 

 

In the table 'company' there is stored data concerning companies, such as registration number 

(KRS), date of registration, the date of removal from the register, place of registration, date of the 

last financial statement and core business. The number granted by the court registration is unique 

and allows the identification of the company. It is important to find the date of the last financial 

statement, as this allows us to check whether the company is still active. Some companies are in 

fact registered, in that they have not been deleted from the register, but are "sleeping" and not 

engaged in any activity. The studies described here take into account only active companies – 

those that submit financial statements. 

 

In the table 'posts' there was recorded when and what person was registered or recorded as a 

member of a board in a particular company. Thus, in the database there is not stored the 

composition of boards, but only the changes in their composition. This method of recording 

allows us to "generate" the composition of the bodies of any company at any point in time. It is 

also possible for each person stored in the database to check when and what functions were 

served in which companies. This method of recording data made it possible to conduct these 

studies over a long period of time. 

 

The first steps described here was the database development which began in 2005. The basic 

concept was proposed and the first data was entered. Since then, the base has been gradually 

refined through the introduction of new structural elements and new features. 

 

Currently, the base contains data concerning 11,615 companies and 107,365 people. Of course, 

some of these companies have already been removed from the register. Similarly, in the case of 

people some of them in the past served as boards members but do not serve now. It should be 

added that in 2001 Poland introduced the obligation to publish data about companies. Therefore, 

all companies, even those that existed before, had to re-register. In the database is data from 

2001, and therefore it is complete and covers all joint-stock companies. Joint-stock is a legal form 

usually adopted by big companies. Only in joint-stock companies is there the duty of establishing 

a supervisory board. The database does not include, however, limited liability companies, which, 

under existing law, do not need to have a supervisory board. Limited liability companies must 

only have a management board. 

 

The data are automatically entered into the database every month. This is done in such a way that 

companies’ announcements are converted into text format and then, using PHP scripts, the 

relevant fragments are selected from the announcements and entered into the database. 

 

SCOPE OF RESEARCH AND RESULTS 

 

Unfortunately, the data published in the Court and Economy Monitor do not allow for the testing 

and tracking of all parameters characterizing the composition of boards of directors and 

supervisory boards. There is no such data as education, or the work experience of the board 

members. Nevertheless, the data that are available allow us to perform a series of analyses of the 

following parameters: 
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1) the number of active people – this is the total number of persons who perform as members of 

management and supervisory boards of all the companies; 

2) the number of active persons who have a social security number (PESEL) – this number is 

smaller than that in 1) because only about 88% of people recorded in the database possess a 

Social Security number. 

3) the number of active women – for people with a social security number, it can be determined 

whether it is a woman or a man; 

4) the number of active men – as described in point 3); 

5) the percentage of women – calculated on the basis of the values of points 3) and 4); 

6) the number of directorates per person – calculated on the basis of the number of active people 

from point 1). This may be mandates in management and supervisory boards. 

7) the number of seats per woman –only women from point 3) are included here; 

8) the number of seats per man – only men from point 4) are included here; 

9) the number of people owning more than one mandate 

10) the number of mandates per person with multiple mandates 

11) average age – only those people who possess a Social Security number are included here . 

The parameters above relate to people who are members of the boards of companies. 

Additionally, the following parameters for individual companies can be taken into account: 

12) the number of active companies – in a given year announced their financial statements 

13) the number of companies registered in a given year; 

14) the average age of members of the boards of companies. This number is different than that 

calculated in point 11). Here, we go through all the companies and take into account the members 

of their boards. If a person occurs in many companies, this is taken into account many times. 

15) the number of directorates the board member has. Here we take into account both the seats on 

supervisory boards, as well as mandates on management boards 

16) the number of connections per company. This is the number of relationships between 

companies created as a result of people’s mandates in various companies 

17) the average number of company board members. 

The data contained in the database allow us to create a much larger number of indicators; only a 

few are listed above. 

 

The study was conducted in three series: (1) together, for management and supervisory boards, 

(2) for management boards only, (3) for supervisory boards only. Since the indicators calculated 

together, as well as those for supervisory boards, were characterized by a strong autocorrelation, 

in our further consideration we confine ourselves to the indicators for management boards. 

 

Table 1 shows the values of the indicators described for the years from 2001 to 2012 for 

management boards. As previously mentioned, the provisions relating to the obligation to publish 

the data were introduced in 2001 and all of the pre-existing companies needed to register again. 

Therefore, 2001 and 2002 are treated as "temporary", and are omitted in further analyses. 

Analyses ended in 2012, as some companies announced that they had filed financial statements 

after a big delay. Currently, in the middle of 2015, it is not possible to do an analysis for 2013, 

because some indicators are unstable. 

 

A preliminary analysis of the indicators presented suggests that there is no stabilized trend, but 

that there are variations. The cause of these fluctuations is probably the economic situation, but 

there was no statistical relationship here with the indicators describing the economic situation. 
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Table 1. Indicator values for management boards 

 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

 

Indicators for people 

 

1. The number of active people 6669 9326 9559 9667 9423 9312 9822 10298 10126 10288 10824 10808 

2. The number of active persons with PESEL number 6163 8713 8957 9056 8823 8693 9199 9717 9554 9706 10225 10206 

3. The number of active women 934 1313 1370 1367 1338 1325 1362 1482 1472 1487 1571 1602 

4. The number of active men 5229 7400 7587 7689 7485 7368 7837 8235 8082 8219 8654 8604 

5. The percentage of women [%] 15.15 15.07 15.30 15.09 15.16 15.24 14.81 15.25 15.41 15.32 15.36 15.70 

6. The number of directorates per person 1.039 1.053 1.049 1.052 1.052 1.055 1.058 1.059 1.064 1.073 1.084 1.088 

7. The number of seats per woman 1.03 1.046 1.036 1.042 1.038 1.044 1.047 1.048 1.054 1.064 1.068 1.064 

8. The number of seats per man 1.034 1.048 1.05 1.053 1.055 1.057 1.06 1.061 1.067 1.075 1.087 1.092 

9. The number of people owning more than one mandate 215 388 421 451 426 434 479 514 533 590 712 747 

10. The number of seats per person with multiple seats 2.200 2.278 2.121 2.118 2.162 2.182 2.186 2.187 2.225 2.278 2.284 2.281 

11. Average age 45.50 46.40 46.64 46.83 47.13 47.08 46.78 46.66 46.95 46.95 46.82 46.95 

 

Indicators for companies 

 

12. The number of active companies 2956 4570 4852 5048 4965 4891 5057 5235 5297 5504 5850 5971 

13. The number of companies registered in a given year 3221 2103 735 554 256 228 465 504 346 550 750 560 

14. The average age of board members 45.44 46.28 46.53 46.71 47.02 46.97 46.69 46.56 46.86 46.84 46.70 46.85 

15. The number of directorates per board member 1.339 1.484 1.376 1.372 1.371 1.377 1.401 1.419 1.45 1.507 1.563 1.57 

16. The number of connections per company 0.796 1.041 0.779 0.750 0.742 0.758 0.826 0.874 0.918 1.019 1.130 1.124 

17. The average number of board members  2.346 2.153 2.069 2.018 1.998 2.009 2.058 2.085 2.041 2.011 2.007 1.971 
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Analysis of the autocorrelation and correlations between chosen indicators 

 

In the next step, autocorrelation analyzes were performed of the indicators from Table 1. Because 

we are dealing with a time series having only 10 values, it is possible to use the following three 

autocorrelation estimators developed for short time series: r1, r1+ and C (Solanas, Manolov, 

Sierra, 2010). 

 

𝑟1 =
∑ (𝑌𝑡−�̅�)(𝑌𝑡+1−�̅�)
𝑛−1
𝑡=1

∑ (𝑌𝑡−
𝑛
𝑡=1 �̅�)2

 (1) 

 

𝑟1+= 𝑟1 +
1

𝑛
 (2)  

 

𝐶 = 1 −
∑ (𝑌𝑡−𝑌𝑡−1)

2𝑛−1
𝑡=1

2∑ (𝑌𝑡−�̅�)2
𝑛
𝑡=1

 (3) 

 

The results of the calculation of the autocorrelation shown in Table 2 

 
Table 2. The values of the estimators used for management boards members 

 r1 r1+ C Test r1 

Test 

r1+ Test C 

1. The number of active people 0.6708 0.7708 0.8283 2.1213 2.8906 2.9139 

2. The number of active persons with PESEL number 0.6779 0.7779 0.8308 2.1437 2.9172 2.9228 

3. The number of active women 0.6787 0.7787 0.8576 2.1463 2.9202 3.0171 

4. The number of active men 0.6702 0.7702 0.8172 2.1193 2.8882 2.8750 

5. The percentage of women [%] 0.1795 0.2795 0.3818 0.5678 1.0483 1.3433 

6. The number of directorates per person 0.6828 0.7828 0.9206 2.1594 2.9358 3.2388 

7. The number of seats per woman 0.7215 0.8215 0.8875 2.2817 3.0808 3.1221 

8. The number of seats per man 0.6728 0.7728 0.9215 2.1276 2.8980 3.2417 

9. The number of people owning more than one mandate 0.6660 0.7660 0.9016 2.1061 2.8726 3.1717 

10. The number of seats per person with multiple seats 0.7248 0.8248 0.9058 2.2920 3.0930 3.1865 

11. Average age 0.1369 0.2369 0.2667 0.4329 0.8883 0.9385 

12. The number of active companies 0.6551 0.7551 0.8953 2.0718 2.8319 3.1496 

13. The number of companies registered in a given year 0.3250 0.4250 0.4337 1.0278 1.5938 1.5257 

14. The average age of board members 0.1112 0.2112 0.2475 0.3517 0.7921 0.8707 

15. The number of directorates per board member 0.7388 0.8388 0.9254 2.3363 3.1455 3.2557 

16. The number of connections per company 0.7585 0.8585 0.9206 2.3986 3.2194 3.2387 

17. The average number of board members 0.3246 0.4246 0.5407 1.0267 1.5926 1.9021 

 

In the case of the estimator r1, the null hypothesis of zero autocorrelation is usually tested using 

r1 divided by 1/√𝑛 as the test statistic, where n is the number of observations. The test statistic is 

compared with the critical normal distribution (DeCarlo, Tryon, 1993). For α = 0.05, the critical 

value of the normal distribution is 1.645. 

 

For the estimator r1+, the test statistic is calculated by dividing r1+ by the expression: 

 

𝑆𝐸(𝑟1 +) =
𝑛−2

𝑛√𝑛−1
 (4) 

 

In the case of the estimator C, the test statistic is calculated by dividing C by the expression: 
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𝑆𝐸(𝐶) = √
𝑛−2

𝑛2−1
 (5) 

 

The values of the statistics described are shown in Table 2. As the detailed tests indicate, only 

five of the indicators analyzed for management boards are characterized by a lack of 

autocorrelation at the significance level of α = 0.05, because the calculated values for the 

statistics are lower than a critical value equal to 1.645. There may be some doubts as to the 

indicator "The average number of board members" because here the values of the calculated 

statistic is greater than the critical for statistics C, but this figure was also marked as having no 

autocorrelation. 

 

Of the considerations outlined above, only five of the examined indicators are characterized by an 

absence of autocorrelation. They are, in order: the percentage of women, mean age (calculated 

from the perspective of people), the number of registered companies, the average age (calculated 

from the perspective of companies), and the average number of members per company. Table 3 

shows the results of correlation studies between these indicators: 

 
Table 3. Relationships between indicators characterized by a lack of autocorrelation 

  1 2 3 4 5 

1 The percentage of women 1 0.168 0.210 0.169 -0.458 

2 Average age  1 -0.728** 0.997*** -0.753** 

3 The number of companies registered in a given year   1 -0.743** 0.161 

4 The average age of board members    1 -0.736** 

5 The average number of board members     1 

** α = 0.05; *** α = 0.01 – Double-sided Test 

 

As indicated by these results, the "percentage of women" does not have any relationships with 

other indicators. In the other cases, these associations are evident and statistically significant. 

 

The formulation of conclusions and directions for further research 

 

The above test results allow the following conclusions. Firstly, there is a statistically significant 

negative relationship between the average number of members in the boards and their age. If in 

the subsequent years the average number of members of the boards increases, their average age 

decreases. If the average number of members on the boards is decreasing, it increases their age. 

 

This may mean that, on the boards of small companies (with fewer boards), there sit people who 

are older than in the boards of large companies. In order to verify this supposition an additional 

test was carried out. All active companies were divided into five groups depending on the number 

of board members. The first group consisted of boards with only one member, the second group 

of boards with two members etc. An ANOVA analysis was performed to verify whether the 

average age differences were significant. The results are shown in Tables 4 and 5. The test was 

conducted for the year 2012. 

 

As the results show, there were no significant differences in the mean age between boards of 

different sizes. 
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Table 4. The average age depending on board size 

The number of board members The number of companies Mean Standard deviation Min Max 

1 2436 47.130 10.847 20.000 85.000 

2 3252 46.717 7.923 23.000 76.500 

3 958 46.988 7.431 26.667 73.333 

4 281 47.134 6.323 30.250 64.500 

5 121 46.916 5.002 30.200 66.400 

 
Table 5 One-way ANOVA for the average age of board members 

 Sum of squares d.f. Mean square F Significance 

Between groups 260.282 4 65.071 0.821 0.512 

Inside groups 558310.605 7043 79.272   

Total 558570.888 7047    

 

A second significant correlation exists between the number of registered companies and the 

average age of board members. If, in a given year, the number of registered companies increases, 

the average age of board members also decreases in that year. This may mean that, in the newly 

registered companies, people are appointed that are younger than those who sit in companies 

operating longer, but this particular aspect has not been the subject of more extensive research. 

 

The research indicates that one statistical variable that does not have autocorrelation is the age of 

board members and that this variable has a significant relationship with other indicators 

characterizing the composition of the boards of joint-stock companies incorporated in Poland. It 

should be recalled, however, that almost 95% of management board members have a Social 

Security number and it was possible to explore their age. The remaining 5% is not included here. 

It may, moreover, be noted that most of the indicators assessed (as shown in Table 2) have a high 

autocorrelation. Only five do not have an autocorrelation. This points to the need to research the 

subsequent years, if there are data, and to observe the phenomenon of autocorrelation – whether it 

is growing or declining. 

 

The data collected in the database also allows us to conduct other studies on the composition of 

company bodies. It is possible to explore different aspects of family companies, but the only way 

to identify family companies is to use the assumption that in these companies at least two 

members of one family (with the same surname) sit on company boards. 

Recently, the industries in which the company operates began to be recorded in the database as 

well. This allows us to make various inter-branch comparisons. In the database there are also 

companies which are bankrupt or in a state of liquidation. This, in turn, gives us a chance to 

compare those group of companies with those that are still in operation and those that are newly 

recorded. 

Another important factor that should be included in such studies are the financial results of 

companies. Unfortunately, the advertisements of companies from which the data are transferred 

automatically to the database, do not contain such data. Therefore, the financial data would have 

to be entered into the database manually, which, in this case, is an important barrier to potential 

studies. 
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