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While privatization of state-owned enterprises has been one of the most important aspects of
economic transition from a centrally planned to a market system, no transition economy has
privatized al its firms simultaneously. This raises the issue of whether governments strategically
privatize firms. In this paper we examine theoretically and empirically the determinants of the
sequencing of privatization. First, we develop new and adapt existing theoretical models in order to
obtain testable predictions about factors that may affect the sequencing of privatization. In doing so,
we characterize potentially competing government objectives as (i) maximizing sales revenue from
privatization or public goodwill from transferring shares of firms to voters, (ii) increasing economic
(Pareto) efficiency, and (iii) reducing political costs due to layoffs. Next, we use an enterprise-level
data set from the Czech Republic to test the competing theoretical predictions about which firm
characteristics affect the sequencing of privatization. We find strong evidence that more profitable
firms were sold first. This suggests that the government sequenced the sale of firmsin away that is
consistent with our theories of sale revenue maximization and/or maximizing public goodwill from
subsidized share transfers to citizens. Our results are also consistent with Shleifer and Vishny's
(1994) prescription for increasing efficiency when there are political costs to employment losses
caused by privatization. We aso find that the Glaeser-Scheinkman (1996) recommendations for
increasing efficiency by privatizing first firms subject to large informational shocks are consistent
with our results. Finaly, our findings are inconsistent with the government pursuing a static Pareto
efficiency objective. In addition to enhancing the general understanding of privatization, our
evidence suggests that many empirical studies of the effects of privatization on firm performance
may suffer from selection bias since privatized firms are likely to have observable and unobservable
characteristics that make them more profitable than firms that remain under state ownership.
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1. Introduction

While privatization of state-owned enterprises (SOEs) has been one of the most important
aspects of economic transition from a centrally planned to a market system, no transition economy
has privatized all of its SOEs simultaneously. Even in countries such as the Czech Republic,

Estonia, Russia, and the Ukraine that strove to privatize their SOEs rapidly, the privatization process
consisted of a sequence of moves, with some firms being privatized earlier than others. The lack of
simultaneous privatization of al SOEs raises the issue of whether governments strategically
sequence privatization. An answer to this question isimportant for understanding the behavior of
governments and firms in the transition economies and for establishing whether empirical studies of
the effects of privatization need to take into account the potential selection bias brought about by
strategic sequencing. This question is aso relevant for countries such as India, China, and Mexico

that have large state sectors and are currently pursuing privatization.

Thisisthefirst study in the literature that examines both theoretically and empiricaly how
competing government objectives may give rise to different privatization strategies. To obtain
testable predictions about which factors affect the sequencing of privatization, we develop new and
adapt existing theoretica models of sequencing strategies for the following government objectives:
(i) maximizing sales revenue from privatization and/or public goodwill from transferring shares of
firmsto voters, (ii) increasing economic efficiency, and (iii) reducing political costs due to layoffs.

Regarding the maximization of privatization re-venues,EI

we show that it is areasonable strategy for a
government pursuing this objective to privatize more profitable firms first. The same outcome will

arise if the government’ s objective isto generate public goodwill from free or subsidized transfers

! Thiswas, for instance, an important objective in heavily indebted Hungary. According to anecdotal evidence, it has
also been an important factor in determining privatization outcomesin India
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of shares of firms to citizens.” Regarding efficiency, one strategy is to privatize inefficient firms

first so asto induce major restructuring and improvement in enterprise performance.EI

Assuming
that private firms are more efficient in responding to information, the government may also want to
privatize firmsin industries that face the greatest uncertainty in terms of demand and cost shocks
(Glaeser and Scheinkman, 1996). Finaly, the government may be concerned about losing voter
support due to layoffs brought about by restructuring of privatized firms. In this context Shleifer and
Vishny (1994) argue that the interaction between efficiency and political concerns may lead the
government to privatize more profitable firmsfirst. Wein turn develop a political cost model in
which profitable firms are likely to have fewer layoffs, implying that a government concerned with
unemployment will prefer to privatize these firms first.

Using firm-level datafrom the Czech Republic to test which of these above objectives were
pursued by the government that carried out one of the most extensive mass privatization programs,
we find strong evidence that the Czech government privatized more profitable firmsfirst. This
outcome is consistent with the government placing priority on maximizing privatization revenues
and public goodwill, aswell as on minimizing political costs of unemployment. Testing between
these theories, we find that labor market conditions were not an important determinant of
privatization, alowing usto rule out the hypothesis that political costs of unemployment were an

important priority for the Czech government. This last result is not altogether surprising in view of

the strikingly low unemployment rate in this economy.mWe also find that the privatization process

2 Transfers of shares were, for instance, undertaken in voucher programs in the Czech Republic, Estonia, Kazakhstan,
Russia, Slovakia, Slovenia, and Ukraine.

% The strategy of privatizing the inefficient firms first may also lead to areduction of the subsidy burden and hence have
a positive effect on the budget.

* Inthefirst half of the 1990s the unemployment rate in the Czech Republic remained low (3-4%) and stable relative to
other Central European economies. Our results refer to labor market conditions just before the large scale privatization
began and thus do not reflect the effect of large scale privatization program. However, if the Czechoslovak government
was always concerned about the political costs of unemployment, the low unemployment rate before privatization may
reflect this concern, and we will not be able to find a significant effect of 1abor market conditions. Moreover, it is
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was consistent with the Glaeser and Scheinkman (1996) definition of efficiency -- firmslikely to be
more responsive to changes in demand conditions were privatized first. Our empirical results are
also consistent with Shleifer and Vishny’s (1994) argument that groups within and outside the
government favoring efficiency will advocate privatization of profitable firmsfirst because this will
enable the government to stop the flow of subsidies to these firms. These conclusions provide
insight into privatization strategies that may be adopted when different, sometimes competing,
objectives are pursued by the government.

Our results have important implications for studies evaluating the effect of privatization on
firm performance. A number of such studies measure gains from privatization by comparing the

B However, such

performance of privatized firms to those firms still in the public sector.
comparisons are only valid if firms are randomly chosen for privatization. For example, if the

government selectively privatizes better firms (as our results suggest), it would not be surprising to
see these privatized firms perform better than firms that remain public, even if privatization has no
effect on firm performance. Since the government is likely to choose firms for privatization on the

basis of both observable and unobservable (to the researcher) characteristi cs,EI

our results suggest
that it is necessary to investigate the possibility of selection biasin such an evaluation. A similar
statistical problem arises in studies examining the effect on firm performance of the length of time
since privatization. Our result that more profitable firms are likely to be privatized early implies that

unobserved firm characteristics that make the firms more profitable may be correlated with the

length of time the firm has been privatized.

possible that the low unemployment rate after the large scale privatization began was endogenous to the type of firms
being privatized in the first wave.

® For an earlier survey see Vining and Boardman, 1992. Studies investigating the effects of privatization include Galal et
al.,1994, Estrin, 1994, Kikeri et al., 1994, Megginson etal., 1994, Gordon and Li, 1995, Boubakri and Cosset, 1997,
Claessens, 1997, Gray and Holle, 1997, and Djankov and Pohl, 1998.

® We develop thisideain amodel with asymmetric information, where the government is better informed than buyers
about the profitability of the firms being considered for privatization, and chooses the sequence of sale based on this



A few studies have considered selection biasin privatization. For example, LaPorta and
Lopez de Silanes (1997) address this problem by using SOEs in the same sector as a comparison
group, but this method does not account for selection biases due to firm-specific characteristics. In
their analysis of the restructuring of Russian shops after privatization, Barberis et al. (1996) allow
for the possibility that the new ownership structure is endogenous, but they assume that

B

privatization is exogenous.” Frydman et al. (1999) estimate the effects of privatization on
performance and control for selectivity in privatization using fixed effects methods. This approach
provides unbiased estimates if the selection effect is time invariant, while time changing selection
effects can be controlled by combining our modeling approach with Heckman (1979) .EI Both the
fixed effects approach of Frydman et al. (1999) and our approach (combined with Heckman, 1979)
have advantages and disadvantages and thus may be viewed as compl ementary.EI
Our paper is organized as follows. In Section 2 we describe the testable predictions of
models where the government is concerned with each of the following objectives: maximizing
privatization revenues and/or public goodwill from subsidized share transfers, increasing efficiency,
and minimizing political costs of unemployment. To investigate sales revenue maximization, we use
amodel with asymmetric information that generates predictions about the sequencing of
privatization, hereafter the GHS1 model. We discuss next the decision of a government maximizing
public goodwill from free transfers of shares to the public, hereafter the GHS2 model. In the
following subsections we describe two efficiency theories: amodel of privatization sequencing

aimed at maximizing static efficiency, hereafter the GHS3 model, and Glaeser and Scheinkman’s

(1996) model of optimal sequencing, hereafter the GS model. Finally, we consider two political cost

information.

"To seethis, note that i) in choosing their sample they stratify on privatization status and ii) they later analyze only
privatized firms without correcting for selection bias.

8 Frydman et al. (1999) also consider time changing factors, but assume that the timing of privatization, conditional on
being chosen for privatization, is exogenous.



theories: first, Shleifer and Vishny's (1994) model of the impact of privatization on restructuring,
hereafter the SV model, and then amodel that analyzes the effect of firm characteristics on layoffs
after privatization, hereafter the GHS4 model. In Section 3 we discuss the institutional framework
for the privatization process in the Czech Republic, focusing on the two waves of the large-scale
privatization program. (This program was used to privatize virtually all medium-sized and large
firms.) In Section 4 we use data on the population of medium-sized and large manufacturing firms
in the Czech Republic to test the predictions of the theoretical models and investigate the priorities

of the government. We conclude the paper in Section 5.

2. Theories of Privatization

21 Maximizing privatization revenues (GHS1)
We first develop amodel of the maximization of privatization revenues based on
asymmetric information between the government and buyers. We assume that the government

kol

knows the true value or profitability of the firm, but buyers (external investors) do not.~ Under the

conditions of this model we find that there exists a unique pure strategy equilibrium in which the

government sells the more profitable firm fi rst.IEI

Our model predicts that the probability of being
privatized will be an increasing function of the profitability of the firm.
We use atwo-period setting with two firms A and B, many buyers and one seller. The firms

profitisgivenby 6,, 0O ={6,08} , where 0 can take on either of the two valueswith 8 > 8. The

two firms can be of the same type or of different types, where the type of the firm is denoted by its

® See Heckman and Robb (1985).

10 This assumption is applicable to most centrally planned economies since managers of SOEs usually report directly to
the relevant government ministry. Note that the empirical implication of this assumption is that firms being chosen for
privatization may have characteristics that are unobservable to buyers, but are correlated with the value or profitability
of the firms. Since these characteristics also are likely to be unobservable to researchers, the model predicts the selection
bias problem for evaluating the effect of privatization raised in the introduction.

1 See Gupta (1999) for ageneral treatment of this topic.



profit. While the government observes the profitability of the firms, the buyers do not. The
government’ s objective is to maximize privatization revenues. We assume that all buyers have the
same information about the distribution of types of the firms. To simplify issues we assume that
different groups of buyers bid in each period, although second period buyers observe the quality of
the first firm. Since there is uncertainty about firm type, the value of the firmto all buyersisgiven

Rl

by the expected profits from the firm.“ Hence, the government is able to extract all the rents from

the informational asymmetry, and obtain a price from the sale that is equal to the expected value of
thefi rm.E]

The timing of the game is as follows: The types (profits) of the firms are assigned, 8,,6;
where 8. 0{8,0},i = A B; The government observes the types and picks firm A or firm B to be

sold in the first period, and the firm is sold at a price equal to its expected value. In the second
period, buyers observe the type of the first firm and then bid for the second firm.

Let A bethe firm being sold first and B the firm sold in the second period. We specify the
following probability distribution for the firms’ profits: p(@, =8,6, =0) =p(6, =6,6, =6) =a,
and p(@,=6,0,=6)=p@B,=6,0, =0) = ,where a, 30(0,).

Next, we calculate the prices offered for each firm under the two sets of beliefs of the buyers
regarding the sequence in which the firms will be sold by the government.

(a) Buyers believe that the government will sell the better firmfirst.
Thefirst period price (price offered for the firm sold in the first period) is the expected value of the
firm given buyers' beliefsand is equal to

_6(@+2p)+6a

E(0416,200) = py == =T

(2.1.1)

12 This represents a common val ue auction since we assume that the value of the firm is the same for all buyers.



In the second period buyers will observe the quality of the first firm. Correspondingly, the second
period price (the price for the second firm) conditional on the value of the first firm A, is given by

Ew if the buyer observes8, =6
p,=0 a+2fB (2.1.2)

H 6 if thebuyer observes8, =6
We use these prices to check whether it is an equilibrium strategy for the government to sell the
better firm first under these buyer beliefs.

Under these buyer beliefs, the respective payoffs in present value over both periods to the

government from i) selling the better firm first or ii) deviating and selling the worse firm first, are

given by
0 _
s _QOp+o a+2po if it follows and sellsthe good firm first
V® =0 a+2p (2.1.3)
H  p, +50if it deviatesand sellsthebad firm first

where d < 1 isthe discount rate. As can be seen from the above expression, the payoff from selling
the good firm first is greater than the payoff from deviating; hence the optimal strategy for the
government, given that the buyers believe that it will sell the best firm first, isto follow. To see the
intuition behind this result suppose that the buyers believe that the government will lead with the
better firm, and the government deviates and sells the worse firm first instead. Given their beliefs,
the buyersin the second period will then observe the low quality of the first firm and conclude that
the second firm is of equal or lower quality. As aresult, the second period price will be lower than if
the government had kept to the strategy of selling the better firm first. Thus, when the buyers

believe that the better firm will be sold first, it is an equilibrium strategy for the government to lead

3 Using a second price auction framework, Gupta (1999) shows that the equilibrium result below will hold even if
buyers have private information about the value of the firms.
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with the best firm. Next we show that this argument does not extend to the case where buyers
believe that the government will sell the worst firm first.

(b) Buyers believe that the government will sell the worse firmfirst.

Asin the previous case, the first period price is the expected value of the firm given buyers' beliefs

andisequal to

(2.1.4)

The second period price depends on the realization of 8, (the observed value of the first period
firm) and is given by
0 6 if thebidder observes8, =6
_0, -
P, =02p0 +ab (21.5)

if thebidder observesf, =6
a+2p

If the buyers believe the government will sell the worse firm first, then the respective payoffs to the

government from the two strategies are given by

- _
. Op+aPPe “’QEH it follows and sellsthebad firm first
V=g a+28 (2.16)
0
0

p, + 00 if it deviatesand sellsthe good firm first

As can be the government will always seen from equation (2.1.6), the payoff from deviating is
higher than the payoff from following and choose to deviate when the buyers believe that it will sell
the worst firm first. Hence, it cannot be an equilibrium for the buyers to believe that the government
will sell the best firm last. The intuition behind this result is similar to that in the previous case.
Suppose that buyers believe that the government will lead with the worst firm, and instead the
government deviates and sells the better firm first. In the second period, buyers observe the quality
of thefirst firm and conclude that the second firm is of even higher quality. Second period buyers
pay a higher price than they would if the government had sold the worse firm first; hence, under
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these buyer beliefsit is always better for the government to deviate. Thus the pure strategy
equilibrium in this model is for the government to lead with the more profitable firm.

In our empirical work we use several measures of firm profitability to test whether the
government in the Czech Republic privatized more profitable firmsfirst, as predicted by this
revenue maximization model. The predictions of the revenue maximization model and the other
government objectives discussed below are summarized in Table 1 in Section 4. Next we discuss
the government’ s objectives when shares of firms are transferred at a highly subsidized rate to

citizens, as has occurred in many transition economies.

2.2  Maximizing public goodwill (GHS2)

In this section we focus on the voucher privatization method, undertaken, for example, in the
Czech Republic, Kazakhstan, Lithuania, Russia, Slovakia, Slovenia, Ukraine and other transition
economies, where highly subsidized shares of firms were transferred to all or a subset of interested
citizens. In the Czech Republic the great majority of larger firms were privatized under the voucher
program. Under this program a portion of the firms' shares (approximately 45%) were distributed to
citizens at ahighly subsidized rate. A similar fraction of the remaining shares were sold at market
prices, with the residual shares (between 10-15%) often being retained by the government. While
our revenue maximization model suggests that the government would want to sell the best firms
first if it focused on the fraction of shares sold at market prices, it islikely that the government will
also be concerned about the public’s reaction to the subsidized shares. It isthus reasonable to
assume that a government undertaking voucher privatization will be concerned about public support
for the transition in general, and for the government itself in particular. As aresult, we assume that
voters prefer to acquire sharesin profitable firms and that the government could maximize support

for itself and the transition by privatizing the better firms first. The extent to which the government
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cares about voter support will then determine whether it sequences the sale of firms to maximize
public goodwill.

An interesting question that arisesis how the government would behave if it were liquidity
constrained and faced a hard budget constraint. If the government privatized firms simply by selling
all their shares at market prices, it could maximize its short term revenue by selling the best firms
first. In particular, if the market price reflects the present discounted value of current and future
profits, the government can gain access to the expected future profits of the best firms by selling
them in the current period. In other words, profitable firms can be sold at high prices that in the
short-run more than offset aloss of current revenues to the government. On the other hand, if the
government privatized all shares of firms by transferring them to the public at greatly reduced
prices, privatizing the worst firms first would best ease the government’ s liquidity problems. Since
the program we are examining is a combination of transferring a fraction of shares at reduced prices
and selling another fraction at market prices, we conclude that the effect of a hard budget constraint
in the Czech caseisapriori indeterminate.

Since a privatizing government may also be concerned with economic efficiency, we next
discuss the outcomes that should be observed if the government places a priority on increasing

Pareto efficiency.

2.3 Maximizing static Pareto efficiency (GHS3)

The centrally planned system strove to generate full employment in the economy. Moreover,
firms were penalized heavily for under-fulfilling the plan but virtually not at al for hoarding excess
labor. As aresult, SOEs operating under central planning were generally viewed as operating with
surplus labor in the sense that the removal of some workers would not, on average, reduce outpuit.
Since surplus workers could make a positive contribution to profits elsewhere in the economy, a
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natural strategy for achieving greater efficiency from both the private (profit maximizing) and social
(GDP maximizing) standpoints would be to privatize first firmsin which the wage rate greatly
exceeds the marginal product of labor. Since these firms are likely to have the most surplus labor,
they will realize the greatest efficiency gains for themselves and for the economy by being
privatized. An empirical prediction in this context is that firms in which there is alarge gap between
the wage and the marginal product of labor should be privatized earlier.

In our data set we observe the average and not the marginal product of labor in each firm.
Since the two productivities are positively correlated, and in the class of production functions such
as Cobb-Douglas they are proportional to one another, we use the difference between the average
product of labor and the average wage in each firm as a proxy variable in testing whether the above

mentioned static inefficiency has guided the sequencing of privatization.

24  Maximizing efficiency through infor mational gains of privatization (GS)
Glaeser and Scheinkman (GS) have been the only authors to address directly the issue of

IIlentheir model,

sequencing the sale of firms and industries to improve economic efficiency.
privatization increases efficiency by increasing the firms' acquisition of, and responsiveness to,

information. In this context, GS make specific inter- and intra-industry predictions regarding which
firms and industries are likely to benefit the most from early privatization. The authors assume that
while cost and demand shocks are unobserved or ignored by the government, private firms observe

the true level of demand and cost.E]

In their model, a state-owned enterprise produces a fixed level
of output based on the expected value of demand and cost, while private owners observe the true

values and adjust their production when demand and cost conditions change. Thus the primary

14 Aswe discuss below, Shleifer and Vishny’s (1994) model also provides an indirect recommendation for increasing
efficiency by the choice of firmsto be privatized.

21t may not be necessary to assume that the government ignores these shocks as long as private firms observe these
shocks with greater accuracy than the government.
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advantage of private ownership is greater responsiveness to information, and the GS model predicts
that privatization should begin where demand or cost volatility is the greatest.

GS compare upstream firms to downstream firms within an industry, as well as downstream
industries to upstream industries. They find that when demand uncertainty dominates cost

uncertainty, downstream industries should be privatized before upstream industries.m

In an industry
having a private retail sector, they find that privatization downstream dominates privatization
upstream when the two sectors are similar in size and cost volatility. GS aso note that the
informational gains from privatization may be offset by aloss of consumer surplusif firmswith
significant market power are privatized and allowed to engage in monopoly pricing. For the purpose
of our analysis their model suggests that downstream firms, firms facing demand or cost volatility,
and firms with low monopoly power are the best candidates for privatization.

In the empirical section we test whether downstream industries and industries which were
subjected to the greatest demand shocks were privatized first. We also test if the market share of a
firm affects the probability of it being privatized early, both as atest of this theory and, as we shall
describe below, the privatization revenue maximization hypothesis. In the revenue maximization
hypothesis, however, firms with high market share should be privatized first since this variable acts
as aproxy for profitability. Thus the market share variable aso allows us to compare the relative
priority placed on revenue versus efficiency objectives.

Finally, governments considering privatization in economies with large public sectors may
be concerned about the fate of the surplus workers generally present in most public firms. Below we

discuss how the government’ s concerns about unemployment may affect the type of firms selected

for early privatization.
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2.5 Increasing allocative efficiency in a bargaining model (SV)

Shleifer and Vishny (SV) use a bargaining model to analyze the role of managers and
politicians in determining whether privatization improves efficiency in terms of resource allocation.
Their work also has implications for the sequencing of privatization. SV assume that the
government is concerned with employment and makes transfersto firmsin the form of subsidiesin
exchange for the firm retaining surplus labor. The authors find that privatization does not affect
resource allocation unless there are restrictions on subsidies. However, SV assume that subsidies
continue to be provided to unprofitable but not profitable firms after privatization and show that
profitable firms are more likely to lay off surplus workers after privatization. In this context SV (p.
1023) argue that “...potentially profitable firms are the best candidates for privatization, since they
refuse to dissipate their profits on excess employment, whereas the hopel ess firms continue getting
subsidized.” Thus an implication of the SV model is that more profitable firms are the best
candidates for early privatization in terms of improving alocative efficiency and minimizing the

political cost of unempl oyment.IEI

2.6  Minimizing political cost (GH$4)

In this section we develop an aternative model to SV to investigate the effect of firm
characteristics on post-privatization layoffs. We assume that the government is concerned about
political costs brought about by layoffs and rising unemployment after privatization, and that state-

owned enterprises are subsidized in such away that their level of employment is higher than the

18 This prediction is not straightforward when the industry is both upstream and faces high levels of demand and cost
volatility. However, demand volatility is considered to be the main source of uncertainty confronting firmsin the former
transition economies due to the collapse of the Soviet-era common markets.

1 As SV point out, this prediction is consistent with anecdotal evidence from Russia that potentially profitable firms are
more likely to reorganize and lay off workers. Accordingly, the question arises as to how this outcome is actually
achieved in their framework: it would appear necessary to include another participant (e.g. the International Monetary
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efficient employment level. In particular, we assume that the government subsidizes public firms by
paying part of the wage rate for each firm (i.e., the firms effectively face a below market wage rate).
The subsidized wage rate is assumed to be determined by the government’ s revenue constraint and
by what would normally be a market-clearing wage. Hence profit maximizing state-owned firms
choose a higher level of employment at the subsidized wage than they would at the market-clearing
wage.

Consistent with the perceived experience of most Central European economies that have
imposed tighter budget constraints during the reform process, in this section we assume that the
government does not subsidize any firms after privatization. Since firms pay the market wage after
privatization, they lay off surplus labor. These layoffs in turn impose a political cost since rising
unemployment resultsin lost voter support for the government and its reform policies. The
magnitude of these costs depends on the labor demand conditions in the economy: high
unemployment rates at the regional or the industry levels reduce the number of jobs available to
laid-off workers, which in turn implies higher political costs. In this context, we investigate (i) the
equilibrium choice of employment before and after privatization in firms that face differing
marginal product of labor conditions, and (ii) how differences in firm characteristics may affect the

decision of a government that wants to minimize layoffs.

Assume that the production function of atypical state-owned firm being considered for
privatizationisgiven by F(L) = c,L — (o L 2/2) + ¢, , F > 0and F' < 0. Assume further that ¢, and
C; are constant across firms, while a > 0 (the slope of the marginal product of labor function) varies
across fi rms.m Suppose further that before privatization all firms face the same subsidized wage rate

given by w®. We denote the market wage rate after privatization to be w™ where 0 < w®<w™; the

Fund) in the model.
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government subsidizes public firms by paying the difference between w™ and w®. Normalizing

product price to be equal to one, we write the profit function for atypical state-owned firm prior to
privatization as:
M = F(L)-w°L, (2.6.1)

where L isthe level of employment chosen by the state-owned firm before privatization. The profit

function is maximized with respect to L.
Totally differentiating the first order conditions with respect to w® and L we obtain
dL / aw*=F"(L) *=-Va <0. (2.6.2)

Equation (2.6.2) indicates that if the wage rate rises, the decrease in employment will be greater for
firms with flatter marginal product of labor curves, i.e. firmsthat face smaller values of a. Hence a
government concerned with minimizing layoffs would prefer to privatize firms with steeper
marginal product of labor curves (higher a’s), since these firms are likely to lay off fewer workers
after privatization. Below, we show that more profitable firms will also have steeper margina

product curves.

In order to investigate the impact of afirm’s profitability on the level of layoffs, note that a
profit maximizing state-owned firm will choose alevel of employment L so that F((L) = w®. From
the first order conditions for profit maximization it follows that the equilibrium level of L chosen by

thisfirmis given by

L™ = (c:- W)/ a. (2.6.3)

To investigate the effect on profits of a change in the slope of the marginal product function

18 \We omit the firm subscript for expositional simplicity.
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o, wewritec; intermsof L and o, so ¢; =w®+ aL’. Substituting the parameters of the marginal

product of labor function into the equilibrium profit function of the public firm yields
M* =FL)-w'L =a(L)?/2+W+aLl)L +c-w'L". (2.6.4)

Examining the effect of a change in the slope of the marginal product function of labor on the
equilibrium profit function of the firm below we find that

dr* /doa =3/2(L")? = 0. (2.6.5)

Thus firms with steeper marginal product of labor curves (higher a terms) are also the more
profitable firms. Since, as shown in equation (2.6.2), firms with steeper marginal product of |abor
functions also lay off fewer workers, thisimplies that a government minimizing political costs due
to post-privatization layoffs will prefer to privatize more profitable firms because they are likely to
lay off fewer workers after privatization.

As mentioned earlier, the extent to which political costs affect the government’ s decision
will depend on several factors, including the labor demand conditions facing laid-off workers. If the
unemployment rate is low, then minimizing layoffs will not be an important objective for the
government. In our empirical work we measure the importance of the political cost objective
relative to other government priorities using a variable measuring labor demand conditions at the
industry level, since information on regional location of firmsis unavailable in our data.

Before we proceed to the data and empirical analysis, we discuss briefly the salient

characteristics of the Czech privatization process.

3. Background of the Czech Privatization Progr am"gj

In January 1990 the Czech Republic, as part of the former Czechoslovakia, started its

transition to a market economy from a position of virtually total state ownership. In 1989 only 1.2%
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of the labor force and 2% of all registered assets belonged to the private sector; in 1990 only 4% of
the GDP was attributed to the private sector.Z3 Y et by the end of 1994, approximately 80% of all
assets had been privatized as aresult of three main initiatives. First, restitution of shops, restaurants,
housing, and other properties valued between 75 and 125 billion Czech crowns ($2.5-4.2 billion)
was carried out through transfers to previous owners between 1990 and 1991. Second, small firms
in retail trade, catering and other services were privatized between 1991 and 1993, mostly through
auctions. Property valued at about 30 billion Czech crowns ($1 billion) was privatized in this small-
scale program.|2:1| Third, the most important method by which the bulk of state-owned enterprises
were privatized was the large-scal e privatization program, accounting for about 900 billion Czech
crowns ($30 billion) in asset value. The large-scale privatization program occurred in two waves,
with the first wave taking place in 1992-93, and the second wave in 1993-95. Virtually all medium
and large enterprises were privatized in this program. Large-scale privatization generally involved
transferring some shares at subsidized prices through vouchers and selling other shares at market
prices. In our empirical work we focus on which firms were privatized in the first wave of the large-
scale privatization program among those privatized in both waves. In this wave, the privatization
projects were approved at the end of April 1992, the bidding for shares allocated to vouchers took
place between May and December 1992, and shares were made available to new owners at the end

of May 1993 (Kotrba, 1995).

4, Data, Specification and Empirical Results

19 See K otrba (1995) for a detailed description of the privatization program.
% Dyba and Svejnar (1995).
2 Czechoslovakia Statistical Bulletin, 1991-1992.
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Our datainitially contained quarterly and annual data on a population of all industrial firms
with 25 or more workers -- approximately 2500 firms. The data were reported by firmsto the Czech
Statistical Office and contain information from balance sheets and profit and loss statements. The
reported variables include sales, production, employment, average wages, total wage expenditures,
and 2-digit industry classification (NACE). Region identification is not available.

From this data we exclude approximately 750 firms that were privatized in the small-scale

privatization program.EI

bl

We also exclude about 250 cooperatives and 37 electric and water utility
companies.~ Thisleaves a sample of 1470 firms that went through the large-scale privatization
program. For the purposes of our analysis, we need annual and first quarter 1992 values for sales,
value of output, average wages, labor force, accounting profits, and industry classification for each
firm. After deleting firms with missing values, we obtain our sample of 1121 firms. Of these firms,
664 were privatized in the first wave of the large-scale privatization process, while 457 were
privatized in the second wave. Firmsto be privatized in the first wave were chosen by May of
1992,malthough new owners could not take possession until the end of May of 1993. (Shares of
firms privatized in the second wave were transferred in February of 1995).

We estimate probit equations where the dependent variable is coded one if afirm was
privatized in the first wave and zero if it was privatized in the second wave. Our goal is to assess the

predictions of the theories discussed in Section 2, and we choose our explanatory variables with this

inmi nd.E]Some of these variablesrefer to the firm’ sindustry while others are specific to the firm.

2 \We considered including the small scale firms as privatized firmsin our analysis, but examination of the data
indicated that they were very different from the firms privatized in the large scale program.

2 Cooperatives were not privatized in the large scale privatization program which is the focus of our analysis. Electric
and water utilities were retained under state ownership and not considered for privatization throughout the privatization
process.

% To be precise, we classify firms as privatized if they changed their legal registration from state-owned to joint stock
company by the second quarter of 1992.

2Qur estimating equations may be interpreted as reflecting an overall government objective function that weighs the
various objectives discussed earlier. In particular, the government may be thought of as having an overall objective
function which weighs the utility of competing groups, and the utility of each group depends on some or al of the
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In order to ensure that the explanatory variables capture firm performance before the firms were
turned over to new owners (starting in the spring and summer of 1993), we use 1992 annual values
for the firm-specific independent variables (we do not have data prior to the first quarter of 1992).
There may be a potential endogeneity problem for some of the firm-specific explanatory variables if
the values of these variables are affected by the knowledge of whether the firm will be privatized in
the first wave. (As noted above, this information became available in May 1992.) b Note, however,
that the values of these variables would not be affected by the future owners since the actual transfer
of sharesto new owners did not occur until May 1993 or later. Based on existing evidence we do
not expect much restructuring to have occurred prior to privatization in 1992, and therefore do not
anticipate this type of endogeneity in the data. However, to address this issue we al so use two-stage
methods to estimate our model. In this approach we treat the annual 1992 firm-specific variables as
endogenous, and use observations on firm-specific variables from the first quarter of 1992 as
instrumental variabl es.EI
The predictions of the models discussed in section 2 are summarized in Table 1 below. The
revenue maximization (GHSL), public good will (GHS2), SV, and political cost (GH34) models
predict that the government will want to sell the more profitable firmsfirst. To test the predictions
of these models we use (separately) annual 1992 values of three aternative variables as indicators of

profitability: PROFIT (accounting profits); Q - W (difference between the value of output and the

total wage bill); and Q/L - W/L (difference between the value of average product and the average

explanatory variables that we use. See e.g., Svejnar 1982, and Prasnikar et al. 1994, especially section V.

% Note, however, that Aghion, et al. (1994) argue (and the existing empirical literature suggests) that restructuring prior
to privatization was rare either due to opposition from worker coalitions or because restructuring would require
investment and reorgani zation which was beyond the scope of the workers and managers of public firms.

%" gpecifically, we predict in afirst stage equation the potentially endogenous firm-specific annual 1992 variables using
observations from the first quarter of 1992 as excluded explanatory variables. (Recall that the decision to privatize firms
was hot made until the second quarter of 1992). All exogenous RHS variables from the second stage probit estimations
areaso included in the first stage. Note that we are focusing only on endogeneity caused by firms restructuring before
the end of 1992 based on the information in May 1992 that they will or will not be privatized in the first round.
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wage) where Q isvalue of output, L is employment and W is the total wage bill .E]The three
variables complement one another in that accounting profit captures all input costs but may be
subject to reporting error, while Q — W and Q/L — W/L underestimate total cost but get directly at
the relationship between revenues and labor cost. We also use an explanatory variable, MKSHARE,
measuring the firm’s market share in the industry (ratio of firm sales to industry sales) as a proxy for
profitability, since it is expected to be positively correlated to current and future profitability. These
models predict that indicators of profitability (PROFIT, Q - W, Q/L - W/L, and MKSHARE) should
have positive coefficients.

Wetest our static efficiency model (GHS3) using (Q/L - W/L) as an explanatory variable.
According to this model, the estimated coefficient on this variable should be negative, since firmsin
which wages most exceed marginal productivity of labor are likely to benefit the most from
restructuring. As mentioned earlier, Q/L is used as a proxy for marginal productivity since we
cannot measure marginal products in our data and the two variables are positively correlated.
Alternatively, one can also view the static efficiency model as predicting that firms with the largest
(negative) difference between value of output and total wage bill, or the greatest dollar losses,
should be privatized first. Thus the GHS3 model has exactly the opposite predictions for our three
profit variables than GHS1 and GHS2.

We test the GS predictions regarding which industries should be privatized early to reap the
informational gains from privatization by creating two dummy variables to capture the firms that
face the greatest demand uncertainty. The first variableis CMEA, which is coded one for industries

most affected by the break-up of the Soviet common trading area known as the CMEA and zero

% \We could probably increase the explanatory power of the equation by including all three profit variablesin the
equation. However, thisiswould a so lead to multicollinearity problems, and thus we have not estimated such an
equation.
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otherwi se.EI

To identify industries that faced demand uncertainty due to the collapse of the CMEA,
we selected industries that experienced declining exports and output after 1991 using evidence from
the Czech Statistical Y earbooks and the detailed discussion on thisissue in Bohata et al. (1995). The
industries included in this category are mining of non-energy materials, mining of metal ores, other
mining, textiles, wood products, pulp and paper products, and other non-metallic mineral products.
Our second dummy variableis DOWN, which is coded one for downstream (processed goods)
industries and zero otherwise. The DOWN category includes food, tobacco, textiles, leather,

footwear, paper, publishing, electronic machinery and equipment, and transportati on.EI

GS argue
that firmsin the CMEA and DOWN industries should be privatized first, since these firms are likely
to benefit the most from increased responsiveness to information about demand conditions after

privati zation.EI

Finally, to test their proposition that firms with greater monopoly power should not
be privatized early since they offer lower efficiency gains from privatization, we use MKSHARE as
an explanatory variable. According to the GS model, the coefficients of CMEA and DOWN should
be positive and that of MKSHARE should be negative. We also note that by assuming that
MKSHARE is positively correlated with future profits, the GHS1-2, SV, and GHS4 models have

the opposite prediction for the sign of this variable than the GS model, allowing us to investigate the

relative priority placed on efficiency versus revenue maximization by the government.

% Analyzing the effect of demand uncertainty is relevant because of what is known as the CMEA shock. The trading
system between the countries of the Soviet bloc (CMEA) was disintegrating since 1989 and was eventually dismantled
in 1991, resulting in a collapse of trade. The aggregate numbers show that exports between Central European countries
fell 25% between 1989 and 1990 and were still 13% lower than the previous year in 1993. Similarly, imports from other
Central European countries to Czechoslovakia fell over 25% in 1991, and continued to fall through 1993. Thetrend is
similar for exports between Central European countries and the former Soviet Union. Industries that relied heavily on
exports to these other markets experienced considerable demand uncertainty after the collapse of the trade agreements.
% We choose these firms following the discussion in GS.

31 While we also wanted to include a variable for industries facing cost uncertainty since GS recommend that these firms
are also good candidates for early privatization, we could not obtain statistical evidence on thisissue and the anecdotal
evidence was not found to be consistent. However, since the primary source of uncertainty facing firmsin transition
economies has been fluctuating demand conditions, both the CMEA and DOWN variables capture one of the most
significant factors affecting these firms.
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In order to examine whether the political cost of unemployment may be driving the
government’ s sequencing strategy, as assumed in the political cost model (GHS4), we use the
industry employment growth rate between 1991 and 1992 (EMPGR) as a proxy for labor demand

conditionsin the industry.EI

The political cost model produces an unambiguous prediction that the
coefficient on this variable should be positive, (i.e. stronger labor demand conditions increase the

probability of privatization.) We start by estimating the following probit equation:

Vi* = Bo+ BiICMEA + B,DOWN + B3(Q/L - W/L); + B4 MKSHARE; + BsEMPGR +u;,  (4.1)

where &; has a standard normal distribution and y;” is alatent index such that afirm is privatized if
yi isgreater than zero. As described earlier, CMEA and DOWN are dummy variables which
indicate the firms most likely to experience large demand shocks and firms in downstream
industries, respectively, and thus allow us test the predictions of the GS model. In equation (4.1) we
use (Q/L —WI/L); and MKSHARE; as measures of firm profitabil ity.E]The GHS1-2, GH$4 and the
SV models predict that these variables will have a positive coefficient, while the static Pareto
efficiency model predicts that (Q/L —W/L); will have a negative coefficient. Finally, EMPGR
measures labor demand conditions in the context of the political cost model.

To test the sensitivity of our results to the measure used for profits (or static inefficiency) in
(4.2) below we replace (Q/L —WI/L); with (Q — W), while retaining MKSHARE; in the

specification

yi* = dp+ a; CMEA + o, DOWN + a3 (Q—W); + as MKSHARE; + a5 EMPGR + €; . (4.2)

%2 |n the data we do not observe the region in which the firm is located and thus cannot use the regional unemployment
rate which could be a better indicator of labor demand conditions. Industry unemployment rates are al so unavailable.
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Finally, to further investigate the sensitivity of our results to the choice of firm variables, in equation

(4.3) below we replace (Q— W); with accounting profits PROFIT;:

Yi* =Vo+ Yy CMEA +y, DOWN + y; PROFIT; + ys MKSHARE; + ys EMPGR + v; . (4.3)

As noted above, Table 1 contains a summary of the predictions of the theoretical models
developed in section 2 and lists the variables used to test the predictions. In Table 2 we present the
mean 1992 values of the explanatory variables. Column 1 contains the values for al firms, while
columns 2 and 3 contain the values for the firms privatized during the first wave (“first wave’) and
the firms privatized in the second wave (“second wave”) respectively. Column 4 contains the t-
statistic for the null hypothesis that the mean valuesin columns 2 and 3 are equal. Note that firms
privatized in the first wave are, on average, located more in downstream industries and have higher
average values of employment, profits, average product minus average wage, value of output minus
wage bill, and market share. Firms privatized in the first wave are also more likely to have been
affected by the collapse of the CMEA, but the difference between first wave and second wave firms
isnot statistically significant. Finally, note that there is very little difference in mean employment
growth between the two types of firms.

Whiletheresultsin Table 2 are quite suggestive, it isimportant to use multivariate analysis
to investigate the factors determining privatization. Our results for the specifications given by
eguations (4.1) to (4.3) arecontained in Table 3. In thefirst three columns we treat 1992 annual

firm-specific variables as exogenous, whilein columns 4, 5 and 6 we treat the annual 1992 firm-

% In what follows we use an ‘i’ subscript to distinguish firm specific variables from industry specific variables.
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specific variables as endogenous, using the first quarter 1992 firm specific variables as instrumental
variables.

In column 1 of Table 3, both CMEA and DOWN have positive and statistically significant
coefficients, as predicted by the GS model. The coefficient on the value of total output minus the
wage bill has apositive sign and is aso statistically significant. This result is consistent with the
government setting priorities on maximizing privatization revenues and or public goodwill (in the
case of subsidized transfers) .@ It is also consistent with the political cost and SV models. However,
the results are inconsistent with the government maximizing static Pareto efficiency. Recall that the
coefficient on the market share variable captures two effects. While in the GS model efficiency is
promoted if firms with monopoly power are not privatized, this variable may also act as a proxy for
profitability. If the first effect dominates, we would expect the coefficient to be negative, while if
the second effect dominates, we would expect the coefficient to be positive. We find a positive
coefficient on market share, suggesting that the profit effect dominates. Finally, the coefficient on
the industry employment growth variable, which measures labor demand conditions and thus
proxies for political costs, is not statistically significant at standard confidence levels. Thisresult
suggests that the extremely low level of unemployment in the Czech Republic made the political
costs of high unemployment, as proxied by labor demand conditions, relatively unimportant. By
privatizing more profitable firms first, the government appears to be placing a priority on
maximizing privatization revenues and public goodwill and not on the political costs of
unemployment.

In column 2 of Table 3 we use market share and the difference between the value of the

average product of labor and the average wage as proxies for profitability. These results are quite

% Recall that the privatization of most firms in the large-scale privatization program involved both subsidized transfers
aswell as unsubsidized sales of shares.
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similar to those of column 1. In column 3 we replace the difference between the value of total
output and wage bill with accounting profits. The results are again very similar to those in columns
1 and Z.EIThus each possible measure of profitability has a positive and statistically significant
coefficient, although accounting profits are significant only at the 10% level. Columns 4, 5 and 6
contain the results when the annual 1992 firm-specific variables are treated as endogenous. The
results are similar to those in columns 1 through 3, suggesting that potential endogeneity due to
firms restructuring in anticipation of being privatized is not a problem in the data. The only real
difference in the results is that the coefficient on accounting profits doublesin size and, with the
standard error rising only slightly, it becomes much more statistically significant.

Finally, to examine the possibility that equations (4.1) — (4.3) aretoo rich to identify the
effect of the employment growth variable EMPGR (proxying the role of political costs), we next
consider a narrower specification that eliminates the industry dummy variables CMEA and DOWN.
These results are contained in Table 4. As before, in columns 1 through 3 of Table 4 we treat the
annual firm-specific variables as exogenous, while in columns 4 through 6 we consider them to be
endogenous. The results are similar to those in Table 3, except that the coefficient on accounting
profitsis statistically significant only when the firm-specific variables are treated as endogenous@
Moreover, the employment growth variable remains statistically insignificant. Hence while the
model of political costs predicted that profitable firms would be privatized if the government were
minimizing layoffs, political costs do not appear to have had a significant impact on the

government. Thus, the predictions of the privatization revenues and public goodwill maximization

% One could argue that variables such as PROFIT; or (Q-W); may simply be picking up a size effect, although none
of our models predicts such an effect. We would argue that thisis not a problem since the results are very similar when
we use (Q/L-W/L); which isindependent of firm size.

*However, the coefficient on profit in column 3 of Table 4 is highly statistically significant when the variable measuring
market share is excluded.
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models appear to be more consistent with the data than the political cost model. Of course, political
costs may be more important in the other transitional economies, which had much higher rates of
unemployment during this period.EI

For the sake of completeness, we have also estimated probit equations using the first quarter
of 1992 datafor the firm specific variables, rather than annual 1992 data for these variables. In
Appendix Table A1 we report these results for the case where we include CMEA and DOWN, while
in Table A2 we report the results for the case when we exclude them. These estimates for these
specifications are similar to those based on annual data (reported in the text), differing only in the

fact that the coefficient on accounting profitsis statistically insignifi cant.EI

5. Conclusions

Our empirical evidence suggests that governments sequence privatization of firms
strategically rather than randomly. In particular, we find strong evidence that the Czech government
privatized first firms that were more profitable, firmsin downstream industries, and firmsin
industries subject to greater demand uncertainty.

Privatizing more profitable firmsfirst is consistent with our model of the government
maximizing privatization revenues and/or public goodwill through a subsidized sale of shares. This

outcome is also consistent with Shleifer and Vishny’s (1994) prediction that the government will

3" Asnoted above, the Czech unemployment rate was low and stable over the period 1991-1995. Since we use labor
market conditions from 1991, our results are not simply the result of the government incorporating political costsin the
large scale privatization. However, the low unemployment rate before the large scale privatization may reflect an earlier
concern with political costs, and we may simply not have enough variation in industrial employment growth to identify
the effect of thisvariable.

% An alternative motivation for the IV procedure would be to assume that policy makers use the expected value of the
firm specific variables conditional on information availablein May 1992. In this case the error term will contain an
expectational error. If we had panel data with areasonably long time series dimension, we could invoke rational
expectations to argue that the first quarter variables are uncorrelated with the expectational error. However, since we
only have a cross-section, we cannot appeal to rational expectations. Thusif readers believe that this expectations model
is most appropriate, then the estimatesin Tables A1 and A2 will be of most interest.
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privatize profitable firmsfirst if political concerns about employment are offset by other
government objectives. Our results are not consistent with a government placing priority on
improving Pareto efficiency by privatizing first firms with the largest gap between the wage and
labor’ s marginal product. Our finding that the government tended to privatize first firmsin
downstream industries and in industries with greater demand uncertainty suggests that the
government placed emphasis on efficiency in the Glaeser and Scheinkman (1996) sense, namely by
privatizing first firmsthat were likely to benefit the most from greater responsiveness to market
conditions. However, in contrast to the GS recommendation, but consistent with the general
evidence regarding profitability, firms with higher market share were more likely to be privatized
first, suggesting a potential lossin efficiency if these firms operate in arelatively unregul ated
environment after privatization. Finally, our estimates indicate that political costs of unemployment,
as measured by employment growth in the firm’ sindustry, were not an important priority for the
Czech government. This suggests that the government did not privatize more profitable firmsfirst in
order to minimize these political costs, but rather to maximize revenues and public goodwill.

In addition to providing key evidence on the nature of the privatization process, our results
have important implications for studies evaluating the effect of privatization. These evaluations
compare the performance of privatized firms with that of non-privatized firms, usually assuming
that privatization is random, at least after controlling for observables. However, our analysis
indicates that more profitable firms were being privatized first, suggesting that such firms have both
observable and unobservable characteristics which make them likely to perform better after
privatization. Thus, evaluation studies of the effect of privatization need to account for this potential
selection bias, since otherwise they may provide upwardly biased estimates of the effect of

privatization on firm performance.

28



References

Aghion,P. and O.Blanchard, 1996, On Insider Privatization, European Economic Review, 40,
759-66.

Aghion, P., O. Blanchard and R. Burgess, 1994, The behaviour of state firmsin eastern Europe,
pre-privatisation, European Economic Review, 38, 1327-49.

Aghion, P., M. Dewatripont and P. Rey, 1994, Renegotiation design with unverifiable information,
Econometrica, 62, 257-82.

Aghion, P. and J. Tirole, 1993, On the Speed of Transition in Central Europe, Mimeographed.

Alesing, A. and A. Drazen, 1991, Why are Stabilizations Delayed?, American Economic Review
81(5), 1171-88.

Amemiya, T., 1979, The Estimation of a Simultaneous Equation Generalized Probit Model,
Econometrica, 46, 1193-1205.

Ashenfelter, O. and D. Card, 1985, Using the Longitudinal Structure of Earnings to Estimate the
Effects of Training Programs, Review of Economics and Statistics, 67, 648-660.

Barberis, N., M. Boycko, A. Shleifer and N. Tsukanova, 1996, How Does Privatization Work?
Evidence from the Russian shops, Journal of Political Economy 104, 765-790.

Basu, S, S. Estrin and J. Sveglnar, 1999, Employment and Wages in Enterprises under Communism
and in Transition: Evidence from Central Europe and Russia, William Davidson Institute
Working Paper, 1997 (revised).

Blanchard, O., 1997, The Economics of Post-Communist Transition, Oxford University Press.

Boardman, A., C. Eckel and A. Vining, 1982, The advantages and disadvantages of mixed
enterprises: A world survey Working Paper No. 961, Policy Division, University of British
Columbia.

Bohata, M., P. Hanel and M. Fischer, 1995, Performance of Manufacturing, in J. Svejnar, ed.,
The Czech Republic and Economic Transition in Eastern Europe, San Diego, CA:
Academic Press, 159-98.

Bolton, P. and G. Roland, 1992, Economics of Mass Privatization, in the 15th Panel Meeting of
Economic Policy, Lisbon, Portugal, 1992.

Bolton, P. and G. Roland, 1992, Privatization in Central and Eastern Europe, Economic Policy 7,
275-309.

Bos, D. 1991, Privatization: A Theoretical Treatment, Oxford (Clarendon Press).

Bos, D. and P. Harms, 1997, Mass privatization, management control and efficiency, Journal of
Public Economics, 64, 343-57.

Boubakri, N. and J.C. Cosset, 1997, The Financial and Operating Performance of Newly Privatized
Firms: Evidence from Developing Countries, University Laval mimeo.

Boycko, M., A. Shleifer, and R. Vishny, 1996, A Theory of Privatization, Economic Journal 106,
309-109.

Boycko, M., A. Shleifer, and R. Vishny, 1995, Privatizing Russia, MIT Press, Cambridge, MA.

Boycko, M., A. Shleifer, and R. Vishny, 1996, Second-best economic policy for adivided
government, European Economic Review 40, 767-74.

Chakraborty, A., N. Guptaand R. Harbaugh, 1999, First Impressions in a Sequential Auction,
working paper.

Che, J. and Y. Qian, 1998, Insecure Property Rights andGovernment Ownership of Firms,
Quarterly Journal of Economics 113, 467-96.

29



Claessens, S. S. Djankov and G. Pohl, 1997, Ownership and Corporate Governance: Evidence
from the Czech Republic, World Bank Working Paper 1737.

Djankov, S. and G. Pohl, 1998, The behavior of politicians and firmsin transition, World Bank
Working Paper.

Coase, R., 1960, The problem of social cost, Journal of Law and Economics 3, 1-44.

Czech Statistical Yearbooks, 1991-1997.

Demsetz, H. and K. Leith, 1985, The Structure of Corporate Ownership: Causes and
Consequences, Journal of Political Economy 93, 1155-77.

Estrin, S, A. Gelb and I. Singh, 1995, Shocks and Adjustments by Firmsin Transition: A
Comparative Study, Journal of Comparative Economics 21, 131-53.

Estrin, S., ed., 1994, Privatization in Central and Eastern Europe, London, Longman.

Estrin S. and P. Hare, 1992, Firmsin Transition: Modeling Enterprise Adjustment, Discussion
Paper No. 89, Center for Economic Performance.

European Bank for Reconstruction and Development, 1997, Transition Report, London.

European Bank for Reconstruction and Development, 1998, Transition Report, London.

Frydman, R., CW. Gray and A. Rapaczynski eds., (1996) Corporate Governancein Central Europe
and Russia, 2 vols., Budapest: CEU Press and OUP.

Frydman, R., C.Gray, M. Hessel, and A. Rapaczynski, 1999, When does Privatization Work? The
Impact of Private Ownership on Corporate Performance in Transition Economies, Fifth
Nobel Symposium in Economics, The Economics of Transition, September, 1999.
forthcoming, Quarterly Journal of Economics.

Frye, T. and A. Shleifer, 1997, The Invisible Hand and the Grabbing Hand, AEA Papers and
Proceedings 87(2), 354-58.

Glaeser, E.L. and J.A. Scheinkman, 1996, The Transition to Free Markets: Where to Begin
Privatization, Journal of Comparative Economics 22, 23-42.

Grossman, S. J. and O. Hart, 1986 ,The Costs and Benefits of Ownership: A Theory of Lateral
and Vertical Integration, Journal of Political Economy 94, 691-719.

Gupta, N., 1999, Strategic Sequencing in Privatization Auctions, working paper.

Hanousek, J. and E.A. Kroch, 1995, The Two Waves of Voucher Privatization in the Czech
Republic: A Model of Learning in Sequential Bidding, CERGE-EI Working Paper Series
84.

Hart, O., 1988, Incomplete Contracts and the Theory of the Firm, Journal of Law, Economics and
Organization 4, 119-39

Hart, O. and Moore, 1990, Property Rights and the Nature of the Firm, Journal of Political
Economy XCVIII, 1119-58.

Heckman, J. 1979, Sample Selection Bias as a Specification Error, Econometrica 47, 153-61.

Heckman, J. and V.J. Hotz, 1989, Choosing Among Alternative Nonexperimental Methods for
Estimating the Impact of Social Programs. the Case of Manpower Training, Journal of
Americal Satistical Association, 84.

Heckman, J. and R. Robb, 1985, “Alternative Methods for Evaluating the Impact of Intervention,”
in J. Heckman and B. Singer (eds.) Longitudinal Analysis of Labor Market Data, Cambridge
University Press.

Jin, H. and Y. Qian, 1998, Public versus private ownership of firms: Evidence from rural China,
Quarterly Journal of Economics August 1998, 773-808.

Katz, B.G. and J. Owen, 1997, Optimal Voucher Privatization Fund Bids When Bidding Affects
Firm Performance, Journal of Compar ative Economics 24, 25-43.

30



Katz, B.G. and J. Owen, 1995, Designing and Optimal Privatization Plan for Restructuring Firms
and Industriesin Transition, Journal of Comparative Economics 21(1), 1-28.

Kikeri, S., J. Nellisand M. Shirley, 1992, Privatization: The Lessons of Experience, Washington,
D.C., The World Bank.

Kotrba, J., 1995, Privatization Process in the Czech Republic: Players and Winners, in J. Svenar,
ed., The Czech Republic and Economic Transition in Eastern Europe, San Diego, CA:
Academic Press, 159-98.

Laffont, J-J. and J. Tirole, 1991, Privatization and Incentives, Journal of Law, Economics, and
Organization 7, 84-105.

LaPorta R. and F. Lopez-de-Silanes, 1997, The Benefits of Privatization: Evidence from Mexico,
Harvard University mimeo.

Lee, L.F., 1979, Identification and Estimation in Binary Choice Models with Limited (Censored(
Dependent Variables, Econometrica 47, 977-96.

Li, D.D., 1996, Ambiguous Property Rightsin Transition Economies, Journal of Comparative
Economics 23, 1-19.

Li, D.D. and F. Cornelli, 1995, Enterprise Behavior Before Restructuring, unpublished manuscript.

Lopez-de-Silanes, F., 1997, Determinants of Privatization Prices, Quarterly Journal of Economics
107, 964-1025.

Maskin, E.S. 1992, Auctions and Privatization, Presented at Kiel Institute of World Economics,
Kiel, Germany, 1992.

Megginson, W., R. Nash and M. van Randenborgh, 1994, The financial and operating
performance of newly privatized firms. Aninternational empirical analysis, Journal of
Finance 49, 403-52.

Sappington, D.E. and J.E. Stiglitz, 1987, Privatization, information and incentives, Journal of
Policy Analysis and Management 6, 567-582.

Schmidt, K.M., 1996, Incomplete Contracts and Privatization, European Economic Review 40,
569-79.

Shleifer, A. and R. Vishny, 1994, Politicians and Firms, Quarterly Journal of Economics 46, 995-
1025.

Shleifer, A. and R. Vishny, 1996, A Theory of Privatization, Economic Journal 106, 309-19.
Transition: Achievements and Challenges, Finance and Development, June 1999,
International Monetary Fund.

Stiglitz, J.E. 1994, Whither Socialism?, Cambridge, MA: MIT Press.

Svenar, J., 1996, Enterprises and Workersin the Transition: Econometric Evidence, AEA Papers
and Proceedings Vol. 86 No.2, 123-27.

Svegnar, J. (ed)., 1995, The Czech Republic and Economic Transition in Eastern Europe, San
Diego, CA: Academic Press.

Tirole, J. 1991, Privatization in Eastern Europe: Incentives and the Economics of Transition, in O.
Blanchard and S. Fischer (eds) NBER Macroeconomics Annual, Cambridge MIT Press.
221-67.

Roland, G. and T. Verdier, 1994, Privatization in Eastern Europe: Irreversibility and Critical Mass
Effects, J. Public Economics 54, 161-83.

Vickers, J. and G. Yarrow, Privatization: An Economic Analysis, Cambridge, MA: MIT Press,
1988.

Vining A.R. and A.E. Boardman, 1992, Ownership versus Competition: Efficiency in Public
Enterprise, Public Choice 73, 205-39.

31



Tablel
Summary Table of Theoretical Predictions

Theory Variables Sign
GHSL1 (Maximizing privatization revenues)
A government that is informed about the quality of the firms  (Q/L - W/L), All Positive
being sold and wishes to maximize privatization revenues (value of average product -average
will sell the more profitable firmsfirst. wage)
(Q-W);
(value of output - total wage bill)
(PROFIT);
(accounting profit)
(MKSHARE),
(market share)
GHS2 (Maximizing public goodwill)
A government concerned with public goodwill from free Same as above Positive
transfers of shares to citizens will privatize more profitable
firmsfirst.
GHS3 (Maximizing static Pareto efficiency)
Inefficient firms are likely to benefit most from (Q/IL —WIL); Negative
restructuring and privatization, hence firms in which wages
exceed marginal product should be privatized first.
GS (Maximizing efficiency through infor mational
gains of privatization)
GS s theory of efficiency argues that informational gains CMEA Positive
from privatization will be higher if firms that are subject to  (demand shock industry dummy)
large demand shocks are privatized early.
GS smodel predicts that informational gainswould alsobe  DOWN Positive
higher from privatizing downstream industries early. (downstream industry dummy)
GS argue that privatizing firms with high market sharecan ~ MKSHARE; Negative
increase inefficiency by creating monopolies.
SV (Increasing allocative efficiency)
In the SV model, when subsidies after privatization are (Q/L —WIL); All Positive
limited to unprofitable firms, competing government (Q-W);
objectives may lead to the early privatization of more PROFIT;
profitable firms. MKSHARE;
GH$4 (Minimizing political cost)
The political cost model predicts that more profitable firms ~ same as above All Positive
are likely to have fewer layoffs. Hence, a government which
faces high political costs should privatize more profitable
firmsfirst.
If the government is concerned with political costs due to EMPGR Positive
layoffs after privatization, this model predicts that a lower (employment growth rate in industry
unemployment or higher employment growth rate in the between 1991 and 1992)

industry will increase the probability of being privatized




Table2
Means of Principal Variablesby Firms' Privatization Status
(Standard deviations of meansin parentheses.)

Variable All Firms Privatized Privatized Normal Statistic
Wave 2 Wave 1 Ho: (2) = (3)
1 2 3 4
CMEA 0.255 0.239 0.267 -1.06
(0.013) (0.020) (0.017)
DOWN 0.678 0.643 0.702 -2.06**
(0.014) (0.022) (0.018)
Sales x 10° 493.4 288.9 634.1 -3.79%**
(45.03) (26.48) (73.33)
Value of total output; 446.9 268.6 569.6 -3.57***
x 10 (41.64) (25.55) (67.67)
Wage hill; x 10° 50.1 29.7 64.2 -3.34%x*
(5.10) (2.47) (8.39)
Profits x 10 379 245 47.2 -2.06**
(5.42) (5.53) (8.31)
Employment; x 107 856.4 538.2 1075.4 -3.87%**
(68.66) (40.71) (111.72)
(Q/L-WI/L); x 103 0.505 0.452 0.542 -2.78%**
(0.016) (0.021) (0.022)
(Q-W); x 10 396.8 238.9 505.4 -3.50%**
(37.62) (23.63) (61.07)
Market Share, 0.020 0.013 0.024 -3.53%**
(0.002) (0.002) (0.002)
EMPGR -11.14 -11.18 -11.11 -0.286
(0.124) (0.195) (0.160)
Number of observations 1121 457 664 -

Note 1.- Sales, value of total output, profits, and wage bill are measured in billions of Czech crowns, where 1 U.S.
Dollar was egual to about 30 Czech crowns at the time. The firm-specific variables are calculated using annual 1992
observations, and are denoted by an i subscript.

Note 2.- * significant at 10%, ** significant at 5%, *** significant at 1%.



Table3
Estimating the Probability of Being Privatized
Dependent variable equals one if the firm is privatized during the first wave.
Firm-specific RHS variables are annual 1992 observations.
(Standard errors are in parentheses.)

Variable 1 2 3 4 5 6

CMEA 0.186** 0.164* 0.159* 0.182** 0.164* 0.170*
(0.092) (0.092) (0.092) (0.092) (0.092) (0.092)

DOWN 0.268*** 0.236%** 0.265%** 0.266%**  0.236%** (.265***
(0.086) (0.086) (0.086) (0.086) (0.086) (0.086)

MKSHARE; 1.89* 3.23*** 3.16*** 1.97** 316*** 274+
(1.03) (0.933) (0.973) (1.04) (0.942) (1.00)

EMPGR 0.004 -0.001 0.010 0.005 -0.000 0.008
(0.010) (0.011) (0.009) (0.010) (0.011)  (0.009)

(Q-W); x 10”7 2.70%** - - 2.36%** - -
(0.814) (0.802)

(Q/L - WIL); x 10 - 2.01** - - 1.85+* -

(0.860) (0.905)
PROFIT; x 10 - - 4.72* - - 9.27**
(3.36) (4.36)

Note 1.- In columns 1 - 3 the firm-specific variables are treated as exogenous. In columns 4 - 6, the firm-specific
variables are treated as endogenous. The first stage results are reported in Appendix Table A1. A constant isincluded
but not reported. The sample contains 1121 firms. See notesto Table 2



Table4
Estimating the Probability of Being Privatized in a Simpler M odel
Dependent variable equals one if the firm is privatized during the first wave.
Firm-specific RHS variables are annual 1992 observations.
(Standard errors are in parentheses.)

Variable 1 2 3 4 5 6

MKSHARE; 1.73* 2.98*** 2.96*** 1.80* 2.91%%* 2.54% %%
(1.01) (0.918) (0.965) (1.03) (0.927) (0.990)

EMPGR 0.002 -0.004 0.007 0.002 -0.004 0.005
(0.009) (0.011) (0.009) (0.009) (0.011) (0.009)

(Q-W); x 10”7 2.53¢** - - 2.18%** - -
(0.807) (0.795)

(Q/L - WIL); x 10 - 2.14%** - 1.98%* -

(0.860) (0.902)
PROFIT; x 10 - - 3.60 - - 8.06*
(3.30) (4.29)

Note: see notesto Tables 2 and 3.



Appendix Table Al
First Stage Estimates of the Annual 1992 Firm-Specific Variables
(Standard errors are in parentheses.)

Dependent Variables Using Annual 1992 Observations

(QL-WIL);  (Q-W)x10" MKSHARE; PROFIT x 10”7

x 10

Explanatory Variables

Using Quarter 1, 1992

Observations For

Firm-Specific Variables

CMEA x 10° 0.280 -0.075 -0.148 0.477
(1.09) (1.91) (0.754) (0.843)

DOWN 0.083 -1.85 -0.730 -0.017
(1.03) (0.181) (0.711) (0.795)

MKSHARE; 0.003 -0.017 0.958%** -0.027***
(0.011) (0.019) (0.008) (0.008)

EMPGR x 10" 9.16%** 2.19 -0.525 0.157
(1.23) (2.15) (0.847) (0.947)

(Q-W);x 10”7 0.021 4.08*** 0.048*** 0.384***
(0.020) (0.034) (0.014) (0.015)

(QIL - W/L); x 10* 3.67+** -0.015 -0.020 -0.009
(0.038) (0.066) (0.026) (0.029)

PROFIT; x 10" -0.285** -2.16%** -0.312%** 1.03%**
(0.124) (0.218) (0.086) (0.096)

Note 1. - Dependent variables are the annual observations from 1992. The right hand side firm-specific variables are
observations from the first quarter of 1992. See notesto Table 2.



Appendix Table A2
Estimates of the Full Model Using First Quarter 1992 Data
(Standard errors are in parentheses.)

Variable 1 2 3

CMEA 0.182** 0.164* 0.151*
(0.092) (0.092) (0.092)

DOWN 0.262*** 0.234*** 0.253%**
(0.086) (0.086) (0.086)

MKSHARE; 1.89+* 3.01*** 3.19%**
(0.999) (0.902) (0.933)

EMPGR 0.006 0.001 0.010
(0.009) (0.010) (0.009)

(Q—-W); x 107 8.15%** - -
(2.94)

(QIL - WIL); x 10 - 6.68** -

(3.31)
PROFIT; x 10”7 - - 381
(9.52)

Notes.- Firm specific variables are observations from quarter, 1992. See notesto Tables2 and 3.



Appendix Table A3
Estimates of the Smaller Model Using First Quarter 1992 Data
(Standard errors are in parentheses.)

Variable 1 2 3
MKSHARE; 1.76* 2.78%** 3.03***
(0.992) (0.890) (0.923)
EMPGR 0.003 -0.002 0.008
(0.009) (0.010) (0.009)
(Q-W); x 107 7.51%%*
(2.91)
(QIL - WIL); x10™ 7.11%
(3.30)
PROFIT; x 10”7 0.686
(9.44)

Note 1 .- See notes to Appendix Table A2, and Table 3 in the text.
Note 2.- a: Coefficients have been scaled asin Table 3 and 4 in text, see Note 2 of Table 3.
Note 3.- * significant at 10% , ** significant at 5%, *** significant at 1%.
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	As in the previous case, the first period price is the expected value of the firm given buyers’ beliefs and is equal to
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