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1 Introduction

Most studies on the outcomes of privatization in transition countries
focus on the impact that ownership structure has on firm performance
and on indices of restructuring. Brown et al. (2006) find that the
effect of privatization on productivity is large and positive in Hun-
gary and Romania, but small or even negative in Ukraine and Russia.
Only privatization by foreign investors had large positive effects in all
four countries under investigation. Furthermore, Djankov and Mur-
rell (2002), conducting a meta-analysis of a large number of studies on
the subject, came to the conclusion that privatization by outsiders is
associated with the largest restructuring gains, while privatization by
workers has no effect in Central and Eastern Europe and is detrimen-
tal in the CIS. In this type of studies, performance is the dependent
variable which is explained by a variety of factors, among them own-
ership.

Equally important, yet less investigated, are the following ques-
tions: What determines the choice of inclusion of firms in the privati-
zation program, what determines the privatization option that a firm
chooses, and, last but not least, what determines the distribution of
ownership and its change over time? In this study, we address these
questions. In particular, we aim to explain the ownership structure
using as explanatory variables the pre-privatization characteristics of
the firm.

Privatization is a unique opportunity for overcoming the problem
of endogeneity in the relation between company performance and own-
ership structure. Usually the causation between both variables runs
in both directions, but in our situation, where all industrial assets
were state-owned before, pre-privatization performance (the quality
of the firm) exogenously determines the post-privatization ownership
structure.

We concentrate on the case of Russia, both because of the impor-
tance of Russia as a country and because lessons for other countries
can be learned from the failure of the Russian privatization policy to
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promote restructuring of old state enterprises, which was one of the
main goals of economic reform in transition countries. To give an ex-
ample of why our research question is an interesting one, we might
ask why the Russian mass privatization program gave such huge ben-
efits to firm insiders to purchase shares instead of using vouchers more
broadly for all citizens. The answer is two-fold. First, insider privati-
zation aimed to legalize the previous spontaneous privatization where,
for example, directors of state-owned firms had established related pri-
vate companies to siphon off profits or had simply started the physical
transfer of assets to these newly founded companies. Second, insider
ownership was seen as an insurance against unemployment. While
the first hypothesis is difficult to test directly, we find indirect evi-
dence for the second hypothesis: employees choose the privatization
option which facilitates outsider ownership less often when a firm is
in financial distress, thereby trying to avoid job losses associated with
restructuring.

We investigate two dimensions of the ownership structure: the
types of owners and the concentration of ownership. As for the types
of owners, we distinguish between all private (non-state) owners, in-
siders (disaggregated into workers and managers) and outsiders. We
find a high degree of insider ownership at the end of the mass privati-
zation program in 1994. We also document the changes in ownership
structure in Russian enterprises between 1994 and 1999. Contrary
to the hope of the designers of the privatization program, secondary
markets did not lead to a fast ownership transfer to outside owners
who are presumed to be more efficient. The initial distribution of
corporate ownership after privatization was mainly influenced by pri-
vatization policy, and by the absence of effective legal rules regulating
the relations between minority, majority shareholders and managers.
However, we still observe a considerable variety of ownership patterns
in Russian firms given this common environment.

We estimate the determinants of:
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• the decision whether to privatize a firm or not

• the choice among different privatization options that to some
extent predetermined the ownership structure,

• the initial ownership distribution after the end of the mass pri-
vatization program and

• the ownership change between 1994 and 1999.

We find that the decision to privatize was positively associated
with firm size and two measures of pre-privatization performance: la-
bor productivity and average wages. Firms with relatively high ex-
penses for social benefits to employees were less likely to be privatized,
both before 1994 and before 1999. In deciding on the privatization
option, wage arrears led employees to choose less frequently an option
that would have given more scope for outside ownership. Our interpre-
tation is that the decision of insiders to acquire shares was driven by
their motivation to insure against unemployment, a more likely event
in a firm in financial distress. As for the ownership stakes, the ability
to collude among workers (as measured by the degree of unionization)
matters in the decision to sell shares to outsiders and affects positively
the share of workers. We also find that insiders hold smaller stakes in
large firms, presumably because they do not have the necessary funds
to acquire shares beyond what they are assigned in the privatization
program on highly-preferential terms. Furthermore, insiders may be
unable to raise the necessary funds for the restructuring of large firms.
Managers are found to increase their stake more in firms with wage
arrears. This is in line with anecdotal evidence that managers pur-
posely accumulated wage arrears in order to force workers to sell them
their shares. We do not find evidence either that insiders are able to
acquire the best-performing firms, or that sequencing in privatization
according to the pre-privatization performance of firms occurs.

Apart from the empirical results, this paper contributes to the
literature in several ways:
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1. The object of our study is the reverse causality going from a
firm’s characteristics, including pre-privatization performance,
to the likelihood of privatization and and the firm’s ownership
structure. This important issue was neglected in some of the
existing literature on the impact of privatization. Our approach
contributes to address the problem of endogeneity of the own-
ership structure when its effect on firm performance is investi-
gated.

2. A part of the hypotheses for our empirical research is derived
from a theoretical model on ownership change under conditions
of insider ownership by Aghion and Blanchard (1998). To our
knowledge, our paper is the first direct test of the predictions of
this model.

3. The quality and size of the data set are unique. We use a com-
prehensive data set of 530 Russian manufacturing firms that is
representative of the whole industrial sector of the Russian econ-
omy. All information on ownership is available at two points in
time: mid-1994, right after the end of the mass privatization
program, and at the beginning of 1999. The survey contains
rich panel data on all the main characteristics of the firm.

4. Our estimation methodology for the determinants of ownership
stakes uses a two-limit tobit model with selection due to the
privatization decision. That is a non-standard model and has
not been applied in this context before. The model is able to
account both for the peculiarity of the ownership variables and
the sequence of stages in the privatization process.

In the following section we review the theoretical and empirical
literature on the choice of the ownership structure of a firm. This lit-
erature motivates a part of our hypotheses for the empirical research.
Section 3 gives an overview of the institutional features of the Russian
privatization program. Section 4 describes the sample properties, pro-
vides descriptive statistics for the ownership variables, and describes
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the econometric methodology. In section 5, we derive the hypotheses
that we want to test, and the empirical results are given in section 6.
Section 7 concludes.

2 Related Literature

A good starting point for the analyis is the seminal paper by Demsetz
and Lehn (1985) who argue that ownership structure is the result of
shareholders’ optimal decisions and the outcome of market forces in
the market for corporate control. It needs therefore to be treated as
an endogenous variable in the ownership - performance relationship.

Admati et al. (1994) and DeMarzo and Urošević (2006) analyze
ownership choices of a large shareholder. Ownership distribution is
the result of the trade-off between the need for diversification on the
part of the large shareholder and efficiency gains when the large share-
holder manages or monitors the firm. In the latter model the large
shareholder diversifies his or her stake over time. This result can be
modified if one assumes in addition that the large shareholder enjoys
private benefits of control. If these are large enough, they can lead
to an increase in the stake of the large shareholder (Edelstein et al.,
2005).

Aghion and Blanchard (1998) provide a model that is more specific
to the situation of post-privatization firm that we are considering. The
authors derive conditions for the resale of shares once firms have been
privatized to company insiders as was the case in Russia. The main
assumption is that outsider ownership facilitates restructuring and
raises output per worker. However, restructuring leads to layoffs for
a proportion of the workforce.

The model predicts that, using reasonable assumptions, insider
ownership will be persistent. Insider ownership is essentially insur-
ance for workers and managers against becoming unemployed. Higher
reservation wages (unemployment benefits and the presence of other
potential employers) make a transfer of control more likely. If workers
are able to collude in the decision to sell their shares, they will demand
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a higher price since they internalize the probability of becoming un-
employed. That makes the control transfer less likely. However, there
is a certain mobility of workers across firms, especially into the new
sectors such as services (see Brown and Earle, 2003). There are two
factors why nevertheless worker mobility did not lead to larger reduc-
tions in insider ownership: the general illiquidity of the equity mar-
kets, and the ability of managers to obstruct share sales to outsiders
(Filatotchev at al., 1999a).

Empirical studies on the ownership - performance relation face
problems of endogeneity of different types. Demsetz and Villalonga
(2001) provide a survey of the earlier literature on the performance
effects of ownership, and estimate this relation using instrumental
variables in order to control for the simultaneity between ownership
and performance. They find no systematic effect of ownership concen-
tration on firm performance. (Himmelberg et al., 1999) focus on the
problem of unobserved heterogeneity among firms, and use panel data
models and instrumental variables to estimate the effect of managerial
ownership on performance. This work does not find any systematic
effect either.

Numerous studies have been dedicated to the question of how pri-
vatization and various dimensions of the ownership structure of priva-
tized enterprises affect firm performance in transition countries.1 In
many cases, these studies do establish systematic effects of ownership.
Djankov and Murrell (2002) and Estrin et al. (2009) provide com-
prehensive surveys of this literature. In the case of Russia, Earle and
Estrin (1997) and Earle (1998) have found that managerial ownership,
ownership of investment funds and concentrated outsider sharehold-
ings have a positive impact on performance. Kuznetsov and Muravyev
(2001) use a sample of Russian blue chip companies and find no consis-
tent effects of the categories of owners on performance. Interestingly,
ownership concentration increases technical efficiency but this is not

1See Carlin et al. (2001), Angelucci et al. (2002), Barberis et al. (1996), Jones
(1998), Frydam et al. (1999), Grosfeld and Tressel (2002), Brown et al. (2006),
Hanousek et al. (2007) and Gorodnichenko and Grygorenko (2008), to name a few.
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reflected in higher profitability and market valuation of those com-
panies, suggesting that large shareholders extract private benefits of
control. Guriev and Rachinsky (2005) find that productivity growth
in firms owned by oligarchs2 is higher than in firms owned by other
private domestic owners. Positive productivity effects are also found
by Gorodnichenko and Grygorenko (2008) for the case of Ukraine.3

In our paper, we concentrate on the reverse causation and do a
more careful analysis of what determines ownership structures after
privatization. A good starting point for this empirical analysis is the
seminal study of Demsetz and Lehn (1985). It investigates empirically
systematic variations in the concentration of ownership of U.S. corpo-
rations and considers firm size (the need for diversification), potential
gains obtained from control, systematic regulation and the amenity
value of output to owners.

Earle and Estrin (1997) extend significantly this set of explanatory
variables, taking into account the specific environment after privati-
zation in Russia. The paper does not only look at ownership concen-
tration, but also at the type of owners, suggesting that different types
of owners have different objectives and budget constraints that make
a particular firm more or less attractive to them. In our empirical
analysis, we draw upon their hypotheses for possible determinants of
the ownership structure. We extend the set of possible determinants
and improve the estimation methodology.

Bishop et al. (2002) investigate the determinants of the post-pri-
vatization ownership structure in Hungary and find for example that
exporting firms and larger firms are more likely to be acquired by for-
eign owners. Grosfeld and Hashi (2007) analyze two sets of firm-level
data for Poland and the Czech Republic. While past performance did
not affect ownership concentration in Poland, good performance led

2Oligarchs are the 22 largest private domestic owners in terms of sales and
employment of the companies under their control.

3They provide a detailed first-stage estimation for the determinants of oligarch
ownership. It turns out that the capital stock and volume of sales are positive
predictors of ownership by oligarchs.
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to an increase in ownership concentration in the Czech Republic. This
is arguably due to the motivation of large investors to extract value
from these firms, and the absence of regulations that could prevent
this from happening. Both studies, however, do not use full informa-
tion contained in the reported ownership stakes.4 Jones and Mygind
(1999) study the determinants of ownership after privatization in Es-
tonia. They observe a high degree of inertia in ownership distribution.
They also find that big and capital intensive firms are more likely to
be owned by outsiders and that that economic performance is not a
decisive factor for ownership. They apply a tobit model similar to
our study. However, they do not control for sample selection in the
process of privatization.

3 The Privatization Process in Russia

The process of privatization is with no doubt the main determinant
of the current distribution of ownership in Russia. During the pere-
stroika era, especially between 1989 and 1991, control of the branch
ministries over the enterprises ceased and gave rise to incidents of
spontaneous privatization. In 1989, employees were given the oppor-
tunity to lease the assets of state enterprises with the right of a later
buyout. In our sample, 16 per cent of firms were finally privatized
by a lease-buyout, which usually resulted in 100 per cent insider (em-
ployee) ownership. This early method of privatization was stopped
when the mass privatization program started.

In the mass privatization program from the end of 1992 until mid-
1994, virtually all small enterprises and approximately 15.000 out of
24.000 medium and large enterprises were transferred into private
ownership.5 The program, however, was conducted in a politically

4Bishop et al. (2002) use logit and multinomial logit regressions for five catego-
rial variables based on the ownership stakes of domestic and foreign owners, and
Grosfeld and Hashi (2007) use probit regressions for the event that the stake of the
largest shareholder increases and for the existence of a large shareholder.

5For more details on the Russian privatization program see Frydman et al.
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highly unstable period with changing governments, a tremendous fall
in real output and high inflation. After price and foreign trade liberal-
ization in January 1992, neither macroeconomic stability nor financial
discipline at the enterprise level was achieved. The design of the pri-
vatization program for medium and large firms, which form the major
part of the industrial sector, was mainly influenced by a strong pref-
erence for rapid privatization by the reform government and by the
interests of enterprise insiders and the industrial lobby.

We can divide the privatization process into three stages: the de-
cision to privatize, the choice of a privatization option, and tenders,
auctions and first secondary sales.

Stage 1: The privatization law either mandated or prohibited the
privatization of a particular firm, or left the decision to the privatiza-
tion agency and the employees. For certain sectors, such as a part of
the military-industrial complex, natural resources and public utilities,
privatization was either postponed or needed a special government
approval.6 The privatization plan developed by every firm to be pri-
vatized established the envisaged proportions of shares to be offered
to various potential investors. After approval of the plan by the State
Property Committee (Goskomimushchestvo) or its regional offices the
firms were corporatized, i.e. transformed into open joint-stock compa-
nies, at this stage still state-owned. The charter capital of enterprises
was calculated as the book value of assets other than land, net of out-
standing debt. That implied that the prices which had to be paid by
employees for shares were very low in real terms due to the extremely
high inflation in 1992 and the following two years.

Stage 2: Employees then had to vote with a two-thirds major-
ity on one of the three following options for privatizations that the
privatization law offered to enterprise insiders7:

• Option 1: 25 percent of the shares were transferred for free to

(1993), Boycko et al. (1995), Blasi et al. (1997) and Hare and Muravyev (2003).
For a critical review of the Russian privatization see Black et al. (2000).

6See Sprenger (2002) for a short summary of privatization in these sectors.
7When no vote was achieved, option 1 was the default.
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workers and managers as non-voting shares. A further 10 per-
cent were sold to employees as voting shares with a 30 per cent
discount of the nominal price. Senior managers could purchase
an additional 5 per cent of shares.

• Option 2: Workers and managers received up to 51 per cent of
the shares at a price 1.7 times the nominal value.

• Option 3 offered the sale of 20 per cent of shares at the nominal
price to a managing group proposing a one-year restructuring
plan, upon completion of this plan. A further 20 per cent could
be purchased by all employees with a 30 per cent discount of the
nominal price.

Stage 3: The voucher component of the privatization program en-
visaged that for no less than 29 per cent of shares, voucher auctions
had to be held. Vouchers were distributed to all citizens at a low fee
and were tradable from the beginning, also for cash. But since reli-
able information about investment opportunities was scarce, vouchers
brought very little value to the vast majority of citizens. A large
number of vouchers were used by employees to increase their holdings
in their own firms. Fewer were put into voucher investment funds in
exchange for shares of these funds. In our sample, investment funds
obtained shares in 7.5 per cent of the enterprises, but their average
share was very small at 1.3 per cent8. The remaining state shares
in the firms, typically between 10 and 20 per cent, were sold at cash
auctions or investment tenders. Later privatization steps included
the loans-for-shares scheme in 19959 and case-by-case privatization,
regulated by a new privatization law since 1997.

The ownership structures in Russian firms resulting from privati-
zation are reported in the next section. We use our data set as one

8The numbers for 1999 are 12.5 and 2.5 per cent.
9The loans-for-shares scheme was probably the most criticized part of privati-

zation in Russia; it gave rise for some of the largest bank-led financial-industrial
groups in Russia.

12



of the best available sources since there are no official statistics about
ownership for the whole industrial sector.10

4 Data and Estimation Strategy

4.1 Sample Description

The sample contains 530 Russian manufacturing manufacturing firms.
The firms surveyed were selected on the basis of the reported employ-
ers of employee-respondents in the Russian Longitudinal Monitoring
Survey, a nationwide household survey stratified across 32 regions of
the Russian Federation, and by the number of employees. This sam-
pling strategy provided a probability sample of the Russian industrial
sector, which matches the official statistics reasonably well.11

The survey was conducted between the spring of 1999 and the
fall of 2000. Both a representative of the top management and the
chief accountant were interviewed. Much of the quantitative infor-
mation collected by the survey, such as employment data, output,
profits, capital, wages, sales, costs and investment relies on standard-
ized accounting principles of the State Statistical Committee of Russia
(Goskomstat). It is completed with information on the history of the
firm, e.g. the founders, major re-organizations, changes in the top
management, privatization, ownership structure, labor relations, and
distribution of sales and payments.

Since our interest is in the privatization process, we exclude firms
that were founded from scratch after 1986, the beginning of pere-
stroika in Russia. We report summary statistics for the remaining
sample noting that genuinely new firms are a very small part of in-
dustrial enterprises in Russia. In our sample, we are left with 497 out
of 530 firms. We keep, however, firms in the sample that were not

10The Goskomstat Industrial Registry merely classifies firms into private, state-
owned, and firms with mixed ownership.

11More details of the sampling and sample representativeness are available from
the author on request.
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privatized because we are interested in the determinants that drive
the privatization decision, too.

The enterprise data set we use is unique in its sample size, repre-
sentativeness, the number of firm characteristics included and the time
period encompassed. It contains data for privatized, non-privatized
and newly-founded firms. The quality of survey data essentially de-
pends on the weakest link in a chain of the design of the questionnaire,
sampling, fieldwork, data entry, checking and cleaning. The question-
naire underwent several stages of pilot testing, interviewers from the
regions were trained and monitored by the participating researchers,
and data was double-entered. The author could observe the process
of data collection and participated in checking for inconsistencies in
the data, preparing the re-interviewing of selected firms and in data
cleaning. It should be stressed that the ownership and privatization
information was given high priority in the survey.

4.2 Summary Statistics for Ownership Variables

The variables of main interest in this paper are the date and form
of privatization and the resulting distribution of ownership. To es-
tablish the ownership structure of Russian companies we consider the
following groups of owners: the state, insiders and outsiders of the
firm. The state share is disaggregated into federal, regional and mu-
nicipal state share. As for insiders, we consider managers and workers
separately. Outsiders are disaggregated into domestic legal entities,
domestic outside individuals and foreign owners. When we investi-
gate the determinants of the ownership stakes of different groups of
owners, we concentrate on private ownership, insider ownership dis-
aggregated into managerial and worker ownership and on outsider
ownership. Concentration of ownership is measured by the share of
a large shareholder, whom we define as a single outside owner with
a stake of at least five per cent. The distribution of ownership is
observed at two points in time: July 1, 1994 and January 1, 1999.

Table 1 shows statistics on the date and method of privatization.
Out of 487 firms in the sample that provided information on the fact
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of privatization, 409 (84.0 per cent) were privatized by the date of the
survey (1999/2000). We define a firm as privatized when a majority
stake has passed into private hands. The median date of privatization
was May 1993 for the whole sample, July 1993 for firms participating
in the mass privatization program, and July 1992 for lease-buyout
privatizations. The most frequent privatization option was option 2
which guaranteed majority insider ownership (46.5 per cent of the
firms).

Table 2 shows the evolution of ownership across types of owners
from 1994 to 1999. Right after the end of the mass privatization pro-
gram in July 1994, the state still owned about one third of industrial
assets in Russia. Nearly a half was owned by managers and workers.
During the next four and a half years, the average stake of the state
decreased 9 percent. At the same time insider ownership decreased
5.4 percent. The decrease in insider ownership is entirely due to the
decreasing stakes owned by workers. In contrast, managers increased
their stake 2.4 percent on average. Outside ownership also increased,
especially holdings of domestic legal entities. The stake of foreigners
increased from 1.4 to 3.2 per cent. The table shows also shows dif-
ferences in the ownership structure depending on which privatization
option was chosen in a firm. Lease-buyout has led to significantly
higher ownership stakes of managers and workers than options 1 and
2 of the mass privatization program. There are only minor differences
between options 1 and 2: State ownership is somewhat lower under
option 1, insider ownership is somewhat higher, and any differences
in the stakes of outsiders and large outside shareholders are small.

Table 3 looks at large outside shareholders (with a stake of at least
five per cent). The fraction of firms with such owners rose consider-
ably from 26.6 to 52.5 per cent between 1994 and 1999. An outside
shareholder can be a legal entity of private law, but still controlled
by the state. Therefore, we also calculate the average stake of large
privately-controlled outside shareholders. Both increased significantly.
The same is true for the stakes of the single largest shareholder. In
sum, this evidence suggests that ownership concentration increased
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between 1994 and 1999.
Figure 1 displays histograms of insider and outsider stakes and

their change between 1994 and 1999. We see that insider ownership
peaks at 0, 100 and around 50 per cent. Zero per cent insider owner-
ship corresponds either to non-privatized firms or to full outsider own-
ership. Full insider ownership was often the result of lease-buyouts,
or option 2 privatizations with subsequent share purchases by insid-
ers. The particular distribution of ownership variables is important
for the estimation methodology (see section 4.3). The changes in own-
ership stakes peak at zero, suggesting a high persistence in ownership
structures.

4.3 Data Treatment and Estimation Methods

The empirical model has the general form

Y ∗
i = β0 +

J∑

j=1

βjXij + ui = X ′
iβ + ui (1)

where Y ∗
i is a latent variable in limited-dependent variable models of

various types. The actual observed dependent variable is either

• binary, i.e. equal to one if the firm was privatized and zero if
not,

• an index of the chosen privatization option, or

• the ownership stake of a particular group of owners in firm i =
1, 2, ..., N ,

• the change in this ownership between 1994 and 1999.12

The vector Xi = {Xij} , j = 1, 2, ..., J describes a firm’s characteris-
tics prior to privatization.

12In the latter case, no latent variable is needed, i.e. Y ∗
i = Yi. See the last

paragraph of this section.
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The characteristics of the different dependent variables imply the
use of different estimation techniques. In the first case, the decision
whether to privatize a firm or not, a logit model is used. In the second
case, determinants of the choice of a particular privatization option
are estimated using a multinomial logit model with four alternatives.
For the determinants of the ownership stakes we use a less common
estimation method which shall be described next. The special distri-
butional characteristics of the ownership stakes of the various types
of owners rule out the use of ordinary least squares regressions. The
ownership stakes are continuous variables that range from zero to 100
per cent ownership, but realizations at the two limit points are partic-
ularly frequent. For example, a lease-buyout privatization has often
led to 100 per cent insider ownership (and therefore zero per cent out-
side ownership). Such a pattern is best accounted for by a two-limit
tobit model with censoring in the ownership stake. The underlying
latent variable can be interpreted as the desired ownership stake by a
particular group of owners.13

In addition, observations with zero ownership stakes are often due
to the fact that these firms were not privatized by the date under
consideration, July 1, 1994. If we analyze only privatized firms, our
sample would not be random any more and the results would be bi-
ased. A model structure that integrates both stages, the privatization
decision and the extent of ownership by a particular type of owner
within its natural limits, is a tobit model with selection.14 This kind
of model is not treated in econometric textbooks. However, a similar
model with continuous variables at both stages, called a nested tobit
model, was proposed by Lee (1992) and applied by Howe et al. (1994)
for the analysis of contingent valuation surveys for public goods.

13With this interpretation, the latent variable could take values lower than zero
and higher than 100 per cent when agents wish to short-sell enterprise shares.

14The tobit model was applied in the context of ownership regressions by Smith
et al. (1997) and Jones and Mygind (1999), but without correcting for sample
selection stemming from the privatization decision.
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For our purpose, the model structure is the following:

Di =
{

1 if Zi
′δ + εi > 0

0 if Zi
′δ + εi ≤ 0

(2)

where Di is a dummy equal to one if the firm was privatized by July 1,
1994 and equal to zero if not. The vectorZi = {Zik} , k = 1, 2, ..., K
lists the variables which explain the privatization decision. The own-
ership stake Yi is defined in terms of the latent variable Y ∗

i :

Yi =





100 if Y ∗
i ≥ 100 and Di = 1

Y ∗
i if 0 < Y ∗

i < 100 and Di = 1
0 if (Y ∗

i ≤ 0 and Di = 1) or Di = 0

That is, the observed ownership stake is 100 if the latent variable
(the desired ownership stake) is greater than or equal to 100 and the
firm was privatized. It is equal to the latent variable if the latter is
between 0 and 100 and the firm was privatized. Finally, the observed
ownership stake is zero if the latent variable is either smaller than
or equal to zero and the firm was privatized, or if the firm was not
privatized.

The error terms from equations (1) and (2), ui and εi, are assumed
to have zero means and to be jointly normally distributed with a

covariance matrix

(
σ2

u ρσu

ρσu 1

)
.

Let us define the following indicator functions:

Ii =
{

1 if Y ∗
i > 0

0 if Y ∗
i ≤ 0

Ji =
{

0 if Y ∗
i < 100

0 if Y ∗
i ≥ 100
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The log-likelihood function is then given by

lnL =
N∑

i=1

{
(1−Di) ln

(
1− Φ1

(
Zi
′δ

))

+ Di

[
(1− Ii) lnΦ2

(
Zi
′δ , −X ′

iβ

σu
; ρ

)

+ IiJi ln


 1

σu
φ

(
Yi −X ′

iβ

σu

)
Φ1


Zi

′δ + ρ
Yi−X′

iβ
σu√

1− ρ2







+ (1− Ji) ln Φ2

(
Zi
′δ ,

X ′
iβ − 100

σu
; ρ

)]}
(3)

where φ(.) is the density funcion of the normal distribution, Φ1(.) is
the cumulative distribution function (cdf) of the univariate standard
normal, and Φ2(., .; ρ) is the cdf of the bivariate standard normal with
the correlation coefficient ρ. Note that this model nests the tobit
model as a special case where ρ = 0.15

For estimating this model we use a Stata d2-evaluator, for which
the log-likelihood function and algebraic expressions for its first and
second partial derivatives are specified. In terms of the estimation
procedure, the model thus consists of four equations, one for the own-
ership stake, one for the selection (i.e. the privatization decision),
one for σu, and one for ρ, the correlation coefficient between ui and
εi. Even with the input of the first and second partial derivatives, the
likelihood function does not converge easily to a maximum when ρ is a
free parameter. Therefore, we first maximize the likelihood for fixed ρ.
We repeat this for a discrete grid of ρ’s in the interval (-1,1), choose the
estimation with the highest log likelihood, and use these coefficients

15This is the case where the privatization decision and the choice of the ownership
stake are independent. For the sake of comparison, the results of the simple tobit
model are also reported. See section 6.
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as initial values for the unrestricted likelihood estimation.16

For all estimations, we look first at regressions that include the full
set of explanatory variables. Then we reduce the number of variables
included in order to deal with possible problems of multicollinearity,
especially within groups of variables that capture a common concept
such as quality, attractiveness to the state etc. (see section 5 and the
correlation matrix in Table 6). This allows us to use observations for
which the dropped variables are missing. For a parsimonious formula-
tion of the logit and multinomial logit models, we only keep explana-
tory variables that are significant at the 10 per cent level, except for
the size, region and industry controls which are always included. If
several such models are found we choose the one with the lowest value
of the Bayesian and Akaike information criteria.

Getting a parsimonious specification for the tobit model with se-
lection is more cumbersome since the model includes two equations
and two scalars which have to be estimated. To avoid problems of
multicollinearity, we use for the selection equation only the variables
of the parsimonious formulation of the logit model for privatization
by 1994 (see Table 8, columns 4 and 5). In several robustness checks
we also use alternative formulations of the selection equation.17 The
qualitative findings change only in a few cases, which we report in
section 6. For the equation of the ownership stake, we proceed as
before, keeping only variables that are significant at the 10 per cent
level, plus the controls.

16It turns out that the value of ρ that maximizes the likelihood functions is
always at the upper boundary of the interval.

17In particular, we include also variables that become significant in the selection
equation if we include all variables in both equations for any type of owners: this
adds wage arrears and union membership in 1992 to the equation. We also use a
different model for privatization with significant variables only but a higher value
of the information criteria. This model uses more observations and includes the
dummy variable for military-industrial complex, price controls and average wage.
In addition, we look at the union of these two sets of variables and the full set of
variables in the selection equation.
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Finally, for the determinants of the change in ownership stakes we
apply simple OLS regressions. Neither sample selection nor a limited-
dependent variable are an issue here (see Figure 1 for the distributions
of the change in insider and outsider ownership).

5 Hypotheses for the Determinants of Own-
ership

In this section, we derive hypotheses for the empirical analysis of
the choice of ownership structure. The goal is to analyze how firm
characteristics prior to privatization affect four types of outcomes:

1. Privatization (the binary decision whether to privatize a firm or
not),

2. The Privatization option (the choice of one of the privatization
options of the mass privatization program, a lease-buyout, and
other options, see section 3),

3. The initial distribution of ownership stakes among types of own-
ers and ownership concentration,

4. The change in ownership structure between 1994 and 1999.

In the estimations for outcomes 3 and 4 we consider the following
categories of owners: all private owners (the complement to state
ownership at all levels), insiders – as a group as well as disaggregated
into managers and workers, and outsiders.18 Ownership concentration
is measured by the stake of all private large shareholders, i.e. those
who hold more than 5 per cent of the shares, and are themselves
controlled by individuals or private (non-state) entities. In each of the
econometric models, we include the following groups of explanatory
variables:

18We do not consider state ownership at different levels and different types of
outside owners (see section 4.2 for descriptive statistics). In particular, there are
not enough firms with foreign ownership to use them for estimations.
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1. Measures of firm quality (in order to determine whether initially
better performing firms were privatized earlier or later, by dif-
ferent schemes, and whether they went to particular types of
owners),

2. Variables that measure how attractive a particular firm is to the
state vs. private owners,

3. Variables that measure how attractive a particular firm is to
outsiders vs. insiders of the firm (i.e. managers and workers),
and

4. Control variables for firm size, region and industry.

The definitions summary statistics of all employed explanatory vari-
ables are listed in Tables 4 and 5. In the choice of explanatory variables
we follow and extend the framework of Earle and Estrin (1997). In
the models for privatization, option choice and initial ownership dis-
tribution we use explanatory variables prior to privatization, typically
for 1990, 1991 or 1992.19 For the models of ownership change, we use
explanatory variables for 1994. In the rest of this section we discuss
the hypotheses leading to the inclusion of these variables in detail.
The expected effects are summarized in Table 7.

5.1 Firm quality (performance)

In the more recent literature on the relation between ownership struc-
ture and performance the issue of endogeneity plays a prominent role
(see for example Demsetz and Villalonga (2001), Hanousek et al. (2007)
and Gorodnichenko and Grygorenko (2008)). It is found that owner-
ship is not an exogenous factor explaining performance, and that pre-
vious performance is not an exogenous factor explaining ownership

19There are a few exceptions due to data availability. See the note below Table
4. One of the exceptions is the fraction of capital costs in total costs, which is only
available for 1994 and 1998. However, the numbers for the fraction of capital costs
do not differ much between the two years.
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structure, and it is not easy to find good instruments to overcome this
endogeneity problem. Our approach to study determinants of owner-
ship structure for post-privatization firms makes previous performance
an exogenous factor since all firms were state-owned prior to priva-
tization. Therefore, performance prior to privatization could not be
affected by the ownership structure. One might argue that prospective
owners make their decision to acquire stakes in a particular firm based
on expectations about future performance. Since expectations are not
observed, yet they are correlated with performance prior to privatiza-
tion, this might create a potential problem of endogeneity. However,
this is unlikely to affect our results since, as pointed out above, the
privatization was conducted in a highly unstable and unpredictable
environment. We believe therefore that not pre-privatization perfor-
mance, but at most industry affiliation and perhaps the size of a firm
could be predictors of future performance.

We use several measures for firm quality. First, we include the log-
arithm of accounting pre-tax profits per employee. Since accounting
profits are not very reliable data, we also use the logarithm of pro-
ductivity (sales per employee) and more indirect measures for quality,
such as the share of exports in total sales20, the proportion of new
equipment21, and the level of wages. A measure that should be neg-
atively related to performance is the amount of wage arrears. Wage
arrears, i.e. non-payment or late payment of wages were a widespread
phenomenon in Russia since 1992, decreasing only after the financial
crisis in 1998. The main reasons were the overall decline of the econ-
omy with the associated liquidity problems, and the poor monitoring
of managerial behavior (see Earle and Sabirianova, 2002). Workers
often accepted wage arrears since they had only few outside opportu-
nities and benefited from non-wage compensation (e.g. social bene-
fits, payments in kind). We measure wage arrears as multiples of the
monthly wage funds of a firm.

20Firms that are able to compete on world markets are assumed to be of better
quality.

21New equipment refers to equipment that was less than four years old in 1990.
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At first glance, all groups of owners should be equally interested
in better performing firms. But some groups of owners, especially
managers, may be able to pick better firms due to some private in-
formation. Workers and the state, in contrast, can be expected then
to hold holding shares in worse-performing firms. The reason is that
they have a special interest in job security. Since layoffs are more
likely in worse-performing firms they might hold shares in order to
prevent labor-reducing restructuring. We are able to test another hy-
pothesis concerning the stake of managers, put forward for example
by Zhuravskaya (2007, p. 134), namely that managers accumulated
wage arrears in order to subsequently force workers to sell their shares
to them. By reason of these arguments, we expect a positive sign for
profits, export share, new equipment and wages in the estimations for
managerial and private ownership (as the complement to state own-
ership), and a negative sign for worker ownership. The sign of wage
arrears is expected to be positive for workers and negative for private
owners, but it is ambiguous for managers since ”cherry picking” and
buying out workers through wage arrears point in opposite directions.

5.2 Attractiveness to the state vs. private owners

In the privatization process, the state was represented by governments,
state property committees and property funds at the federal and re-
gional levels. We hypothesize that the state has a special interest
in the control of companies connected to the military and therefore
wants to retain a stake in these firms. We include a dummy variable
for a firm being part of the military-industrial complex, and expect a
smaller stake of private owners in such companies. Alternatively, pri-
vate owners might be reluctant to acquire stakes in such companies,
which leads to the same negative relation. The reason is that private
owners might have expected firms of the military-industrial complex
to perform worse than other firms in the future.22

22Firms of the military-industrial complex had significantly lower productivity
than non-military firms in 1991. The same applies to profits in 1992. Since both
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We expect also a greater state interest in firms that serve the
government as a supplier or that are subject to regulation. We include
the fraction of sales to government agencies and the fraction of sales
that are subject to price controls. Demsetz and Lehn (1985) argue that
systematic regulation might reduce the benefits of control. We could
therefore expect price controls to have a negative effect on ownership
concentration, i.e. the stake of large outside shareholders.23

All variables capturing the interests of the state should affect the
likelihood of a firm being privatized negatively because the state at its
different levels had major decision rights in the privatization process.

5.3 Attractiveness to outsiders vs. insiders

It is often argued that the need for diversification on the part of in-
vestors leads to smaller stakes24. Hence, ownership should be less
concentrated in large firms. However, Demsetz and Lehn (1985) argue
that the size of a firm can be thought of as a proxy for the complexity
of the firm, which implies higher potential gains from control. Fol-
lowing this argument, a large firm would be more attractive to large
outside shareholders. We measure size by the logarithm of the num-
ber of employees.25 The diversification effect of size would reduce the
stake of large shareholders, while the complexity effect would increase
them.

productivity and profits are included in the model, the coefficient of the dummy
variable would measure expectations of future performance that go beyond the
difference in current performance.

23Demsetz and Lehn (1985) also consider firm-specific uncertainty as an indicator
of the control potential of a firm. However, in an economy with high aggregate
uncertainty, industrial decline and the disruption of supply chains it is difficult to
come up with good measures of firm-specific uncertainly. In particular, measures
of past variability in sales or profits are unlikely to be good measures.

24For example, see DeMarzo and Urošević (2006) for a dynamic model incorpo-
rating this effect, and references therein.

25Sales would be an alternative measure of size. We include it by defining our
productivity measure as the log difference between sales and the number of em-
ployees.
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We hypothesize that insiders are more cash-constrained than out-
siders. Consequently, the cost of the firm’s shares should matter in
the decision to acquire them, especially for workers, but possibly also
for managers. The price of shares to be privatized to company in-
siders was calculated on the basis of the book value of assets others
than land net of outstanding debt in January 1992. The capital-labor
ratio (using the book value of capital at the beginning of 1992) should
therefore be a good proxy for the cost of a share. Due to the high in-
flation in 1992, these prices were very low in real terms at the moment
of privatization. Alternative measures for capital intensity and thus
costliness are the fraction of new equipment and the share of capital
costs in total costs. We would thus expect a negative effect of capital-
labor ratio, new equipment and capital costs on worker ownership and,
to a lesser degree, on managerial ownership.

In addition, capital intensity, together with size, can be a proxy
for the financing needs of a firm. In Russia, debt finance was virtually
not available to firms at the time of mass privatization – in part due to
the lack of collateral (land could not be transferred) and in part due to
deficiencies of the banking system. This leaves retained earnings and
outside equity as alternative sources of finance. Although privatiza-
tion by an outside owners did not generate any funds for the firm (the
proceeds went to the government), the existence of outside owners
could facilitate access to external funds, possibly within some of the
emerging financial-industrial groups. Most likely, a large or capital-
intensive ex-socialist enterprise could be run on an efficient scale if it
had access to external funds. A firm with higher financing needs could
thus be expected to attract more outside owners. In sum, we expect
a positive effect of firm size, capital-labor ratio, new equipment and
capital costs on outside ownership, in particular on the stake of large
outside shareholders.

The complement to the costs of obtaining shares is the ability of
insiders to acquire shares, which is measured by the average wage. We
expect a positive sign in the estimation for worker ownership. Wage
arrears, however, could reduce workers’ ability to pay for shares. We
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can also assess certain anecdotal evidence that managers deliberately
accumulated wage arrears in order to force (cash-constrained) workers
to sell their shares to them. This would imply a negative effect of the
amount of wage arrears on the stake of workers and a positive effect on
the stake of managers. In addition, we know from anecdotal evidence
that often retained earnings were used for the purchases of shares by
insiders. Thus, profits should also serve as a proxy for the ability to
pay with positive expected sign for the stakes of managers and, to a
lesser degree, of workers.

Sustaining employee ownership may be more difficult when the in-
terests of insiders are not closely aligned. This argument relates to
the result of Aghion and Blanchard (1998) that a resale to outsiders is
less likely when workers collude, implying a higher stake of insiders on
average. We have two proxies for the ability to collude: unionization26

and the heterogeneity of the workforce measured by the ratio of wages
of white-collar (non-production) employees to production workers. A
higher wage ratio should decrease the share of insiders, while union-
ization is expected to have a positive effect on the stake of insiders, in
particular of workers. The opposite should hold for outsiders.

The Aghion and Blanchard model also predicts that higher reser-
vation wages would make workers more inclined to sell their shares.
We include the average wage in the same region and industry, as well
as a measure for the concentration of local labor demand. The latter
influences the outside opportunities of managers and workers to find
a job in another local firm. If labor demand is very concentrated –
in the extreme case, the current employer is the only one in the mu-
nicipality – insiders should be more concerned with keeping their jobs
and acquire a higher stake.

Most Russian firms used to offer social benefits, such as housing,
medical services, kindergartens, catering etc., to their employees. The
social assets of the enterprise should be an extra incentive for workers
to acquire control of the enterprise in order to preserve these benefits.

26Unionization may stand also for the bargaining power of workers in general.
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We measure costs of social services provided by the firm as a share
of total costs or, alternatively, the number of different types of ben-
efits. All of them are expected to have a positive impact on worker
ownership and a negative on outsider ownership.

All variables capturing the interests of insiders may have an im-
pact on the privatization decision, too. As Aghion and Blanchard
(1998) argue, when the possibilities for collusion between employees
are limited, they may oppose privatization altogether. At least in
firms where privatization is non-mandatory, insiders could influence
to some degree the decision to privatize their firm. In addition, we
are able to test the hypothesis of sequencing in privatization, i.e. that
firms with certain characteristics were privatized first (Gupta et al.,
2008). For example, if performance measures positively affect the like-
lihood of privatization by 1994 but not by 1999, this would be a sign
of sequencing.

Our hypotheses for the choice of a privatization option are closely
related to the ones for ownership shares outlined above. As described
in section 3, the first privatization option was intended to facilitate the
access of outside owners to firms, whereas option 2 and lease-buyouts
would clearly lead to majority insider ownership. All variables that
favor outsider or constrain insider ownership should therefore make
option 1 more likely, and option 2 and lease-buyout less likely.

5.4 Control variables

In addition to the variables based on our hypotheses for privatization
and ownership choice we include control variables for firm size, region
and industry. As for size, we include the logarithm of the number of
employees and two dummy variables for medium-sized and large firms
based on the number of employees in order to capture non-linear effects
of firm size.27 We use regional dummies for the largest cities (Moscow

27An alternative measure of size would be the volume of sales, but this is im-
plicitly included in our regressions since we measure productivity by sales per
employee.
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or St. Petersburg) and for the Asian part of Russia.28 Eight industry
dummies are listed in Table 4.29

6 Empirical Results

We estimate first the determinants of the privatization decision and
the choice of a privatization option, and turn then to the estimations
of the level of ownership stakes in 1994 and their change between 1994
and 1999.

6.1 Explaining privatization and the choice of privati-
zation option

We estimate a logit model for the binary decision on whether a firm
was privatized or not for two dates: July 1, 1994, the end of the mass
privatization program, and the date of the survey (1999/2000). Table
8 contains the results for both dates: in each case a full model with
all explanatory variables and for a parsimonious model where only
significant variables at a 10 per cent significance level are kept. As ex-
plained in section 4.3, this allows us to include additional observations
in the estimation.

The estimations show that firms in the energy sector30 are less
likely to be privatized. This is not surprising, since certain sub-sectors
were explicitly excluded from the mass privatization program. There
is also a negative simple correlation between privatization and the
association with the military-industrial complex (-0.15 in 1994), but
this does not show up in the multivariate regressions reported in Table
8 since other variables apparently explain the privatization decision
better. As described in section 3, the exclusion of certain industries
was the main way for the government to influence the privatization

28the European part except Moscow and St. Petersburg is the omitted category.
29The omitted industry dummy is coal, gas, fuel, oil extraction and electricity.
30This is the omitted industry dummy. It includes fuel, extraction of gas, coal

and oil, and electricity/
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decision. Thus, the remaining effects should be mostly due to the de-
cision of company insiders whether to privatize their firm or not. At
both dates, medium and large firms are more likely to be privatized
than small ones. There is some evidence that well-performing firms
are more likely to be privatized, namely firms with higher productivity
and higher wages. These effects are of approximately the same mag-
nitude in 1994 and 1999. Consequently, our data does not provide ev-
idence of sequencing in privatization in the sense that well-performing
firms were privatized first, as was found found for the Czech Republic
by Gupta et al. (2008). The existence of price controls (1994 only) and
the cost share of social benefits in total costs have a negative effect
on privatization. All effects are also economically significant.31

Using only the set of privatized firms32, we want to explain next
what determines the choice of a particular privatization option. Table
9 presents the results. This choice has usually been made by the
employees of the firm. We set the most frequently chosen option,
option 2, as the base category. The other alternatives are option 1,
lease-buyout and other options. The last includes the option 3 in the
mass privatization program, worker or manager buyouts, privatization
of the holding company, and privatization by a special government
decree.33 34

31For instance, an increase in productivity of one percent increased the likelihood
of privatization by 2.5 percentage points in 1994 and by 1.9 percentage points in
1999/2000. For the effect of size, we compute the log-linear effect of firm size (mea-
sured by employment) on privatization by 1999/2000, i.e. we omit the dummies
for medium and large firms. An increase in employment of one percent increases
the likelihood of privatization by 3.5 percentage points.

32409 out of 497 firms have been privatized by the date of the survey, and 398
provided information on the privatization option. See also Table 1 for the frequen-
cies of the chosen privatization options.

33For the lease-buyout option the date of the explanatory variables might not
always be strictly before the date of privatization. Lease-buyouts happened before
1992 in some cases, and several explanatory variables are for 1992 (end of the
year). In our sample this applies to 16 out of 54 firms that were privatized by a
lease-buyout and provided information on the date of privatization.

34For some dummy variables among the regressors there was no variation for
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Employees of large and capital-intensive firms are more likely to
choose the first privatization option over the second one.35 With the
first option, managers and workers can still hold cash-flow rights via
their non-voting shares, but transfer of control to outsiders is facili-
tated by this option. The result is in line with our hypothesis that
higher financing needs of large and capital-intensive firms lead to the
choice of a privatization option that allows outsiders to acquire larger
equity stakes. Wage arrears have a strong negative impact on the
likelihood of choosing option 1. This is partial evidence for our hy-
pothesis that employees want to shield the firm from outside owners
when the firm is not performing well and their jobs would be at risk
in a possible restructuring.

Firms that choose the lease-buyout option face fewer price con-
trols than firms privatized by the second option. This reflects the
smaller state control over these firms. Lease-buyouts were less fre-
quent for large firms with more than 2000 employees although this
effect becomes only statistically significant once we drop the linear
effect of size (log employment in 1991) and leave the size dummies
only. Also, firms privatized by the lease-buyout method have higher
pre-tax profits than firms privatized using option 2.

6.2 Explaining the level of ownership stakes in 1994

The central purpose of this paper is to find factors that affect the
choice of ownership stakes by different groups of owners and the con-
centration of ownership. By applying a tobit model with sample se-
lection, we control both for corner solution outcomes at zero and 100
per cent ownership and for sample selection coming from the decision
to privatize a firm or not. We report two versions of the model for

some privatization option. In order to estimate all coefficients at least for option 1
and the lease-buyout option, we combined some of the industry controls into wider
sectors, and skipped the dummy for the affiliation with the military-industrial
complex.

35In spite of the opposite sign of the size dummies, the overall effect of size is
positive.
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each owner category in Table 10. One version of the model includes
the full set of explanatory variables, and the other is a parsimonious
formulation where only significant variables at the 10 per cent level
are kept, plus the size, region and industry control variables.36 The
independent maximization of the likelihood function for a simple tobit
model and a probit model for the binary privatization decision (i.e.
where ρ = 0) is rejected by a likelihood ratio test at the 1% level for all
ownership categories. In other words, controlling for sample selection
is important.

We conducted the same analysis for voting shares, as opposed to
all shares. As noted in section 3, in many cases non-voting shares
were created in the privatization process. All our hypothesis apply to
shares in the ownership as well as to shares in the voting rights of a
company. The results turn out to be very similar, and we report only
the results for ownership stakes in Table 10.

In 1994, smaller firms exhibit a higher stake of private owners than
larger firms. That is, once we control for the privatization (where size
had a positive impact), the state keeps greater stakes in large firms.
Consistent with our hypothesis that regulation is an indicator of an
interest bt the state in a company, firms with a larger fraction of
sales subject to price controls have a smaller private share. Somewhat
puzzling, social benefits influence the private share in two ways: their
share in overall costs reduces the private share, and the number of
different benefits increases it. The number of benefits affects the stake
of private owners via the higher stakes of insiders, and workers in
particular. The negative effect of the cost share of social benefits
indicates that either the state tends to retain a greater stake in firms
with a large social burden, or that private investors are discouraged
by the existing social obligations of a firm.

Insiders (managers and workers combined) tend to have lower stakes
in large firms (namely those with more than 2000 employees in 1991).

36See section 4.3 for details on the estimation methodology and how the parsi-
monious models are obtained.
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Thatis may reflect their cash constraints in acquiring large stakes in
these companies. There is some evidence that the price of shares mat-
ters to insiders since the (book value of) capital to labor ratio has
a negative impact on the insider stake in the full model. However,
this effect disappears once insignificant variables are excluded, and so
it does not show in the parsimonious model. As mentioned above, a
high number of different social benefits offered by the firm increases
the stake of insiders. Labor market conditions are captured by the
average wage in the same region and industry and the concentration
of local labor demand. We find no evidence for the hypothesis that
worse outside opportunities lead to higher insider stakes. However,
these variables possibly do not capture all outside opportunities avail-
able to workers and managers, who often found a new employment in
the emerging sectors such as retail trade and services. Higher state
regulation in the form of price controls decreases the insider stake,
especially through a lower stake of workers.

In the regression for managerial ownership, no significant explana-
tory variables can be found in the reported specification of the par-
simonious model. This means that we cannot find support for the
hypothesis that managers systematically accumulated wage arrears
in order to buy out workers before July, 1994.37 In the model with
all explanatory variables, in two out of three specifications with an
alternative selection equation38, as well as in the regression for the
voting share of managers, union membership of employees appears to
be negatively correlated with managerial ownership.

The worker share is positively influenced by the degree of union-
ization. A higher degree of union membership could reflect a better
bargaining position vis-à-vis the management, which explains both
the positive coefficient for the ownership stake of workers and the

37In some specifications (with different selection equations, see section 4.3 for
details) the hypothesis of a positive coefficient for wage arrears can be rejected in
a one-sided test. We do find such an effect however for the change in managerial
ownership, see below.

38See section 4.3 for details.
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negative coefficient for the stake of managers in some specifications.
In addition, we can interpret the degree of unionization as a measure
of the ability of workers to collude in the decision to sell shares to
other groups of owners. The result that union membership is posi-
tively correlated with the ownership stake of workers is therefore well
in line with the model of Aghion and Blanchard (1998). No evidence
is found that firms in financial distress39 have a higher ownership
stake of workers that would serve as an insurance against unemploy-
ment. On the contrary, labor productivity as a positive measure of
firm quality has a positive impact on the workers’ share. The num-
ber of different social benefits offered by the firm increases the stake
held by workers, but the share of these benefits in total costs does
not. So there is partial support in the data for our hypothesis that
the preservation of social benefits provides an incentive to workers to
acquire and keep an ownership stake in their firm. Neither the price
of shares (as approximated by the share of capital costs in total costs
or the capital-labor ratio) nor the variables standing for the ability to
pay (average wage or profits) are significant. This can be explained
by the fact that insiders obtained shares on highly preferential terms.

No significant and robust explanatory variables are found for the
stake of outsiders and ownership concentration, as measured by the
stake of large private outside shareholders. The only exception is that
ownership concentration is higher in small and large firms as compared
to in medium-sized firms. In particular, we could find no evidence for
the hypothesis that regulation reduces private benefits and therefore
reduces ownership concentration.

6.3 Explaining the change of ownership stakes between
1994 and 1999

In this section, we investigate the effects of conditions at the end of the
mass privatization program on subsequent changes in the ownership

39We refer to firms with higher wage arrears. We tried also tax arrears which
did not turn out to be significant, neither.
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distribution. We believe that the initial distribution of ownership has
been more influenced by the design of the privatization program than
by economic factors. If initial conditions have significant effects on the
change of ownership in the period under consideration, we interpret
such effects as long-term forces driving ownership shares towards their
”equilibrium” levels. We are aware that we might omit factors that af-
fect ownership after 1994, however, we avoid problems of endogeneity
with this specification.

Specifically, we try to explain the change in the ownership stake of
each of the types of owners between 1994 and 1999 by variables repre-
senting firm size, firm quality, relation to the state, capital intensity,
internal labor relations and labor market conditions. We use the same
explanatory variables as in the estimations of the levels of ownership
stakes, now with their values for 1994.40 In addition, we include the
privatization option that had been chosen, as well as the initial stake
of private owners, insiders and managers. This allows us to control for
the effect of the initial degree of privatization, the initial distribution
of ownership among insiders and outsiders, and for the distribution of
the insider stake among managers and workers. Results are given in
Table 11.

Three effects are worth mentioning for the change in the stake
of private owners (or the complementary stake of the state) between
1994 and 1999. First, there are important industry effects. In firms
belonging to the military-industrial complex and the energy sector,
the share of the state was reduced to a lesser degree after 1994 than
in other sectors.41 Second, medium-sized firms experienced a larger
increase of the stake of private owners than large and small firms.
Third, the stake of private owners increased most where it was low

40We make the simplifying assumption is that the problem of simultaneity be-
tween ownership and performance variables is negligible before 1994.

41Note that the energy sector is the omitted industry dummy. The four industries
with significant positive coefficient, i.e. where the insider stake decreases less than
in the energy sector, comprise more than 75 per cent of the non-energy firms in
the sample.
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initially. This latter effect just reflects further privatization steps.
The initial distribution among insiders and outsiders, however, did
not matter for later privatization.

As we discussed in section 4.2, the stakes of insiders as a group
and workers in particular decreased between 1994 and 1999, while
the stake of managers increased on average. The regression analysis
shows that the decrease in the insider stake was more pronounced in
large firms and in the energy sector. These effects are particularly
present in the estimation for the change in the stake of workers. A
high initial stake of private owners, and insiders in particular, leads
to a more pronounced decrease in the stake of insiders. For a given
initial stake of all insiders, a higher proportion of the ownership in
the hands of workers tends to accelerate a decrease in their ownership
stake and in the stake of all insiders together. In firms that went
through a lease-buyout privatization, insider ownership turns out to
be more stable.

There are additional effects for the change in managerial owner-
ship. Managers seem to be responsive to labor market conditions as
predicted by the Aghion-Blanchard model. Lower reservation wages,
i.e. average wages in the same region and industry, and a higher con-
centration of local labor demand make them increase their stake in the
firm that they are operating. No such effects are observed however
for workers. Managers also increase their stake more in firms with
a higher initial level of wage arrears. This is (at least partially) ev-
idence for the hypothesis that managers systematically accumulated
wage arrears in order to buy out workers.

Large private outside shareholders and other outsiders increase
their stakes more in firms with high initial insider ownership, in par-
ticular with high workers ownership. There is a more intensive transfer
of control from insiders to outsiders in medium-sized and large firms.42

This pattern is consistent with our hypothesis that firms with more

42For large private outside shareholders, the effect is only significant for medium-
sized firms. The effects of sales to the state budget for outsiders, and union mem-
bership for large shareholders are significant statistically, but not economically.
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need for financing would be more likely to be controlled by outsiders
in the long run.

7 Conclusion

In the descriptive statistics on ownership change between 1994 and
the date of the survey, we found a considerable persistence of the ini-
tial ownership distribution. Managers often used insider ownership
as a shield against outside owners and a closer monitoring of their
activities. While worker ownership decreased between 1994 and 1999,
managers on average increased their stake. Anecdotal evidence tells
us that they found various ways to impede re-sales from employees
to outsiders. Our empirical results are consistent with the hypothesis
(and anecdotal evidence) that managers accumulated wage arrears in
order to force workers to sell their shares to them. The general illiq-
uidity of capital markets in Russia also contributed to the persistence
of insider ownership. Thus the hope of the designers of the priva-
tization program that share trade at secondary markets would lead
quickly to optimal ownership structures, has not been realized.

We use a comprehensive data set of Russian manufacturing firms
to estimate which factors can explain the decision to privatize, the
initial ownership structure after privatization and subsequent changes
of ownership stakes. In particular, we test several predictions of the
model by Aghion and Blanchard (1998). We find that privatization
option 1, which was more conducive to outside ownership, is cho-
sen less frequently in firms that had accumulated more wage arrears.
But the actual ownership stakes of insiders in general, and workers
in particular, are not sensitive to the amount of wage arrears. Our
interpretation of these results is that workers choose a privatization
option in order to seek insurance against unemployment, especially
in firms in financial distress. However, they do not succeed in terms
of their resulting ownership stake after the end of the mass privatiza-
tion program. Furthermore, we find support for the hypothesis that
the ability of workers to collude in the decision to sell their shares
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to outsiders (measured by union membership) increases worker own-
ership. The prediction that better outside opportunities (alternative
employment, average wages in the same region and industry) lead to
less insider ownership finds support in the change in ownership stakes
of managers between 1994 and 1999, but not in the level of manage-
rial ownership in 1994 and not in the ownership of workers. Other
variables predicting ownership in 1994 and its evolution thereafter are
firm size, the supply of social benefits to employees, price controls,
and industry affiliation. In addition, the ownership distribution in
1994 affects its subsequent evolution in systematic ways.

The case of Russia allows us to draw conclusions about privatiza-
tion policy. For political reasons, or because there were simply not
as many wealthy investors, give-away policies have been pursued in
many countries. In Russia, there was considerable political pressure
for giving ownership to workers and managers before the mass privati-
zation program was implemented. Large benefits to company insiders
and the resulting insider majority ownership, however, may not be
beneficial in a period when large restructuring and labor shedding
are necessary.43 If a government wants to avoid insider ownership
for these reasons, but this is nevertheless the only politically feasible
option, then at least collusion should be avoided. In practical terms,
shares should be owned individually and should be tradable anony-
mously with share registries outside the firm. According to our data,
at the date of the survey, share registries were kept within the enter-
prise in 40 per cent of the firms. This is even true for 17 per cent of
firms with more than 500 employees where the Law on Joint Stock
Companies explicitly stipulates that share registries have to be main-
tained outside of the firm. Aghion and Blanchard (1998) argue that
if collusion is made impossible, insiders might oppose privatization
altogether. But we would argue that prolonged state ownership may
make them even worse-off, and opposition against a privatization plan

43There is some evidence for its neutral or even detrimental effects for Central
and Eastern Europe, summarized in Djankov and Murrell (2002) and Estrin et al.
(2009).
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that gives insiders majority ownership may be politically difficult.
Policies fostering competition and the entry of new businesses would

certainly help increase the reservation wage for workers and managers.
Our analysis shows that this may lower the ownership stake of man-
agers. High managerial ownership in Russia has often been often asso-
ciated with managerial entrenchment (e.g., Filatotchev at al., 1999b).

Although a large body of research on the impact of various own-
ership structures on performance and restructuring activities of firms
has been accumulated, the question is still debated and further studies
with more recent data and improved econometric methodology seem
to be necessary. The determinants of ownership identified in this pa-
per can potentially serve as instruments to overcome the endogeneity
problems inherent in such studies.
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Appendix: Tables and Figures

Table 1: How and When Firms Were Privatized
Number % of Median date of

Privatization method of firms firms majority privatization
All methods 409 82.3 May 93
Mass privatization
Program
of which:

305 74.6 July 93

Option 1 108 26.4 Sep 93
Option 2 186 45.5 June 93
Option 3 12 2.9 Aug 93

Lease Buyout 67 16.4 July 92
Sale 6 1.5 July 94
Other Method 25 7.3 May 93
No Information on Pri-
vatization Method

8 2.0

Notes: The sample consists of 497 firms which existed in some form
in 1986. Percentages of privatization methods refer to the 409 privatized
firms (there are 10 missing values on that question). Four firms reported
multiple privatization methods. 336 firms provided information on the date
of majority privatization. The date of majority privatization is defined as
the date at which more than 50% of the property has become owned by
non-state legal entities or individuals.
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Table 4: List of explanatory variables

Variable Explanation
Controls(*)
reg cap Moscow/St. Petersburg
reg asia Asian part of Russia
ind mech ferrous and non-ferrous metallurgy and chemical indus-

try
ind macb heavy and light machinery
ind woco forestry/construction materials
ind foli food/light industry
ind othr other industries
Size
size mid 500-2000 employees (based on employment 91)
size big > 2000 employees (based on employment 91)
lnemp91 log of employment 91
Firm Quality
lnprod91 log of productivity = log of sales 91(**) minus log of

employment 91
exp90 export share in total sales 90
newequip90 fraction of new equipment in the firm 90 (less than 4

years)
lnprofitb92 profitability: log of accounting profits before taxes 92

minus log of employment 91
wagearr92 wage arrears in monthly wage funds 92 (***)
Attractiveness to the State
mic military-industrial complex dummy: identified by for-

mer ministry subordination and industry code
pricecont92 share of sales subject to price controls 92
budsales90 share of sales to the state budget 90
(continues next page)
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Table 4: List of explanatory variables, continued

Variable Explanation
Attractiveness to Outsiders vs.insiders
union92 unionization: percentage of union members among all

employees, average between numbers for 90 and 94
capcosts94 share of capital costs (depreciation) in total costs 94
lnK L92 log of the capital-labour ratio (book value of capital in

thousands of roubles 92 divided by employment 91)
wagdiff92 ratio between production worker wages and wages of

non-production industrial employees 92
lnavwag92 log of the average wage of industrial employees (main

activity) 92
labconc92 log of the Herfindahl-Hirshman index of concentration

of local labour demand 92
lnregindwage92 log of the average wage in the same region and industry

92
socben c94 share of social benefits in total costs 94
socben no94 number of different types of social benefits 94

All variables with a year index 90, 91 or 92 are updated for 1994 in the es-
timation of the determinants of the change of ownership (except labconc92
and lnregindwage92). Some variables with the year index 94 are only avail-
able for that year.
(*) The dropped regional dummy is for the European part of Russia. The
dropped industry dummy is for Coal, Gas, Fuel, Oil Extraction and Elec-
tricity. The dropped dummy for size is for small firms with less than 500
employees in 1991.
(**) Some missing values were imputed from sales in the following year
(adjusted by average growth rate in sales) or from output in 1991 or the
following year.
(***) A question on wage on arrears averaged over the year was asked to the
director, and the chief accountant was asked about wage arrears at the end
of the year. Answers were not always consistent, but when both answers
were other than zero, numbers were usually close. We weight a non-zero
answer more than a zero, therefore we use the maximum of both answers
to construct wagearr92.
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Table 5: Descriptive Statistics of Explanatory Variables

Variable
for 1990/92 Update 1994

Mean Std.
dev.

No.
obs.

Mean Std.
dev.

No.
obs.

reg cap 0.13 0.34 497
reg asia 0.32 0.47 497
ind mech 0.09 0.29 497
ind macb 0.38 0.49 497
ind woco 0.12 0.33 497
ind foli 0.24 0.43 497
ind othr 0.07 0.25 497
size mid 0.29 0.45 497 0.30 0.46 494
size big 0.33 0.47 497 0.27 0.44 494
lnemp91 6.73 1.67 497 6.58 1.62 494
lnprod91 4.05 1.72 438 3.17 1.27 434
exp90 2.28 7.88 331 4.75 13.21 367
newequip90 22.05 26.06 438 18.30 24.92 455
lnprofitb92 4.49 1.60 382 7.59 1.84 351
wagearr92 0.25 0.74 462 0.63 1.53 461
mic 0.13 0.34 497
milsales90 7.01 18.12 324 5.28 16.22 360
budsales90 26.62 38.44 328 20.60 34.43 363
pricecont92 49.36 46.83 443 34.59 44.04 438
union92 91.76 16.99 466 85.88 26.34 467
capcosts94 6.35 6.59 271 6.35 6.59 271
lnK L92 5.96 1.07 295 9.48 1.13 335
wagdiff92 1.79 3.43 400 2.49 16.15 413
lnavwag92 4.32 0.61 408 7.72 0.63 429
labconc92 -1.93 1.32 497
lnregindwage92 4.36 0.42 496
socben c94 7.45 5.11 271
socben no94 5.22 3.37 480

See notes at the end of Table 4.
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Table 7: Expected signs for estimations of the determinants
of ownership levels in 1994

Effect on the share of
out- block-

pri- mana- wor- si- hol-
vate gers kers ders holders

Firm Quality
Profitability 92 + + –
Productivity 91 + + –
Export Share in Total Sales 90 + + –
Fraction of New Equipment 90 + + –
Average Wage 92 + + –
Wage Arrears 92 – – +

Attractiveness to the State vs. Private Owners
Price Controls 92 – – –
Share of Sales to the State Budget 90 –
Military-industrial Complex –
Share of Sales to the Military 90 –

Attractiveness to Outsiders vs. Insiders
Firm Size: Employment 91 – – + –/+
Various Measures for Costliness:

Capital-labor ratio (book value of capital 92) – – +
Fraction of New Equipment 90 – – +
Share of Capital Costs in Total Costs 94 – – +

Ability to pay
Average wage 92 +
Wage Arrears 92 –
Profitability 92 + +

Insider Power / Ability to Collude
Heterogeneity of Workforce (wages) – – + +
Unionization + – –

Outside opportunities
Concentration of the local labour demand + +
Average Wage, same region and industry – –

Social assets
as a share of total costs 94 – + –
number of different benefit types 90 – + –

+ positive effect
– negative effect
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Table 8: Estimation Results: Logit Regression for Priva-
tization by July 1, 1994 and by the Date of the Survey
(1999/2000)

Privatized by July 1, 1994 Privatized by 1999/2000
reg cap -0.594 -0.37 0.043 0.05 1.021 0.53 0.509 0.45
reg asia -1.236 -1.39 -1.105 -2.36∗∗ 0.214 -0.24 -0.910 -1.83∗
ind mech 0.130 0.08 0.155 0.19 1.096 0.55 0.988 1.17
ind macb 1.885 0.95 1.145 1.63 1.654 0.75 2.087 2.78∗∗∗
ind woco 2.852 1.27 2.041 2.07 3.163 1.21 2.765 2.60∗∗∗
ind ligt 1.481 0.65 1.080 1.09 3.198 1.14 2.786 2.32∗∗
ind food 0.688 0.43 0.844 1.11 0.621 0.36 1.250 1.59
ind othr 0.271 0.13 -0.159 -0.18 1.397 0.56 1.758 1.74∗
size mid 0.596 0.48 1.465 2.36∗∗ 0.989 0.62 0.978 1.02
size big -1.546 -0.86 0.830 1.65∗ -3.431 -1.55 -1.410 -1.18
lnemp91 0.557 1.05 1.222 1.89 0.777 2.19∗∗
lnprod91 0.415 1.58 0.248 1.87∗ 0.134 0.51 0.295 1.87∗
exp90 0.044 1.06 0.100 0.87
newequip90 0.009 0.81 0.015 1.20
lnprofitb92 0.149 0.40 0.037 0.10
wagearr92 -0.847 -2.28∗ -0.531 -1.13
mic -0.421 -0.39 -0.024 -0.02
budsales90 0.018 1.83 0.016 1.55
pricecont92 -0.020 -2.27∗∗ -0.009 -1.72∗ -0.005 -0.54
union92 0.006 0.28 0.011 0.51
capcosts94 0.051 0.91 0.057 1.05
lnK L92 0.261 0.62 0.440 0.89
wagdiff92 0.024 0.40 0.015 0.27
lnavwag92 -1.386 -1.46 0.730 2.22∗∗ -0.541 -0.59 0.740 2.03∗∗
labconc92 0.383 0.94 0.576 1.20
lnregindwage92 1.657 0.96 -0.106 -0.06
socben c94 -0.159 -2.14∗∗ -0.078 -1.95∗ -0.140 -1.68∗ -0.072 -1.68∗
socben no94 0.102 0.83 -0.015 -0.12
constant -6.251 -0.70 -2.386 -1.45 -6.672 -0.64 -8.038 -2.77∗∗
No. of observa-
tions

143 232 144 245

Pseudo R2 (%) 33.7 18.2 32.2 21.9
BIC 235.8 250.9 225.3 227.9

We report estimates for a model with a full set of explanatory variables and for one with
a reduced set, where all coefficients must be significantly different from zero (except for
the control variables).
Italic numbers are z-values.
* significant at 10% level; ** significant at 5% level; *** significant at 1% level
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We report estimates for a model with a full set of explanatory variables
and for one with a reduced set, where all coefficients must be significantly
different from zero for at least one of the options (except for the control
variables). Some coefficients and standard errors for dummy variables could
not be estimated for “other privatization options” since there were no obser-
vation in these categories.

Italic numbers are z-values.
Eight firms that reported multiple privatization options were excluded

from the sample.
The number of observations is 122 for the full model and 219 for the

parsimonious model. The pseudo R2 is 46.1 per cent and 17.4 per cent,
respectively.

* significant at 10% level; ** significant at 5% level; *** significant at
1% level

51



Table 10: Estimation Results: Ownership Stakes in 1994
(Tobit Regressions with Correction for Selection Bias)

Private Stake Insider Stake
Ownership equation

reg cap -6.301 -0.24 -2.303 -0.17 -14.100 -0.80 -5.811 -0.64
reg asia -22.451 -1.28 -13.518 -1.48 -13.674 -1.42 -6.902 -1.19
ind met 24.346 0.71 3.015 0.17 26.430 1.16 18.742 1.43
ind chem 35.567 0.90 1.232 0.06 16.842 0.68 -12.975 -0.87
ind macb 34.638 0.79 23.087 1.52 37.360 1.47 19.524 1.99∗∗
ind for 10.684 0.17 10.169 0.32 -22.677 -0.61 -3.970 -0.18
ind cons 42.138 0.96 27.990 1.49 75.203 2.69∗∗∗ 42.314 3.34∗∗∗
ind ligt 45.963 0.99 27.125 1.49 33.396 1.17 31.754 2.66∗∗∗
ind food 23.916 0.71 15.097 0.98 31.123 1.42 14.540 1.36
ind othr -13.299 -0.32 -9.983 -0.50 33.435 1.20 10.139 0.74
size mid 13.911 0.70 -20.453 -1.96∗ 24.405 1.96∗ 5.170 0.74
size big 35.738 1.11 -29.216 -2.70∗∗∗ 23.968 1.15 -14.306 -2.03∗∗
lnemp91 -19.458 -1.85∗ -9.193 -1.52
lnprod91 0.791 0.22 2.459 0.98
exp90 -0.398 -0.85 -0.452 -1.30
newequip90 0.070 0.37 0.121 0.95
lnprofitb92 -4.357 -0.80 0.009 0.00
wagearr92 0.315 0.05 1.211 0.27
mic -21.349 -1.06 -1.842 -0.13
budsales90 0.116 0.73 -0.090 -0.92
pricecont92 -0.205 -1.23 -0.254 -2.57∗∗ -0.212 -2.30∗∗ -0.192 -3.05∗∗∗
union92 -0.050 -0.12 0.181 0.64
capcosts94 1.575 1.48 0.969 1.91∗
lnK L92 -0.721 -0.10 -10.377 -2.10∗∗
wagdiff92 1.962 1.23 -0.811 -0.97
lnavwag92 -4.016 -0.26 15.508 1.41
labconc92 0.395 0.06 -3.079 -0.78
lnregindwage92 33.117 1.02 9.452 0.50
socben c94 -1.309 -0.92 -2.035 -2.02∗∗ -0.872 -0.98
socben no94 4.541 1.91∗ 4.214 2.72∗∗∗ 2.370 1.87∗ 1.846 2.05∗∗
constant 72.606 0.44 102.629 5.53∗∗∗ 2.078 0.02 47.943 3.85∗∗∗
Privatization (selection) equation
reg cap -0.264 -0.26 0.145 0.15 -0.804 -0.73 -0.488 -0.49
reg asia -0.933 -1.80 -0.532 -0.89 -1.321 -1.93 -0.895 -1.47
ind mech 0.154 0.17 0.084 0.09 0.034 0.03 0.112 0.12
ind macb 0.721 0.95 0.584 0.70 0.741 0.73 0.659 0.69
ind woco 1.323 1.32 1.058 1.02 1.034 0.94 0.893 0.87
ind ligt 0.861 0.99 0.740 0.70 0.564 0.49 0.327 0.30
ind food 0.859 1.16 0.564 0.72 0.316 0.38 0.390 0.49
ind othr -0.429 -0.49 0.189 0.22 -0.557 -0.47 -0.207 -0.20
size mid 1.011 1.32 0.653 0.81 0.613 0.67 0.625 0.76
size big 0.378 0.63 0.392 0.60 0.056 0.07 0.157 0.22
lnprod91 0.100 0.81 0.083 0.77 0.064 0.46 0.100 0.78
pricecont92 -0.009 -1.71 -0.004 -0.75 -0.008 -1.17 -0.006 -1.03
lnavwag92 0.640 1.69 0.614 1.61 0.691 1.54 0.407 1.06
socben c94 -0.029 -0.68 -0.058 -1.29 -0.019 -0.37 -0.008 -0.17
constant -2.390 -1.33 -1.983 -1.14 -2.129 -1.05 -1.098 -0.61
sigma u 38.440 3.02 44.389 6.03 30.298 6.29 33.253 11.11
rho 1.000 . 1.000 . 1.000 . 1.000 .
log likelihood -304.66 -552.67 -457.25 -787.76
no. obs. 151 225 150 223

Italic numbers are z-values. The standard errors of rho are not properly estimated, but this does not
affect those of other coefficients.
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Table 10 continued
Manager Stake Worker Stake

Ownership equation
reg cap -0.679 -0.08 -2.86 -0.6 -14.815 -1.02 -6.759 -0.89
reg asia 6.198 1.34 0.59 0.21 -20.029 -2.69 -7.988 -1.71∗
ind met 3.078 0.23 3.16 0.45 56.717 2.47∗∗ 19.826 1.72∗
ind chem -2.948 -0.21 1.61 0.22 44.417 1.88∗ -0.643 -0.05
ind macb -4.796 -0.32 6.11 1.21 69.618 2.67∗∗∗ 20.670 2.35∗∗
ind for -15.436 -0.74 17.35 1.61 30.512 0.86 -6.281 -0.35
ind cons 14.189 0.95 17.70 2.89∗∗∗ 69.515 2.70∗∗∗ 21.634 2.15∗∗
ind ligt -5.643 -0.36 9.53 1.61 63.086 2.37∗∗ 25.920 2.59∗∗
ind food 9.755 0.77 13.22 2.39∗∗ 46.536 2.12∗∗ 8.176 0.89
ind othr -6.039 -0.37 0.97 0.11 56.979 2.06∗∗ -6.040 -0.45
size mid 17.201 2.86∗∗∗ 3.02 0.89 12.583 1.23 4.032 0.72
size big 18.963 1.84∗ -4.72 -1.38 14.764 0.85 -5.308 -0.89
lnemp91 -6.648 -2.02 -6.751 -1.26
lnprod91 -0.210 -0.17 3.847 1.85∗ 2.559 1.97∗
exp90 0.004 0.02 -0.334 -1.19
newequip90 0.052 0.87 -0.011 -0.11
lnprofitb92 0.898 0.50 -0.458 -0.15
wagearr92 -2.862 -1.10 5.360 1.22
mic 1.031 0.14 2.115 0.17
budsales90 -0.022 -0.45 -0.075 -0.94
pricecont92 0.012 0.29 -0.203 -2.96∗∗∗ -0.164 -3.32∗∗∗
union92 -0.216 -1.78∗ 0.290 1.44 0.380 2.88∗∗∗
capcosts94 0.433 1.80∗ 0.240 0.60
lnK L92 -2.980 -1.25 -2.880 -0.72
wagdiff92 -2.417 -0.62 -1.425 -0.22
lnavwag92 0.568 0.11 13.551 1.49
labconc92 1.055 0.52 -3.271 -0.96
lnregindwage92 -5.608 -0.6 18.168 1.18
socben c94 0.024 0.06 -0.435 -0.61
socben no94 0.373 0.58 1.563 1.50 1.440 1.98∗∗
constant 95.478 1.66∗ 1.36 0.25 -125.536 -1.34 -12.464 -0.72
Privatization (selection)equation
reg cap -0.814 -0.66 -0.01 -0.01 -0.620 -0.53 0.125 0.13
reg asia -1.052 -1.46 -0.35 -0.57 -0.856 -1.23 -0.404 -0.66
ind mech 0.175 0.15 0.09 0.09 0.781 0.73 0.459 0.48
ind macb 0.943 0.83 0.29 0.33 1.456 1.36 0.821 0.85
ind woco 1.680 1.37 1.10 1.08 1.005 0.87 0.625 0.60
ind ligt 0.833 0.66 0.51 0.46 1.227 1.05 0.865 0.79
ind food 1.427 1.55 0.85 1.06 0.622 0.71 0.412 0.51
ind othr -0.596 -0.44 -0.11 -0.13 -0.318 -0.26 -0.090 -0.09
size mid 0.804 0.78 0.32 0.39 0.562 0.60 0.707 0.87
size big 0.448 0.53 0.01 0.01 -0.363 -0.45 -0.052 -0.07
lnprod91 0.143 0.96 0.04 0.31 0.079 0.56 0.093 0.71
pricecont92 -0.013 -1.73 0.00 -0.39 -0.007 -0.97 -0.003 -0.47
lnavwag92 0.513 1.15 0.16 0.4 0.543 1.27 0.316 0.83
socben c94 -0.008 -0.15 -0.01 -0.13 -0.033 -0.65 -0.017 -0.36
constant -2.374 -1.11 -0.51 -0.28 -2.102 -1.06 -1.168 -0.65
sigma u 14.287 10.34 16.68 15.31 24.051 8.93 26.141 13.23
rho 1.000 . 1.00 . 1.000 . 1.000 .
log likelihood -427.71 -731.88 -488.54 -809.60
no. obs. 139 208 139 205
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Table 10 continued
Stake of Large

Outsider Stake Private Outside Shareholders
Ownership equation

reg cap 13.943 0.74 8.58 0.9 6.733 0.22 -6.083 -0.39
reg asia -5.611 -0.53 -1.77 -0.3 5.384 0.27 1.160 0.12
ind met 3.779 0.15 1.61 0.12 15.257 0.41 7.114 0.32
ind chem 0.504 0.02 0.11 0.01 45.826 1.38 21.795 1.16
ind macb -7.715 -0.27 -8.94 -0.94 14.376 0.41 1.273 0.09
ind for 40.114 0.93 26.42 1.24 32.685 0.66 -5.404 -0.21
ind cons -26.767 -0.88 -20.63 -1.61 2.684 0.07 -27.967 -1.38
ind ligt 8.039 0.22 -13.68 -1.17 -0.770 -0.02 -32.795 -1.29
ind food -5.885 -0.23 2.15 0.2 24.936 0.90 10.466 0.69
ind othr -16.994 -0.45 -5.36 -0.32 (*) (*)
size mid -16.424 -1.16 -5.94 -0.82 -40.898 -1.87∗ -18.789 -1.71∗
size big -10.302 -0.41 6.86 0.97 -15.897 -0.41 -0.229 -0.02
lnemp91 4.270 0.54 7.140 0.68
lnprod91 0.815 0.3 3.781 0.77
exp90 0.035 0.1 0.155 0.36
newequip90 -0.055 -0.39 -0.236 -0.56
lnprofitb92 -1.833 -0.45 -7.198 -1.23
wagearr92 -4.174 -0.65 -0.287 -0.04
mic -2.492 -0.16 -4.723 -0.24
budsales90 0.215 2.02∗∗ 0.191 1.48
pricecont92 0.044 0.46 0.013 0.10
union92 -0.055 -0.18 -0.078 -0.23
capcosts94 0.301 0.59 0.473 0.77
lnK L92 4.660 0.67 2.053 0.20
wagdiff92 0.741 0.74 -2.807 -0.17
lnavwag92 -1.974 -0.16 -20.888 -1.31
labconc92 1.265 0.3 2.646 0.37
lnregindwage92 0.504 0.02 25.684 0.82
socben c94 -0.505 -0.58 -1.393 -0.71
socben no94 -0.511 -0.37 1.247 0.64
constant -20.872 -0.16 12.33 1.17 -59.084 -0.34 -3.181 -0.21
privatization (selection)equation
reg cap -0.481 -0.44 -0.22 -0.21 -0.269 -0.34 0.135 0.21
reg asia -0.305 -0.66 -0.14 -0.25 -0.715 -1.73 -0.174 -0.46
ind mech 0.236 0.28 0.03 0.03 -0.373 -0.48 -0.152 -0.23
ind macb 0.386 0.47 0.31 0.35 0.533 0.85 0.225 0.40
ind woco 0.789 0.95 0.61 0.63 1.314 1.66 1.014 1.59
ind ligt 0.062 0.07 0.28 0.25 0.652 0.88 0.930 1.40
ind food 0.780 1 0.65 0.8 -0.097 -0.14 -0.083 -0.13
ind othr -0.160 -0.2 -0.17 -0.21 -0.281 -0.38 0.047 0.08
size mid 0.393 0.69 0.32 0.46 1.096 2.31 0.582 1.31
size big 0.118 0.2 0.28 0.42 0.232 0.53 0.134 0.32
lnprod91 0.035 0.28 0.08 0.65 0.071 0.73 0.038 0.41
pricecont92 -0.002 -0.52 0.00 -0.26 -0.010 -2.06 -0.002 -0.39
lnavwag92 0.344 0.92 0.27 0.73 0.668 1.76 0.230 0.81
socben c94 -0.019 -0.45 0.00 0.1 -0.023 -0.75 -0.011 -0.38
constant -1.517 -0.84 -1.63 -0.94 -2.653 -1.47 -1.106 -0.82
sigma u 29.866 7.15 33.48 12.11 24.523 6.71 35.988 7.78
rho 1.000 . 1.00 . 1.000 . 1.000 .
log likelihood -370.70 -638.80 -174.67 -299.09
no. obs. 150 223 134 193

(*) The dummy for other industries had to be dropped in the estimations for the share of large private
outside shareholders since there is no variation in this variable.
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