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PANU KALMI1

EMPLOYEE OWNERSHIP AND DEGENERATION
Evidence from Estonian case studies
August 2002
Abstract: One of the surprising developments in post-socialist economies is the high incidence of
employee owner ship. However, the available evidence suggests that the number of employee-owned
firms is declining quite rapidly. This finding can be related to the earlier economics literature on
employee ownership. The possibility of employee ownership to survive, or the tendency to
'degenerate', has bothered sympathetic observers ever since J.S. Mill, and the degeneration hypothesis
has also inspired a fair amount of empirical research.
This paper uses a unique data collected from Estonia, that allows for a new empirical approach to the
question of degeneration. I use survey data collected on individual employees in analysing the
determinants of ownership, and the impact of ownership to job attitudes. The statistical analysis is
complemented by the findings from the interviews with the managers. This approach yields some new
interpretations on the process of ownership evolution in transition economies.
JEL classification: J54, M54, P31
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Employee Ownership and Degeneration: Evidence from Estonian Case Studies
1 Introduction
The economic transition of post-communist countries has been accompanied with an unprecedented
growth of employee share ownership. This growth resulted from the widespread application of
privatisation methods that favoured employees in the process of buying the assets of state-owned
enterprises. According to the EBRD Transition Report 1997 (EBRD, 1998, p. 90), managementemployee buy-outs or voucher schemes with concessions to employees were used as a primary
privatisation method in 12 out of 22 surveyed countries in the area, including Russia, Poland,
Slovenia, and the Ukraine. It had been used as a secondary method in four more countries surveyed,
including Estonia.
The rise of employee ownership has not failed to attract the attention of transition economies
scholars. Much has been written on the impact of employee ownership to the economic development
of these countries.2 However, more recent evidence suggests that employee ownership is in decline. It
may even disappear from the scene leaving little mark on the economic or institutional development
on the transition economies.3
The decline of employee ownership in transition seems to be related to an older
phenomenon that has become known in the literature as ‘degeneration’. This term refers to the attrition
of ownership base in employee-owned firms, because the incumbent owners have insufficient
incentives to increase the number of owners. This paper documents the process of degeneration for a
small sample of Estonian enterprises, from which the author managed to collect data on individual
employees. In section 2 I give a brief and informal introduction to the problem of degeneration
borrowing from the literature of ‘labour self-management’, and discuss earlier empirical work on the
subject. In section 3 I briefly present the privatisation policies in Estonia and refer to earlier findings
with firm-level data on Estonia, showing that the decline of employee ownership is really an issue in
Estonia. In chapter 4, I analyse the determinants of ownership at the level of individuals in five
Estonian employee-owned firms.
After showing that the exclusion of new employees is an issue in Estonia, I go on in
chapter 5 to explore the possible reasons for that. I analyse the possible complementarity between
employee ownership and organisational practices (or rather the lack of the link), need of equity for
2

See Fitzroy et al. (1998) for a mainly positive evaluation and Aghion and Blanchard (1998) for an overwhelmingly
negative assessment.
3
Post-privatisation ownership developments have been rather poorly documented in most cases compared to the extensive
ownership surveys immediately following privatisation. Apart from the Estonian case which is discussed in this paper, the
impression on declining employee ownership rests on the studies by Blasi, Kroumova and Kruse (1997); Jones (1998);
Djankov (1999); Estrin and Wright (1999); and Kozarzewski and Woodward (2001).
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investment funding, and the decision-making costs related to ownership. In conclusion, I find that the
mechanisms that would support the sustainability of employee ownership are virtually absent, while
the reasons that discourage the extension of ownership to new employees are present.
2 The problem of degeneration
2.1. The nature of the problem
The failure of democratic enterprises to ‘reproduce’ the ownership base by extending ownership rights
(shares) to new employees has been a theme that has been raised on the literature on economic
democracy repeatedly at least since J.S. Mill’s Principles of Political Economy. Avner Ben-Ner (1984)
and Hajime Miyazaki (1984) introduced the issue of degeneration to the neoclassical theory of labour
self-management. The idea behind their argument is simple: The more there are owners sharing the
residual revenue of the firm, the less is the share of each owner individually. The type of rent insiders
enjoy is not necessarily profits, but it may also take the form of greater job security or better working
conditions. However, the incumbent insiders would rather enjoy more of the good by themselves.
Therefore, when employee-owners retire, the incumbent owners do not extend ownership rights to new
employees. In this process, ownership will shift gradually outside the enterprise and the number of
employee-owners tends (‘degenerates’) to zero.
In their adopted labour-management framework, Ben-Ner and Miyazaki both assumed the
absence of market for ownership. In the transition context, where employee ownership typically
appears in ordinary joint-stock companies, one could expect some sort of a market for shares to
develop. However, it may still be very difficult to create a market for shares in employee-owned firms
(Dow and Putterman, 2000). New employees are likely to be risk averse and wealth constrained; or
they may suspect that incumbent owners may offer shares only at overvalued prices. Setting a price is
likely to be very difficult, since all parties are likely to lack information about the true value and
earnings potential of the assets. The incumbent owners may fear that new employees may shift the
balance of decision-making coalitions. For these reasons, it is very difficult to set such a price for
shares that the incumbent owners would be fully compensated for their loss of rents.
The problem of degeneration thus seems to imply non-existence of employee-owned firms.
However, some further qualifications can be made. Miyazaki regards the sharing of the capital
investment and thereby of financial risk as the raison d’être for labour-managed firms, while Ben-Ner
maintains that ownership may improve work motivation and therefore be sustainable.4 In general, it
4

Of course, many others think that the rarity of employee-owned organisation is related to issues of risk sharing:
Ownership is best delegated altogether to risk-neutral investors operating in the equity market. However, according to
Miyazaki employee ownership helps to smooth the risk associated with variations in income, since labour-managed firms
are likely to provide insurance against layoffs. He shows that under certain circumstances employees would prefer to work
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can be conjectured that if the owners bring substantial resources to the firm or if ownership produces
behavioural changes among employee-owners, the result of declining ownership base may not hold.
These issues are ultimately empirical ones. However, some tentative hypotheses concerning the
transition economies can be made. The emergence of employee-owned firms in transition economies
was quite accidental and was often related to political economy of privatisation. Therefore, the
incidence of employee ownership may not be so much related to risk pooling or complementarity of
employee ownership to certain production technologies (as one would assume to be the case in
developed economies), but it may rather reflect seizing the opportunities that opened during the
privatisation process. If the motives of employee share ownership are rather related to making profits
from buying undervalued assets in privatisation, or protecting jobs, then one would assume that
incumbent owners do not have incentives to extend ownership to new employees.
2.2 Earlier empirical results
The problem of degeneration has been addressed also in empirical literature. There have been two
types of studies: One kind of studies have discussed conversions of worker co-operatives to profitmaximising firms, and the other type have investigated changes in so-called ‘membership ratios’ (the
ratio of employee-owners (members) to the total number of employees) in co-operatives. Jones (1975)
showed in a pioneering study that contrary to the claims of Sidney and Beatrice Webb, the British
worker co-operatives found in the 19th century had a better survival record than their capitalist
counterparts. Jones (1979) and Pérotin (1997) obtained similar results for US and French cooperatives, respectively. However, Russell (1995) provides evidence on substantial degeneration
among Israeli industrial worker co-operatives. The studies of the second kind have also often found
evidence on degeneration; for instance, Estrin and Jones (1992) found evidence that membership ratios
declined when the age of the co-operative increased, and Russell and Hanneman (1994) reported
similar results for Israeli co-operatives. Also Craig and Pencavel (1992), though not focusing on
degeneration, report declining membership ratios in their sample of US plywood co-operatives. The
conclusion emerging from the literature seems to be that employee-owned firms are subject to
degenerative pressures, but when it comes to survival, the record is by no means worse than it is for
investor-owned or entrepreneurial firms.
However, neither of these measures provides direct evidence on the failure to include new
employees as owners. In this paper, I am able to analyse this issue directly, since I have information on
the ownership status of individuals and on the timing of their entry to the firm. More generally, this

in employee-owned firms rather than in conventional firms. When this happens, it is optimal for the employee-owners to
share the financial risk (to some degree).
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paper is one of the very few papers that examine the determinants of employee ownership on the
individual level.5
3 Privatisation and secondary ownership transfers in Estonia
Employee financial participation played a large role in Estonian privatisation processes. However, it
was largely limited to the early privatisation in Estonia. The earliest form of employee ownership in
Estonia were the co-operatives and small state enterprises that were related to Gorbachev's reform
policies in the late 1980s. Afterwards, the leasing processes that were initiated mainly in 1990-1991
and the privatisation of collective farms, that took place mainly in 1992-1993, added to the number of
employee-owned firms. According to the estimations based on a large sample of firms, employees
became the largest group of owners in around 25% of firms privatised before 1995 (Kalmi, 2002).6
The establishment of employee-owned firms was certainly not limited to the smallest firms; on the
contrary, some of the largest firms in the sample were privatised to employees. However, the
establishment of Estonian Privatisation Agency in 1993 and the accompanied change in privatisation
policies put an end to the ownership transfers to employees.
After the early privatisation, the importance of employee privatisation has declined in two
ways: First, there has been significant exit from employee ownership. Kalmi (2002), using the panel
data on Estonian enterprises, shows that of 46 enterprises in which employees were the largest group
of owners in 1995 only 12 remain employee-owned in 1999, i.e. almost 75% of initially employeeowned firms change into other ownership categories (to outsider ownership, managerial ownership, or
to the ownership of former employees).7 High exit rates of course contribute to the decline of
employee ownership, but it is also noteworthy that the entry rates of employee-owned firms have also
remained low after the initial burst of privatisation. It is very rare that employees take over a private
firm: this happens only in around 5% of the sample firms. Because of the change in privatisation
policies, ownership transfers to employees became very rare in Estonian privatisation process.
Unlike in Western economies, high exit rates thus seem to be a significant phenomenon for
employee owned firms in transition. The interesting question is how this development takes place. In
early transition, some observers believed that employees would sell their shares after privatisation in
the secondary markets for shares (e.g. Chilosi, 1996). However, Kalmi (2002), who conducted a
survey in around 80 Estonian enterprises with some degree of insider ownership, finds that the
secondary market for shares has remained undeveloped and the trading takes place infrequently. If
there is any trading of shares, it is typically not the incumbent employees who sell their shares, but
5

An exception is the recent paper by Dong, Bowles and Ho (2002a).
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(2000).
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rather former employees. The buyers are most often managers. It is somewhat more common that the
ownership relations are shaken in new share issues, but the most important cause for ownership
changes seems to employee turnover. In the same survey, it was found out that only one firm had a
mechanism to extend ownership to new employees.
4 Empirical evidence
4.1 Introduction
Case studies can help us to learn more about the phenomenon of degeneration. It is especially
important that with the help of individual survey data, we can find the determinants of employee
ownership at the individual level. This helps us to get direct evidence on degeneration, i.e. whether the
new employees are excluded from ownership or not.
The individual-level data presented here is collected from five case studies the author
conducted in Estonia during spring-autumn 1999. The case studies involved two interviews with the
managing director and a survey questionnaire directed to the employees. One should note a selection
bias arising from the objectives of the study and its cross-sectional design. To analyse the determinants
of ownership at the individual level, I had to select enterprises where there was still a substantial
amount of employee ownership left. Thus, the selection was biased towards the enterprises that had
been more resistant to ownership change than what was the case in Estonian employee-owned
enterprises in average. Therefore, the case firms do not provide evidence on how ownership typically
evolves in Estonian employee-owned organisations. On the other hand, if we find evidence on
degeneration from these firms, we may generalise these findings to the population of Estonian
employee-owned enterprises with some confidence: If degeneration is an issue in these firms where
employee ownership has been (relatively) long-lasting, then the same applies probably also to those
firms which have changed to have a different composition of ownership.
Of the case study firms, 3 were public limited companies, 1 private limited company, and 1 cooperative. Despite the differences, ownership form was not particularly important determinant of
ownership structures or of change in them. In all of the firms (including the co-operative), ownership
was based on individual shares. Moreover, in all cases the shares were transferable only among
incumbent shareholders, but on the resolution of management board or shareholder meeting could be
extended to new shareholders as well. Perhaps the most important difference was than in the cooperative the shares were required to be equal among the members of the co-operative. This prevented
ownership concentration typical to some other firms in the sample.
7
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INSERT TABLE 1 HERE
An overview table 1 summarises the ownership development in the surveyed firms. The first
row indicates the year of privatisation. 4 of the 5 firms are privatised in early transition. The firm A is
exceptional, since its employees own part of the shares although the firm is privatised quite late (in
1997). The initial degree of employee ownership varied quite much. In firms B and D, employees
owned over 95 % of shares. The co-operative E was co-owned to a considerable degree by local
inhabitants and its former employees (i.e. members of the previous collective farm, of which E was a
successor). Firm A was the only case where employees had initially only a minority shareholding. The
majority of shares was in this firm owned by 6 management members.
Participation ratios are defined as the number of employee-owners to the total number of
employees and they are also displayed in the table 1. One can see that 4 of the 5 sample firms show
substantial similarity: With the exception of the firm D, the participation ratios are around 80 %. In
firm D, only 28 % of the workforce in 1991 shared in ownership.
The two next rows present employee ownership in equity in 1999 and participation ratio in
1999. Compared to the figures at the time of privatisation, one may note that with one exception, all of
the figures have declined. This exception is the participation ratio in firm D, which has increased a
surprising 30 percentage points (from 28 % to 58 %). However, this is not because of new shares
issued to employees, but rather because the number of employees in this firm has declined from 549 to
172, but over 60 % of initial shareholders still work in the firm.8 Employees had remained majority
owners in firms B and D, and in C they were dominant owners.
Again, these declines can be interpreted as evidence on degeneration. However, the
development of ownership was quite different across firms. Increases in the ownership of former
employees were particularly pronounced in firms D and E, and in the latter one former employees
were at the time of interview already dominant ownership group. In both of these firms, there had been
very limited trading with shares; in the firm D, there had been actually no trading with shares since
1991, when the firm was privatised! The situation was different in firms B and C, where former
employees owned only around 20 % of shares. This was largely because in both of these firms shares
had been purchased from former employees when they left the firm, and also partly because there had
been new share issues that had led to further concentration of ownership. Finally, in firm A the trading
of shares had been rather limited during the 1,5 year period from privatisation to the first interview in
this firm. However, quite soon after the first interview an extra shareholder meeting was held, and as a
result the management team bought the remaining shares from the employees.
8
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4.2 Evidence from Employee Survey
I collected individual-level data from employees in the case study firms. This was done by a
questionnaire. The questionnaire was delivered in two languages, Estonian and Russian.
The number of employees in the firms varied between 96 and 193 (see table 1). The aim was to
get responses from around 20 % of the employees in the firms. The realised response rates varied
between 19.1 % - 26.2 %, in only one firm the response rate being lower than 20 %. The survey was
administered in all of the firms by the secretary of the managing director. The author asked the
secretary to select the respondents so that the composition of the sample regarding to ownership,
occupational structure and gender would reflect the population (i.e. workforce in the given firm) as
closely as possible. When I later compared the sample characteristics with the population
characteristics, I found that the sample was generally well representative. However, more respondents
characterised themselves as ‘specialists’ than was the case with the statistics provided by the
management. It is possible that this reflected rather the tendency of the respondents to exaggerate their
occupational status in the firm. It is also possible that the secretaries chose the respondents partly
based on their cooperativeness. However, if cooperativeness is not strongly correlated with any of the
variables of interest, this should not bias the results.
The key variable of interest is thus the tenure of the individual in the firm. I measured tenure
with two variables, TENURE which indicated the number of years respondent had been at the
enterprise, and a dummy variable called PRTENURE, which indicated whether the respondent had
been in the firm before privatisation had occurred. Although in empirical research continuous
measures are often preferred over categorical measures, in this case there seems to be good reasons to
employ categorical measures. Early privatisation policies in Estonia emphasised broad-based
employee ownership, while no requirements were imposed to include new employees as owners.
Therefore, one could think that at the time of privatisation it was relatively uncomplicated to become
an owner, and considerably more difficult once privatisation was accomplished. In such a case, a
qualitative variable may be preferred over a quantitative one.9
It is plausible that there are other determinants of ownership than the tenure in the firm. For
instance, it is well-known that in Estonia as well as in other transition economies managers own larger
proportions of stock than ordinary employees, though what is usually compared is the ownership of
top managers vs. the rest of the employees. Whether this finding can be applied across occupational
constitute a higher proportion of employee outflow than owners, participation ratios may rise, even when shares were not
offered to new employees.
9
There are also other difficulties with the continuous measure for tenure. First of all, the time of privatisation varied across
firms, as presented in table 2. Thus, while a tenure of at least 8 years was required in three firms for PRTENURE to be 1, in
firm A two years were sufficient. Moreover, the firm B had been in existence only 15 years. Several respondents from this
firm had this value for TENURE, while in other firms there were values in excess of 40 for TENURE.
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differences more broadly can be tested. The variable in the questionnaire denoting the occupational
status is rank, which is divided into three categories (0 for shopfloor workers, 1 for specialists, 2 for
managerial employees).
One would also believe that the financial situation of the respondent would influence the
ownership status. This was measured by the average wage the respondent earned during the last year
(WAGE, in seven categories). However, in most cases the shares had been acquired already years
back, so wage or wealth at the time of privatisation would have been a more appropriate variables.
Unfortunately, this information was not available. On the other hand, if current wage is correlated with
financial means at privatisation, it can be an acceptable proxy.
In addition, two control variables were included into the analysis: FEMALE for gender (0 if
male, 1 if female), and EDU for education, where 0 represents basic education, 1 secondary education,
and 2 university-level education. The expectation was that males and respondents with higher level of
education would be more likely to own shares (and to own more shares). Moreover, I included a
dummy variable for each firm separately.
Like tenure, ownership was also measured as a quantitative variable, but I use also the
dichotomous variable in the analysis. This variable OWN gets the value 1 if respondent owns shares
and 0 if not. The variable SOWN is the percentage the respondent owns shares from the total equity.
All variables are explained in Appendix, and a summary statistics appears in Table 2.
INSERT TABLE 2 AROUND HERE
The initial data analysis is done by analysing the 2 x 2 contingency tables. The association
between PRTENURE and OWN is very clear, and is shown in table 3. Of the respondents who
were employed by the firm before privatisation, three in four share in ownership. Of those
employees who joined the firm after privatisation, only one in seven shares in ownership.
INSERT TABLE 3 AROUND HERE
Though this table provides strong evidence to support the notion of degeneration, chi-square
tests found strong interrelationships between other variables as well, especially between ownership
and education, ownership and occupational status, ownership and firm, and ownership and gender.
Contrary to the expectations, the test failed to find evidence that ownership and wage level were
related.
It thus seems appropriate to test the hypotheses on the determinants of ownership in a
multivariate regression framework. Logit modelling is appropriate for a dependent variable that
follows a binomial distribution. Specified models were estimated by the help of SAS statistical
software.
INSERT TABLE 4 AROUND HERE
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The binary logit estimates on OWN are presented in the table 4. The likelihood ratio
indicates that hypothesis that the impact of the independent variables jointly to the dependent
variable is zero is clearly rejected. On the individual variables, the impact of PRTENURE is
extremely high. While the estimated probability of ownership for someone who has joined the firm
before privatisation is only around 6%, if the same respodent had joined the firm before
privatisation, the probability would have been raised already to 74%. It also appears that higher
education and higher occupational status increase the probability of ownership. However, gender
does not have a statistically discernible impact on ownership the multivariate test, neither does the
current wage level.
It seems also to be the case that EDU and RANK suffer to some degree of multicollinearity.
When one of them is excluded in the regression, the parameter coefficient for the other increases,
and the coefficient for PRTENURE decreases somewhat. Even so, it seems clear that PRTENURE
is the most important variable in determining the ownership status. Therefore, it seems that it is
more meaningful to examine the influence of the other independent variables in determining
ownership separately for the case PRTENURE=1. For this specification, I use the continuous
variable TENURE.
INSERT TABLE 5 AROUND HERE
Table 5 shows the results for this case. An interesting and somewhat surprising result is that
tenure increases the probability of ownership also beyond the qualititative change captured by
PRTENURE: among those who worked in the firm when it was privatised, respondents with higher
tenures are more likely to own shares. A one year increase in tenure increases the probability of
ownership from 18.8 % to 20.2 %, or by 1.4 percentage points, evaluated at the mean.10 One reason
for this might be that in some privatisation processes employees who had been longer in the firm were
allowed to buy more shares in concessionary terms than other employees. This was especially the case
in some agricultural privatisations.11
Other parameter coefficients in the far left column of table 5 are quite similar to those
presented in table 4. However, the situation changes when the FEMALE and WAGE are dropped, and
EDU and RANK are brought into the regression separately. The parameter coefficient for RANK in
column 2 is a lot higher than in column 1, and the parameter coefficient for EDU is likewise much
higher in column 3 than in column 1. Both education and occupational status strongly affect
ownership, but it is difficult to evaluate this impact simultaneously.
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The mean of TENURE for the specifications presented in the table 5 is 21.619, with standard deviation 9.325. Other
variables were kept at zero when evaluating the effects on probability.
11
However, in our data the only example of agricultural privatisation was the firm E, where this clearly was not the case;
all employee owners had an equal share. Nevertheless, this practice might have spread to some other privatisations, too.
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We can also estimate the determinants of ownership by using a tobit model. Tobit analysis has
the advantage over binary regression that it predicts the level (and not only the status) of ownership.
Tobit model is more appropriate in situations where the dependent variable is censored. In fact, quite
many observations are censored (51 or 46%), so the use of linear regression model would be
particularly misplaced. In the tobit estimation, I had to omit data from the co-operative E, since in E
there were actually only two possible ownership stakes: either 0 or 0.3%. This violates the
assumptions of the tobit model on the distribution of the variable. In the estimation, I replaced
PRTENURE with the dichotomous variable TENURE.
INSERT TABLE 6 AROUND HERE
Table 6 presents the results of the tobit model. It should be realised that some of the difference
between the regression tables 4 and 6 comes from the fact that the sample is different. The estimation
results show that the continuous variable for TENURE also has a decisive influence on ownership.
This variable is significant at 1 % level. The expected mean of ownership is 0.41% of the total stock
of the firm. This is increased by 0.04% when tenure is increased by one year. Instead, the coefficient
RANK is not significant in this specification, and EDU is significant now only at 10 % level.12
To sum up, there seems to be three different types of effect of tenure on ownership: 1)
Employees employed before privatisation are much more likely to own shares than employees that
joined the firm afterwards; 2) Among those employees who were employed before privatisation,
higher tenure increases the likelihood of ownership; 3) Higher tenure increases not only the likelihood
of owning shares, but also the number of shares owned. Of these three types of effect, 1) is the
strongest.

4.3 Reasons for not having shares
In this section, I elaborate the failure to extend ownership to new employees. Earlier, I have stressed
the disincentives of incumbent insiders to extend ownership to new employees. However, it is also
possible that new employees are simply not interested in becoming owners. In this section, the
question is whether new employees fail to become owners because they do not have the opportunity to
do so, or whether it is caused by a lack of interest towards ownership, or a lack of money.
In the employee questionnaire, I asked those employees who had not bought shares why they
had not done this. While there was some firm-specific variation in responses, more interesting
findings were related to the employment status at privatisation. The expectation was that new
12

If a specification similar to that presented in table 4 is used for the sample excluding E (i.e. using OWN instead of
SOWN and PRTENURE instead of TENURE), the coefficient for RANK is not significant. Instead, the coefficient for
EDU is significant at 5 % level.
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employees would more often give ‘not offered’ as an explanation for the failure to own shares, while
old employees would say ‘no money’ or ‘no interest’. This expectation is confirmed by the empirical
data, as table 7 shows. 66% of new employees say that the reason for not owning shares is that shares
have not been offered, 31% say that they have no money and 31% that they are not interested. Only 18
% of old employees say that shares have not been offered and 82 % of them state that they had no
money to buy shares.
INSERT TABLE 7 AROUND HERE

5 Reasons of degeneration

5.1 Employee ownership and regeneration
The case study evidence strongly supports the notion that the decline of employee ownership takes
place because ownership is not extended to new employees. We still have to find out why this is the
case, and why the firms do not "regenerate" i.e. issue shares to new employees. One would expect that
complementarity between ownership and participation, or the need to attract new finance, would
encourage firms to offer shares to new employees. On the other hand, expected increase in decisionmaking costs would discourage firms offer shares to new employees.

5.2 Effects of ownership and participation
Ben-Ner's (1984) analysis strongly suggests that employee ownership can be reproduced only in
conditions where there is a causal link between employee ownership and improved organisational
performance. There is also a large body of literature that argues for the possibility of productivity
gains through employee ownership. It has been argued that employee ownership may contribute to
increased commitment, higher motivation, and lower turnover of the workforce, and thereby to higher
productivity (e.g. Long, 1978; Pierce et al., 1991; Kruse and Blasi, 1997). The positive impact of
ownership is perceived to come from the financial incentives ownership creates, from the decisionmaking rights associated with it, and from the intrinsic satisfaction it gives (‘pride of ownership’).13
Several studies have pointed out that certain human resource management practices are
complementary to ownership, in the sense that improved organisational performance can be attained
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only by introducing a ‘bundle’ of practices rather than introducing them in isolation.14 Such practices
include participation in the decision-making at job level, collective interest representation of workers,
information sharing, employee training, and representative participation.
The link between organisational practices and employee ownership was quite weak in the
case study firms. Typically, the managers argued that employees' individual stakes are too small to
give incentives for improving performance through effort-reward link. The formal representation of
employees was likewise modest. In B and D, the majority of employees were unionised. However,
the union did not use an active voice in ownership-related matters, even though in D it was the
largest shareholder. In B and D there was no employee representation on the supervisory board. In
A and C there was one representative. E did not have a supervisory board. However, employees
were well-represented in the governance of this co-operative. E was the only firm where both
employees and managers perceived that ownership transformed into influence in decision-making.
However, the manager of E perceived this in entirely negative terms, saying that employee
ownership paralyses decision-making and contributes to the excess employment in the firm.
The impact of employee ownership to organisational performance can be further studied by
evaluating the effects on employee attitudes. Ownership along with various control variables are
used to explain employee attitudes. This approach is based the contributions of Long (1978) and
Pierce, Morgan and Rubinstein (1991).15
The dependent variables that are taken as proxies of organisational commitment are integration,
measured by the statement ‘My personal welfare is closely linked to the welfare of the firm’,
involvement, measured by the statement of ‘I feel I am an important member of the firm’ and job
satisfaction, measured by the statement ‘I am satisfied with my work’. The fourth dependent
variable, loyalty, is formed by constructing a measure for quit intentions, measured by statements ‘I
often think about quitting’ and ‘If I could get a similar job in another firm I would take it’, and
reversing the scale. Though it might have been preferable to include more statements to measure the
dependent variables, the number of statements was kept small in order to ensure more responses
from employees. To improve the reliability of parameter estimates, the number of categories was
reduced from 5 to 4, merging the two categories indicating disagreement. The dependent and
independent variables that are used in the analysis are described in appendix.
The independent variables for the multivariate analysis were chosen, first of all, on the basis of
their relevance to the theoretical framework and on their use in previous analysis, and secondly, on
their significance for different alternative specifications of the model. Ownership was measured on the
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The argument that clusters of related work practices have a larger positive impact on performance than introducing them
in isolation has been made in theoretical work by Holmström and Milgrom (1994); Milgrom and Roberts (1995) and in the
empirical work of Ichniowski, Shaw and Prennushi (1997). See also Ben-Ner and Jones (1995) and Levine (1995).
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For recent empirical work, see Pendleton , Wilson and Wright (1998), and Dong, Bowles and Ho (2002b).

14

basis of the percentage of shares the respondent owns of the total equity (SOWN). Participation
(PARTIND) was measured by constructing an index by summing the scores given to the statements
‘employees may participate in the decisions made at job level’; ‘employees may participate in the
decisions made at firm level’; ‘employees are encouraged to present their opinions to their
supervisors’; and ‘I am satisfied with the opportunities for participation’, and dividing the resulting
sum by four. The correlation coefficients for these statements were in the range of 0.42-0.62.
Perceptions on the availability of information about enterprise affairs (INFO) was taken separately as
an independent variable, since it had a substantially lower correlation with some of the other variables
included in the participation index.
Unlike in earlier studies, I also included the perception of workplace relations as an
independent variable. There were two statements in the questionnaire dealing with workplace
relations, one assessing the relationship of the respondent with his/her peers and the second assessing
general management-employee relations. However, the correlation between these two was only
moderate (0.33), and management-employee relations did not, individually, have an impact on
dependent variables, so I decided to use the perceived relations with peers alone as an indicator of
workplace relations (EMPREL).
Of the personal characteristics of the respondent, I took wage (WAGE, in seven categories)
and occupational status (RANK, in three groups) into the model. In addition, there were firm dummies
controlling for firm-specific variation. Of other possible variables, education was excluded because of
its high correlation with RANK, and gender and tenure because of their non-significance in all
specifications.
The main interest in the analysis was the impact of ownership on the dependent variables,
and other variables were included mainly to control for their influence. In particular, I believed that
perceptions of participation would be important. French and Rosenstein (1984) found a significant
and positive relationship between occupational status and commitment. Clear perceptions of
employee relations and higher wages could also increase commitment. In general, I expected that if
there was a significant relation between independent and dependent variables, it would a positive
one.
INSERT TABLES 8A AND 8B AROUND HERE
Table 8a gives the frequencies, means and standard deviations for the dependent variables,
and table 8b gives the means and standard deviations, and correlations for the dependent and
independent variables. The number of observations in table 8 is lower than in the sample, because I
have included only those observations that were included in the regressions. The remaining
observations (20 or 21 in each regression) were deleted because of missing values in some of the
variables.
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Of the dependent variables, employees gave the highest scores to job satisfaction. 100 of
142 respondents agreed either fully or somewhat with the statement that they are satisfied with their
jobs. The agreement for the variable measuring involvement was considerably lower. The
correlation coefficients between the dependent variables variables confirm that it is best to examine
them separately: the highest value of correlation coefficient is between job satisfaction and loyalty
(r=0.343), while loyalty and involvement are not correlated at all (r=0.041).
I estimated the following model:
Commitment = F(SOWN, PARTIND, INFO, EMPREL, RANK, WAGE, FIRM)
Integration, involvement, loyalty and job satisfaction were used as different aspects of commitment.
The model was estimated by ordered logit regression. Ordered logit is a statistical technique to deal
with a categorical dependent variable where the response levels are ordered (Greene, 1993). A
common example of this is survey responses. The parameter estimates are solved iteratively using
the maximum-likelihood method.
INSERT TABLE 9 HERE
Table 9 presents the regression results. The likelihood ratio (LR) statistics that indicate the
goodness of fit varies somewhat between the regressions. The model is works best for involvement
and job satisfaction, while the likelihood ratio statistics fit somewhat less with integration and
loyalty. However, the null hypothesis that the joint effect of independent variables is zero is
rejected in all models.
As is apparent from the regression table, the impact of ownership on commitment is
generally insignificant. The null hypothesis that ownership does not impact commitment is accepted
by a wide margin. The parameter coefficient is closest to significance (p=0.152) in involvement, but
the sign of the coefficient is negative, thus opposite to the expectation.
Perceptions on participation clearly have more influence on dependent variables than
ownership.16 The coefficient for PARTIND is significant in three of four regressions, and it has the
largest (positive) effect on integration and involvement. It has also a significant and positive
coefficient on job satisfaction. Perceptions on information does have a surprisingly large impact on
job satisfaction, where the parameter estimate is significant at 1 % level, but elsewhere the impact
of information is insignificant.
Employee relations have a considerable influence on all dependent variables other than
integration. It has a large positive effect on job satisfaction and on loyalty, and moderately positive
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effect on involvement. Further studies on the impact of ownership on commitment should consider
of including this variable in regressions.
Occupational status has a large positive impact on integration, a moderate positive effect on
involvement, but no impact on loyalty or job satisfaction. Wage has a large positive impact on
involvement, and, surprisingly, a large negative effect on job satisfaction.
There are differences between firms in these respects, but a closer look at the firm level does
not either support the hypothesis that ownership would influence attitudes. Of the 20 possible
comparisons between owners and non-owners (five firms times four commitment items), in 10
cases owners have higher scores, in 9 cases non-owners have higher scores, and once the scores are
equal. In none of the firms did owners have consistently higher scores than non-owners (the reverse
is also true).
In conclusion, ownership and job attitudes appear to be completely unrelated. This puts into
question the claim that employee ownership could improve organisational practices, and suggests
that incumbent employees do not perceive employee ownership as a tool to improve productivity.
Consequently, they should have little incentives to extend ownership to new employees.
5.3 New employees as a source of finance
In Miyazaki's model, the reason to extend ownership to new employees is that the costs of capital
and risk can be shared to larger group of people. However, this result is largely caused by the
labour-management framework he uses. In this framework, the members share the capital costs
equally. In our case studies, the companies are (with the exception of the co-operative E) joint-stock
companies. This means that the share ownership can be unequal, and the amount of equity available
does not directly depend on the number of owners. Presence of wealthier insiders limits the number
of needed suppliers of equity capital. However, especially at privatisation it sometimes was the case
that the number of owners was increased in order to pool the savings of employees. In particular,
this was the case with firm A. The management initially wanted to buy the company, but they
needed also employee participation in order to finance the transaction. However, later on firms A, B
and C have moved into the direction of further concentration of ownership and increased
managerial ownership.
When the firm is in the need of equity capital that cannot be financed by incumbent insiders,
new employees are not the persons they will typically turn to first. Instead, the managers of firms C,
D and E regarded outsider investors as the only possibly source for equity capital. The fear of losing
control has so far prevented the managers from turning to outsider investors, but the need to invest
16

In unreported regressions, I attempted to estimate the possible interaction between ownership and participation, but the
parameter coefficients were not significant and the goodness of fit statistics deteriorated, so I concluded that there was no
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in new equipment may change this. Bank loans are in Estonia available only for relatively large
companies or for companies with good growth prospects, and of our case study sample only firm B
had access to bank loans. For other companies, loan capital cannot substitute for equity capital. It is
thus more likely that the new equity capital is received from outside investors rather than new
employees, so the need for equity is not likely to cause regeneration of employee ownership.
5.4 Decision-making costs
Hansmann (1996) has argued that the firms design their ownership structures in order to minimise
the costs of ownership and market contracting. It is useful to investigate the former type of costs in
seeking an explanation for the question of decline in employee ownership. According to Hansmann,
there are different types of decision-making costs related to ownership, including the costs caused
by inefficient decisions and costs of the use of decision-making procedures. Both type of costs are
likely to rise with the more there are owners (decision-makers), the more equally ownership is
divided among them, the more heterogenous their preferences are, and the more they actually
participate in decision-making.
The findings among the case studies confirm the concern of inefficient decision-making
structures. The manager of the co-operative E said that the excessive number of members in the cooperative paralyses the decision-making. Most of the members are not any longer working in the
co-operative, so the preferences of retired members can be expected to differ from the preferences
of worker-members. On the other hand, excessive employment is one of the biggest concerns of this
co-operative, but this cannot be expected to be in the interest of non-working members, so it is
plausible that the incumbent employees still control the decision-making processes.
Similar evidence was received from the interview with the manager of the firm B. This firm
had been very successful in Estonian standards. Those employees who had invested to the shares of
the firm had already got their investment back in dividends. Several of the respondents who did not
own shares (mainly because of coming to the firm ‘too late’) indicated in their comments that they
had tried to buy shares but had found it impossible. The director gave two reasons why he did not
want to sell shares to new employees: First, he said that ‘those employees who had been long
employed (i.e. already before privatisation) in the firm have a more legitimate claim to ownership’.
One possible interpretation for this statement is that old employees had earned the benefit of buying
shares at initial moderate price, while new employees had not (at least yet) earned the privilege.
However, the price of the shares could be raised from their apparently undervalued level. That
could potentially improve the allocation of shares among employees. However, this was not
considered, and perhaps for the second reason the managing director gave against increasing the
evidence for the interaction of these two variables.
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number of owners: ‘(…) we would rather see the number of owners to decrease than to increase
(…) it is impossible to make decisions when there is too many owners’. The manager also tried to
control the costs of decision-making by not involving employees into decisions concerning firmlevel questions.17 In his words, "decision-making is not the business of employees".
6 Discussion and conclusions
This paper has discussed the problem of ‘degeneration’ of employee ownership in the context of
transition economies. Consistent with the argument of Ben-Ner and Miyazaki, degeneration was
defined as a failure to include new employees as owners of the enterprise. This paper presented direct
statistical evidence on the issue and found that in the sample of five Estonian employee-owned
enterprises, the degeneration hypothesis was supported by the facts. In all of these enterprises, new
employees were almost always excluded from sharing in ownership.
The reason behind degeneration, as proposed by the theory, is related to the protection of
ownership related rents – income derived from ownership and possibly higher job security. An
additional reason for restricting the number of owners may be that the transaction costs related to
decision-making increase when the number of owners increases. It is interesting that degeneration in
Estonia seems to be much more pronounced than one could expect from experience of employee
ownership in the West. It also surprising - and contrary to the previous literature - that employee
ownership has no impact on job attitudes. Since it does not lead into improved organisational
performance, and there are other sources of equity investment than new employees, it seems quite
obvious that the costs of extending ownership to new employees outweigh the possible benefits. The
result is concentration in ownership and sharp declines in employee ownership.
It is interesting why the results from a transitional economy differ so much from what we
observe in developed economies. The answer to this may lie in the exceptional way employee
ownership emerged in transition economies. At least in Estonia, enterprise insiders were not very
committed to it from the start, neither were policymakers. Employee ownership was in the early
privatisation rather tolerated than supported. At no stage, there emerged any policies of supporting the
sustainability of employee ownership. There is a need for further research on this issue, especially
regarding the transition economies, in order to see whether the results from Estonia can be generalised
to transition more broadly, or whether institutional factors have led into different outcomes in some
other transition economies.
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However, employees had in this firm relatively much decision-making power concerning job-level decisions.
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TABLE 1 OVERVIEW TABLE ON EMPLOYEE OWNERSHIP AND OWNERSHIP CHANGE
Firm
Number of
employees,
1999
Ownership
form
Year
of
privatisation
Employee
ownership at
privatisation,
% of equity
Participation
ratio
at
privatisation,
%
of
workforce
Employee
ownership in
1999, % of
equity
Participation
ratio in 1999,
%
of
workforce
Other
developments

A
96

B
163

C
110

D
172

E
193

Public
limited
1997

Private
limited
1991

Public
limited
1991

Public
limited
1991

Cooperative
1993

39 %

95 %

53 %

97 %

61 %

77 %

80 %

80 %

28 %

83 %

23 %

65 %

46 %

59 %

40 %

58 %

66 %

24 %

58 %

65 %

No
trading
with
shares

Little
trading of
shares

Management Share issues, Share issues,
buy-out after ownership
ownership
the
concentration concentration
interview

Number of 20
(20.8%)
respondents
to
the
questionnaire
(response
rate)
Percentage of 75 %
respondents
who
are
owners
Source: Case database.

33
(20.2%)

21
(19.1%)

43
(22.3%)

45
(26.2%)

64 %

40 %

46 %

81 %
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TABLE 2 MEANS AND STANDARD DEVIATIONS OF DEPENDENT AND INDEPENDENT
VARIABLES

Variable

Mean
(standard deviation)
OWN
0.619
(0.487)
SOWN*
0.335
(0.742)
PRTENURE
0.778
(0.417)
TENURE
17.994
(11.049)
WORKER
0.500
(0.501)
GENDER
0.444
(0.498)
EDU
2.143
(0.579)
WAGE
2.763
(1.807)
*Excluding co-operative E.
Source: Case database.
TABLE 3 CROSS-TABULATION OF OWNERSHIP AND EMPLOYMENT STATUS AT
PRIVATISATION
Owner
The respondent was 94
employed by the firm
before privatisation
The respondent joined 5
the
firm
after
privatisation
Total
99
Source: Case database.

Not an owner
31

Total
125

30

35

61

160
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TABLE 4 DETERMINANTS OF OWNERSHIP: LOGIT MODEL
The model estimates the probability at which the individual owns shares in the firm. The tables presents logit parameter
coefficients, standard errors and p-values, and marginal effects. Marginal effects are percentage unit changes when the
independent variable changes by one unit. They are counted by keeping all variables at zero. Reference firm is B.
Variable
OWN (N=154)
Marginal effect
Intercept
-2.703*
6.3 %
(1.465)
(0.065)
PRTENURE
3.778***
68.3
(0.737)
(0.0001)
GENDER
0.405
(0.495)
(0.414)
RANK
0.981**
8.9
(0.411)
(0.017)
WAGE
-0.214
(0.213)
(0.316)
EDU
1.037**
9.6
(0.475)
(0.029)
Firm dummies
YES
Lr statistics
75.516***
(p-value)
(0.0001)
Generalised R-square
0.388

Source: Case database.
Significance levels= * significant at 10% level; ** significant at 5% level; *** significant at 1 % level.
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TABLE 5 DETERMINANTS OF OWNERSHIP: LOGIT MODEL II
The model estimates the probability at which the individual owns shares in the firm. The tables presents logit parameter
coefficients, standard errors and p-values, and marginal effects. Marginal effects are percentage unit changes when the
independent variable changes by one unit. They are counted by keeping all variables at zero. Reference firm is B. The
sample contains only observations for which PRTENURE=1.
Variable
Specification 1
Specification 2
Specification 3
-1.584
1.228
Intercept
-3.385**
(1.288)
(0.819)
(1.502)
(0.219)
(0.134)
(0.024)
TENURE
0.089***
0.074**
0.093***
(0.031)
(0.029)
(0.030)
(0.0041)
(0.0101)
(0.0019)
GENDER
0.416
(0.578)
(0.471)
RANK
0.896*
1.093***
(0.462)
(0.387)
(0.053)
(0.0047)
WAGE
-0.2223
(0.241)
(0.354)
EDU
0.911*
1.309***
(0.524)
(0.469)
(0.082)
(0.0052)
Firm dummies
YES
YES
YES
Lr statistics
34.064***
30.407***
29.310***
(p-value)
(0.0001)
(0.0001)
(0.0001)
Generalised R-square
0.244
0.216
0.211

Source: Case database.
Significance levels= * significant at 10% level; ** significant at 5% level; *** significant at 1 % level.
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TABLE 6 THE DETERMINANTS OF OWNERSHIP, TOBIT MODEL
The middle column shows the parameter coefficients and associated p-values. The column on the right shows marginal
effects.
N=111. Uncensored observations N=60. Censored observations N=51.
VARIABLE
Intercept
TENURE
RANK
EDU
GENDER
WAGE
Firm dummies
Sigma
LR statistics

PARAMETER COEFFICIENT
-1.865***
(0.0007)
0.082***
(0.0001)
0.226
(0.272)
0.484*
(0.066)
0.057
(0.822)
-0.007
(0.940)
YES
1.0103
48.9216***
(0.0001)

MARGINAL EFFECT
0.410
0.043
0.124
0.290
0.029

Source: Case database.
Significance levels= * significant at 10% level; ** significant at 5% level; *** significant at 1 % level.
Note: Marginal effects are evaluated keeping TENURE at the mean, dichotomous variables (firm dummies and GENDER)
at zero, and other categorical variables at their median values (RANK and EDU=1, WAGE=2). Predicted mean of SOWN
for these values 0.410 (for the censored distribution). Marginal effects are deviations from this value when the explanatory
variable increases by one unit.

________________________________________________________________
__________________________________________________________________
TABLE 7 REASONS FOR NOT BUYING SHARES BY EMPLOYMENT STATUS AT
PRIVATISATION
Shares have not been No money
No interest
offered
Employed
before
5 (18%)
23 (82 %)
6 (21 %)
privatisation (N=28)
Employed
after
19 (66%)
9 (31%)
9 (31 %)
privatisation (N=29)
Source: Case database. Note: Multiple responses were permitted, therefore rows may sum up over to the number of
observations.

__________________________________________________________________
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__________________________________________________________________
TABLE 8a SUMMARY STATISTICS FOR THE DEPENDENT VARIABLES
0
1
2
3
MEAN
Integration (N=142)
43
23
40
36
Involvement
55
42
33
12
(N=142)
Loyalty
25
36
54
27
(N=141)
Job satisfaction
24
18
65
35
(N=142)
0=disagree; 1=neutral; 2=agree somewhat; 3=agree completely (with the
appendix).

STD
1.486
1.014

1.171
0.982

1.585

0.991

1.782

1.004

statements presented in the questionnaire; see

TABLE 8b SUMMARY STATISTICS AND CORRELATION COEFFICIENTS FOR THE
INDEPENDENT VARIABLES
SOWN
SOWN

RANK

WAGE

EMPREL

INFIND

0.335
(0.742)

RANK

0.690

0.196

(0.774)
WAGE

1.782

0.127

0.178

-0.146

-0.069

-0.102

0.092

0.434

0.101

0.076

-0.031

0.185

-0.0034

0.065

(1.826)
EMPREL

4.077
(0.744)

INFO

3.021
(1.604)

PARTIND

2.930

0.436

(1.058)

Source: Case database.
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________________________________________________________________
TABLE 9 DETERMINANTS OF EMPLOYEE COMMITMENT.
Parameter coefficients are estimated using ordered logit model. The table gives parameter coefficients and associated pvalues.
Variable

Integration
Involvement
Loyalty (N=141)
Job satisfaction
(N=142)
(N=142)
(N=142)
-6.839***
2.174*
-6.900***
Intercept1
-3.179***
(1.388)
(1.206)
(1.418)
(1.183)
(0.0001)
(0.071)
(0.0001)
(0.0072)
Intercept2
-1.752
-4.993***
3.644***
-4.221***
(1.161)
(1.369)
(1.223)
(1.309)
(0.131)
(0.0003)
(0.0029)
(0.0013)
Intercept3
-0.944
-3.439***
5.215***
-3.262**
(1.157)
(1.333)
(1.261)
(1.292)
(0.414)
(0.0099)
(0.0001)
(0.012)
0.016
-0.014
-0.362
SOWN
0.004
(0.236)
(0.224)
(0.253)
(0.221)
(0.945)
(0.949)
(0.152)
(0.984)
PARTIND
0.638***
0.523***
0.199
0.348**
(0.172)
(0.174)
(0.168)
(0.174)
(0.0002)
(0.0026)
(0.225)
(0.045)
INFO
-0.187
0.006
0.116
0.516***
(0.122)
(0.125)
(0.122)
(0.133)
(0.127)
(0.964)
(0.339)
(0.0001)
EMPREL
0.063
0.507**
0.588**
0.943***
(0.219)
(0.255)
(0.233)
(0.252)
(0.774)
(0.047)
(0.0104)
(0.0002)
0.020
0.031
0.472*
RANK
0.687***
(0.269)
(0.260)
(0.260)
(0.262)
(0.941)
(0.903)
(0.070)
(0.0086)
-0.373**
0.154
0.378**
WAGE
-0.051
(0.151)
(0.141)
(0.149)
(0.138)
(0.013)
(0.269)
(0.011)
(0.711)
Firm dummies
YES
YES
YES
YES
Lr statistics
27.064***
41.945***
20.275**
55.323***
(0.0025)
(0.0001)
(0.0268)
(0.0001)
Source: Case database.
Significance levels= * significant at 10% level; ** significant at 5% level; *** significant at 1 % level.
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Appendix: DEFINITIONS OF THE VARIABLES USED IN REGRESSION ANALYSIS
Ownership analysis
Dependent variables
OWN: Dummy variable, 0 for non-owners, 1 for owners. Used in the binary logit analysis.
SOWN: The percentage of shares owned by individual employees from the total stock of the firm.
Independent variables
PRTENURE: Dummy variable, gets the value of 1 if the respondent in the firm before privatisation
and 0 if not.
TENURE: Tenure in years.
GENDER: 1 if female, 0 if male.
WORKER: Occupational status in two categories: Ordinary worker (including foremen), get the value
1, specialists, middle- and top-managers get the value 0.
WAGE: Measured in seven categories 1-7.
EDU: Education measured in three categories: 1 if basic education, 2 if secondary education, 3 if
university education.
Attitude analysis:

Dependent variables
Integration: Measured by the statement ‘The welfare of the company and my personal welfare are
closely linked’ at the scale of 1 (complete disagreement) to 5 (complete agreement): The two lowest
categories are merged. The variable gets values 0-3.
Involvement: Measured by the statement ‘I feel I am an important member of the firm’ at the scale of
1 (complete disagreement) to 5 (complete agreement). The two lowest categories are merged. The
variable gets values 0-3.
Loyalty: Measured by statement ‘I often think about quitting’ and ‘If I could get a similar job
elsewhere I would take it’ at the scale of 1 (complete disagreement) to 5 (complete agreement). The
scale was then reversed, the responses were summed and divided by two. The two lowest categories
are merged. The variable gets values 0-3.
Job satisfaction: Measured by the statement ‘I am satisfied with my job’ at the scale of 1 (complete
disagreement) to 5 (complete agreement). The two lowest categories are merged. The variable gets
values 0-3.
Independent variables
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SOWN The percentage of shares owned by the respondent from the total stock of the firm
PARTIND: A composite variable of the four statements ‘Employees may participate on the decisions
at the job level’, ‘employees may participate at the decisions made at the firm level’, ‘the managers
encourage employees to voice their opinions’, and ‘I am satisfied with the opportunities for
participation in this firm’; all items measured in the scale of 1 ( disagree completely) to 5 (agree
completely). The scores were summed and divided by four. The variable takes values from 1 to 5.
INFO: Measured by the statement ‘I get enough information about the firm performance’ at the scale
from 1-5.
EMPREL: Subjective evaluation of relationship with peers at the scale from 1-5.
RANK: Occupational status in three categories: Ordinary worker (including foremen), gets the value
0, specialist (value 1), manager (middle- or top manager, value 2).
WAGE: Measured in seven categories 0-6.
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