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Abstract

We study the optimal mechanism for downsizing the public sector
which takes into account different informational constraints (complete
versus asymmetric information on each worker’s efficiency) and polit-
ical constraints (mandatory versus voluntary downsizing).

Under complete information, the optimal structure of downsizing
(who is laid-off and who is not) does not depend on the political con-
straint and is determined by the (marginal) cost of retaining a worker
in the public sector. Since this cost includes his opportunity cost in
the private sector, information acquisition on opportunity costs affects
the structure of downsizing.

Under asymmetric information, the political constraints determine
which workers obtain information rents and therefore affect the struc-
ture of downsizing. An increase in the precision of the information
on workers’ opportunity costs may increase or decrease social welfare
depending on its impacts on the information rents.
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1 Introduction

Public sector downsizing is an increasingly important element in economic
reforms of developing countries and transition economies. Countries which
followed state-led development strategies often exhibit bloated bureaucracy
with overstaffed public enterprises. Severe labor redundancies in the pub-
lic sector are common in transition economies, where the shift to a market
economy requires a great number of workers to be relocated out of the public
sector. In some other countries, the need for public sector downsizing comes
from a fiscal crisis which requires a severe cutback in government expendi-
tures.

While the gains from downsizing are potentially large, the chances of mis-
handling it are considerable as well. According to some recent cross-country
studies of downsizing programs (Haltiwagner and Singh (1999) and Chong
and Lopez-de-Silanes (2002)), adverse selection plagues downsizing programs
so that many programs exhibit the “revolving door” syndrome, whereby sep-
arated workers are subsequently rehired!, and downsizing programs carried
by governments before privatization tend to reduce instead of increasing pri-
vatization prices.? They also argue that a naive mechanism using severance
pay to induce voluntary separation is likely to fail in this respect since, when
more able workers have better job opportunities in the private sector, such a
mechanism induces good workers to leave and hence creates the subsequent
need to rehire them.

The previous findings suggest that to be successful, a downsizing mecha-
nism must carefully deal with adverse selection problems. For this purpose,
we adopt a mechanism design approach and study the optimal mechanism for
public sector downsizing which accounts for different informational and po-
litical constraints. Concerning informational constraints, we distinguish two
kinds of information: one is about each worker’s productive efficiency in the
public sector and the other is about each worker’s outside opportunity (i.e.,
the utility that he is expected to obtain in the private sector). Both kinds of
information are necessary to determine the desirable size of downsizing and
to successfully implement it.

Even if the government designs a mechanism properly accounting for the

'Haltiwagner and Singh find that 20 percent among 41 downsizing programs experi-
enced significant rehiring and Chong and Loépez-de-Silanes find that nearly 35 percent
among 400 firms did rehiring.

2See Chong and Lépez-de-Silanes (2002).



relevant informational constraint, the mechanism cannot be implemented if
it is politically unfeasible.® In this respect, we can distinguish two main
forms of downsizing: mandatory and voluntary downsizing.* Under manda-
tory downsizing, the government has the right to lay off any worker in the
public sector and hence the political constraint is minimal. In contrast, under
voluntary downsizing, any worker has the right to stay in the public sector
with his current status and cannot be laid off against his will, and therefore
the political constraint is maximal. In this paper, we consider these two
extreme modes of downsizing although our analysis can be extended to an
intermediate political constraint in which the government needs the approval
of a majority of workers.

In our analysis, we focus on how information acquisition in the labor mar-
ket affects the optimal mechanism and social welfare. Actually, there exists
a growing empirical literature estimating the losses that displaced workers
experience after downsizing.” Despite an increasing number of such empirical
studies, there has been, to the best of our knowledge, no attempt to formally
incorporate the acquisition of labor market information into the design of
downsizing mechanisms. In our model, we consider two sorts of information
acquisition about workers’ outside opportunities. First, the government can
acquire information about how the outcome of a worker’s private sector ex-
perience is correlated with his efficiency in the public sector. It can obtain
this information from regressions explaining displaced workers’ achievements
in the private sector.® Second, the government can acquire information at
the individual level about the factors which affect the likely outcome of pri-
vate sector experience. For instance, consider the case in which a displaced

3For instance, according to Roland (2000), political constraints to enterprise restruc-
turing can easily be predicted in transition economies since the labor market was initially
a seller’s market and social services were concentrated inside enterprises.

4For instance, Chong and Lépez-de-Silanes (2002) classified downsizing programs into
two categories (compulsory and voluntary) and find that 41.5% of their samples used the
voluntary approach.

See Alderman, Canagarajah and Younger (1996), Assaad (1999), Rama and Maclsaac
(1999), Robbins (1996) and Tansel (1997). For a brief survey, see Rama (1997). The
papers typically attempt to capture how the losses are related to workers’ observable
characteristics such as wage in the public sector, education, seniority, marital status, sex
ete.

6For instance, in the downsizing of the Central Bank in Ecuador, Rama and Maclsaac
(1999) found that the group with the lower efficiency in the public sector could have a 40
percentage higher welfare loss from separation than the group with the higher efficiency.



worker pursues an investment project. Then, with tests that evaluate his
skill or aptitude necessary for running the project, the government can up-
date his belief about the success of the project. In our analysis, we assume
that the first type of information has already been acquired and that the gov-
ernment can receive either a good or bad signal about the outcome of each
worker’s private sector experience. We study how an increase in the precision
of the signal affects the optimal structure of downsizing and social welfare
depending on the informational constraint (whether or not there is adverse
selection) and the political constraint (whether downsizing is mandatory or
voluntary).

We consider a two-type model in which a worker’s type, i.e., his productive
efficiency in the public sector, can be efficient or inefficient. Define the full
marginal cost of retaining a worker in the public sector as the sum of his
production cost in the public sector and his expected opportunity cost in
the private sector. Then, it is optimal to start laying off the workers with
the highest full cost. Whether or not an inefficient worker has a higher full
cost than an efficient worker depends on the degree of (positive) correlation
between his efficiency in the public sector and the outcome of his job search.
For instance, if the human capital of the workers in the public sector is firm-
specific and the private sector is poorly developed, the degree of correlation
will be low. Then, an inefficient worker will have a higher full cost than an
efficient worker. We focus below on this case.

When there is complete information about each worker’s type, the optimal
structure of downsizing is independent of the nature of the political constraint
and has two regimes depending on the precision of the signal: for low (high)
precision, the optimal order of downsizing is determined first by the type (the
signal) and then by the signal (the type). For instance, for low precision, it
is optimal to let go the inefficient workers having the bad signal (i.e., low
opportunity cost) before the efficient workers having the good signal (i.e.,
high opportunity cost). However, as the precision increases, the opportunity
cost of workers having the good signal (the bad signal) increases (decreases)
so that for high precision, it may be optimal to let go the latter before the
former.

The impact of asymmetric information about each worker’s type on the
optimal structure of downsizing differs depending on the political constraint
in place. Under mandatory downsizing, as long as the probability of retaining
inefficient workers is positive, an efficient worker can have an information
rent by pretending to be inefficient since the latter has a higher production
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cost. This makes retaining an additional inefficient worker more costly under
asymmetric information than under complete information since it increases
the information rent of efficient workers. Under voluntary downsizing, if a
worker refuses the downsizing offer, he remains in the public sector and enjoys
the status quo utility level. Therefore, to induce an efficient worker to quit,
the government has to compensate him for the loss of the utility under the
status quo. This in turn makes an inefficient worker obtain an information
rent by pretending to be efficient as long as the probability of laying off the
efficient workers is positive. Therefore, laying off an efficient worker becomes
more costly under asymmetric information than under complete information
since it increases the information rent of inefficient workers.

The impact of an increase in the precision of the signal on social welfare
is always positive if there is complete information on workers’ types or if
the probability of receiving the signal is independent of the type. In other
words, Blackwell’s theorem can be applied to these cases. However, if there
is asymmetric information about workers’ types and the efficient type has
a higher probability of receiving the good signal than the inefficient type,
Blackwell’s theorem cannot be applied and an increase in the precision of the
signal can even reduce social welfare. Since an efficient worker has a lower
production cost but a higher opportunity cost, an increase in the precision
increases the difference between an efficient worker’s full cost and that of an
inefficient worker having the same signal. Therefore, the government has to
give up more information rents and this may decrease social welfare.

Our work is closely related to studies on downsizing under adverse selec-
tion. In this literature, we can distinguish three kinds of papers according
to whether adverse selection is assumed about worker’s productivity inside
a firm or outside the firm or about both. First, Diwan (1994), Levy and
McLean (1996), Rama (1997) and Jeon and Laffont (1999) study downsizing
when adverse selection is about workers’ productivity inside a public sector.
While the first three papers study specific mechanisms (such as random-
ization, severance pay etc), the last paper analyzes the optimal mechanism
under voluntary downsizing and its implementation through wage and sever-
ance pay. Second, Kahn (1985) analyzes optimal severance pay when there is
asymmetric information about workers’ outside opportunities and complete
information about their on-the-job productivities. Last, Estache, Laffont and
Zhang (2001) study the optimal downsizing mechanism when each worker has
private information about both his productivity in the public sector and his



productivity in the private sector.” In relation to the mechanism design lit-
erature, our paper belongs to the literature on type-dependent reservation
utility: see Jullien (2000), Laffont and Tirole (1990), Lewis and Sappington
(1989) and Maggi and Rodriguez-Clare (1995). However, none of the pre-
viously mentioned papers studies how information acquisition about agents’
reservation utilities (or workers’ outside opportunities) affects the optimal
mechanism.

Our paper is also related to the literature on reforms under political
constraints in transition economies. For instance, Dewatripont and Roland
(1992 a,b, 1995) study in dynamic contexts the relative merits of gradualism
versus big-bang strategy when there is either adverse selection (1992 a,b) or
aggregate uncertainty (1995). Since we do not consider aggregate uncertainty,
our work is close to the first two papers. However, they assume that workers
have the same outside option regardless of the type and therefore do not
study the interaction between efficiency in the public sector and opportunity
cost in the private sector, which is the focus of our paper. Although we take
a static partial-equilibrium approach, our analysis generates useful insights
about sequencing or speed of reforms in transition economies (see Section
6).8

The paper is organized as follows. Section 2 presents the model. Section 3
studies mandatory downsizing distinguishing the complete information case
from the asymmetric information case. Section 4 briefly studies voluntary
downsizing. Section 5 discusses the case of strong correlation between effi-
ciency in the public sector and outside opportunity. Section 6 derives some
policy implications. Section 7 concludes the paper.

2 Model

2.1 Public sector

The economy is composed of the public sector and the private one. We
consider downsizing of the public sector in which risk-neutral workers of
mass 1 are employed before downsizing: the set of the workers is denoted

"But they assume perfect correlation of the two productivities.

8Sequencing or speed of reforms in transition economies has been usually studied from
a dynamic general-equilibrium perspective: see Roland (2000, in particular chapters 2 and
3) for a survey.



by I. To focus on heterogeneity in terms of productive efficiency, we assume
that the workers are homogeneous in all other aspects. Worker i’s type, with
i in I, is denoted by 6;. 0, represents worker i’s marginal production cost
in the public sector.” The ;s are independently and identically distributed
and take the value @ () with probability v(§) = v (v(f) = 1 —v). Let
A =60 —60>0. We call type 6 the efficient type and type 6 the inefficient
type. In terms of the informational constraint, we distinguish the case in
which the government (or the managers of the public sector) knows the 6;s
from the case in which 6; is worker i’s private information.

We represent the inefficiency of the public sector!’ by assuming that all
workers are asked to produce the same quantity normalized to one. This
assumption holds both before and after downsizing since we do not envision
any reform of incentive schemes in the public sector.!! Also, in the absence
of any downsizing program, the salaries in the public sector are assumed to
be large enough so that each worker ¢ derives a utility level from the public
sector before downsizing U? (6;) '* larger than his outside opportunity.

The government maximizes social welfare, denoted by W, defined as fol-
lows:

WES(q)—(1+)\)Zti+aZUi, with A >0and 0 < a < 1.

el el

S(-) represents the social surplus generated by public production. S(-) is in-
creasing and strictly concave with S’(0) = co. ¢ represents the total quantity
produced by the public sector and is equal to the mass of workers retained
in the public sector. \ represents the shadow cost of public funds.'? ¢,
is the monetary transfer from the government to worker ¢. U; represents
worker 7’s utility. « represents the degree to which the government inter-
nalizes the utilities of the workers in the public sector.!* Since a@ < 1 4 ),

99; can be interpreted as worker 4’s disutility of effort.

10This is particularly acute in developing countries.

11Of course, it would be desirable to take the opportunity of downsizing to implement
a reform of incentives in the public sector. However, this is rarely done and indeed it is
often the political infeasibility of such a reform that leads to downsizing.

12The superscript p indicates the public sector.

131t is strictly positive since distortionary taxation inflicts a cost of (1 + \) units of
account to taxpayers in order to levy 1 unit of account for the government.

4The government may not fully internalize their utilities (i.e., @ < 1), for instance,
when it finds that the workers have been already favored by generous wages and non-wage
benefits in the public sector.



transfers to workers are socially costly and the government will try to extract
the workers’ rents (conditionally to the inefficiency of the public sector de-
scribed above). Therefore, before downsizing, under asymmetric information
about 6;s, the efficient type obtains an information rent equal to Af (i.e.,
U? (0) — UP () = AG)" while under complete information about 6;s, no in-
formation rent is given (i.e., U? (8) = UP (f)). We assume that S'(1) is low
enough so that it is optimal to lay off some workers.

2.2 Private sector

A worker with type 6 in { 0, 5} has an expected utility U™ () when he enters
the private sector.! More precisely, the outcome of his private sector expe-
rience can be either a success or a failure. In the case of success, he obtains
utility U while in the case of failure, he obtains utility UL (< UH). For ex-
ample, a displaced worker pursues an investment project and the project can
either succeed or fail. Alternatively, U¥ (U%) may represent finding a good
job (a bad job). A worker’s job search outcome can depend on his efficiency
in the public sector: a worker with type 6 will succeed with probability 1 (6).
Therefore, we have!”:

U™0) = w(@)U? + (1 — u(0)U".

We assume that it is common knowledge that the efficient type is more likely

to succeed in the private sector than the inefficient type (u(8) > p(0)). Let

p=rvu(@)+ (1 —v)u(). For simplicity, we introduce the following notation:

p=p0),m=pl),Ap=p—n=>0.
In what follows, we make two assumptions.

Assumption 1: A < U7 —UZL.

Assumption 1 holds in general since wages are more responsive to workers’
productivities in the private sector than in the public sector. Indeed, firms in

15In this case, workers in the public sector receive the same wage and non-wage benefits
regardless of their efficiency.

16The superscript m represents market.

17Our analysis can be easily extended to a more general case in which we have U™ (0) =
p(@)UH(0) + (1 — u(@)U"(0).



the private sector can use more powerful incentive schemes and compete to
attract workers. The assumption holds easily under the interpretation that
U represents finding no job (in particular in Less Developed Countries with
poor social safety nets).

A6

Assumption 2: Ay < gz

Assumption 2 holds when public sector workers’” human capital is firm-
specific rather than general (A small). Assumption 2 also holds in transition
economies with poorly developed private sector: then most of laid-off state-
firm employees will not be absorbed by the private sector and will remain
unemployed (¢ and 77 very small so Ay small). However, if the human capital
is general enough or the private sector is well developed, Assumption 2 may
not hold: we discuss this case in Section 5.

2.3 Information acquisition

We formalize information acquisition on the labor market as follows. The
government, after incurring some cost, receives a signal o; about worker i’s
probability of being successful in the labor market. The signal o; is assumed
to be publicly observable and can take two values: either 0% or oB. 0% (07)
is a good (bad) signal in the following sense: given a type, the probability
of being successful in the labor market is higher when o; = ¢ than when
o; = 0. In other words, the posterior probabilities are such that:

PU" | 0% 0) > PU"|0P,0) forall 0 in {0,6}.

When there is complete information on workers’ types, we define the
relative improvement in the precision of the signal 0%, denoted by £(6), as
follows:

H| G
1 — p(6)
where £(6) belongs to [0, 1]. We assume for simplicity that the technology of
information acquisition is such that the improvement in the precision is the
same regardless of the signal and the type:
PU"|0%,0) —p@®)  PWU"| 0% 0)—(1—p®) . 7
&= = 1(0) = = (1= p(0)) for all 6 in {Q,H}.




Therefore, given &, the posterior probabilities are given by:

P(UM | 0%,0) =€+ (1 —&u(0); PUT | 07,0) = €+ (1 - €)(1 — u(0)).

We assume that the o;s are independently distributed for all ¢ in [ and, for
workers of the same type, the ;s are identically distributed. Since o; is an
unbiased signal of the probability of success, Pr(o; = ¢¢ | 0) = u(f) and
Pr(o; = o8 | 0) = 1 — u(0). Since we have workers of mass 1, the mass of
type 6 workers receiving signal ¢ is given by v/(0)u(6).

2.4 Downsizing mechanism

When 6; is worker i’s private information, according to the revelation princi-
ple, we can restrict our attention to the set of direct revelation mechanisms
without loss of generality. A downsizing mechanism is then defined by:

{p(ai,gi),t(gi,@)},

where /9\1 represents worker ¢’s report on his type, p the probability to re-
tain the worker in the public sector'® and ¢ the monetary transfer from the
government to the worker. Since o; is publicly observable, worker ¢ is not
requested to make a report on o;. When 0; is known to the government, we
can just replace 6; with 6; in the above mechanism. In terms of the political
constraint, we distinguish mandatory from voluntary downsizing.

Let U™(6,0) (respectively, U(6,0)) represent the utility that a worker
with type 6 and signal o expects to obtain by entering the labor market (by
accepting the downsizing mechanism). We have:

Um™0,0) = PU"|0,0)U" +PU"|0,0)U";
U#,0) = t(0,0)—p,0)0+ (1 —p(0,0))U™(0,0).

For simplicity, we introduce the following notation:
p = p(0,0%),p" = p(0,07),5 = p(0,0°),p" = p(6,0").

(LG,LB,EG,EB>, (QmG,QmB,UmG,UmB) and (QG,QB,UG,UB) are simi-
larly defined.

18 Alternatively, p can be viewed as the share of part time in the public sector.
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3 Mandatory downsizing

3.1 Complete information case

We consider here the case of complete information on the 6;s. For example,
superiors usually know their workers’ abilities. Hence, if this information
can be elicited for downsizing, complete information on the 6;s is a good
approximation of reality.

The acquisition of labor market information on u(6) and o allows the gov-
ernment to discriminate workers at the participation stage. Under mandatory
downsizing, in order to induce worker i’s participation, it is enough to guar-
antee him a utility level larger than U™(6;, 0;) and therefore the participation
constraints are written as follows:

(PC:6,0%) U =t%-p“0+(1—-p U >U"" (1)
(PC:0,0%) UP=tP —pP0+(1-p°) U™ >U™", (2)
(PC:0,0%) T =t-3%+01-p9T" >T", (3)
(PC:0,08) T =t°-3%0+01-p°) 0" >T"". (4)

The government maximizes social welfare given below subject to the par-
ticipation constraints (1) to (4).

S [v(pp + (1 = wp®) + (1 = v)(Ep° + (1 — 1)p")] (5)
—(1 ) [t + (1= t®) + (1= )@+ (1= )]

o |p(pu® + (1= pUP) + (1= )ET° + (1 - BT")]

—

In what follows, we analyze how an incremental increase in the precision of
the signal affects the optimal order and size of downsizing and social welfare.
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3.1.1 Order of downsizing

To retain a worker in the public sector, the government must compensate
him for his production cost in the public sector and his opportunity cost
associated with foregone employment in the private sector. Define the full
marginal cost MCY(6,0) as the sum of the two costs: MCY(6,0) = 0 +
U™(0,0). Then, the social marginal cost of keeping a worker in the public
sector is defined as

SMC*(0,0) = (1+NMC!(0,0) = (6)
T4+ [0+ (E+ 1 =OuO)UT + (E+ (1= (1 —pu®) U],

where the superscript ¢ indicates complete information. The optimal number
of workers to retain in the public sector is determined by equalizing the
marginal social value of public production to the marginal social cost of
keeping a worker. Obviously, it is optimal to lay off first the workers with
the highest full marginal cost.

Let AMCY (o) denote the difference between the full cost of an inefficient
worker having signal o and that of an efficient worker having the same sig-
nal. Given o, an inefficient worker has a larger production cost and a smaller
opportunity cost than an efficient worker. Since, under Assumption 2, the dif-
ference between the two types’ production costs is larger than the difference
between their opportunity costs, AMC/ (o) is always positive. Furthermore
it turns out that, under our assumptions, AMC? (o) does not depend on o:

AMC! = MCY(0,0) — MCY(0,0) = A — (1 — ) Ap(UH —UF) > 0. (7)

Given signal o, as the precision of the signal (£) increases, the difference
between the two types’ opportunity costs decreases, implying that AMC/
increases with .

Since the opportunity cost of a worker having the good signal (the bad
signal) increases (decreases) as the precision of the signal increases, an ef-
ficient worker having the good signal can have a larger full cost than an
inefficient worker having the bad signal. More precisely, under Assumptions
1 and 2, there exists £* in (0, 1) such that!?

MC(,0P)

AV

MC?(9,0%) for € S €. (8)

19¢* is determined by A0 = [Ap+ (1 — Ap)] (UH — UFE).

8}
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In the next proposition, we summarize the results on the optimal order
of downsizing;:

Proposition 1 (order of downsizing) When downsizing is mandatory,
under Assumptions 1 and 2 and under complete information about each
worker’s efficiency in the public sector, the optimal order of downsizing changes
as the precision increases as follows:

Regime ! . i .
c<e | ex¢
(0,0%) (0,0%)
0,0%) | (8,0%)

Order o UG) (5’ o)
©,07) | (8,0")

When the precision is zero, the signal does not affect the full cost and an
inefficient worker has a larger full cost than an efficient worker. By continuity,
for low precision (i.e., in Regime I), the order is first determined by the type
and then by the signal as in Figure 1. For precision higher than £ (i.e., in
Regime I7), an efficient worker with the good signal has a larger full cost
than an inefficient worker with the bad signal and therefore the order is first
determined by the signal and then by the type as in Figure 1. In this case,
the government prefers to let go efficient workers with good signals before
inefficient workers with bad signals.

3.1.2 Size of downsizing

We now examine how changes in parameters affect the size of downsizing. An
increase in the shadow cost of public funds (\) increases the social marginal
cost of retaining a worker and therefore increases the size of downsizing. The
degree to which the government internalizes the workers’ utilities (a)) does
not affect the size of downsizing since workers obtain no information rent
(i.e., U(#,0) = U™(A,0)) under complete information about the 6;s. An
increase in the precision of the signal (£) can either increase or decrease the
size of downsizing depending on whether the marginal worker has a good or
bad signal. For instance, if the number of the workers to retain in the public
sector is determined by equalizing the marginal value of public production
to SMC(9,0P) (SMC*(8,0%)) the size of downsizing decreases (increases)
with £ (since the opportunity cost of a worker having the bad (good) signal
decreases (increases) with §).

12
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0 £ 1

Figure 1: Social marginal cost of retaining a worker under complete
information

3.1.3 Value of information

We now examine how an incremental increase in the precision of the signal
affects social welfare. The next proposition states that, from Blackwell’s
theorem,?’ an increase in the precision has a positive social value.

Proposition 2 (value of information) Under complete information about
each worker’s efficiency in the public sector and under mandatory downsizing,
social welfare is increasing in the precision of the signal (§).

Proof. See Appendix 1. =

We note that Proposition 2 is valid even if Assumptions 1 and 2 do not
hold. To understand why the society gains from an increase in the precision,
we consider the case in which the size of downsizing is fixed (hence, the

20For the statement of the theorem, see Laffont (1989, p.64).
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quantity of public production is fixed) and find:

9
T = 00X 007 90,0 OO O - U1, (9
0=0

which is positive since we have p(6, o) > p(0,0%). Intuitively, an increase in
the precision affects social welfare through two channels: workers’ reservation
utilities and transfers. Concerning the first, after an increase in the precision,
the reservation utilities of the workers having the good signal increases while
those of the workers having the bad signal decreases such that their net effect
is zero. Concerning the second, the transfer to each worker is equal to his full
marginal cost multiplied by his probability of being retained in the public
sector. After an increase in the precision, the compensation to the workers
having the good signal increases while the one to the workers having the bad
signal decreases. Since p(#,0?) > p(6,0%) holds for each type, there will be
a net decrease in the total monetary transfer, which increases social welfare.

3.2 Asymmetric information case

In this section, we extend the analysis to the case with asymmetric infor-
mation on the workers’ production cost #;s in the public sector.?! For the
downsizing mechanism to induce truth-telling, it must satisfy the following
incentive compatibility constraints:

(IC:0,0%) % —p%0+ (1 —p®)U™® > 77 — 50+ (1 —p°)U™C, (10)

(IC:0,0") % —pPo+ (1—-pP U™ > -39+ (1 -3 )U™P, (11)

(IC:8,09%) =79+ (1 =T > 17— p0+ (1—pO) U™, (12)

(IC:8,6%) T —p0+ (1 -2 U™ > 1% —pP6+ (1 - pP)U"".

(13)

2'When the 6;s are known in the public firm by superiors, it may be impossible to elicit
this information either from political constraints or because of collusion between superiors
and workers.
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We recall that the signal is public information.

The government maximizes social welfare (5) subject to the participation
constraints, (1) to (4), and the incentive compatibility constraints, (10) to
(13). The formal characterization of the optimal downsizing mechanism is
presented in Appendix 2. We analyze below how an incremental increase in
the precision of the signal affects the optimal order and size of downsizing,
and social welfare.

3.2.1 Order of downsizing

Since as usual the participation constraint is binding for the inefficient type,
the transfer that an inefficient worker receives is equal to his full cost multi-
plied by his probability of being retained in the public sector (see (3) and (4)).
Then, an efficient worker having signal o can obtain a utility level equal to
p(0,0)AMCY +U™ (8, 0) by pretending to be inefficient. Therefore, in order
to induce truth-telling, the government should make his utility larger than
his reservation utility by an amount p(6, o) AMC/:

U@,0)—U™8,0) =p(0,0) AMC.

Since the information rent, defined by U(f,0) —U™(8, ), is increasing in
the probability of retaining an inefficient worker (p(f, o)), the social marginal
cost of retaining an inefficient worker is larger under asymmetric information
than under complete information. Therefore, the social marginal cost of
retaining a worker is given by:

SMC*(9,0) = SMC*(0,0) for o in {o°, "}, (14)

ﬂWT@J%:SMﬁ@J%+UﬁA—a%1—ﬂ@AMGﬁ (15)

1= v pu(0)
SMC%RMS:SMC%Q#S+Q+A—aHfyi:ﬁ%AMcﬁ (16)

where the superscript a represents asymmetric information. We note that
the social marginal cost of retaining an efficient worker is the same regard-
less of whether or not the 6;s are known. However, we have SMC*(#,0%) >
SMC*(0,0P) from % > i:#%. This fact together with SMC?(g,0%) =
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SMC*(f,0%) implies that there exists a threshold ¢™ (> ¢*) such that
SMC(@,0P) is larger than SMC?(0, %) if and only if ¢ is smaller £ .22

We summarize our findings on the optimal order of downsizing in the
next proposition:

Proposition 3 (order of downsizing) When downsizing is mandatory,
under Assumptions 1 and 2 and under asymmetric information on each
worker’s efficiency in the public sector, the optimal order of downsizing changes
as follows as the precision increases:

Regime ! H
gImel e | g€
0,09 | (0,0
(0,0%) | (8.0%)
Order (0, 06) (5’ o)
@,0%) | (8,0")

where £ > £ and regime I1 exists only if ((1 +A)+ Aﬁi:—%) Af < (1+
N (UH —UL) holds.

Since asymmetric information increases the social marginal cost of retain-
ing an inefficient worker, it becomes less likely that the government lets go
the efficient workers with the good signal before the inefficient workers with
the bad signal. Therefore, asymmetric information expands Regime I.

3.2.2 Size of downsizing

Asymmetric information increases the size of downsizing when it is not opti-
mal to lay off all the inefficient workers since it increases the social marginal
cost of retaining an inefficient worker. This distortion from asymmetric in-
formation increases with A and decreases with a: this is because giving infor-
mation rents to workers becomes more costly as A increases or as a decreases.
As the degree of information asymmetry AMCY increases with £, an increase
in the precision of the signal may increase the size of downsizing by increasing
the social marginal cost of retaining an inefficient worker.

. » (140 +(1+A—a) 125 £ | [a0—-ApU T —UL)]
2From (6) and (7), £ is given by £ = (U{HUL)[(HA)[1(1+)1‘):(]1+>\a) p Q}AM] .

T—v1-n
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However, asymmetric information does not affect the size of downsizing
when it is optimal to lay off all the inefficient workers: then, the government
can achieve the complete information outcome since efficient workers obtain
no information rent.

3.2.3 Value of information

We now study how an increase in the precision of the signal affects social

welfare. We distinguish two cases: 1(0) = w(0) and u(0) > u(d).

First, when p(@) = p(6) holds, we can still apply Blackwell’s theorem.
Hence, an increase in the precision has a positive social value.

Proposition 4 (value of information) Under mandatory downsizing and
under asymmetric information on each worker’s efficiency in the public sec-
tor, if u(0) = p(0) holds, social welfare is increasing in the precision of the
signal.

Proof. See Appendix 3. =

However, in the case of 1(0) > p(6), we cannot apply Blackwell’s theorem
since the information rent becomes a function of both the precision ¢ and the
signal o: see Appendix 4 for the detailed explanation. Since finding sufficient
conditions for the value of information to be positive is beyond the scope of
this paper,?® we below illustrate a case where an increase in the precision
decreases social welfare.

The transfer under asymmetric information is equal to the one under
complete information plus the rent of asymmetric information. Given a level
of public production, we have seen in Section 3.1.3 that an increase in &
always increases social welfare if the government does not pay any rent.
However, an increase in £ increases the rent since it reduces the difference
in both types’ opportunity costs and thereby increases the difference in their
full costs. For instance, let us exogenously fix the size of downsizing such
that 1 — (1 — v)f(1 — p%) = q. Then, we have

S~ {0 V=)= D= 5%) < € [1- a1~ 5] A} (U7 - UY),

ZLaffont and Tirole (1993, pp. 123-124) consider information acquisition about the
agent’s type and find a sufficient condition under which a finer information structure
results in an increase in the slope of the optimal incentive scheme.
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The first term in {-} represents the impact through the change in the trans-
fer under complete information and the second term in {-} represents the
impact through the change in rent. Therefore, dd—‘g/ is negative when down-
sizing is mild enough (1 — p“ small enough). We note that when there is
massive downsizing such that all the inefficient workers are laid off, the gov-
ernment can achieve the complete information outcome and therefore, from
Proposition 2, social welfare increases in the precision.

We summarize the results in the next proposition.

Proposition 5 (value of information) Suppose pu(8) > w(f). Under
mandatory downsizing and asymmetric information on each worker’s effi-
ciency in the public sector:

a. The social value of an increase in the precision of the signal may be
positive or negative.

b. Given a targeted size of downsizing,

(i) When downsizing is mild, social welfare decreases in the precision.

(i1) When downsizing is massive, social welfare increases in the precision.

4 Voluntary downsizing

In this section, we briefly consider the case of voluntary downsizing. Under
voluntary downsizing, by refusing a downsizing offer, a worker of type 6 can
stay in the public sector with his current status and therefore obtain the

status quo utility UP(6).2* We introduce the following assumption regarding
Ur(0):

Assumption 3: U?P(0) > U™(0,0) for all (0,0).

Assumption 3 means that the status quo utility in the public sector is
higher than workers’ outside opportunity whatever his labor market informa-
tion such that no worker has the incentive to leave the public sector without
compensation. Usually UP(0) is expected to be relatively high in developing
countries since public sector wages tend to be higher than labor earnings
outside of it and public sector jobs provide non-wage benefits such as health

24UP(0) was introduced in section 2.1: it is determined by the incentive scheme in place
in the public sector, whose reform we do not envision.
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coverage and old-age pension which are not usually carried by the jobs avail-
able in the private sector.?’

Consider first the case in which there is complete information on the
;s. Under voluntary downsizing, the participation constraints are given as
follows:

(PC:8,0%) 1€ —p%0+ (1 —p U™ > U (0), (17)
(PC:0,0%) % —pP0+ (1 - pP)Um? > UP(0), (18)
(PC:8,0%) -3+ (1-p9T" > Ur@), (19)
(PC:0,08) T 350+ (12T > UP(d). (20)

Since the social marginal cost of retaining a worker under voluntary down-
sizing is equal to the one under mandatory downsizing, the optimal order
and size of downsizing is not affected by the nature of the political constraint
(whether downsizing is mandatory or voluntary). Still, under complete in-
formation on the 6;s, social welfare increases in the precision regardless of
the nature of the political constraint.

We now study the case of asymmetric information on the 6;s. Then, the
government maximizes social welfare (5) subject to the participation con-
straints, (17) to (20), and the incentive compatibility constraints, (10) to
(13).26 As was explained in section 2.1, when there is asymmetric informa-
tion, an efficient worker obtains an information rent under the status quo
before downsizing: U? () — U? (§) = Af. Therefore, in order to lay off an
efficient worker, the government has to compensate for his information rent

25See Rama (1999). He also mentions that effort levels tend to be lower in the public
sector than outside of it while job security is higher. The fact that queuing for public
sector jobs is quite general in developing countries also implies that public sector workers
obtain utilities higher than their opportunity costs in the private sector (Assaad (1999)).

26The proof characterizing the optimal mechanism under asymmetric information and
under voluntary downsizing is omitted since it is similar to that in Appendix 2. We just
note that, because an efficient worker’s status quo level is higher by A8 than an inefficient
worker’s one, the optimal mechanism involves countervailing incentives such that given a
signal, the incentive compatibility constraint is binding for the inefficient type (IC : 6, o)
and the participation constraint is binding for the efficient type (PC' : §,0).
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and this in turn creates an incentive for an inefficient worker to pretend to
be efficient to receive the compensation. This increases the social marginal
cost of laying off an efficient worker.

To provide an intuition, consider the case in which the government in-
duces all efficient workers having signal o to leave. Then, the government
must give to each of them a transfer at least equal to t” = UP(0) — U™ (0, 0):
otherwise, they will prefer staying in the public sector. Given this transfer,
by pretending to be efficient, an inefficient worker with signal o can obtain
an expected utility t7 + U™(0,0) = AMCY + UP(0) > UP(f). Therefore, in
order to induce truth-telling of the inefficient worker, the government should
make his utility larger than UP(f) by an amount AMCY. This argument
holds as long as the probability of retaining the efficient workers is smaller
than one: then, by pretending to be efficient, an inefficient worker can obtain
an information rent equal to (1 — p(#,))AMCY. The fact that this rent is
decreasing in the probability of retaining an efficient worker (p(¢, o)) induces
the government to retain more efficient workers under asymmetric informa-
tion than under complete information: in other words, the social marginal
cost of retaining an efficient worker is smaller under asymmetric information
than under complete information. We note that the cost of retaining an
inefficient worker is not affected by asymmetric information.

Finally, as under mandatory downsizing, an increase in the precision ()
of the signal increases social welfare for p(6) = p() while, for u(0) > u(9),
an increase in the precision may increase or decrease social welfare. When
1(0) > pu(9), social welfare may decrease in the precision, since an increase in
the precision increases the difference in both types’ full costs and therefore
increases the information rents of inefficient workers. In particular, when
downsizing is massive such that most of the workers are laid off, social welfare
is likely to decrease in the precision since then the information rents are large.

5 Extension: when assumption 2 does not
hold

We briefly discuss here the case when Assumption 2 does not hold (i.e.,
Ap > AG/ (U — U)). The inequality means that in the absence of the
signals o;s, the difference between the two types’ production costs is smaller
than the difference between their opportunity costs. This case happens when

20



public sector workers’ human capital is general enough (Ap large) and the
private sector is well developed and is discriminating workers strongly enough
according to their efficiency (U¥ — U* large). In this case, for £ = 0, an
inefficient worker’s full marginal cost is smaller than that of an efficient worker
since § + pU" + (1 — p)UE > 0 + gUH + (1 — m)U" is equivalent to Ay >
AG/ (UM —UF). In contrast, for { = 1, given a signal, both types have the
same opportunity cost and therefore an inefficient worker’s full marginal cost
is larger than that of an efficient worker. As a consequence, there exists a
threshold ¢ in (0, 1) such that given a signal, an inefficient worker’s full cost
is smaller than that of an efficient worker having the same signal if and only
if £ < £ holds.

We can show that all the main results (except the one on the value of
information) in the previous sections hold, regardless of whether Assump-
tion 2 holds or not. First, under complete information on types, the optimal
structure of downsizing is determined by the full cost of retaining a worker
regardless of the nature of the political constraint. Second, when there is
asymmetric information on types, workers can obtain information rents and
this affects the social marginal cost of retaining a worker. To be more pre-
cise, we define the high-cost type (the low-cost type) as the type who has
higher (lower) full cost between the two types. Then, under mandatory
downsizing, a low-cost type can obtain an information rent by pretending to
have high-cost and this raises the social marginal cost of retaining high-cost
workers while, under voluntary downsizing, a high-cost type can obtain an
information rent and this reduces the social marginal cost of retaining the
low-cost workers. Last, an increase in the precision of the signal can increase
or decrease social welfare when there is asymmetric information on types.
However, when the inefficient type is the low-cost type (i.e. Assumption 2
does not hold and ¢ < E), social welfare unambiguously increases with the
precision since then an increase in the precision reduces the information rent
by reducing the difference in both types’ full costs.

6 Policy Implications

Which type of workers should be separated?

Downsizing mechanisms determine which types of workers will be matched
with the private sector. Our analysis shows that in a socially optimal match-
ing the workers having the largest full cost are laid off first, where the full
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cost of retaining a worker in the public sector is defined by the sum of his
production cost in the public sector and his opportunity cost in the private
sector. Since an efficient worker has a smaller production cost but a larger
opportunity cost than an inefficient worker, efficient workers should be re-
tained in the public sector only if the difference in both types’ opportunity
costs is not large (i.e., when Assumption 2 holds). This will be the case if
public sector workers’ human capital is firm-specific rather than general. In
transition economies, if the private sector is small and poorly performing,
laying off first inefficient workers will be optimal since most of the separated
workers will remain unemployed and therefore their opportunity costs will be
small. In contrast, if the private sector is well developed and discriminates
workers with respect to efficiency more than the public sector does, laying
off first efficient workers will be optimal.

Interaction between information and political constraints

Under complete information about each worker’s efficiency, the political
constraint does not affect the optimal structure of downsizing since the social
marginal cost of retaining a worker is always equal to (14 ) times the full cost
whatever the political constraint. Under asymmetric information, the polit-
ical constraint determines which types of workers obtain information rents
and therefore affects the structure of downsizing. Consider the case when
an efficient worker has a smaller full cost than an inefficient worker. Under
mandatory downsizing, as long as inefficient workers are retained with a pos-
itive probability, efficient workers obtain information rents since inefficient
workers have a higher production cost. This increases the social marginal cost
of retaining an inefficient worker. In contrast, under voluntary downsizing,
as long as efficient workers are laid off with a positive probability, inefficient
workers obtain information rents since efficient workers have a higher status
quo utility level. This decreases the social marginal cost of retaining an ef-
ficient worker. As a consequence, asymmetric information can only increase
the size of downsizing under mandatory downsizing while it can only reduce
the size under voluntary downsizing.

Gradualism versus big-bang strategy in transition economies

Transition economies differ in terms of the speed and sequencing of dif-
ferent reforms. One can distinguish countries where reforms were introduced
gradually from countries where they were adopted by a big-bang strategy
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(Roland (2000)). Although we took a static partial-equilibrium approach?”,
our analysis offers some insights about the choice between gradualism and
big-bang. First, it suggests that a big-bang strategy inducing massive layoffs
may be very costly when both the information and the political constraint
are tight since the need to compensate for high status quo utility may in-
duce even the inefficient workers to obtain information rents. Therefore, it
would be desirable to find ways to induce political forces to accept mandatory
downsizing. For instance, stronger social safety nets (such as unemployment
benefits) can be used as a compensation for accepting mandatory downsiz-
ing.28

Second, our analysis shows that the degree of private sector develop-
ment affects both the structure and the cost of downsizing. If the difference
between the two types’ opportunity costs increases with private sector devel-
opment, it is optimal to start laying off the inefficient workers (the efficient
workers) when the private sector is poorly (well) developed. Private sector
development affects the cost of downsizing through two channels: opportu-
nity costs and information rents. The more the private sector is developed,
the higher are workers’ opportunity costs and therefore the smaller are the
transfers needed to induce voluntary separation. Therefore, it is optimal
to sequence reforms such that reforms to expand the private sector precede
downsizing.?? To analyze the impact through information rents, consider the
case in which it is optimal to start laying off the inefficient workers. Then, a
further development of the private sector will reduce the difference between
the two types’ full costs by increasing the difference in their opportunity
costs. Therefore, in this case, private sector development has an additional
benefit of reducing those rents.

Labor market information acquisition and downsizing

The social value of additional labor market information is always positive
if there is no informational constraint: i.e., an increase in the precision of
the information about workers’ outside opportunities always increases social

2THence we could not study dynamic (or general equilibrium) dimensions of sequencing
of reforms.

28 Aghion and Blanchard (1994) study how unemployment benefits affect the optimal
speed of separating state employees in a dynamic macroeconomic model without political
constraint.

29 Actually, enterprise restructuring tends to happen at later stages of transition in most
countries: see Roland (2000, p17).
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welfare. However, under asymmetric information on individual efficiency, an
increase in the precision affects the information rents by reducing the differ-
ence in the two types’ opportunity costs and may either increase or decrease
social welfare depending on which type has a larger full cost. For example, if
an efficient worker has a smaller full cost than an inefficient worker, a reduc-
tion in the difference between their opportunity costs increases information
rents by increasing the difference between their full costs so that the value
of information may be negative.

Other applications

Our model can be applied to other situations where the government wants
to introduce a new policy when agents are obtaining rents from the current
policy: for instance, it can be applied to changes in European common agri-
cultural policies®®, reforms of protective trade policies or inducing agents to
accept the installation of (local) public bads such as nuclear power plants,
waste incinerators, prisons etc. In these situations, the government faces an
informational constraint (each agent has private information about param-
eters determining his rent under the status quo) and a political constraint
(the government needs to induce a majority of the agents to accept the new
policy). Furthermore, agents might face uncertainty about their payoffs un-
der the new policy and the government can acquire information about factors
affecting them.

7 Conclusion

We have studied the optimal downsizing mechanism under different informa-
tional and political constraints. The main insights from our analysis are as
follows. First, the allocation of labor from the public to the private sector
should be based on the full (marginal) cost of retaining a worker in the public
sector, which is the sum of his production cost in the public sector and his op-
portunity cost in the private sector. Information acquisition about workers’
opportunity costs allows the government to have more accurate information
about workers’ full costs and thereby affects the structure of downsizing. As
long as there is complete information on workers’ production costs in the
public sector, the optimal structure and size of downsizing does not depend

30For instance, our model can be adapted to analyze the program for eliminating price
supports for farmers (see Lewis and Feenstra (1989)).
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on whether downsizing is mandatory or voluntary since the nature of the
political constraint does not affect the full costs.

Second, when there is asymmetric information on workers’ production
costs in the public sector, workers can obtain information rents and this
affects the social marginal cost of retaining a worker. In particular, the
nature of the political constraint determines which type of workers obtain
information rents and thereby affects the structure and size of downsizing.

Last, the value for the government (the principal) of additional informa-
tion about workers’ opportunity costs may be negative since his objective
function is directly affected by additional information through its effect on
the information rents.
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Appendix 1

We can apply Blackwell’s theorem at the level of each worker. To apply
the theorem, we have to show that (i) the government’s optimization program
is well defined and (ii) an increase in the precision improves the information
structure in Blackwell’s sense.

(i) Given a worker with type 6 and signal o, the only uncertainty con-
cerning him is whether or not he will be successful in the labor market.
Let w denote the state of nature in terms of job market performance, with
we{H,L}.

The government’s program at the level of a worker is given by?3!:

maxy ¢ E(w|9,a) {pSI(Q) - (]- + >‘>t +a [t - pe + (1 - p) [UL + (UH - UL)]‘[W:H]H }
subject to
Ewloo) {t —p0+ (1 —p) [U* + (U —=U")1pem] }
> E(w|9,a) [UL + (UH - UL)I[WZH]} )

where g represents the quantity produced in the public sector by all the
other workers. Since the transfer is determined by the binding participation
constraint, the government has only to choose the probability to retain the
worker in the public sector (p) to maximize social welfare. Therefore, the
government’s program is well defined as follows:

max  Eipe) {p[5'(a) = (1+N0] + (@ = p(L+ ) [U" + (U = U")Lo=pm] } -

(ii) The information structure with precision ¢ is finer in Blackwell’s sense
than the information structure with precision £ — A&, with £ > A¢ > 0. To
show this, let F' (respectively, F'?) denote the matrix of conditional proba-
bilities when precision is £ (respectively, & — A¢):

; Plo=0%|0,w=H) Ploc=0%|0,w=1L) .

] — 9 9 _

F =1 plo—ob |6w=H) Plo=oF|bw=1)| I=12

31To save space, we write (p,t) instead of (p(6,c),t(0,0)).
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We have

Flz{u(l—sm(e) (1 - (o) ]
(1= =p(0) €+(1-E)(1- ) |

N L=p®) — —pl0)
F2—F AE[_@_#(G)) (0) }

Then, there exists a matrix B such that F? = BF", where B is given by:

o= )= [ ]

where b;; > 0 and by; + by; = 1 for all ¢ and j € {1,2}.
Appendix 2

The government’s program is to maximize social welfare (5) subject to
(1) to (4) and (10) to (13). This program is quite standard and we solve
it in two stages: we guess which are the binding constraints and maximize
social welfare subject to these constraints and then we check ex post that
the derived solution satisfies all the neglected constraints.

The binding constraints are as follows. Given a signal, the participation
constraint is binding for the inefficient type (PC : #,0) and the incentive
compatibility constraint is binding for the efficient type (IC : 8,0). Given
p(0,0), from these constraints, we can derive the transfers as follows:

t0,0) = p0,0)MC?(0,0),
t0,0) = p(@,0)MC(0,0)+p0,0)AMC?.

After inserting the transfers into the objective (5), from the first order deriva-
tive with respect to p(f,0), we find the social marginal cost of retaining a
worker as in (14) to (16). The optimal quantity to produce ¢* is deter-
mined by equalizing the marginal surplus from public production to the so-
cial marginal cost of retaining a worker. Then, all the workers whose social
marginal cost is lower than that of the marginal workers will be retained and
the probability of retaining the marginal workers will be chosen so that the
total mass of the retained workers is equal to the optimal quantity g¢*.

Finally, it is easy to check that the optimal mechanism characterized
above satisfies all the neglected constraints.
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Appendix 3

As in Appendix 1, we can apply Blackwell’s theorem at the level of each
worker. Since we proved in Appendix 1 that an increase in the precision
improves the information structure in Blackwell’s sense, we only need to
show that the government’s optimization program is well defined.

Given a worker with signal o, the government is facing two kinds of un-
certainties about him: his type 6 and his performance in the labor market
w, with w € {H, L}. The government has four instruments: p°, 7°, 7, .
Since the two transfers are determined by the binding inefficient type’s par-
ticipation constraint and efficient type’s incentive compatibility constraint,
the government can only choose p?, p” to maximize social welfare. After
expressing the transfers as functions of the probabilities and injecting them
into the objective, we find that the government’s program can be decomposed
into two independent subprograms, the one for the efficient type and the one
for the inefficient type, as follows:

max Buio) {27 [8'(@) = (1 + 08 + [0 = p" (0L + V)] [UF + (U7 = U 1pmn] }
(21)

P°[S(q) — (L+X)0] + [a—p°(1+ N)] |[UL+ (U — UM 1en
kA E‘“'“>{ % +<§)_ é)mﬁ% SR e }
(22)

Hence, the government’s optimization program is well defined.
Appendix 4

_ We explain here why Blackwell’s theorem cannot be applied when p(g) >

p(0). When (@) > (), the objective in the government’s optimization

program with respect to p7 (see (22) for the program when p(8) = u()) is
given as follows:

77 [S'(q) = (1 + N8 + [ =7 (1 + V)] [UE + (UH = UF)1ppy]

~(1+ A= Q)7 [A0 = (1= OAuUY - U] 125 481,y + 2281,
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If u(@) = p(8) (i-e., Ap = 0), the objective depends neither on & nor on o
and we can apply the theorem. However, if u(6) > u(6), since both ¢ and o
enter directly into the objective, we cannot apply the theorem.

This is a general point about adverse selection models. An increase of
information in Blackwell’s sense does not lead necessarily to an increase of the
decision maker’s objective function, because in addition to the usual effect
on beliefs it impacts directly the objective function through its effect on the

information rent which is a function of the hazard rate.
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