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Abstract 

This paper looks at the corporate governance of Baltic companies and analyses 

how managerial ownership (MO) affects private enterprise performance, measured as 

return on assets, return on equity and profit before tax margin. We aim to show the link 

between agency theory and ownership structure by employing a sample of 51 776 

private companies from Lithuania, Latvia and Estonia that were active in 2014. Using 

the cross-sectional research design and performing ordinary least squares regressions 

we find evidence of a cubic relationship. The link changes its direction twice at 

approximate levels of 22% and 64% of managerial ownership. At low and high levels of 

MO, a firm‟s performance measured by ROA improves while it worsens at an 

intermediary one. The authors conclude that employment of professional management 

and a motivation system, when managers get up to one fifth of equity, can benefit Baltic 

entrepreneurs the most especially when the company grows. 
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1. Introduction 

The dismissal of Michael Woodford as Olympus CEO, the Sino-Forest 

Corporation share price crash or the News Corp phones hacking story are only a few 

examples of recent multinational corporate governance scandals that caught the eye of 

politicians who, as a consequence, proposed a raft of new corporate governance 

regulations. For instance, the European Commission initiated a proposal for the revision 

of the Shareholder Rights Directive to solve current corporate governance shortcomings 

(The European Commission, 2014). This shows that, nevertheless, agent dilemma 

problems have already been researched for almost a century, and corporate governance 

issues are still unsolved and relevant today. 

Berle and Means (1932) were among the first ones to notice that interests of 

managers and shareholders are not the same, but as long as ownership and control 

remain in the hands of a few individuals, these interests can be aligned. The issue arises, 

however, when ownership is diffused among many individuals and control is 

concentrated in the hands of outside managers, who might have little interest in 

maximising the value of shareholders. This leads to agency costs, management 

entrenchment and most importantly the destruction of shareholders‟ wealth about which 

Jensen and Meckling (1976) continue to talk. 

Theoretical studies are later backed up with an extensive empirical proof of a 

nonlinear relationship between managerial ownership and a firm‟s performance. The 

effect is tested in the major markets such as the US (Morck et al, 1988; McConnell & 

Servaes, 1990); the UK (Short & Keasey, 1999); France (Severin, 2002); Spain (Miguel 

et al., 2004); Germany (Mueller & Spitz, 2002); Hong Kong (Cheng et al., 2012); and 

others. However, almost all studies in the field are performed using a sample of publicly 

listed companies, thus lacking information about the managerial ownership‟s impact on 

private firms. In addition, the previous studies often employ samples of firms from 

developed countries, therefore, leaving the analysis of developing ones, which differ by 

their development level of corporate governance, behind. 

The authors have chosen to perform a study using a dataset of Baltic enterprises. 

We focus on the Baltic region, firstly, to enrich the current literature with more 

evidence from developing countries, but more importantly, to fill in the mentioned gap 



 
 

7 

in previous studies by adding insights from private companies. By employing a cross-

sectional study design  the authors of the thesis are keen to answer the following 

research question: What effect does managerial ownership have on the performance of 

private businesses within the Baltic states? 

The paper is organized as follows. The next section reviews the theoretical and 

empirical studies performed in the field of our chosen topic. The third section expands 

on sample selection and methodological approach towards answering the research 

question as well as presents additional tests used to check the data and models. The 

fourth section reviews the results obtained from our research, while the fifth discusses 

the main findings and limitations of the study. 

 

2. Literature review 

In order to understand better the importance of this study, the authors review 

previously performed researches in the managerial ownership field. The section starts 

with a general overview of the separation of control and agency theory. Later it 

introduces empirical findings of previous studies as well as possible differences of 

managerial ownership effect between developed and developing countries, private and 

public enterprises. The purpose of this literature review is not only to familiarise the 

readers with the work done by other researchers, but more importantly, to show the gap 

in literature that this paper tries to fill. In order to help the readers to follow the research 

more easily, the authors have created a table, which summarizes the main findings of all 

reviewed articles (Table A.1).   

Developed and developing countries –  the authors use the United Nations 

Development Programme‟s country classification system, therefore, the concepts 

“developed” and “developing” (instead of “advanced” or “emerging”) countries are 

used (Gbadamosi, n.d.). 

Managerial ownership (MO) – is a percentage of shares held by directors and the 

members of the board of a company (McConnel & Servaes, 1990). The authors consider 

only the direct ownership that belongs to directors and board members. Sometimes a 

term “insider ownership” is used as a synonym. 
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Tobin‟s Q - the authors use the definition introduced by Morck et al. (1988), 

which is a firm‟s market value (the sum of equity and estimated value of a company‟s 

debt and preferred stock) divided by the replacement value of a company‟s assets 

(inventory and plant). 

2.1. Theory 

In the previous century, there was a tremendous change in the governance of 

firms, which led to a formation of a modern corporate governance model. A traditional 

business unit, owned and controlled by a concentrated group of related individuals, was 

replaced by a new-type of firms, in which ownership became diffused among many 

company-unrelated individuals (not employees or founders), whose wealth was 

surrendered to a central control body (Berle & Means, 1932). Companies of today are 

the evidence of the previous change. The modern corporate governance system is 

developed in a way that individuals, who have invested their personal wealth in a firm, 

do not necessarily influence the decision-making process, which, in fact, is performed 

by the management (Berle & Means, 1932). Of course, for large block-holders 

separation of ownership and control is less evident. However, a modern corporate 

governance system allows a wide dispersion of ownership which often enlarges power 

of a handful of individuals or the managers, who are supposed, but rarely forced, to 

benefit the shareholders (Berle & Means, 1932). 

In fact, separation of ownership and control raises a suspicion that managers will 

not always use their power to maximise the value of shareholders. Jensen and Meckling 

(1976) contribute to the analysis of this issue using agency theory as a theoretical 

framework, where they define agency relationship as an agreement by which an agent 

receives some power to make business decisions on behalf of the principal (Jensen and 

Mecking, 1976). If an enterprise has a sole owner-manager, business decisions (for 

example, choosing the most profitable projects) will be made in the best way to 

maximise the value of a firm, because they directly influence the wealth of the owner 

(Jensen & Mecking, 1976). However, when the ownership level of the manager falls, it 

is likely that the agent will prioritize his own rather than the principal„s interests in the 

case that both parties are “utility maximisers”. The manager might lose incentives to 

search for the best business opportunities simply because, relative to his ownership 

stake, he would be asked to put in excess effort (Jensen & Mecking, 1976). In such 

cases, the firm will suffer from a divergence of interest problem which might result in 
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the extraction of private benefits related to perquisite-taking, empire building or 

concentration on sales growth (Mueller & Spitz, 2002; Shleifer & Vishny, 1997). 

Therefore, keeping the level of effort constant and having the agent„s ownership stake, 

he is likely to extract private benefits of control as long as these benefits create more 

wealth compared to the case when the manager maximises a firm„s value. 

Because the extraction of private benefits worsens a company‟s performance 

and destroys the wealth of shareholders, a firm is obliged to introduce a monitoring 

mechanism for managers: acquire bonding costs or employ a supervisory board (Jensen 

& Mecking, 1976). Such monitoring mechanisms become agency costs that also 

diminish a firm‟s resources. However, it is not possible to converge the agent‟s and 

principal‟s interests at zero costs (Jensen & Mecking, 1976). 

A manager could be incentivized to act in the best interest of a principal by 

acquiring a solid ownership stake in a company, in this way connecting his personal 

wealth with the value of the firm. It would suggest that as long as managerial ownership 

increases the firm‟s performance should get better (Jensen & Mecking, 1976); on the 

other hand, this is not necessarily the case. As was mentioned earlier, certain ownership 

stakes make managers powerful enough to extract private benefits of control, which 

witness management entrenchment (Ruan, Tian & Ma, 2009). Therefore, at a particular 

level of ownership, which an entrenched manager has, gaining even more equity can 

widen his entrenchment position. In fact, sometimes not even relatively high equity 

holdings are necessary for a manager to entrench in a company because it can be his 

personality or status which allows him to exercise more control (Morck et al., 1988). On 

the other hand, relatively large shareholders can have little power when other large 

block-holders exist (Morck et al., 1988). It seems convincing that 100% ownership of 

the managers would mean that a firm‟s value has reached its maximum because there is 

no separation of ownership and control (Ruan, Tian & Ma, 2009). Therefore, while the 

entrenchment effect suggests that at some intermediate levels of managerial ownership 

managers decrease the value of a firm, the incentive effect indicates that high MO 

boosts shareholders‟ wealth (Morck et al., 1988). The following conclusion suggests 

that there should be a non-linear relationship between different levels of managerial 

ownership and a firm‟s value. 
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2.2. Previous empirical findings 

Theoretical considerations sound compelling enough to believe that managerial 

ownership can affect a firm‟s performance; however, in order to unambiguously predict 

the direction of the relationship, empirical evidence is needed. 

2.2.1. Developed countries 

 In this section the authors review empirical findings focusing on the U.S. and 

Western European countries. In general, the majority of studies researching developed 

countries observe a nonlinear relationship between MO and the firm‟s value proving 

that both convergence of interest and entrenchment hypothesis are valid. The turning 

points differ in each country because of the specifics of the corporate governance 

system, chosen performance measures and study period. Therefore, it is crucial when 

comparing previous empirical findings to understand that differences in results might be 

observed even among countries with the same development level. 

Morck et al. (1988) find a statistically significant cubic relationship using a 

sample of the U.S. listed firms. In the paper, the relationship between MO and Tobin‟s 

Q changes its sign twice. The increase in a firm‟s performance is observed when 

managerial ownership rises from 0% to 5% and from 25% upwards. In the first case the 

increase is rapid and the authors argue that besides the convergence of interest effect, 

purely observed in the second case, managers of well-performing firms also exercise 

their stock options or get stock bonuses which increases MO marginally. The firm‟s 

value decreases when MO is between 5% and 25% because these turning points give a 

US shareholder particular rights which most probably conduce to some form of 

entrenchment. Moreover, the authors find evidence proving that it is not appropriate to 

impose a linear structure to examine the impact of MO (Morck et al., 1998). 

The cubic relationship is also found in other studies (Short and Keasey, 1999; 

Miguel et al., 2004). Short and Keasey (1999) employ a sample of the UK listed firms 

and using the return on shareholders‟ equity (RSE) as well as market value of the firm 

divided by the book value of equity (VAL) find higher turning points than in the Morck 

et al. (1998) study; however, it is explained that because there is a greater concentration 

of institutional ownership and board monitoring is more effective in the UK than in the 

US, the managers need to own more equity in order to become entrenched. Miguel et al. 

(2004) studied a sample of Spanish companies and choosing the market value of shares 



 
 

11 

divided by the replacement value of total assets as a performance measure find higher 

turning points than previous studies do in the US or the UK. Moreover, entrenchment is 

present at a very wide range of managerial ownership (35-70%). The reason for such an 

outcome is claimed to be the differences of corporate governance system in Spain, for 

instance, more concentrated ownership, less effective monitoring of boards, lower 

liquidity of assets and less efficient enforcement of investor protection than in the US or 

the UK. 

Some studies claim that there exists a curvilinear relationship between MO and a 

firm‟s value: firstly, the value of the firm increases and afterwards falls down 

(McConnel & Servaes, 1990; Bohren and Odegaard, 2004; Beiner et al., 2004; Severin, 

2002). Stulz (1987) argues that a firm‟s value reaches its maximum when MO is less 

than 50% and the minimum when managers hold 50% or more of equity. McConnel and 

Servaes (1990) also employing a sample of the US firms find that a firm‟s value is the 

highest at 49.4% (in 1976) and 37.6% (in 1986) of MO, which is consistent with Stulz 

(1987). McConnel and Servaes (1990) also perform the experiment using ROA as a 

dependent variable and conclude that the results are consistent with an initial 

experiment using Tobin‟s Q. Therefore, it is considered that the effect MO has on firm‟s 

market value, usually measured by Tobin‟s Q, should be of the same direction as on 

accounting measures such as ROA, ROE or profit margin (McConnel & Servaes, 1990). 

A consistent quadratic relationship is also found in listed Norwegian (Bohren and 

Odegaard, 2004), Swiss (Beiner et al., 2004) and French (Severin, 2002) firms. What is 

more interesting, Bohren and Odegaard (2004) find that smaller boards are more 

efficient and that even though the effect MO has on performance is highly dependent on 

measures used, Tobin‟s Q and ROA lead to consistent observations. Additionally, 

Beiner et al. (2004) observe that MO negatively affects the index which measures the 

level of corporate governance development of a firm.  

On the other hand, there are some researches which present contradictory 

evidence. Demsetz and Villalonga (2001) argue that ownership structure is an 

endogenous variable and at some level determined by a firm‟s performance. They 

contemplate that unless it is tested as to which part of managerial ownership pattern is 

explained by a company‟s performance in the simultaneous two-stage regressions, the 

coefficients turn out to be biased in one-stage regressions, which the majority of 

previous studies performed (Demsetz & Villalonga (2001). In their paper the authors 
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study a sample of  U.S. firms, construct a two-equation model and after accounting for 

reverse causality find no evidence to support that MO influences a firm‟s performance. 

The results are known as “neutrality theory” and are consistent with the findings of such 

studies as: Loderer and Martin (1997), who observe no evidence that managerial 

ownership projects Tobin‟s Q but, conversely, that Tobin‟s Q negatively affects insider 

ownership; Cho (1998), who similarly, by employing a cross-sectional study design, 

discovers that Tobin‟s Q affects insider ownership but not the other way around; and 

Himmelberg et al. (1999), who claim that insider ownership is determined by different 

firm-level or even-industry level characteristics that can be only partly observed but are 

ignored at a large scale in the previous studies. They use a set of ratios such as R&D to 

sales, advertising to sales, long-term assets and operating income-to-sales as well as 

firm-level dummies (which are claimed to increase model‟s fit (R
2
) considerably) and 

later find significant evidence of MO being an endogenous variable. 

Nevertheless, some studies account for endogeneity and still find a link between 

MO and a firm‟s value (McConnell et al., 2008; Beiner et al., 2004; Kaserer & 

Moldenhauer, 2008). Cross sectional studies are often criticized for interpretation that a 

firm‟s value reacts to changes in MO, in fact, rarely testing this relationship over time. 

The study of McConnell et al. (2008) again using a sample of the US firms responds to 

this concern by regressing a firm‟s value changes over the 6 day period around 

announcements of manager equity purchases. They collected 4 years of data of insider 

stock purchases and using it show that the value of the enterprise varies in a curvilinear 

form. Kaserer and Moldenhauer (2008) address endogeneity by employing a 

simultaneous equation approach for which they use two-stage least squares estimators 

and employ a sample of German listed firms. They find that MO is positively related to 

a firm‟s performance but not vice versa. Moreover, the previously mentioned study by 

Bohren and Odegaard (2004) disagrees that methodology suggested by Demsetz and 

Villalonga (2001) is able to offer a deeper conclusion than OLS regressions because the 

former model suffers from lack of strong instruments. 

Summing everything up, it can be concluded that there is no single answer to 

our research question in the previous conceptual and empirical works as different 

turning points or forms of linearity have been observed. In general, a significant number 

of empirical studies prove the link between managerial ownership and a firm‟s 

performance. However, the reverse causality issue must be taken into consideration to 
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claim the existence of the effect MO has on performance. Therefore, basing our 

assumptions on the previous findings and theory we form the first hypothesis: 

Hypothesis 1: The effect managerial ownership has on a firm’s performance is 

nonlinear and the direction of the relationship depends on the level of managerial 

ownership. 

2.2.2. Developing countries 

The empirical evidence explaining the relationship between MO and a firm‟s 

performance concentrates on developed countries, mainly the US, but there are few 

works which analyse developing markets. However, these findings cannot be blindly 

applied to developing countries. The outcomes vary greatly even among the developed 

countries because of differences in corporate governance systems, which appear to be 

even greater when trying to compare developed and developing countries (Farooque et 

al., 2007). In this section, the authors review studies performed in developing countries 

and then focus on Baltic countries‟ overview. 

Shleifer and Vishny (1997) claim, that because legal systems highly differ, 

shareholders‟ rights and the effectiveness of their enforcement is not the same across 

countries. Low shareholder protection might ease and intensify the process of 

shareholder expropriation as well as management entrenchment. Therefore, Bebchuk et 

al. (2000) contemplate that firms in developing countries might suffer from a larger 

scale of agency problems than the ones in developed markets. Shareholders‟ protection 

is also highly dependent on the effectiveness of the board whose size varies greatly 

across countries and is influenced by the legal requirements (Shleifer & Vishny, 1997). 

Shleifer and Vishny (1997) propose an idea that as shareholder protection is lower in 

developing countries, ownership concentration can at some level substitute legal 

protection, because collective action of investors can be coordinated in a much easier 

way than when the ownership is diffused. This would indicate that ownership 

concentration is more prevalent in developing countries. In fact, empirical results might 

depend not only on differences between developed and developing countries but 

countries in general. For example, firms in Hong Kong have a family-concentrated 

ownership structure while in Malaysia and Turkey concentrated shareholding is 

prevalent comparing to other countries (Cheng et al., 2012; Zakaria et al., 2014; 

Mandaci & Gumus, 2010). Therefore, every study that analyses a particular country 
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reveals unique results and only generalized conclusions can be adapted to certain types 

of countries. 

Simoneti and Gregoric (2004) when employing a sample of listed and unlisted 

Slovenian firms find a U-shaped relationship between EBITDA/SALES and insider 

ownership, when the value of the firm firstly decreases and then increases while MO 

goes up. The results are still consistent with a nonlinearity theory; however, there is no 

positive incentive effect at low levels of managerial ownership. It is claimed that in 

unlisted Slovenian firms the outside owners such as funds even having large equity 

shares are passive and often opposed by more active insiders. Then insiders might 

entrench themselves at a very low level of ownership (0%-10%) as the funds do not 

involve themselves too much in managers monitoring. Thus, only higher ownership 

stakes can motivate managers to maximise a firm‟s value. However, in the study no 

relationship is found between MO and economic efficiency or total factor productivity 

growth which would imply a positive long-term effect on a firm‟s performance. 

Farooque et al. (2007) use a sample of listed firms in Bangladesh and find evidence 

consistent with Demsetz and Villalonga (2001). They reveal the endogeneity of 

managerial ownership and show that it is negatively affected by Tobin‟s Q and ROA. 

The authors argue the validity of their results by showing the increase in the model‟s fit 

(R
2
) while addressing a reverse-causality issue. Mandaci and Gumus (2010) use a 

sample of Turkish listed firms and observe a negative relationship between managerial 

ownership and Tobin‟s Q. They also discover that ownership concentration, which 

according to Schleifer and Vishny (1997) is more prevalent in developing than in 

developed countries, is positively correlated with Tobin‟s Q and ROA and in this way it 

helps to leverage poorer shareholders protection. 

2.2.3. The Baltic States 

The development of a corporate governance system in the Baltic countries began 

after the privatization process in the late 1980„s. There were many reforms in the 

judiciary system in terms of rules of disclosure and investor protection, state regulation 

of capital markets, responsibilities of the managers and the boards and bankruptcy 

enforcement; which were driven by the development of business environment and 

financial markets (Mygind, 2007). However, despite a rapid development, EBRD 

Corporate Governance Sector Assessment 2004 reveals that Lithuania, Latvia and 
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Estonia still lag behind the developed states because of shortcomings in corporate 

governance legislation, less developed financial markets and little presence of dispersed 

shareholding, the features that are all common to Anglo-American and German bank-

dominated market structures (EBRD Corporate Governance Sector Assessment, 2004; 

Mygind, 2007). 

In fact, managers with equity holdings today have very strong decision-making 

power and control concentration in the Baltic states (Mygind, 2007). Even in the 

beginning of the privatization process, when employee-owned firms were widespread, 

managers, who had either no or very high ownership, often took a dominant role in the 

decision making process (Mygind, 2007). As Shleifer and Vishny (1997) argue, in the 

developing countries, which the Baltic states have very recently been classified as (IMF, 

2015), concentrated ownership might help to monitor management more efficiently 

which would explain why in the Baltic states it is dominant. On the other hand, it is also 

thought that in the Baltic countries the large shareholders are poorly represented 

because of the strong dominance of management (Mygind, 2007). Only foreign 

shareholders who have higher authority than domestic outside investors are able to 

compete with management for control (Mygind, 2007). 

After comparing corporate governance environment in the Baltic states 

(characterized by a possibility of intense management entrenchment) with empirical 

evidence from developed countries, the authors form the second hypothesis. In the 

hypothesis we use manager‟s ownership spread as a proxy for the magnitude of 

management entrenchment. Thus, the wider the distance between two boundaries of 

observed negative effect on a firm‟s performance is found, the deeper the entrenchment 

is. 

Hypothesis 2: Management entrenchment effect, characterized by a negative 

relationship between managerial ownership and a firm’s performance, is evident at a 

wider ownership range than in developed countries (average spread in case of a cubic 

and quadratic relationship is 27.57% and 41.75% respectively). 

In general, the analysis of corporate governance structure in the Baltics is very 

limited and mainly based on one study by Mygind (2007), who collects data from a 

survey conducted in 1996-1997. The authors were not able to find any study, examining 

the current corporate governance structure of the Baltic states, which, evidently, has 
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changed a lot since 1997. Moreover, the authors were not able to find any papers that 

would test the link between managerial ownership and firm‟s performance in the 

Baltics. That is why the analysis of the corporate governance model of the Baltic 

markets would provide valuable insights. What is more, according to IMF country 

classification, the Baltic states have just been reclassified from emerging and 

developing markets to advanced (developed) economies: Estonia in 2011; Latvia in 

2014; Lithuania in 2015 (IMF, 2015). As the reclassification has happened recently, the 

pattern of corporate governance of developing countries can be still observed in the 

Baltic countries. Thus, the analysis will also contribute to the understanding of the 

corporate governance system and insider ownership effect on a firm‟s performance in 

the context of developing countries. 

2.2.4. Private companies 

         Mainly all researches analysing the effect managerial ownership has on a firm‟s 

performance (value) are based on publicly listed companies. However, due to separation 

of control and ownership, conflicts between agents and principals are present in 

privately held companies as well (Mueller & Spitz, 2002). Therefore, there is a gap in 

current literature which the authors of the thesis want to fill by researching a sample of 

privately held companies in the Baltics. In fact, the vast majority of companies in 

Lithuania, Latvia and Estonia are not listed. So even though some empirical evidence 

could be found using data only from listed companies, it would be hardly possible to 

claim that these results are valid for the whole population of the Baltic enterprises. 

In general, public and private companies differ in numerous ways. Private 

companies do not sell shares publicly, although, it becomes more popular to trade 

private company shares in markets such as the Nasdaq Private Market (Summers, 

2013); private companies usually have less dispersed ownership than public firms (Fare 

et al., 1985); they are smaller and owners of a firm more frequently involve themselves 

in management (European Commission, 2012); and finally in some cases they face less 

strict requirements such as the majority of them can be unaudited. Therefore, 

management in private companies might become entrenched at lower levels of 

ownership than in public companies because of lower requirements of disclosure and 

supervision. Moreover, private company‟s shareholders cannot sell shares in regular 

exchange markets, which makes liquidating their position more complicated; thus, in 
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the case that the managers practice expropriation of shareholders, the downwards 

pressure on a company‟s market value cannot be created by selling shares. Additionally, 

as private companies have limited access to external funds, the growth opportunities 

might be restricted which would result in a poorer performance compared to publicly 

listed companies; on the other hand, being listed on the exchange creates additional 

costs, which private companies do not have to spend (Steyn, 2013). Finally, as public 

companies have a constant pressure from shareholders to maintain increasing stock 

prices the managers are more likely to make short-term-profit decisions which might 

not be the best choice in the long-term (Steyn, 2013). All of these features of private 

companies are directly related to a firm‟s financial performance. 

         The authors of the thesis managed to find only one study which tests the link 

between managerial ownership and a firm‟s performance in private companies besides 

the already presented study of Simoneti and Gregoric (2004) who analyse both listed 

and unlisted companies. Mueller and Spitz (2002) employ a sample of German private 

limited liability firms. They use survey-based data from ZEW and Creditreform, the 

largest credit rating agencies in Germany, and their findings are consistent with 

incentive and entrenchment hypothesis as well as nonlinearity theory (Morck et al., 

1988; McConnell & Servaes, 1990; Short & Keasey, 1999). However, there is no 

evidence found about previously contemplated management entrenchment at lower 

levels of insider ownership. On the other hand, for extremely high levels of manager 

equity holding the authors claim that firms reach outstanding performance (Mueller & 

Spitz, 2002). Therefore, being consistent with the convergence of interests theory and 

previous empirical findings, the authors of the paper expect to observe Baltic 

companies, fully owned by managers, to perform better compared to the ones where 

managers are minority shareholders or do not own equity at all: 

         Hypothesis 3: Firms that have a maximum level of managerial ownership 

perform better than the ones where managers do not own 100% of equity.       

 

3. Methodology 

3.1. Sample description 

The authors collected performance, ownership and management information of 

all active Baltic companies. Firm level data was extracted from the Orbis database of 
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Bureau van Dijk
1
 (BvD). The primary reason that this particular option has been chosen 

lies in the fact that the Bureau van Dijk database is included in Wharton Research Data 

Center platform and is used in the top level academic journals‟ articles (Laitinen & 

Suvas (2013); Kalemli Ozcan, Sorensen & Yesiltas (2012), Burgstahler, Hail & Leuz 

(2006)); Furthermore, the authors were able to extract all data using a single database 

which enabled us to avoid potential inaccuracies among different sources of data. 

Financial data provided by Orbis database was in USD. 

A raw sample of 575 618 active companies that were registered in the Baltic 

states was extracted on 12
th

 November, 2015. The sample included: company profile 

(name, country, BvD ID number, sector name according to US SIC 3 digits code 

classification, number of employees), ownership and management structures (direct and 

total shareholders‟ stakes, managers‟ names, their titles, size of the board, number of 

shareholders registered as companies) as well as key accounting information (turnover, 

profit before tax, book value of assets, total current and noncurrent liabilities, capital, 

expenditures, ROE and ROA ratios). In order to ensure that different corporate tax rates 

do not impact the results, the authors have chosen to use profit before tax instead of net 

profit in all calculations. Therefore, in this paper we use terms “ROE”, “profit margin” 

instead of “ROE calculated with profit before tax” or “profit before tax margin” 

respectively. In 2014 the corporate tax rate in Estonia was 21% while in Lithuania and 

Latvia 15% (KPMG International, 2015).  

The authors of this research followed previous studies by choosing a cross 

sectional research design (Morck et al., 1987; McConnell and Servaes, 1990). 2014 was 

chosen for this research as the most up to date year and the only year which had both 

ownership and accounting data. 369 872 companies were eliminated from the sample as 

the last information update for them was between 1997 and 2013.  The authors also 

adjusted the dataset by taking out Tallinna Vesi from the sample. It is the only company 

in the Baltic states that has a dual-class shares system; therefore, by excluding it we 

were able to make more reliable conclusions (Backiene, S., personal communication, 

30th November, 2015). In addition to this, the rest of the listed and delisted companies 

were deleted in order to better understand the effect of managerial ownership on private 

companies. As presented in a research paper performed by the Baltic Institute of 

Corporate Governance, the complete majority of enterprises in Lithuania, Latvia and 

                                                        
1 Database that covers information of 175 million private companies worldwide. 
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Estonia are privately owned and their corporate governance level is still far behind the 

traded companies (Baltic Institute of Corporate Governance, 2011). Moreover, all 

businesses that provide financial services were taken out from the sample. The nature of 

financial industry determines higher leverage for these firms, which might not 

necessarily mean that a company approaches bankruptcy. This may be often the case in 

private companies having high debt (Fama and French, 1992). In addition, comparing 

financial firms with other enterprises, several adjustments have to be made in 

accounting ratios that are used in the regressions as this industry has different 

accounting requirements and risk factors (Viale et al., 2009).  

Due to unreported data with regards to ownership and accounting variables, and 

the existence of data anomalies in Orbis database (negative total assets or liabilities), the 

sample was further reduced by 59 177 firms. A potential sample consisted of 145 698 

private businesses, however, after consultations with corporate governance researchers 

it was also decided to implement a threshold for enterprise size in order to avoid 

information from the neglect companies that were established only for one project or 

other purposes. As the Latvian companies‟ subsample was the biggest in the dataset, the 

authors decided to follow the interpretation of micro enterprise according to Latvian law 

and implement a threshold of € 100 000 for revenue. Since the data in Orbis database 

was presented in dollars, the threshold was converted to $ 121 410 according to the 

European Central Bank‟s USD/EUR exchange rate on 31st December, 2014 (1.2141 

USD for 1 EUR). The same rate has been used by Orbis database to convert balance 

sheet data from euros to dollars. Finally, the usable sample consisted of 51 776 unique 

companies (5 186 in Lithuania, 25 282 in Latvia and 21 308 in Estonia) from 7 different 

sectors: mining; construction; manufacturing; transportation, communications, electric, 

gas and sanitary service; wholesale trade; retail trade; and services. More detailed 

sample modification steps are presented in Appendix F.  

To sum up, our dataset can be favoured over samples used in previous 

researches due to the following reasons. Firstly, we analysed a larger number of 

companies, including medium and small businesses (only micro-enterprises were 

excluded), thus, our sample is much more representative compared to papers that used 

indices as proxies. Secondly, we used financial data to predict the relationship between 

MO and performance. Two research papers that analysed private markets employed a 

survey-based methodology, which often suffers from different biases. However, we 
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took information from financial statements and compared it to actual ownership data.  

Moreover, by taking into account two assumptions we were able to use the cross 

sectional research design and look at the effect of MO from a different angle compared 

to the longitudinal method. We made the assumption that (1) after a company‟s 

management is elected, the positions are usually held for a longer period than one year; 

and (2) management are unlikely to frequently change the ownership stake in their 

controlling companies during short periods of time (Mork et al., 1988). Therefore, the 

overall ownership structure and the managerial ownership have only small year-by-year 

changes that can limit the conclusions derived from time series data (Kaserer & 

Moldenhauer, 2008).    

3.2. Method 

As mentioned previously, current literature lacks information about the link 

between managerial ownership and a firm‟s performance in the context of private 

businesses. This is the reason why the analysis method for the data we have has not 

previously been clearly established. The authors were able to either follow Mueller and 

Spitz‟ (2006) methodology and apply a survey–based methodology or adapt models 

used for public companies‟ analysis. The latter quantitative analysis option was chosen 

and we applied the approach taken by Morck et al. (1987) as follows: 

 

1. Initially a nonlinear regression model was constructed; 

2. Inflection points were estimated
2
; 

3. The robustness of the nonlinear model and the obtained turning points were 

tested with a piecewise linear regression (see Additional tests section). 

 

Conversely to Morck et al. (1987) who used a piecewise regression, the main 

conclusions we drew were based on results from the nonlinear model. McConnel & 

Servaes (1990) and Short and Keasey (1999) also followed the same approach as used 

in this paper.  

After supplementing the initial model with additional control variables that help 

to enrich the regression, we estimated the following Ordinary Least Squares (OLS) 

nonlinear model: 

                                                        
2 Assuming other variables being constant and denoting MO by x we obtained: 1x + 2 x

2
 + 3x

3
. The 

turning points were derived by setting the first order derivative of the equation to zero. 



Performancei = α0 + β1MOi + β2MOi 
2
 + β3MOi 

3
 + β4Sizei + 

β5DIi + β6NumDiri
 
 + δi + λi + νi + εi,

(1)

 

Where MO is managerial ownership, Size is natural logarithm of revenues, DI is 

debt intensity, NumDir is number of directors and board members, δ is company 

ownership dummy, λ is country binary variable and ν stands as industry dummy. 

3.2.1. Dependent variables 

The dependent variable Performance that is on the left hand side of the equation 

can be expressed as the return on assets (ROA) (Mehran, 1995), return on equity (ROE) 

(Short & Keasey, 1999) or profit margin (PBT margin) (Mork et al., 1988). The 

majority of finance and accounting articles discussed in this paper use Tobin‟s Q as a 

proxy for company performance (Al Farooque et al., 2007; Wenjuan, Tian & Shiguang, 

2011; Gulamhussen et al., 2012). Nevertheless, we chose to focus on accounting 

performance measures. The primary reason was that Tobin‟s Q ratio calculation 

requires the market value of a company and we were not able to obtain this variable for 

private sector firms. In addition to this, Joh (2003) argues that accounting profitability 

indicators measure a company‟s performance better than market-based indicators. This 

is due to the former relating directly to a long-term firm‟s survival. Finally, Tobin‟s Q 

ratio is perceived to be a more forward–looking measure, while we are more interested 

in estimating the company‟s current achievements, characterised by accounting and 

financial ratios.  

It should be noted that the final conclusion will be based on the ROA variable 

that the authors perceive as most accurate for the analysis. ROE ratio is highly affected 

by the leverage while PBT margin is very industry dependent, therefore, leaving ROA 

as our primary ratio for analysis that shows the real operational efficiency of businesses. 

Nevertheless, regressions with ROE and PBT margin will be run as well in order to 

check the consistency between distinct performance proxies. 
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The first two variables were obtained directly from the database, while the profit 

margin was calculated. In the regressions ROA, ROE and PBT margin variables were 

winsorized at 1/99 percentiles in order to avoid the issue of outliers having extreme 

values. 

3.2.2. Independent variables 

 In this section the authors review the independent variables that were used in the 

model and present the rationale as to why they were chosen. 

 Managerial ownership (MOi). There are several definitions of MO that are used 

in current finance literature: (1) the sum of all board members‟ stakes in a company 

(Mork et al., 1988); (2) total common equity holdings held only by top–level managers 

(Himmelberg, Hubbard, Palia, 1999); and (3) the fraction of shares owned by 

management and the board (McConnell et al., 1990). The third definition is used in this 

paper. Squared and cubic variables are also added to allow nonlinearity in the model.  

 Size (SIZEi). We used the natural logarithm of turnover to measure the size of a 

company (Himmelberg et al., 1999). Size is one of the most commonly used control 

variables in finance literature. It is generally perceived that larger companies enjoy the 

benefits of economies of scale, however there are some drawbacks including agency 

conflicts and negative effects of increased bureaucracy. Due to size being a significant 

factor, we included it as an independent variable in our equations.  

Debt intensity (DIi). In line with the previously used models, the authors 

included debt intensity ratio, measured as a book value of debt divided by total assets. 

Similarly to previous studies, the authors expected to observe a negative relationship 

between leverage and enterprise performance (Myers, 1984; Daskalakis and Psillaki, 

2008, Vasiliou et al., 2009). Pecking order theory suggests that firms prefer internal 

financing to debt and debt to equity. Less successful companies tend to accumulate less 

earnings from their profit accounts. Therefore, such firms can rely less on the internal 

financing and instead have to choose the external one. Additionally, creditors can pose 

significant limitations on business operations or management (Short and Keasey, 1999). 

On the other hand, as proposed by the agency theory, debt can be used as an additional 

tool to monitor managers and minimize agency conflicts (Fama, 1980). Debt intensity 

was winsorized at 1/99 percentiles. 

Board size (NumDiri). Similarly as for the Size variable, there are contradictions 

between different studies regarding the impact of the board on a firm‟s performance. It 
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should be much easier for the CEO to affect decisions of small boards rather than large 

ones (Lipton, Lorsh, 1992); however, at the same time, large boards are often 

ineffective as they encounter the free-rider problem as well as high operating costs 

(Jensen, 1993). As a proxy for a board size we used the natural logarithm of number of 

directors, managers and other contacts in each company (due to the unavailability of 

information regarding the definite size of the board in the database) (Bohren and 

Odegaard, 2005). This measure is not a perfect proxy, however it should represent the 

same board size effects since the majority of directors are an integral part of the board.  

3.2.3. Control variables 

 To control for firm-specific effects the authors included three additional control 

variables. A short overview of them and the rationale as to why they have been chosen 

is presented below. 

 δi - company ownership dummy. As people tend to reduce the risk and diversify 

their investment portfolios, we can expect that managers of a company can be not only 

direct shareholders, but also own some equity via other entities (indirect ownership). As 

a consequence, the authors extracted more detailed ownership information from Orbis 

database and created a binary variable. If investors in the company include firms or 

institutions, this variable will be equal to 1. If among the shareholders there are no 

entities, this variable will be equal to 0. This measure is a novel way of accounting for 

indirect ownership. 

λi – country dummy variable. The Baltic is a relatively small region and all 

countries are similar from cultural, religious and economic points of view. However, 

Lithuanian, Latvian and Estonian entrepreneurs face different business environments. 

Judicial and tax systems differ across the countries; therefore, every country might have 

some specific impact on enterprise performance (Gulamhussen et al., 2012). Without 

the country control variable, financial data has the potential to acquire erroneous 

estimations. 

 νi – industry dummy control. Similar to country control, distinct industries 

provide different environments for business development. In line with the research 

about managerial ownership (Schmalensee, 1985; Rumelt, 1991; McGahan & Porter, 

1997) this paper introduces industry dummy control variables to account for possible 

effects that each industry may have on our dependent variables. There are 7 industries 

(excluding banking, insurance firms and governmental sector) that were measured 
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according to US SIC (3 digits) Sector codes: mining; construction; manufacturing; 

transportation, communications, electric, gas and sanitary service; wholesale trade; 

retail trade; and services.  

εi - error term. 

3.3. Additional tests 

3.3.1. Robustness check using piecewise linear regression 

As mentioned in the literature review, papers that analyse how managerial 

ownership affects a firm‟s performance do not agree on the precise boundaries: when 

MO creates value, and from which point it is harmful for shareholders. Some 

researchers implemented the most widely used and analysed 5% and 25% levels, others 

estimated their own points or chose them according to the minority interest legislation, 

which differs across the globe. The data used in our research was substantially different 

since we analysed private companies. There were no studies previously carried out in 

the region for us to base our justified turning points on. Therefore, the best approach for 

us was to test the robustness of the inflection points derived from the non-linear 

equation with a piecewise linear ordinary least squares model (Mork et al., 1988; 

B rsch-Supan & K ke, 2002). By using this method we have ensured that we have 

captured the possible differences between types of sectors as well as countries. 

 Three piecewise linear regressions were formed, one for each performance 

proxy: 

Performancei = α0 + β1MO1i + β2MO2i + β3MO3i + β4Sizei 

+ β5DIi + β6NumDiri + δi + λi + νi + εi,

(2)

 

Where MO1, MO2 and MO3 are ownership regions between the turning points 

that are obtained after testing for nonlinear cubic relationships (other variables stay the 

same as in model (1)). 

When the turning points were calculated, new regressors for the piecewise linear 

model (2) were created. New variables accounted for different managerial ownership 

levels: 

 

MO1 = managerial ownership  if MO < 1st turning point 

  1st turning point  if MO >= 1st turning point 



 
 

25 

 

MO2 = 0    if MO < 1st turning point 

  (MO - 1st turning point)  if 1st turning point<= MO  < 2nd turning point 

  (2nd - 1st turning point) if MO >= 2nd turning point 

 

MO3 = 0    if MO < 2nd turning point 

  (MO - 2nd turning point) if MO >= 2nd turning point 

3.3.2. Robustness check using different form of nonlinearity 

 Different researchers assumed different forms of non-linear relationship between 

MO and firm performance, therefore we also constructed a quadratic model for the main 

ROA variable to see whether the relationship between MO and firm performance does 

not show other types of nonlinearity. We ran an OLS regression and tested the obtained 

inflection point again with the piecewise linear model:  

 

1. Nonlinear regression: 

ROAi = α0 + β1MOi + β2MOi 
2
 + β3Sizei + β4DIi + β5NumDiri

 
 

+ δi + λi + νi + εi,

 

(3)

 

2. Piecewise linear regression: 

ROAi = α0 + β1MO1i + β2MO2i + β3Sizei + β4DIi + 

β5NumDiri + δi + λi + νi + εi

 

(4)

 

Turning point and managerial ownership regions for piecewise linear model that 

tested the quadratic relationship: 

 

MO1 = managerial ownership  if MO < 1st turning point 

  1st turning point  if MO >= 1st turning point 

 

MO2 = 0    if MO < 1st turning point 

  (MO - 1st turning point) if MO >= 1st turning point 
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3.3.3. Tests for sample 

 
 As the analysis was performed on a previously untested sample of private 

businesses, the authors decided to implement heteroskedasticity and multicollinearity 

tests. As the most widely accepted Breush-Pegan or White‟s heteroscedasticity tests 

work for linear models only, we performed White's heteroskedasticity test and an 

estimator for heteroskedasticity-consistent standard errors for piecewise linear 

regressions which check the robustness. For the multicollinearity, the variance inflation 

factors (vif) were calculated. The papers considered earlier did not find any problems 

when conducting similar research (Al Farooque et al., 2007), however it was necessary 

to perform the robustness test in order claim the validity of our results.   

 

4. Analysis of results 

4.1. Descriptive statistics 

The paragraphs below describe the patterns of managerial ownership, size and 

profitability of Baltic private businesses that were analysed in 2014. An analysis was 

then performed examining each sector. Even though descriptive statistics is based on 

data restricted by a revenue threshold of 121 410 USD, later a short overview is 

performed looking at the whole sample of the Baltic companies, extracted from Orbis 

database. We would like to note, that when comparing results between the countries, 

one should take into account that Lithuania had a sample size five times smaller in 

comparison to Latvia or Estonia. The main reason why the sample from Lithuania is 

substantially smaller is because private enterprises in the largest Baltic country are not 

obliged to disclose their owners to the state registry in case there is more than one 

shareholder (The Government of the Republic of Lithuania, 2003). On the other hand, 

the authors observe that most probably due to benefits of disclosure larger Lithuanian 

companies tend to report their shareholders even though they do not have to according 

to Lithuanian law. This gives our data a bias towards larger companies. 

Graph 1 indicates that Estonia and Latvia had similar means of managerial 

ownership: 64.92% and 62.32% respectively, as well as the same median of 100% while 

Lithuania had an average MO of 26.04% and a median of 0%. Thus, the distribution of 

MO was not symmetrical but skewed negatively for Estonia and Latvia and positively 

for Lithuania. The total mean ownership of managers in the Baltic states was 59.76% 

while the median was 99.99%. This average was much higher than in previous studies, 
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which used the samples of public companies: 10.6% (Morck et al., 1998); 30% (Cheng 

et al., 2012); and 12.87% (McConnel & Servaes, 1990). When private Baltic companies 

completely managed by the owners were excluded, the average of MO became 20.92%. 

In Estonia and Lithuania the average number of directors and board members in firms is 

higher than the total average of 1.70 (EE-1.86, LT-1.72), while in Latvia it is lower 

(1.56) (Table B.1; B.2). 

 

 

Graph 1. The mean and median of managerial ownership in private Baltic enterprises in 2014 using 

a revenue threshold of 121 410 USD. Extracted from Orbis database. Created by the authors. 

 

Lithuanian businesses had the highest mean of revenues and total assets (9397 th 

USD and 6747 th USD), while in Estonia and Latvia it was 2449 th USD and 2490 th 

USD of average revenues as well as 2605 th USD and 2105 th USD of average total 

assets (Graph 2). The total average of revenues and total assets of private Baltic 

businesses were 3165 th USD and 2776 th USD respectively. Data was positively 

skewed towards large private businesses as only 13% of the sample companies had 

revenues and 12% had total assets equal or higher than the total average. 
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Graph 2. The mean values of revenues and total assets measured by thousands of USD in private 

Baltic businesses in 2014 using a revenue threshold of 121 410 USD. Extracted from Orbis 

database. Created by the authors. 

 

The mean lacks representation power when there exists an issue of outliers. This 

is the case with ROA, ROE and profit margin of our sample companies. Additionally 

when data is highly skewed as it is with the Lithuanian company sample, the mean 

becomes less of a reliable measure. Therefore, the median was chosen to characterise 

the profitability of private Baltic companies. Returns on equity in Estonian and 

Lithuanian firms were below the total median of 18.74% (EE-15.57%; LT-15.61%), 

while in Latvian companies it was significantly higher (24.00%). A notably high 

median ROE of Latvian enterprises might be explained by firms being highly leveraged 

in our sample (median of 0.72), thus, financed by a smaller percentage of equity. 

However, high leverage is associated with an increased risk of bankruptcy in non-

financial companies. That is why Latvia had the lowest PBT margin in 2014.  

Meanwhile Estonian enterprises have generated the highest return on their assets 

(7.15%) and the greatest profit margin (4.09%) in comparison to Lithuania (ROA-

6.67%; profit margin-3.15%) and Latvia (ROA-5.04%; profit margin-2.37%) (Graph 3). 
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Graph 3. The median value of ROE, ROA and Profit margin in percentages of private Baltic 

enterprises in 2014 using a revenue threshold of 121 410 USD. Extracted from Orbis database. 

Created by the authors. 

 

The median of the debt intensity of private Baltic enterprises was 0.57. Estonian 

businesses were the least leveraged (0.43) while Latvian companies were the most 

leveraged (0.72). Lithuanian firms had a debt intensity of 0.51 (Table B.1; B.2). 

Performing additional calculations from the available ownership data, we found 

that 23% of Estonian, 22% of Lithuanian, 18% of Latvian and 21% of all private Baltic 

businesses were not managed solely by individuals but also companies. These 

conclusions were derived from 22 308 Estonian, 5 186 Lithuanian and 25 282 Latvian 

private companies, which had reported their ownership structure and had revenues 

higher than 121 400 USD. 

Table B.3 presents the analysis of 7 sectors observed by the authors: mining; 

construction; manufacturing; transport, communications, electric, gas, and sanitary 

service; wholesale trade; retail trade; and services. Services and wholesale trade sectors 

had the largest number of companies observed, while retail trade and mining had the 

smallest number. 

In all sectors except mining, according to the mean and median of managerial 

ownership at least half of the companies were managed by the owners. The highest 

concentrations of managerial ownership were observed in construction, wholesale trade 

and retail trade sectors. Manufacturing; wholesale trade; and transportation, 

communications, electric, gas, and sanitary service sector firms generated the highest 

median revenues while companies in transportation, communications, electric, gas, and 

sanitary service; manufacturing; and mining sectors were the largest in terms of median 
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total assets. On the other hand, construction and services sectors have generated the 

biggest return on equity, 22.95% and 23.34% respectively, as well as return on assets, 

8.04% and 7.42% correspondingly. The mining sector had the lowest ROE while the 

retail trade sector had the smallest ROA ratios (ROE-13.67%; ROA-3.00%). The 

mining sector was the most profitable in terms of profit margin of 8.76%, while, again, 

retail trade had the lowest median profit margin among other sectors (0.96%). The 

highest level of debt on average was held in the transportation, communications, 

electric, gas, and sanitary service; retail; and wholesale trade sectors (0.62; 0.79 and 

0.62) while the mining sector was the least leveraged (0.42). The services sector had the 

highest percentage of companies not managed solely by individuals but also entities 

(29%). 

Table B.5 indicates that the highest level of profitability was reached when MO 

was between 95%-100% and 5%-10% (for ROE); 95%-100% and 15%-20% (for ROA); 

80%-85% and 10%-15% (for profit margin). Managerial ownership levels, which were 

held by the biggest number of companies, were 95%-100%; 0%-5% and 45%-50%. It is 

also suggested that the firms in which managers hold up to and including 50% of the 

equity were more profitable in terms of all three measures than those which had 

managerial ownership from 50% to 95% (including 95% but excluding the best 

performing level of MO which was 95%-100%). In the first case the firms did better by 

23%, 5% and 9% measured by medians of ROE, ROA and profit margin respectively.  

From the Graphs B.1, B.2 and B.3 it can be seen that ROE, ROA and profit 

margin were fluctuating frequently while managerial ownership levels were changing. It 

can be seen that profit margin was decreasing steadily when MO was increasing from 

10% to 45%. It is noticeable that the profitability measures all had a tendency to 

increase sharply at the very high managerial ownership levels (90%-100%).  Moreover, 

it is visible that the parts of the graphs showing different ROE and ROA ratios 

according to MO level from 0% to 50% are situated slightly above the rest of the graph.  

Table B.4 introduces the discussed measures of pattern of MO, size and 

profitability according to each Baltic country without using a revenue threshold. The 

medians of MO ownership almost did not change, however, the average of MO 

increased by 15% and 22% in Estonia and Latvia (as small businesses that are often 

managed by owners were included) and decreased by 4% in Lithuania. The median of 

revenues decreased 8 times for Estonia and Latvia, while in Lithuania it did not change 
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by a significant amount. The median of total assets dropped 6 times in Estonia, 8 times 

in Latvia and only marginally changed in Lithuania. Profitability of the Baltic 

businesses almost in all cases decreased. In Estonia and Lithuania the median of ROE 

decreased by 19% and 2%, and increased in Latvia by 3%; ROA dropped by 9%, 4% 

and 32% in Estonia, Lithuania and Latvia; profit margin rose by 25% in Estonia, 

diminished by 3% in Lithuania and almost halved in Latvia. 

Table B.6 indicates different correlations between variables after the threshold 

was introduced. Level of managerial ownership was negatively correlated to companies 

not solely managed by individuals but also other firms (-0.65). Profitability measures 

were positively related to each other: ROE and ROA (0.64) as well as profit margin and 

ROA (0.50). ROA was similarly correlated with managerial ownership (0.083) as 

performance measures in other studies (Demsetz & Villalonga, 2001; Cheng et al., 

2012). 

4.2. Cubic relationship 

4.2.1. Nonlinear regression 

 Table C.1 shows the results of 3 nonlinear cubic regressions that have been 

performed to find the turning points and relationship directions. Although all three 

models were statistically significant (p-values associated with the F-statistic were used), 

the main variables within the models were not always significant. All three performance 

equations confirmed our expectation that a manager‟s high equity stakes can positively 

affect the overall performance of a firm, however, only one of them proved the same 

effect at low MO level. Two out of three models showed statistically significant results 

indicating that intermediary managerial ownership level provokes managerial 

entrenchment.  

Winsorized ROA regression estimated statistically significant results for almost 

all regressors, with the only exception being country dummies that are equal to 1 if 

business is from Lithuania or Estonia. The binary variable for Latvia was excluded 

intentionally to avoid multicollinearity. This regression presented almost twice better R-

squared (0.0864) compared to models where ROE or PBT margin were used as proxies 

for performance, which implies that out of three measures return on assets explains the 

relationship between performance and MO the best. A firm‟s value first increased, then 

decreased and afterwards rose again when managerial ownership grew from 0% to 

21.94%, from 21.94% to 64.15% and from 64.15% upwards respectively. This is 
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consistent with both management incentive effect at low and very high levels and 

entrenchment hypothesis at medium levels of managerial equity holding. The main 

difference between a positive effect of MO at low and high equity stakes was the 

magnitude of the impact. After the upper level of managerial ownership was reached, 

the effect still remained positive but at a substantially lower level. As managers‟ equity 

stakes rose beyond 64.15%, we detected an upward rate of 0.00002% for every 1% 

increase in managerial ownership compared to 0.0903% that was observed in the first 

region. The negative impact was almost negligible as every percentage rise in MO 

between 21.94% and 64.15% had a corresponding decrease in ROA by 0.0027%. 

Significant results of positive size and negative debt intensity effects confirmed 

Himmelberg et al. (1999) findings from ROA regression, however our coefficients were 

substantially higher and reached -7.63 for DI and 0.88 for Size. The regression also 

predicted that an increase in the variable NumDiri tended to have a negative impact on 

an enterprise‟s performance (-2.57), which probably comes from the loss of governing 

efficiency. An almost identical effect was observed for a binary variable CompOwn, 

which is equal to 1 if investors include firms. 

Regression with a winsorized ROE as a dependent variable underperformed 

other models and presented the least significant results. The overall data poorly fitted 

the model (R-squared was equal to 0.0279). Only the cubic MO form was significant at 

90% level while MO and MO squared variables were insignificant. This partially can be 

explained by the fact that return on equity is highly dependent on leverage, and 

therefore, it is a worse proxy for performance than ROA. Tight relation to leverage can 

also be seen from the DI variable, which was statistically significant at 99% level and 

had a very strong negative impact which was double the magnitude of ROA regression 

and 8 times bigger than PBT margin model. The obtained turning points were 18.71% 

and 58.34%; similar to the ones found in China‟s civilian-run firms, where Tobin‟s Q 

was used as a performance proxy (Ruan, Tian & Ma, 2009). MO positively affected 

ROE at small and high equity stakes while the middle range decreased performance. 

Looking at other significant variables in the regression, we can conclude that both 

number of directors and debt intensity independent variables had a strong negative 

impact on the overall performance of the firm (-8.57 and -15.83 respectively). Company 

size measured as a natural logarithm of revenues predicted an opposite relationship 

(2.79). The latter conclusion regarding the size variable is in line with Himmelberg et al. 
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(1999) results from ROE regression, however, the effect of DI was different. The effect 

debt had on performance ratios was consistent with Morck et al. (1988). All country and 

industry dummies were significant at 99% confidence level.   

The third nonlinear regression was performed using PBT margin as a dependent 

variable. The results for two managerial regressors (MO2 and MO3) were significant at 

95% and 99% levels respectively; however, MO measure had student t-statistics value 

of 0.143. The coefficients showed that firms where managers own less than 13.94% or 

more than 71.52% should expect to have a higher PBT margin ratio. Similarly as in 

ROA regression, a much stronger positive, although insignificant, impact of MO on 

performance was observed at 0%-13.94% level rather than at 71.52%-100% region 

(0.079% increase compared to 0.00002% rise for every percentage increase in 

manager‟s ownership). Directors who owned more than   ⁄  but less than 72% of capital 

seemed to be entrenched managers and they also harmed shareholders wealth (PBT 

margin diminished by 0.003% for every extra percent of MO). Interestingly, the 

obtained turning points with this model had the widest spread and in general were 

higher compared to those published in papers from the US (Morck et al, 1988; 

McConnell & Servaes, 1990) or the UK (Short & Keasey, 1999). The upper boundary 

for ownership level where the entrenchment effect ended was similar to the one found 

in Spanish enterprises (Miguel et al., 2004). The signs of NumDir, CompOwn, Size and 

DI coefficients were consistent to the ones observed in previous regressions, however, 

the magnitude of the variables differed (-1.62, -5.13, 1.15 and -2.02 respectively). 

Compared to the results from the original Morck et al. (1987) model that used profit rate 

as a dependent variable, we can see that in our sample debt intensity had the same 

negative impact on PBT margin, however, it was substantially higher. All country and 

the majority of industry dummies were significant at 99% confidence level. There is the 

exception of the binary variable for the mining sector that was statistically insignificant. 

Exactly the same regressions were performed for a sample without Lithuanian 

firms, which due to different country legislation requirements were underrepresented in 

our dataset. We observed slightly lower significance, however, the results and main 

conclusion in those regressions were the same. The relationship pattern did not change 

and almost all coefficients were identical. Therefore, we chose to interpret our models 

without excluding Lithuanian firms. Results from regressions, which do not employ 

Lithuanian samples, can be provided upon request. 
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4.2.2. Robustness of the model 

As previously a similar sample of private Baltic enterprises had not been used, 

before proceeding to general conclusions, the authors first ran heteroscedasticity tests 

for the linear model. White‟s test showed that in all three piecewise models error terms 

might have a relationship with independent variables. Therefore, models might suffer 

from heteroscedasticity. To reduce the impact of it, White‟s hetero consistent standard 

errors were used. This did not change the coefficients of independent variables, 

however it adjusted the standard errors, which directly impacted student t-statistics. The 

coefficients from piecewise linear models and their heteroscedasticity-consistent 

standard errors are presented in the Table D.1. 

As the second set of tests (piecewise linear regression models) were used only to 

check the robustness of the cubic model and obtain turning points, the authors did not 

interpret each measure and rather they focussed on general conclusions from these tests. 

In table D.1 we can observe that the magnitude of every variable has changed, 

nevertheless, each variable confirmed exactly the same direction of MO and 

performance relationship at distinct managerial ownership regions. Even though 

piecewise linear regressions lack significance to prove the robustness of the 

relationship, it presents the same pattern of non-linearity as in our core model.   

As mentioned in the methodology, the authors also constructed a quadratic 

model and a piecewise linear model, allowing for one change, to test whether the 

relationship between our main dependent variable (ROA) and MO was cubic and not 

quadratic. The summary of obtained results is presented in Table D.2 and D.3. 

Comparing cubic and quadratic models, it turned out that they had almost identical R-

squared values, however coefficients from the latter were less significant. The 

curvilinear relationship changed the direction at a lower ownership level compared to its 

cubic counterpart. The 20.99% inflection point was considerably lower than the ones 

found in the US samples (McConnel and Servaes, 1990) and datasets of French firms 

(Severin, 2002). Even though the negative effect from 0% of ownership till 20.99% that 

could be related to management entrenchment was insignificant, a positive incentive 

driven impact was found. A number of directors and debt intensity still pushed firm‟s 

value downwards, however, at a lower rate than at winsorized return on assets cubic 

regression. 
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In ROA robustness check (piecewise linear regression) the justification for 

negative impact of MO at a lower than 20.99% level was weak and insignificant. The 

opposite and statistically significant situation was predicted for ownership stakes 

beyond this point. In conclusion, both the quadratic model and its robustness test 

indicated that the relationship between managerial ownership and firm performance 

clearly does not follow the quadratic terms. 

Our variance inflation factors confirmed that cubic models do not suffer from 

serious multicollinearity. All coefficients except for managerial ownership and its 

squared and cubic counterparts were lower than 2.08. High VIF for MO, MO
2
 and MO

3
 

are caused by the inclusion of managerial ownership products (powers to allow for 

nonlinearity), however this does not mean that we faced adverse consequences in our 

model. VIF factors are presented in Appendix E.   

4.2.3. Reverse causality 

This paper does not examine whether managerial ownership is affected by the 

performance of the company, thus reverse causality case is not analysed. The main 

motivation behind this is that the theoretical justification of the existence of reverse 

causality provided by previous empirical studies cannot be applied to the context of 

Baltic private companies. Previous studies claim that managerial ownership can be 

affected by performance mainly because: (1) managers adjust their shareholdings due to 

performance expectations (Demsetz & Villalonga, 2001); (2) managers receive stock 

based compensation or exercise their stock options if the company performs well 

(Demsetz & Villalonga, 2001; Cho, 1998; Hughes, 2007); (3) higher separation of cash 

and control rights are due to poor company performance expectations (Lins, 2003). 

Even though theoretically executives can be compensated with stock or stock options in 

the Baltic markets, such practise is not common (Dauksaite, 2009; Verseckas, 2015). 

Firstly, legislative limitations and lack of regulation demotivate firms to consider equity 

compensation as an incentive system in Baltic firms. Practical implementation is often 

questioned and there exists a strict taxation system on stock option profits, especially in 

Lithuania, which is far from efficient comparing to Western countries (Kreston 

International, 2016; Zeimantas, 2013). Secondly, in private companies the value of the 

stock is ambiguous and the share is illiquid. To evaluate the stock a company must 

perform a stock valuation, which for smaller companies turns to be an expensive option. 

The accuracy of this valuation is also questionable because in small markets such as the 
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Baltics there might exist little comparison in the sector due to small industry size 

(Rimas, 2009). This ambiguity hardly motivates a manager to take an interest private 

company stock. What is more, a manager might be not able to sell the stock and in this 

way earn his compensation, unless the other shareholders agree to buy the shares. All of 

these reasons suggest that managers in private Baltic businesses rarely get stock or stock 

options as compensation if a company performs well. Even if there are some cases in 

Baltic private companies when managers are compensated with stock or stock options, 

ROA, ROE and PBT margin, computed for 2014, will influence managerial ownership 

only in the following years but not in the same 2014, which year‟s managerial 

ownership data the authors have. Because the private firms market lacks liquidity, the 

managers are not able to adjust their shareholdings frequently and according to expected 

company‟s performance, which is possible having public company shares. Therefore, no 

evidence would suggest that a severe reverse causality issue could be present in our 

dataset and in private Baltic firms in general.  

We would also like to note, that even if the authors choose to address the reverse 

causality, having in mind limited data availability the only option would be to construct 

simultaneous equations models using instrumental variables. In the literature, the 

method is criticized for inability to find strong instruments, which would affect 

managerial ownership but not performance (Himmelberg et al., 1999; Bohren and 

Odegaard, 2004). Therefore, 2SLS coefficients derived from a simultaneous equations 

model might be inaccurate due to weak instrumental variables and would not add clarity 

towards OLS regressions, which we use as our primary model. For the following 

reasons, the authors choose to trust the results computed from OLS regressions. We 

suggest to readers of our research to consider the possibility of reverse causality in the 

observed relationship; however, we claim it is not likely to be present. 

 

5. Discussion of results 

 This paper attempted to analyse the relationship between managerial ownership 

and private enterprise performance in the context of Baltic countries. We firstly discuss 

the Baltic corporate governance environment and then concentrate on answering the 

hypothesis and the research question. 

Some features of the Baltic corporate governance system can be highlighted 

from our study. Initially, relatively high mean and median of managerial ownership 
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shows that the founders or founder‟s family members mostly run private Baltic 

businesses. Secondly, ownership concentration is predominant as in our sample the 

average number of shareholders is only 2. Thirdly, despite the fact that in Lithuania, 

private companies are allowed to choose to have either General Meeting or Board of 

Directors; in Estonia and Latvia businesses are obliged to have a board of directors 

(Baltic Legal (n.s.); Siems and Cabrelli, 2013; Mazanti-Andersen et al., 2008), and the 

number of board members or managers rarely rises above 1 (average 1.70). As a 

consequence, concentrated governance is prevalent in the Baltic private businesses, 

which mainly can be explained by a small size of Baltic companies.  

From descriptive statistics analysis it might be seen that companies rarely 

become shareholders of private Baltic businesses, which can be explained by the 

reluctance of the founders to sell a part of their business to outsiders (companies, funds, 

foreigners). Another explanation could lie in the fact that currently businesses are not 

attractive to corporate investors (e.g. almost half of companies in our sample provided 

services; businesses generated small revenues). Baltic countries lack fresh startups, 

which could catch the eye of institutional investors, especially the foreign ones. As an 

example we could note that only a few of newly-established businesses have recently 

ensured substantial investments from foreign funds: Vinted (LT), GetJar (LT), BitFury 

(LV), Transferwise (EE). Additionally, the Baltic market is relatively small, according 

to the average revenues and total assets private Baltic businesses are twice less the 

boundary of micro enterprise of the EU (the European Commission, 2015). Therefore, 

the Baltic private businesses generate only a tiny portion of total revenues of private EU 

businesses which is due to the small size of the Baltic countries and less developed 

infrastructure. Moreover, Eastern Europeans are used to raising capital through banks, 

corporate bonds and share issues, however, with crowdfunding becoming more popular, 

in a few years we might observe a completely different ownership situation in the Baltic 

states. 

During the sample gathering several interesting facts were observed regarding 

corporate governance differences within the Baltics. Ownership data for Lithuanian 

companies was very scarce compared to Latvian and Estonian ones. In our sample, 

Lithuanian mean and median MO values highly differed. The possible reason for such 

anomaly might be the fact that private enterprises in the largest Baltic country are not 

obliged to disclose their equity owners to the state registry in case there are more than 
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one shareholder; therefore, only large companies tend to present ownership structure 

voluntarily (The Government of the Republic of Lithuania, 2003). We believe that such 

regulation harms the overall quality of corporate governance, because only listed or 

larger unlisted enterprises that seek for additional financing currently are interested in 

disclosing such information. Moreover, as defined by the Baltic Institute of Corporate 

Governance, one of the main aims of private sector enterprises should be to defend the 

rights of shareholders (Baltic Institute of Corporate Governance, 2011); however, there 

is doubt that such protection cannot be assured and monitored by regulators when the 

ownership information does not reach the state registry. 

Furthermore, results from the regression analysis showed that having more 

directors and board members in a company reduced the performance of private Baltic 

businesses which most likely was associated with the loss of efficiency in governing. 

Debt intensity was found to harm company‟s profitability ratios. Even though leverage 

is associated with increased efficiency of the business, in our sample companies which 

have more debt tend to perform worse. It suggests that the burden of repaying debt 

obligation and strict requirements posed by banks or other lenders outweigh the positive 

leverage effect on performance. Size affected company‟s profitability positively. The 

growth of a company is usually associated with gaining bigger market shares in the 

industry, thus having more constant revenues, exploiting the advantages of economies 

of scale, establishing a trust among suppliers and many other advantages which benefit 

a firm‟s performance. 

The first hypothesis, which stated that the effect managerial ownership has on a 

firm’s performance is nonlinear and the direction of the relationship depends on the 

level of managerial ownership, is confirmed. The authors conclude that MO affects a 

firm‟s ROA nonlinearly. The effect changes its sign twice at approximately 22% and 

64% of managerial ownership. When managers own up to 22% of equity, ROA is 

affected positively and every percentage increase in MO improves ROA by 0.0903%. 

This might be associated with the owner‟s decision to bring professional managers to 

daily business operations. Such actions benefit company performance and boost 

manager motivation, since owners are willing to share up to one fifth of equity. On the 

other hand, ROA starts to diminish when management owns from 22% to 64% of total 

shares. Paulius Martinkus, the president of Baltic Institute of Corporate Governance, 

claims it is unlikely that a professional management would own that much equity in 
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private Baltic enterprises. Therefore, such shareholding most probably indicates that a 

manager is also a founder or founder‟s family member. We believe that due to historical 

reasons Baltic private businesses, managed and controlled by the older generation, lack 

trust to share or give up control, including management, external investors, etc. The 

practice shows that such manager-founder not always has up-to-date knowledge to 

manage a company the most efficiently and continue its growth (Martinkus, personal 

communications). For example, he might not tolerate risk, which arises from leveraging 

a company to reach an efficiency maximum. Therefore, decisions a manager-founder 

makes can be less sophisticated, creative or sensible than the ones of professional 

management, which would result into slowdown of growth or even a decrease of firm‟s 

performance. Due to historic reasons and because comparing to other European 

countries, companies in Baltic states are much more risk averse (Noreika, 2004), 

managers-owners are often entrenched and keep business from opportunities which can 

be brought by professional managers. Finally, when a manager owns more than 64% of 

equity, ROA starts to increase again, however, almost negligibly, as for every 10% 

increase in managerial ownership ROA rises up only by 0.000214%. The authors 

interpret the negligible improvement in ROA as a result of increased governance 

concentration, which is more efficient according to our data. It suggests that a growing 

number of directors affect ROA negatively and it is a case that average number of 

directors when MO is from 0% to 64% (1.92) is slightly higher than in 64%-100% 

range (1.52). To sum up, the authors are able to prove the first hypothesis. 

We would also confirm the second hypothesis that management entrenchment 

effect, characterized by a negative relationship between managerial ownership and 

firm’s performance, is evident at a wider ownership range than in developed countries. 

Even though Baltic managers need more equity to get entrenched (22%), compared to 

their counterparts from developed countries (17%), the entrenchment spread (42 %) is 

much wider than in the US (Morck et al., 1988), the UK (Short and Keasey, 1999) and 

even slightly higher than in Spain (Miguel et al., 2004). This clearly shows that 

entrenched managers in developing countries can enjoy their benefits of control 

substantially longer than in developed states. The possible reason lies in a weaker 

corporate governance system which requires significant improvement. Firstly, since MO 

average in private Baltic firms is very high (59.76%), better minority shareholders 

protection should be guaranteed to secure their wealth from entrenched managers. 
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Secondly, legislation should be improved significantly not only to ensure equal 

representation of minority shareholders but also by adding more consistency. For 

example, Lithuanian enterprises are based on Nordic system; however, some enterprises 

implement characteristics common to German corporate governance system. Therefore, 

the authors believe that by clearing out those inconsistencies, more conflicts between 

managers and owners as well as managers and board of directors could be avoided. This 

would clearly help to reduce the higher management entrenchment spread in Baltic 

private businesses compared to public companies in USA, the UK, Spain and most 

likely other developed countries. 

The confirmation of the third hypothesis, which stated that firms that have a 

maximum level of managerial ownership perform better than the ones where managers 

do not own 100% of equity is based on analysis of descriptive statistics. The authors 

observed that all profitability measures had a tendency to increase sharply at the very 

high managerial ownership levels (90%-100%) (Graphs B.1; B.2; B.3). In fact, the best 

performing companies in terms of median ROE and ROA were the ones which had 

managerial ownership of 95%-100%. This provided strong evidence that 100% or very 

high ownership of the manager would mean that a firm‟s value has reached its 

maximum because there is no separation of ownership and control (Ruan, Tian & Ma, 

2009). Such pattern is consistent with a research which uses the sample of German 

private firms (Mueller & Spitz, 2002). The acceptance of the third hypothesis would 

confirm the convergence of interest hypothesis. However, the second biggest ROA ratio 

and relatively high ROE and PBT margin are also reached at 15%-20% managerial 

ownership levels. As previously mentioned it could indicate the effect of professional 

management. What is interesting, the average revenue of firms where MO is between 

95%-100% and 15%-20% is 1 088 and 4 278 thousand USD respectively. Therefore, we 

can assume that large companies already understand the importance of professional 

management and thus, very high managerial ownership is unsustainable while the 

company grows. Even though a manager-founder has right skills to build a business, to 

maintain it and tolerate higher levels of risk when a company grows, professional 

management should be hired. 

The above-mentioned findings lead to a conclusion that the link between 

performance and managerial ownership of private businesses within the Baltic states 

tends to be non-linear. At low and high levels of MO, firm‟s performance measured by 
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ROA improves, which is consistent with incentive and convergence of interests theory 

and worsens at intermediary levels of MO, which is in line with entrenchment 

hypothesis. It might be summarized, that professional management boards are vital for a 

company‟s success as the firms grow.  In fact, the ability to separate managers from 

main or founding shareholders, which is evident in many developed countries, is an 

indicator of corporate governance advancement (Martinkus, personal communications). 

To sum up, the authors of the research contributed to the existing knowledge of 

the field in several aspects. Firstly, by characterising corporate governance in private 

companies, almost never examined in the previous literature before, the paper provided 

evidence of management entrenchment being more severe in private companies 

compared to the listed ones. Additionally, the study showed the importance of 

professional management incorporation in private business‟ management structure. 

Secondly, the authors provided an up to date research that analyse corporate governance 

features, profitability, size and approach to outside investors of private Baltic 

companies. We highlighted the specifics of Baltic business environment, which also 

explained why the results might differ across countries even with the same level of 

corporate governance development. Finally, we gave examples of corporate governance 

differences in developing and developed countries. 

 

5.1. Limitations of the study 

 When performing the research, the authors faced several limitations that should 

be taken into account by readers when comparing this paper with other studies and 

applying our results. 

One of the main limitations of this study is the quality of data extracted from the 

Orbis database. Orbis collects information from national registries, the authors are not 

able to check the reliability of data using publicly-available alternative databases. The 

authors noticed that financial information about companies from three Baltic countries 

is in many cases very outdated. Orbis database still had companies that had the last 

update in the previous millennium, which caused such firms elimination from the 

sample. Especially weak sample seems to be for Lithuania as only 3.8% of the whole 

population satisfied our sample criteria (had information about their ownership structure 

and financial data up to date). Moreover, the authors were not able to acquire 

information about research and development or advertising expenses that are widely 
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used as control variables, which influence performance, and proved to increase model‟s 

fit (R
2
) significantly. Finally, because the authors extracted only active companies, our 

data has a survivorship bias. Despite all those negative effects, we shaped the dataset in 

a way that the obtained results would be comparable with other studies by accounting 

for outliers and getting rid of large portion of inaccurate data.  

Due to data source constrains, the authors were able to access only the last 

year‟s ownership structures. As a result, cross sectional research design method was 

introduced and; therefore, the authors were not able to test whether the relationship 

found between ROA and MO holds over time. The authors acknowledge that the results 

might be biased by the specifics of the chosen research year. However, the longitudinal 

research design is not necessarily superior over the cross sectional one in Baltic private 

company context because due to inactive incentive system based on stock or stock 

options and illiquidity of private company shares, managerial ownership does not vary 

much over time (Kaserer & Moldenhauer, 2008). 

 The study focus is on businesses that are larger than micro enterprises (revenue 

higher than 100 000 EUR); therefore, generalisation of the results for all companies in 

the Baltic states should be made with prudence. Adding the rest of the companies might 

affect the skewness of the distribution of MO, as there would be significantly more 

small entities that are solely managed by the owner. 

 

6. Conclusions 

 The majority of papers in the research field of managerial ownership analyse the 

biggest world markets (the US, the UK, Western Europe) and leave small and still 

developing countries under researched. Moreover, the results highly differ among the 

existing studies, thus, leaving discussion how to improve corporate governance still 

open. We aimed to fill the gap in the literature and present an up to date and novel 

Baltic managerial ownership research which could serve as a guidance for Lithuanian, 

Latvian and Estonian entrepreneurs and as well as the governments. 

 The proposed research question “What effect does managerial ownership have 

on the performance of private businesses within the Baltic states?” was answered as 

follows. We found that managerial ownership impacts company‟s performance 

nonlinearly. The relationship tends to follow the cubic form when the performance 

firstly improves, then diminishes and afterwards increases again while manager‟s equity 
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stake grows. The authors would like to emphasize the importance of the first region of 

this relationship which appeared to have the strongest effect. Enterprise performance 

can benefit from a decision to bring professional management to a private company and 

motivate it by transferring up to one fifth of ownership to them. In other words, 

professional management boards who are also partial owners of businesses are vital for 

a company‟s success as the firms expand. 

 For further research we suggest to implement a longitudinal research design and 

check if the results are not biased by the specifics of 2014. Moreover, managerial 

ownership itself could be analysed more in depth as CEO‟s, board member‟s and 

manager‟s ownership might have not the same impact on performance. Finally, an 

interesting aspect would be to test whether the presence of professional management 

makes a firm to take more debt in order to increase business efficiency. In our case, 

interest bearing liabilities were not observable.  
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Appendices 

 
Appendix A. Summary of the literature 

 

Table A.1 Summary of previous empirical findings 

 
The table summarizes previous empirical observations. A researched country, a type of a performance 

measure, a research design and sample description are described of each study. The section “Results” 

indicates the observed pattern of relationship between a firm’s performance (dependent variable) and 

managerial ownership (independent variable). 
 

Author(s) (year), 

researched country 
Performance measure Research design, sample Results 

Morck et al. 

(1988), the US 
Tobin‟s Q Cross sectional, 371 Fortune 

500 firms 
Cubic relationship: 0-5% 

positive link; 5-25% 

negative link; >25% 

positive link 

McConnel and 

Servaes (1990), 

the US 

Tobin‟s Q Cross sectional, 1173 firms in 

1976 and 1093 in 1986 from 

NYSE or AMEX 

Curvilinear relationship: 

(a) For 1976: 0-49.4% 

positive link; >49.4% 

negative link; (b) For 

1986: 0-37.6% positive 

link; >37.6% negative link 

Short and Keasey 

(1999), the UK 
RSE (profits 

attributable to 

shareholders/ 

shareholders‟ equity 

and reserves);  VAL 

(the market value of the 

firm/ the book value of 

equity) 

Longitudinal, 225 firms from 

London Stock Exchange 
Cubic relationship: RSE 

model: 0-15.58% positive 

link; 15.58-41.84% 

negative link; >41.84% 

positive link; VAL model: 

0-12.99% positive link; 

12.99-41.99% negative 

link; >41.99% positive link 

Bohren and 

Odegaard (2004), 

Norway 

Tobin‟s Q; ROA; RoS 

(market return on the 

stock) 

Longitudinal, 217 firms listed 

on Oslo Stock Exchange 
Curvilinear relationship; 

turning points are not 

emphasized 

Beiner et al. 

(2004), 

Switzerland 

Tobin‟s Q Cross sectional, 109 firms 

quoted at the Swiss Stock 

Exchange 

Curvilinear relationship; 

turning points are not 

emphasized 

Severin (2002), 

France 
ROI; ROE; Tobin‟s Q; 

Marris ratio (market 

value of equity/ book 

Cross sectional, 199 from 

Paris Bourse 
Curvilinear relationship: 0-

66% positive link; >66% 
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value of equity) negative link 

Miguel et al. 

(2004), Spain 
The market value of 

shares divided by the 

replacement value of 

total assets 

Longitudinal, 135 from 

Madrid Stock Exchange 
Cubic relationship: 0-35% 

positive link; 35-70% 

negative link; >70% 

positive link 

Ruan et al. (2011), 

China 
Tobin‟s Q Longitudinal, 197 civilian-run 

listed firms 
Cubic relationship: 0-18% 

positive link; 18-64% 

negative link; >64% 

positive link 

Demsetz and 

Villalonga (2001), 

the US 

Tobin‟s Q Cross sectional, 223 firms 

from CDE and Fortune 500 
No link 

Loderer and 

Martin (1997), the 

US 

Tobin‟s Q Longitudinal, 867 enterprises 

listed on the Center for 

Research in Security Prices 

(CRSP) 

No link 

Cho (1998), the 

US 
Tobin‟s Q Cross sectional, 326 Fortune 

500 firms 
No link 

Himmelberg et al. 

(1999), the US 
Tobin‟s Q Longitudinal, 398 Compustat 

firms 
No link; quadratic 

relationship after 

controlling for endogeneity 

Kaserer and 

Moldenhauer 

(2008), Germany 

Tobin‟s Q; stock price 

performance 
Cross sectional, 238 firms 

from CDAX index 
Positive link 

Simoneti and 

Gregoric (2004), 

Slovenia 

EBITDA/Sales Longitudinal, 182 firms(140 

listed; 42 non-listed) 
U-shaped relationship: 0-

10% negative link; >10% 

positive link 

Farooque et al. 

(2007), 

Bangladesh 

Tobin‟s Q; ROA Longitudinal, 660 firms from 

Dhaka Stock Exchange 
No link 

Mandaci and 

Gumus (2010), 

Tobin‟s Q; ROA Cross sectional, 203 firms 

listed on Istanbul Stock 

Negative link 
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Turkey Exchange 

Mueller and Spitz 

(2002), Germany 

A measure constructed 

based on answers from 

the survey 

Longitudinal, 1300 firms in 

the German business-related 

service sector 

Curvilinear relationship: 0-

80% positive link; >80% 

negative link 

Source: created by the author 

 

 

 

 

 

Appendix B. Descriptive statistics  

 

Table B.1 Descriptive statistics of private Baltic companies after a revenue threshold 

was introduced 

 

Pattern of MO, size and profitability measures of total sample of private Baltic companies in 2014 are 

presented using a threshold of 121.41 thousand USD. Inforrmation extracted from Orbis database, 

calculations made by the authors. 

 

Source: created by the authors 

 

 Obs. Mean Median Std. Dev. Skewness Kurtosis Min Max 

MO (%) 51776 59.76  99.99 45.61 -0.40 1.29 0 100 

Num_Dir 51627 1.70 1 1.32 8.83 333.81 0 80 

Revenue (th USD) 51776 3165 462 23132.41 38.03 2174.33 121.41 1885486 

TA (th USD) 51773 2776 293 31783.48 76.80 8182.89 0 4233055 

ROE (%) 45095 23.96 18.74 68.56 -1.05 16.44 -382.5 374.88 

ROA (%) 50602 9.80 6.10 23.80 0.29 6.09 -82.46 94.94 

PBT_margin (%) 51776 5.59 3.11 28.67 -7.34 128.23 -535.45 100 

DI 51747 0.76 0.57 2.02 17.92 380.54 0 46.91 

Comp_own 49104 0.22 0 0.41 1.37 2.88 0 1 
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Table B.2 Descriptive statistics of private Baltic companies according to each country after a revenue threshold was introduced 
 

Pattern of MO, size and profitability measures of observed private companies in Estonia, Latvia and Lithuania in 2014 are presented using a revenue threshold of 121.41 thousand USD. 

Information extracted from Orbis database, calculations made by the authors. 

Source: extracted from Orbis database, created by the authors. 
 

 

Table B.3 Descriptive statistics of private Baltic companies according to sectors after a revenue threshold was introduced 

 
Pattern of MO, size and profitability measures of private Baltic companies distinguished among 7 different sectors in 2014 are presented using a revenue threshold of 121.41 thousand USD. 

Information extracted from Orbis database, calculations made by the authors. 
 

 

% of 

total 
Obs MO (%) Num_Dir Revenue (th USD) TA (th USD) ROE (%) ROA (%) 

Profit 

margin 

(%) 

DI 
Company 

ownership 

   
Mean Median Mean Median Mean Median Mean Median Median Median Median Median % of total 

Mining 8 3682 45.71 12.52 1.61 1 1415 372 2128 528 13.67 7.07 8.76 0.42 12 

Construction 13 5753 70.22 100 1.51 1 1915 429 1216 193 22.95 8.04 3.23 0.52 11 

 

Obs Mean Median Std. Dev. Skewness Kurtosis Min Max 

EE LT LV EE LT LV EE LT LV EE LT LV EE LT LV EE LT LV EE LT LV EE LT LV 

MO (%) 21308 5186 25282 64.92 26.04 62.32 100 0 100 44.20 38.54 45.24 -0.63 1.09 -0.51 1.55 2.50 1.39 0 0 0 100 100 100 

Num_Dir 21267 5173 25187 1.86 1.72 1.56 1 1 1 1.36 2.00 1.07 -2.85 18.65 3.80 27.16 593.25 38.83 0 0 0 35 80 30 

Revenue (th USD) 21308 5186 25282 2449 9397 2490 407 1866 416 17518 44943 20350 49.50 21.10 40.40 4027.48 685.26 2179.50 121 122 121 1665846 1885486 1378809 

TA (th USD) 21308 5186 25279 2605 6747 2105 278 952 244 26274 49065 31458 65.01 33.29 104.29 5949.29 1436.79 13276.96 0 2.07 0 2743989 2453723 4233055 

ROE (%) 20485 4952 19658 16.90 22.02 31.80 15.57 15.61 24.0 62.91 48.20 77.20 -2.10 -0.59 -0.58 19.51 24.43 13.27 -383 -383 -383 374.88 374.88 374.88 

ROA (%) 21046 5168 24388 11.20 9.56 8.65 7.15 6.67 5.04 23.66 16.43 25.14 0.38 0.65 0.21 5.92 8.63 5.77 -82 -82 -82 94.94 94.94 94.94 

PBT_margin (%) 21308 5186 25282 8.18 4.41 3.64 4.09 3.15 2.37 29.98 16.70 29.30 -6.20 -14.40 -7.97 110.659 454.02 128.29 -535 -535 -535 100 100 100 

DI 21305 5185 25257 0.50 0.54 1.02 0.43 0.51 0.72 1.07 0.72 2.68 32.67 44.93 13.62 1304.84 2694.48 217.90 0 0 0 46.91 44.36 46.91 

Comp_own 20617 3556 24931 0.24 0.32 0.19 0 0 0 0.43 0.47 0.39 1.24 0.77 1.61 2.53 1.60 3.59 0 0 0 1 1 1 
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Manufacturing 9 4155 57.38 75 1.91 1 4759 718 3623 418 15.50 5.81 3.00 0.55 25 

Transportation, 

communications, 

electric, gas, and 

sanitary service 

11 5202 60.88 100 1.72 1 4160 614 6284 325 15.63 4.83 2.29 0.62 21 

Wholesale trade 31 13871 62.43 100 1.68 1 4869 626 1965 288 18.42 5.34 1.99 0.62 19 

Retail trade 2 1101 62.33 100 1.66 1 914 318 843 115 18.56 3.00 0.96 0.79 23 

Services 25 11492 55.89 80 1.76 1 1433 320 3094 274 23.34 7.42 5.95 0.53 29 

Source: extracted from Orbis database, created by the authors. 
 

 

Table B.4 Descriptive statistics of private Baltic companies without revenue threshold 

 
Table B.4 Pattern of MO, size and profitability measures of private Baltic companies in 2014 are presented iwithout using a threshold. Information extracted from Orbis database, calculations 

made by the authors. 

 

 % of 

total 

# of 

companies 

MO (%) # of directors Revenues (th 

USD) 

TA (th USD) ROE 

(%) 

ROA 

(%) 

Profit 

margin 

(%) 

DI Company 

ownership 

   Mean Median Mean Median Mean Median Mean Median Median Median Median Median % of total 

EE 43% 63307 74.59% 100% 1.47 1 845 49 960 45 12.59% 6.54% 5.11% 0.28 12% 

LT 4% 5529 24.98% 0% 1.68 1 8817 1,635 6351 856 15.23% 6.43% 3.06% 0.51 32% 

LV 53% 76862 76.22% 100% 1.33 1 842 52 761 29 24.60% 3.42% 1.21% 0.84 9% 

Total 100% 145698 73.57% 100% 1.41 1 1146 55 1059 40 16.50% 5.05% 2.74% 0.55 11% 

Source: extracted from Orbis database, created by the authors.  
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Table B.5 Descriptive statistics of the performance of companies at specific managerial 

ownership levels 

 
Profitability measures (ROE, ROA and profit margin) are presented at different levels of managerial ownership in 

2014. The companies having precisely the upper boundary of MO (5%, 10%, etc.) are included in the primary bracket. 

A revenue threshold of 121.4 thousand USD is used.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Source: extracted from Orbis database, created by the authors.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

MO level 
Obs of 

MO 

ROE 

(%) 

ROA 

(%) 

Profit 

margin 

(%) 

0%-5% 16814 15.13 5.08 3.18 

5%-10% 320 20.77 6.29 3.09 

10%-15% 205 13.97 6.48 3.59 

15%-20% 325 17.56 6.73 3.44 

20%-25% 389 17.30 5.43 3.13 

25%-30% 311 13.63 5.93 2.94 

30%-35% 564 16.87 5.64 2.81 

35%-40% 396 12.39 4.60 2.55 

40%-45% 234 13.31 4.36 2.33 

45%-50% 2172 19.51 5.84 2.92 

50%-55% 441 14.53 5.36 2.84 

55%-60% 376 13.00 5.45 3.15 

60%-65% 234 9.96 4.52 2.60 

65%-70% 648 13.53 5.13 2.92 

70%-75% 391 11.55 4.51 2.44 

75%-80% 367 11.80 4.94 3.10 

80%-85% 179 12.16 6.55 3.87 

85%-90% 383 14.46 5.77 3.55 

90%-95% 223 8.74 2.94 1.88 

95%-100% 26804 23.00 7.22 3.11 

0-50% 21730 15.46% 5.22% 3.13% 

50-95% 3242 12.58% 4.97% 2.88% 
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Graph B.1 Fluctuations of ROE ratio  
 

Fluctuations are presented according to different levels of managerial ownership.  

Source: Orbis database, graph created by the authors 

 

 

 

Graph B.2 Fluctuations of ROA ratio  
 

Fluctuations are presented according to different levels of managerial ownership.  
 

 
Source: Orbis database, graph created by the authors 
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Graph B.3 Fluctuations of PBT margin ratio  
 

Fluctuations are presented according to different levels of managerial ownership.  

 

 
Source: Orbis database, graph created by the authors 
 

 

Table B.6 Correlation between variables  
 

The table presents correlations between different variables after a threshold was introduced. Variables ROE, 

ROA, PBT margin and DI are winsorized and logarithmic values for Number of directors and Size are used 

while computing correlations. 

 

VARIABLE MO MO2 MO3 
NUM 

DIR  

COMP 

 OWN 
SIZE ROE ROA 

PBT 

MARGI

N 

DI 

MO 1.000          

MO2 0.985 1.000         

MO3 0.967 0.996 1.000        

NUMDIR 

(LOG) 
-0.178 -0.184 -0.187 1.000       

COMPOWN -0.650 -0.624 -0.606 0.325 1.000      

SIZE (LOG) -0.312 -0.310 -0.306 0.366 0.365 1.000     

ROE 0.048 0.051 0.053 -0.066 -0.043 -0.003 1.000    

ROA 0.083 0.086 0.088 -0.087 -0.079 -0.058 0.639 1.000   

PBT 

MARGIN 
0.001 0.007 0.010 -0.042 -0.021 -0.064 0.336 0.499 1.000  

DI -0.003 -0.002 0.001 -0.042 0.035 0.074 -0.031 -0.323 -0.235 1.000 

Source: created by the authors 
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Appendix C. Results from regressions 

 

Table C.1  Results from regressions while testing a cubic relationship 

 
The table summarizes the results from a nonlinear (cubic) OLS regressions. The table reports the estimated 

coefficients obtained from the regressions with standard errors. The model used is: Performancei = α + β1MOi 

+ β2MOi 
2 + β3MOi 

3 + β4Sizei + β5DIi + β6NumDiri  + δi + λi + νi + εi; where MO indicates managerial 

ownership, Size denotes company’s size expressed as ln(revenue), DI is debt intensity (book value of debt 

divided by total assets), NumDir indicates the current number of directors, managers and contacts in a 

company, δ is a binary variable which equals to 1 if among company’s shareholders there are other firms. 

Standard errors (in parentheses below the coefficients) and F-statistics (with p-values in the parentheses 

below. R2 and adjusted R2 are calculated by running an OLS regression. (1) * indicates a 10% significance 

level, (2) ** indicates a 5% significance level, (3) *** indicates a 1% significance level of the estimated 

coefficients.  

 

Regression 1 2 3 

NO. OF 
OBSERVATIONS 

47 485 42 287 48 548 

    

VARIABLE Dependent variable 

 ROA ROE PBT margin 

MO 0.0903 0.1575 0.0798 

 (0.043)** (0.255) (0.143) 

MO2 -0.0027 -0.0055 -0.0034 

 (0.027)** (0.150) (0.025)** 

MO3 0.00002 0.00004 0.00002 

 (0.009)*** (0.059)* (0.008)*** 

NUM DIR -2.5716 -8.5705 -1.6225 

 (0.000)*** (0.000)*** (0.000)*** 

DI -7.6324 -15.832 -2.0239 

 (0.000)*** (0.000)*** (0.000)*** 

∆ -2.6139 -1.3143 -5.1310 

 (0.000)*** (0.257) (0.000)*** 

SIZE 0.8839 2.7905 1.1573 

 (0.000)*** (0.000)*** (0.000)*** 

INDUSTRIES All significant All significant 
All significant, 

except S1 

COUNTRIES All insignificant All significant All significant 

CONSTANT 13.4450 30.8340 5.3755 

 (0.000)*** (0.000)*** (0.000)*** 

TURNING POINTS 21.94% 18.71% 13.94% 

 64.15% 58.34% 71.52% 
 

F-statistics tests the null hypothesis: 
 299.21 80.92 160.50 

 (0.000) (0.000) (0.000) 

Regression summary statistics 

R2 0.0864 0.0279 0.0473 

Adj. R2 0.0861 0.0276 0.0470 
Source: created by the authors
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Appendix D. Results from robustness checks 

 

Table D.1 Results from piecewise linear regressions while testing cubic relationship 

robustness 

 
The table reports the estimated coefficients obtained from the regressions with White’s heteroskedasticity 

consistent standard errors. The model used is: Performancei = α + β1M1i + β2M2i + β3M3i + β4Sizei + β5DIi + 

β6NumDiri + δi + λi + νi + εi; where M1, M2 and M3 indicate the region of managerial ownership between 

inflection points, Size denotes company’s size expressed as ln(revenue), DI is debt intensity (book value of debt 

divided by total assets), NumDir indicates the current number of directors, managers and contacts in a 

company, δ is a binary variable which equals to 1 if among company’s shareholders there are other firms. 

Standard errors (in parentheses below the coefficients) and F-statistics (with p-values in the parentheses 

below. R2 is calculated by running an OLS regression. (1) * indicates a 10% significance level, (2) ** indicates 

a 5% significance level, (3) *** indicates a 1% significance level of the estimated coefficients.  

 

Regression 4 5 6 

NO. OF 
OBSERVATIONS 

47 485 42 287 48 548 

    

VARIABLE Dependent variable 

 ROA ROE PBT margin 

M1 0.0337 0.0168 0.0532 

 (0.224) (0.885) (0.354) 

M2 -0.0193 -0.0217 -0.0547 

 (0.353) (0.763) (0.007)*** 

M3 0.0790 0.2068 0.0995 

 (0.000)*** (0.000)*** (0.000)*** 

NUM DIR -2.5960 -8.6721 -1.6318 

 (0.000)*** (0.000)*** (0.000)*** 

DI -7.6341 -15.8123 -2.0240 

 (0.000)*** (0.000)*** (0.000)*** 

∆ -2.6154 -1.3157 -5.1361 

 (0.000)*** (0.264) (0.000)*** 

SIZE 0.8805 2.7776 1.1558 

 (0.000)*** (0.000)*** (0.000)*** 

INDUSTRIES All significant All significant 
All significant, 

except S1 

COUNTRIES All insignificant All significant All significant 

CONSTANT 13.5033 31.0363 5.4011 

 (0.000)*** (0.000)*** (0.000)*** 

TURNING POINTS 21.94% 18.71% 13.94% 

 64.15% 58.34% 71.52% 
 

F-statistics tests the null hypothesis: 
 79.08 76.12 83.92 

 (0.000) (0.000) (0.000) 

Regression summary statistics 

R2 0.0863 0.0278 0.0473 
Source: created by the authors. 
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Table D.2 Results from regression while testing a quadratic relationship 
 
The table reports the estimated coefficients obtained from the regressions with standard errors. The model 

used is: ROAi = α + β1MOi + β2MOi 
2 + β3Sizei + β4DIi + β5NumDiri + δi + λi + νi + εi; where MO indicates 

managerial ownership, Size denotes company’s size expressed as ln(revenue), DI is debt intensity (book value 

of debt divided by total assets), NumDir indicates the current number of directors, managers and contacts in a 

company, δ is a binary variable which equals to 1 if among company’s shareholders there are other firms. 

Standard errors (in parentheses below the coefficients) and F-statistics (with p-values in the parentheses 

below. R2 and adjusted R2 are calculated by running an OLS regression. (1) * indicates a 10% significance 

level, (2) ** indicates a 5% significance level, (3) *** indicates a 1% significance level of the estimated 

coefficients  

 

 

Regression 7 

NO. OF 
OBSERVATIONS 

45 615 

  

VARIABLE Dependent variable 

 ROA 

M0 -0.1931 

 (0.184) 

M02 0.0004 

 (0.001)*** 

NUM DIR -2.6153 

 (0.000)*** 

DI -7.6365 

 (0.000)*** 

∆ -2.6283 

 (0.000)*** 

SIZE 0.8773 

 (0.000)*** 

INDUSTRIES All significant 

COUNTRIES All insignificant 

CONSTANT 13.5982 

 (0.000)*** 

TURNING POINT 20.99% 
 

F-statistics tests the null hypothesis: 

 320.06 

 (0.000) 

Regression summary statistics 

R2 0.0863 

Adj. R2 0.0860 
Source: created by the authors. 
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Table D.3 Results from regression while testing the robustness of a quadratic 

relationship 
 

The table reports the estimated coefficients obtained from the regressions with White’s heteroskedasticity 

consistent standard errors. The model used is: ROAi= α + β1M1i + β2M2i + β3Sizei + β4DIi + β5NumDiri + δi + λi 

+ νi + εi; where M1 and M2 indicate the region of managerial ownership between inflection point, Size denotes 

company’s size expressed as ln(revenue), DI is debt intensity (book value of debt divided by total assets), 

NumDir indicates the current number of directors, managers and contacts in a company, δ is a binary variable 

which equals to 1 if among company’s shareholders there are other firms. Standard errors (in parentheses 

below the coefficients) and F-statistics (with p-values in the parentheses below. R2 is calculated by running an 

OLS regression. (1) * indicates a 10% significance level, (2) ** indicates a 5% significance level, (3) *** 

indicates a 1% significance level of the estimated coefficients. 
 
Regression 8 

NO. OF 
OBSERVATIONS 

47 485 

  

VARIABLE Dependent variable 

 ROA 

M1 -0.0277 

 (0.204) 

M2 0.0413 

 (0.000)*** 

NUM DIR -2.6449 

 (0.000)*** 

DI -7.6372 

 (0.000)*** 

∆ -2.5773 

 (0.000)*** 

SIZE 0.8779 

 (0.000)*** 

INDUSTRIES All significant 

COUNTRIES All insignificant 

CONSTANT 13.5406 

 (0.000)*** 

  

TURNING POINT 20.99% 

  

F-statistics tests the null hypothesis: 

 84,60 

 (0.000) 

Regression summary statistics 

R2 0.0861 
Source: created by the authors. 
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Appendix E. Variance inflation factors 

 

Table E.1 Variance inflation factors for (1) regression 

 
The table reports the summary of VIF factors for regressors. Managerial ownership measures are excluded, 

because VIF test is not appropriate to test products of other variables (MO2 and  MO3). 

 

VARIABLE VIF 

NUM DIR 1.26 

DI 1.07 

∆ 2.08 

SIZE 1.51 

INDUSTRIES 

average 
1.32 

COUNTRIES 

average 
1.19 

AVERAGE 1.41 
Source: created by the authors. 
 
 
 
 
Appendix F. Sample selection 

 

Table F.1 Sample selection process 

 

Total number of firms from the Baltic states that 

were included in Orbis database 

575 618 

Less firms that have out-dated data (369 872) 

Sub-total 205 746 

Less financial sector (780) 

Sub-total 205 038 

Less listed and delisted firms (91) 

Sub-total 204 947 

Less companies with missing ownership information 

or with anomalies in their data 
(59 249) 

Sub-total 145 698 

Less firms with revenue less than $ 121 410 (93 922) 

Final usable sample 51 776 
 

Source: created by the authors. 

 


