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privatization proceeds are used directly to finance the public deficit, while in the
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NON-TECHNICAL SUMMARY

Privatization has become the cornerstone of economic policy in several countries
with either an advanced economy or in the period of transition towards one, The
rmain argument for privatization is that it can enhance efficiency and thus improve
economic welfare. Privatization has not always been undertaken for the sake of
enhancing the long-run efficiency of the economy, however. In some countries
privatization has either explicitly or implicitly been associated with public deficits
and the size of the public debt.

This paper presents a theoretical analysis of the relationship between
privatization and public finance. Using a model in which the optimal magnitude
of public asset sales is endogenous, we examine the extent to which privatization
can be used to reduce taxes, or, to retire public debt, for two cases. In the first,
standard case, privatization proceeds are used directly to finance the public
deficit, while in the second they are used in cost-reducing public investment in
infrastructure. Inthe latter case the government gains through smaller deficits of
remaining public firms, higher proceeds from profit taxation and a smaller net
employment loss. Whether or not, and the extent to which, taxes can be reduced
or public debt retired, and the optimal degree of privatization in each case are
shown to depend on a number of interacting factors. Of particular importance
are the initial conditions with regard to public debt, the labour market, the quality
of infrastructure, the potential scope of the privatization programme, the
corporate tax rate, and the unemployment benefit rate, also the factors that
determine the effect on employment, the size of revenue proceeds, and the
efficiency effects of privatization — the structure of the markets in which public
firms operate, the extent of public firm inefficiency, and public firm objectives.

We find that the second case will often be associated with a lower wage tax rate
for any given number of privatizations and a greater optimal number of
privatizations than the first. This is more likely the sharper the reduction in firms’
costs frominfrastructural investment (as is likely when the quality of infrastructure
is initially low}, the greater the scale of the privatization programme, the greater
the employment gains generated by infrastructural investment and the more
monopolistic the market structure (leading to a high employment loss from
privatization). It is particularly interesting to note that these circumstances are
exactly those characterizing Central and East European countries. Thus our
analysis suggests that the second scenario should be given more careful
consideration by policy-makers in these countries.




1. INTRODUCTION

Privatisation has become the cornerstone of econemic policy in several
countries, with either an advanced market economy or in a period of
transition towards one. The main argument advanced by proponents of
privatisation is that it can enhance efficiency and thus improve economic
welfare! However. this does not fully reflect reality, neither in the public
debate arguments over privatisation, nor in the extent to which
privatisation has been actually implemented.

An important reason for this is that privatisation is not always
undertaken solely, or even primarily, for the sake of enhancing long-run
efficiency. In not a few countrigs privatisation was basically seen us a
last-ditch attempt to collect state revenues when other more orthodox
methods aiming toc restrict spending or expand the tax-base were not
forthcoming. As a number of examples clearly indicate. in both developed and
less-developed  countries  privatisation was either explicitly or  implicidy
assoclated with the size of the public debt.

This has been true in the UK (Vickers and Yarrow, 1%987) und the
USA, where, as Goodman and Loveman (1991) describe in a recent article
“.privatisation was a central piece of the Reagun’s Administration efforts
to reduce the size of government and balance the budget" (our emphasis). In
Italy large-scale privatisation is seen by Favero etal (1992) as the
country’s only chance to rteduce the scaring public debt and quulify for
entry to the Eurcpean Monetary Union. In Greece, whilst before the 1990
elections the WNew Democracy Party was udvocating full-scule privatisation on
efficiency grounds. after ussuming office. the muin argument to keep the
plan alive has been that state finances are virtually bankrupt and public
firms have to be sold to escape the liquidity crisis.

A similar  sitwation is  observed in  Eastern Europeun  couniries.
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Privatisation in Hungary was speeded op puartty in order 1o remedy  the
enlarging  public  deficit  (Grosfeld and  Hare, 1991). In  Poland  the
privatisation programme was largely ~ dictated by the inubility of the stute
o continue subsidising ailing public firms.

Despite  the above, the relationship between privatisation  and public
deficit finance has not as yet being subject to theoretical analysis. We
believe that this has had serious implications for public policy proposals
that have suffered from a number of weaknesess. among which perhaps the most
important are:

() The wuse, explicitly or implicitly, of the (wrong) hypothesis that,
the sale of public assets will aiways reduce the public deficit and will
make possible some public debt retirement (at least if the returns to the
state from holding the existing public assets are neglected, which are in
any cas¢, at least in Eastern Evrope, Bkely to be smull or negative),

(ii) The attempt to infer the desired extent of privatisation hy refernce
to an exogenous target level of public debt (or debt-GDP ratio).

(i) Very importantly. the neglect of alternative scenaris  of using
revenue proceeds from privatisation.

These weaknesses are the result of neglecting some important fuctors. One
such factor is that privatisation is likely to affect the unemployment rate,
and therefore, the size of unemployment benefits and of tuxable labour
income. This is very important in determining the extent to which or whether
privatisation can or cannot reduce the public deficit. Even if the latter
can be reduced. it is wnlikely that u government will be able 1o fully
exploit this to retire public deb:: to compensate for the loss of utility
from the rise in unemployment the government will have. ut least in part, to
reduce taxes. Further, alternative scenaria of using  privatisation  proceeds
will have different implications for unemployment and tax revenues for any

given number of privatisations.



To take into account these factors we construet a model in which the
optimal extent of privatisution is endogenous. We use a government objective
function expressed as the expected income utility of the average citizen
(voter). This allows us to endogenise, what one may cull, "the politically
feasible” retirement of public debt as a result of public usset selling.

We examine the eXtent to which privatisation can be used to reduce taxes,
or, to retire public debt, for two scemaria: in the first, privatisation
proceeds are simply used to finance the public deficit. whilst in the second
they are used in cost-reducing public investment in infrastructure. In the
latter case the government gains through smaller deficits of remaining
public firms, higher proceeds from profit taxation and a smaller net
employment loss. A scemario may be preferable to the government because it
allows a lower tax rate even though the other scenario leads to a higher
optimal number of privatisations and thus may be more atractive on social
welfare grounds.

Whether or not, and the extent 10 which. taxes can be reduced or public
debt retired, and the optimai degree of privatisation are shown to depend on
a number of interacting facters. Of particular importance are the initial
conditions with regard to public debt, the lubour market and the wage rate,
the quality of infrastructure, the potential scope of the privatisation
programme. the corporate tax rate, and the unemployment benefi; also the
factors that determine the effect on  employment, the size of revenue
proceeds, and the efficiency effects of privatisation - the structure of the
markets in which public firms operate, the extent of public firm
inefficiency, and public firm objectives,

Generaily, privatisations  will be refutively  less attractive, the higher
the public debt the tighter the labour market (as reflected in the size of
the iabour supply), the greater the unemployment benefit, the smaller the

anticipated profit flows of privatised firms and the larger the unemployment



created by privatisanions. Unemplovment will depend on o number of fuctors:
the relative  efficiency of public and private firms. market  structure  and
the exact objective of the public f{ifms. Given the [lutter, unemplovment will
rise most when public firms are moncpolies (as is usually the case in
Eastern Europe) that are relatively (though not exteremely) inetficient

The optimal extent of privatisation in our two scenariz and which of them
is preferable will depend crucially, on the profitability of the privatised
firms. on the corporate tax rate, on the rate of cost improvement from
infrastructural investment, on the scale of the privatisation programme, and
on the relative loss of employment per privatisation under each scenarioc.
Sceparic 2 will be often associated with a Jower wage tax rate for any given
number of privatisations than scenario 1, and a higher optimal number of
privatisations. This is more likely the sharper the reduction in firms
costs from infrastructural investment (as is likely when the quality of
infrastructure  is initially low), the greater the scale of the privatisation
programme, the greater the employmen: gains generated by infrastructural
investment and the more monopolistic the market structure (leading to a high
employment loss from privatisation). It is particularly interesting to note
that these circumstances are exactly those characterising Eastern European
economies. Thus our analysis suggests that scenario 2 should be given more
careful consideration by policy makers in these countries.

In the next section we set out our model and in Section 3 we characterise
and then compare the outcomes of our two seenaria. Conclusions and

suggestions for further research are drawn in Section 4.



2. THE MODEL AND CHARACTERISATION OF EQUILIBRIUM

2.1 Basic assumptions
We consider an ecomomy consisting of N distint homogeneous product
industries. In each industry there are m+1 firmst m = 0 private and one

public?

Thus N is the parameter that measures the scope or potential scale
of the privatisation programme, whilst if m is zero the industry is a public
monopoly. We will indicate the private firms by subscript 'E’ and the public
by subscript 'P’.

Producing a unit of u product requires i (1) units of lubour if the firm
is private (public). Thus, if g is a firm's output w is the wage rate and f
the fixed cost of production the firm's cost function is:

C(qi) = f o+ wlg i=EP

that is. we assume that 1 is the same ucross industries. So the marginal
and unit variable cost is, ¢ = wl, i=E.P. For further convenience we wili
use ¢ (rather than cE} to represent the marginal cost of private firms and
we will assume that 1]J = l_, so that ¢ = ¢, Thus, public firms are less

E i3
efficient than private firms,

22 The Nash equilibrium in a typical industry before uand after

privatisation

A simple and convenient way to describe u "mixed oligopoly” (an industry
with private and public firms) is to assume that cach private firm maximises
profits whilst the public firm maximises a1 weighted average of profits and
social surplus. Assuming a linear demand fuaction:

n
p=3s-Q >0 wherequp+qu

=l

the gross social suplus is given hy J‘(B-Q} dQ = §Q - (1/2)02. Neglecting



fixed cost. the objective of u private firm, s s=l..m s MaxD = {p-
N

B
.

. ) L . . . . P P
q. whiist that of & public firm 1w Max \‘_;u‘p-cj)lqn - il TieesQ) G-
5 —_ -
q.
Y

cpqpmch], where 0 = % = L It can wusily be shown thutl given i the

solution in a Nash Equilibrivma (NE) is:

q = [ee-(m+ 1) ( cl/(1+xm=1)] (1
ag = B45) + (e O)/[1+¥m+ 1)) @

Thus: Q = [(1+}m) (5) - (e O))/[1+xm+1)] @
p = (o+ma) + ¢ J/[1+x(m+1)] *)

M e (s - (1), [a(me 1)) ®)

and = [Me<) + (cp-c)}zj[xn(mﬂ)f (6)

We assume that » is set by the government prior to quantity competition. Its
value will depend on the government's objectives vis a vis public firms, and
given this on the relative efficiency (c:P - ¢) and the number of fiems. m.
Rather than specifv these objectives, we will assume, without loss of
generality, that » = 0 is the value chosen by the government. It is
straightforward  though tedious te  show thatt if for  distributional
considerations the government gives greater weight to consumers’ surplus
than profits, then for appropriate values of ((:P - ¢) and m, this would be
the value chosen by a government that wished to maximise social weifare in
the quantity competition stagc% Setting » = 0 implies, from (5) above. that
in each of the N industries the government has to meet u deficit of:
[f-mod) =1 ™
or. a total public enterprise deficit, of Nf
The advantage of the above upproach in modeliing u "mixed oligopoly" is
that we can immediately see what the NE in o typicul industry will be after
privatisation. We will use superscript  "A"  to  describe  values  after
privatisation. Once a firm is privatised. it maximises profit, with » set at

unity. Further, following its privatisation 2 firm is restructured and, as a



resuit of this, its marginal cost Talls o c From (3) or (o) when o, = e

and » = 1, in the NE solution profits per firm will be:

mt = (ol em) )
whilst from (1) or (2): ¢ = (50 / (2+m) (%)
Also, from (3): Q* = (1+m)(5¢)/(2+m) (10
and from (4): p = [6+(m+ 1)/ (2+m) (on

which is the standard Cournot-Nash_ symmetric equilibrium with (m+1) firms.
We assume that ™ > f.

To make the analysis interesting. we will ussume that it fs social
weifare improving to privatise all public firms. account being taken of the
change in the firms  objective. Measuring social welfare us the sum of
consumers’ surplus and profir it is straightforward to check, by comparing
social welfare prior 1o (with » = 0 and ¢ >c) and after privatisation (with
o= 1 and ¢ = ¢). that the increase in efficiency from privatisation couid
increase social welfare for appropriate values of {(c, - ¢ and m> (In the
public monopely case, m = 0. this will be so for sufficlently Jarge (¢, -
¢)). Of course, here, we ure implicitly assuning  thut  privatisation s
necessary for an increase in efficiency.

Note that even though it is socially optimal to privatise zll public
firms. we will argue below thut a government subjeci to periodic elections
may not seek to maximise social welfare as its objective in choosing the
optimai number of privatisations. Hence the scale of privatisation may well

fall short of the social welfare maximising level.
2.3 The Labour Market

Labour employment by firm L i=EP. is lq. Thus, in a NE. total labour

demand, L, in the industry will be:

Ld = N(mlEqE + }Pqp) (12



[ndustry output in NE wiil be Q = [my. + qp]. With » = . Ug = € and
qp = (&) - (m+1)(cp-c), where cp-c = w(}p-lE) and ¢ = wl Substituting
into (12) and rearranging gives:

Ly = N[&lp - we] (13)
where: £ = m(lp - lE)2+ }?]; >0 (14}
Thus, (de/dw) < 0 and as we would expect labour demand falls with the wage
rate. Equilibrium employment and the wage rate can be obtained from the
labour market equilibrium condition L, = L. where L is labour supply. We
will assume for simplicity, and without affecting any of our results, that
L is a constant indicating the number of workers suppiying inelastically
one unit of labour. Then w, the workers labour income is given in
equilibrium by w where:

w = [Nel, - L] / Ney (15)

where, of course, we assume that Nﬁ!p > L.
24 The Government Budget Constraint

Neglecting for convenience all other kinds of expenditure, we take total
government expenditure 10 be given by:
G=N+D (16)
where D indicates the amount required to serve uccumulated dcbt(.) Thus if the
value of the debt is D, D = D, where r is the rate of interest. We will
think of D as the value of outstanding perpetuities issued by the state in
the past.
We assume that tax revenues are given by:
T = wol. + rmN(nE - ) (17
where v is the rate of wage income tx. and t the rate of profit tax.
Take-home pay is therefore w = (1 - v)w. Abstracting trom money creation and

bond finance, and given = the wage wx rate v that will balance the budgert




is given by:
v = [N + D - N[ -]/ wL (1%
The equilibrium value of v can be obtained by substituting for w  from (13).

LY

We can then solve for the equilibrium take - home pay % = {1 - v )w.
2.5 The government objective function

We assume that in deciding on the optimal number of firms 1o be
privatised (NE) the government maximises the expected utility from income of
the average citizen {voter), that is, neglecting profit and interest income,
it maximises:

M;x W(NJ) = hU(b) + (1-h) U(w(1-}) (19)

E
where U(y) is the utility from Income y, with U>0, U's0, b is the

unemployment benefit. and h is the probability of being unemployed after
privatisation. That is:
h = max(0, (L, - L) /L] (20)

This is the formulation also used in Roland and Verdier (1991). Implicit in
this formulation is the assumption of wage rigidity so that the wage rate
remains fixed after privatisation. Alterpatively, we could have assumed that
the labour market always clears, ie. h = 0, und the government maximises
the utility of take-home pay. The formulation in (19) seems more reasonable
in view of the well-known imperfections in the functiening of the labour
market and the implementation of wage freezes during  stabilisation
programmes in several countries and. further. {19) is consistent with our
hypothesis that public firms choose output by maximising social welfare?
Thus, L’; is labour emplovment after privatisation at the initial wage, which
we assume to be the full employment wage rate before privatisation given by
(15). Finally note that we uassume that the unemployment benefit b is

constant, untaxed, and remains strictly lower than take-home wage.

0



3. THE EFFECTS OF PRIVATISATION
3.1 The labour market after privatisation

Assuming that NE = N firms are privatised and then restructured labour
demand in a typicul industry after privatisation is given by:
A A
Ld = NElEq {i+m)+{N—NEJ[m lEqE+ lpqp] @an
Rearranging (21), noting (from (12)-(13)) that N[mJEqE + ipqp] = N[.slp - WE]

= L, = L; = toul labour demand before privatisation, we get:

Ly =L - NE{-s[lp- (Q+m)/@+m)L] + wl?é[(l+m)/(2+m)]- wg} (22)

Alternatively, (21) can be written as follows:
Lg = Ly - No{l(Q - Q% + gy 1)) 23)

where {Q - QA) is the difference between pre- and post-privatisation
industry outpuz, It is clear from (21), given (9) and the fact that from
(12)-(13), mlq  + lpc;p = 6lp - wg, that as shown in Figure 1. L‘;‘ is steeper
than L a

Figure 1
As shown in Figure 1 two situations are possible, depending on whether the
L, line Hes to the right or to the left of the intersection where L'; = Ly
If it lies to the right of this point then privatisation leads to

unemployment. To see the conditions required for this outcome, recall that,

1]

at the initial wage. by assumption. L d = Neslp - wNgy = L. From (23). let:
A
() = (@ - 0% + g1 3 24)
Alternatively, using the fact that with » = 0, Q = &, the value of q"\
given by (9), the value of Qp given by (1) for =0, wnd that at the initial
wage €-¢ = w‘(lP - EE) we get:
) = ayole) + g/@rmlig, - w (Ll (25)
Thus from (23):

L o) = Ly - v N (26)

11



Lemma 1@ A necessary und sufficient cendition for privatisation to lead 10
unemplovment is that x(wa) given by (24) or (23) is positive. As (24)
indicates a sufficient (but mot a necessary) condition for this to hold is
that at the initial wage Q > Q™. that s, that privatisation reduces
industry output. From (3), with » = 0. and (10). the latter requires that
(ac) - (cp-c)(2+m) > 0, that is that m and (g,-¢} are not hoth very large,
or, the public firm's market share is not very smail.
Remark: Note that even if the last condition holds, and privatisation
reduces industry output (and thus consumers’ surplus), this is consistent
with our assumption that it increases social welfare since the lawer
includes profit. Of course we do not want to put too much emphasis on such
cases. Instead, we mainly have in mind cases where privatisation  creates
unemployment (X(W‘) > 0), though it does not reduce industry output (QA = Q)
and it increases social welfare. This would, for example, result if & = 22,
c=1E=1.cP=1P=3.m=9(w'= L L, = 2IN): then, q, = 1.Q = 19 < @
= 19.09. x = 19 and social welfare increases. In many instances, in for
example Eastern Europe, it would be reasonable to assume that m = 0. such
(public monopoly) cases, easily satisfy the above requirement when Cpeé is
sufficiently farge.

Since for most of our analysis we will be assuming that y > 0. we will
use the convention of referring to x as unemployment per privatisation.
Lemma 2. (a) Unemployment per privatisation, y, is likely to be larger the
smaller the number of firms, m, in the industry. Thus privatisation is most
likely to increase unemployment when there are ne previously private tirms -
exactly the situation in Eastern Eurcpe. (b) When m is small. an increase in
Cp relative to ¢ will first increase unemplovment per privatisation x and
will reduce it after a sufficiemly large ¢, - thus privatising a public
monopoly will generate more unemployment if the firm is relatively (but not

too) inefficient. If m is very large. y wili comtinuously decrease with ¢ -



in other words, privatising very inefficient public firms  with  verv  smulf
market share will generate little unempiovment.

This Lemma is also illustrated in Figure 2. where we have depreted x as a
function of (cP-c) for two cases: in one m = ( and in the other m is large.

Figure 2

Proof: These results follow by ditferentiating y given by (24), with
respect to m and ¢, (or L, where ¢, = wlP). It is perhaps worthwhile noting
that when public and private firms are equally efficiens, ie. lp = L.
privatisations will create unemployment. The explanation for this is that
privatisations are here assumed to lead to a change in the privatised firms'
objectives and a subsequent increase in ), which resuits, all other things
equal, 10 a decrease in industry outputs. The effect of privatisation on the
labour market is the subject of u recent puper by Haskel and Szymanski
{1991) who use empirical evidence from the UK to confirm that privatisation

leads to a reduction in employment.
3.2 The proceeds from privatisation

Equation (8) gives the gross profit flow of a privatised firm after
restructuring. Let z = (1/r) be the discount factor, We will take the
government revenue proceeds, o from privatising a public firm without any
prior restructuring to be a fraction « 0 < o = I, of the capitalised value
of the net expected profit tlows of the privatised firm, that is:

o 7 (It - ) (27
where for simplicity we neglecr the cost of restructuring. Remember that 0
is greater than what the government cun earn by retaining its equity in the
public firm., by the assumption that privatisation is necessary to  increase
the efficiency of the ﬁrm? This and a number of other factors will ensure

that, in practice, the fraction « will he less than unity. For this reason



we shall call o the undervaluation parameter. We mention wo of these
factors here.

First, this will be the case because IT° is unlikely to be known with
certainty and potential bidders for the firms to be privatised ure likely w0
be risk-averse. Thus p can be theought of as the muximum that investors are
prepared to pay. 1™ is unlikely to he known with certiinty if the cost
reductions assoctated with restructuring are the result of u large number of
production and organisational changes that make the nature, potential
extent, impact and required durstion of restructuring.  unknown  with
certainty prior to the process of restructuring being complete. It seems
reasonable to assume that, in practice, the more efficient and profitabie
has been the public firm to be privatised the smaller the magnitude of the
required restructuring and, because of this, the smaller the uncertainty
about the magnitude of potential cost reductions. Hence the smaller will be
the variability of future profic flows. Thus: (2) the value of the parameter
a is larger the more efficient (relative to the potentis]l maximum) is the
firm to be privatised, and, (b) the value of « would be higher were the firm
sold after being resiructured.

Secondly, o is likely to depend on other objectives of the government
not explicitly taken into account here: for example, if the government
wishes to maximise share ownership it is likely to deliberately underprice
the firm. If. as in some Eastern European countries, the government operates
a voucher scheme then essentiallv, assuming away uncertainty., it freely
distributes shares of value egual to {1 - ) of the cupitalised value of the

firm to be privatised and receives in revenue a fraction « of that value.
3.3 The price level after privatisation

We can compare the equilibrium price in a typical industry before and



after privatisation using equations (4) and {[1). Under our assumption that
» = 0 we have:
Pt as (5- B, - (mr e, - @ S0

Since in this paper we not concerned with issues related to the effects of
privatisation on the price level we will, throughout the following
discussion, make the benchmark ussumption that p = pA. that s that prices
and hence aggregate output ure broadly unaffected by privatisation. The
condition for this is consistent with all our other assumptions (in
particular, the creation of unemployment as a result of restructuring, and
the increase in social welfare - due to the increase in profits). Further,
this assumption is broadly consistent with empirical evidence indicating
that whilst privatisation leads to a rise in productivity und losses in
employment it induces higher profits rather than lower prices (see. for

example, Haskel and Szymanski, 1991).
3.4 Alternative uses of privatisation procceds

There are various approaches a government could follow in relution to the
way it uses revenue proceeds from privatisation, We mention the foliowing
scenaria which we then examine in detail:

1) The government can use the revenue proceeds from privatising public firms
directly 10 reduce the public deficit.

2) The government can use the revenue procesds to  “invest in
infrastructure”. This can be interpreted in various ways, Here we will think
of investment in infrustructure s resulting in o reduction in the ftirms’

COSsts.
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3.5 Privatisations and Public Deficit Finunce {Scenurio 1)

If N, firms ure privatised and Rg {10 be explicitly defined below) is the
net gain in government spending per privatisation, the government  hudget
constraint can be written as:

Nf + D+ D -NR = w’? 4+ CT (28)
t E'g
where, from now on, w will indicate the benchmark pre-privatisation fufl -
employment wage rate, L™ is employment after N firms are privatised, P the
wage tax rate after privatisation, CT are proceeds from corporute  taxation,
and IZ'Pr = D is the amount of debt retirement undertaken by the government.

We will assume for convenience that the constamt tax rate on profits, =,
does not change after privatisation. Expression (28) then maukes clear that
given the corporate taxe rate, and if employment does not fall very much,
proceeds can be used to reduce wage taxes or to retire public debt, or both.

Below we undertake our analysis on the basis of the simplifving
assumption that the government uses privatisation to reduce wage taxes, so
we set D= 0. The justification for this is that the government’s objective
function is defined in terms of the average voter’s utility from income
which depends on taxation and not on the size of public debt. This allows us
to determine the maximum potential impact of privatisation on wage taxation,
which has the advantage that if this is found to be negative,  then
privatisation will certainly not be undertaken. Of course. as we shall  see,
we will still be able to determine what we shall call the "politically
feasible amount of debt retirement’. once we have determined the maximum
potential size of tax reduction from privatisation.

Given the above remarks, we now proceed to define more explicitly the
government budget constraint in scemario 1. Government expenditure  after
privatisation in scenario ! is given by G’?. where:

A A I
G} = D+ f(N - Np) + BLALD) - N (29)

El




where L’I\ is labour cenployment after privatisation in seemaric 1. with Lt =
min(L’;‘. L) and N, is the number of firms t be privatised. Strictly
speaking, privatisation proceeds reduce™ public debt and thus thev reduce the
deficit by (D - pNE) where D is public debt. However below. for simplicity
and without loss of generality, we ignore r by setting it equal to uniw.
Using  (26). and indicating by G, government expenditure  prior (o

privatisations (given by (16)}, we can rewrite {29) as follows:

Gq‘ = Gy - Nyl + - xb) 303
We will use Rg to indicate the net gain in government spending per
privatisation, that is: Rg =9+ f-xb (31)
«b being the amount that has 1o be spent on unemployment benefit per
e . A _ .
privatisation, Hence: G1 = Cv’3 Nisg (32).

After privatisation, in scenario 1. total tax receipts are given hy:
T} = wiiL + r(1+m)NEl(l'1A - ) + (N - Ng X0 - ) (33)
Again, u';“ must equate G’;‘ and T? so that from {30) and (33) we get:
g = 16 - NgiR, - (L+m)N (0 - ) - (N - Ny - /Wl (34)
By comparison to (17) we note that privatisation changes profit taxation
proceeds by aCT = [(1+m)(m* - f) - m(n - DN, This is certainly
non-negative when m = 0, or when privatisation does not reduce firms’ profit
(I*IA = M) We will use p to indicate the term in square brackets and we wil
henceforth assume that:
= (1+m)m* - ) - m(m, - 0 = 0 (33)
so that aCT = (. Finally, we will use R to indicate the net
financial gain per privatisation, that is. R = Rg + . or:
R=p+f-xb+ (3
Thus. since ¢ = (l—r)uz(r[A - f), the net guain per privatisation increases
with the expected post-privatisation  protit (HA). the  undervaluation

parameter {e), the burden 1o the government deficit per public enterprise

(f), and the corporate tax rate ()i it decreuses with unemployment per
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privatisation {x}, and the unempiovment benefit,
We now can state the following results:
Proposition 1: [t is sufficient (though not necessary) to engage in full -
scale privatisation (N;] = N) that privatisations increase labour demand at
the initial full-employment wage (i.e. y = 0). .
Proof: This will hold if privatisation always increases the expected utility
from income of the average citizen, W(NE). From the objective function (19),
generally:

(aW/aNy) = -(U'/LIx(ab/UY) + wLA(auA/aNE)]. (35)
where w = w[1u(Ng)], aU = Uw) - Ub) > 0, U = (9U/aw) and we have used
the fact that (I-h) = min[i, (L§/L )} When x = 0. we have that h = 0. s0
A

L5 and R > 0. Thus, from (34), (a}/8N

. A _ -
under scenario 1, L] = L E‘l)

A

-(RfwL,) < 0. Hence (aWI/aNE]) is everywhere positive. QED.

As already indicated (Lemma 2) a sufficient condition for y = 0 is that
(c:p - ¢) is large andfor the number of firms m is very large. In this case
9 is very small (qp < qE) even if the public firm is a sociul-welfare
maximiser, and privatisation increases total industry output (QA > Q). Thus
Proposition 1 suggests that the privatisation of inefticient public firms
with small market shares is likely 10 be optimal. This is however a rather
uninteresting case. First, even if, as we ussume. such firms are viable
after privatisation, they are likely to generate very small financial gains
{very small R} so their effect is likely to be negligible. Second. such a
case is not very realistic, given that public firms ({irrespective of
efficiency) are more likely to be monopolies or dominate their markets as a
result of institutional barriers to competition.

We npow turn to the, more interesting and realistic, case where y > 0.
From Lemma 2. this is most likely to hold when there are a few or no other
firms prior to privatisation or. if m is large, when public firms are not

too inefficient.



Lemma 3: It y > 0. a necessary condition for the optimal number  of
*
privatisations, Nm. o be positive is that the wage tix rate is reduced

with privatisations, thut is that u‘?{NEl)“ is a decreasing function.
ElT
for as lomg us (au';‘/aNEI}z 0. This Lemma expresses a very reasonable

Proof: This is again obvious frem (35): if ¥ > 0, (aW}/aNEE) < 0 und N ]
condition: it says that, if privatisation increases unemployment, it will
only be undertaken by u government that muximises its citizens' expected
wtility from income. if it leads to an increase in tuke-home pay for those
remaining in employment.

We now need therefore to characterise the function u’?(NE).

Lemma 4: A necessary and sufficient condition for u’?(NEi) o be a
continuously decreasing convex function is that:
x(Gy - rmN(nE-f]] - RLS < 0 (36).
Proof: From (34) it is easily seen by differentintion thar:
A A2
(aul/aNE!) = [I/w(Ll} HAG, - rmN(nE-t)] - RLS} {37 QED.

Note that GO - rme(HE-t} > 0 since from (13), this is just the proceeds
from wage taxation in the initial situation. Thus. a necessary  condition  for
(36) to hold is that R > 0. We postpone discussion of condition (36) untill
we derive some further results.
Lemma 5: Diminishing marginal income utility (U"<0} s necessary and
sufficient for WI(NEI) to be strictly concave, for 0 = NEl = N.
Proof: Given (37), equation {35) can be rewritten as:

(W, /aNg)) = -(U/LIK(AU/UY) + (RILY) (38)
where R = (G, - anN(m)] - RL (39)
(so coﬁdition (36) is equivalent to ﬁ < 0} From (38):

(8w faN2 ) = WU"(a}/aNgJR] / 1 (40)
where U”= (azU/B\Dz), and from Lemma 4, R and (&:’?/GNE]J have the sume sign.
QED.

From Lemmas 3- 5 it follows immediately that:
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Proposition 2: (i} A necessary condition for a positive N . to exist is that

El
El < 0 or, equivalently, taking account of (317) and (27). thau
X(Gyy - emN(I-D] - [az(™6) +7t - xb + L, < O (41)
{(ii) A sufficient condition for a unique positive N;l to exist is  that
R < - <L [sUO)/UO)] 42)
(iil) A sufficient condition for full scale privatisation to be optimal (N:;1

A

= N) is that: R

A

- XL?(N)[AU(N)/ U] (43)

#

where [aAU()/U(D)]. & = 0. N, is just (aU/U") when NE] = 0N, respectively,
Proof: The first part is trivial, given Lemmas 3-4. Given Leﬁlmu 5 the second
part requires that (W /8N_,) > 0 when Ng, =6 in which case L': = L. From
(38), this requires that (42) holds. Similarly, for the third part of the
Proposition, which reguires that (an/aNEl) > { when NEE = N, so that L? =
L'?(N) = L, - xN. Note that (aU/U7 is continuously increasing in NE when
(au’;‘/aNEI) < 0. ie., when condition (36) holds. QED.

Clearly the more negative Et (and hence the more negative (Bu?/aNEl)}. the
more likely that it will be optimal to engage in fullscale privatisation.
An alternative way of describing the sufficient condition for that is the
following:

Proposition 3: A sufficient condition for full-scale privatisation to be
optimal (N7, = N). is that: Re < nL(N) (44)
or, equivalently:  s{x[G,, - smN(_f)] - RL} < W {45)
where ¢ is the elasticity of utility with respect t¢ income.
Proof: From (38). when NEI= N:
(@W/aNy) = (UMAL(IR /L3N] + xv (aU)/U) (40)
where alU/U is by definition less than unity. QED.

The determination of the optimal number of privatisations and the budget
balancing tax rate (BBTR) in scenario 1 is ulso shown in Figure 3 (quadrants
I and II). In quadrant [ we depict the W(NE) function whilst in quadrant I

we depict equation (39) that gives the BBTR. Given that optimal NE = N;. we
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obtain v as the corresponding BBTR.
Figure 3

Figure 3 can also be used to obtaid the "politically feasible amount of debt
retirement” that can be undertaken hy the government given the optimal
degree of privatisation. Te obtain this, in quadrant III we depicc W ous o
function of v, for given N_ und hence given L* and b Clearly (with v > 0)
this will shift to the left us NE decreases. To the initial values v = %
and W = W, corresponds the curve N, =0 whilst below this we have depicted
the curve for NE = N;. The maximum or “politically teasible amount of debt
retirement” is defined as the amount that results in o wvalue of W equal w
the initial value Wl’)' Thus, given NE = N;. it is equal to (v - u*)wLA(N;).
Note that the maximum debt retirement is proportional to (v - u*) und not
1o (uo - u*): the wage tax rate must fall to at least o (independemaly of

the size of the public debt) to compensate for the full in utility from the

reduction in employment.
3.6 Discussion and Corollaries of Propositions 2 and 3

The condition that the more negative ;{ where R is given by (39). the
larger the optimal extent of privatisation likely to be. or the lurger the
"politically feasible umount of debt reticement” is likely to be. suggests
some interesting economic interpretations.

Corollary 1: The optimal extent of privatisation is more likely to be small
the Jarger the accumulated public debt (und  hence Gﬂ)‘ the larger the
unempioyment ¢  per  privatisation, the smaller the net  gairs  per
privatisation (R). the smaller the number of firms (m) and the corporate tax
rate v and the more tight the labour market (the smaller Lx). In turn, the
net financial gain per privatisation {(R) is smallec the smaller the expected

post-privatisation  profit (I‘[A), the undervaluation purameter (w), the burden



to the government deficit per public enterprise (1), und the corporate tax
rate (r) and the larger the unemployment per privatisation (), and the
unemployment benefit.

The intuition behind these results is that a large accumulated debt, a
tight labour market. small net finanial gains from privatisstion. and a
large unemployment due to privatisation. tend to generate the need for an
increased tax rate as a result of privatisation, und hence to make the
policy unattractive to a government that seeks to maximize the average
voters’ expected utility from incormne. 7
Coroliary 2: The above analysis suggests that when the public debt is large
and privatisations are expected to increuse unempioyment by a large amount,
the government should follow a seliing strategy in which public firms are
sold after restructuring. For example, the pgovernment could. under such
circumstances, allow quite a long period of time between making a credible
commitment to privatise (e.g. by passing an Act of Parliament) and the
actual sale date of the firm. during which time the firms’ managers can
restructure  the firm and redirect its objectives. Such a strategy could
allow the government to increase its revenue proceeds because, us explained
above, it could result in a higher value of the undervaluation parameter w
Actually, « could increase even withour any major restructuring if, during
the period between the commitment to privatise und putting the firm up for
sale. the adoption of commercial objectives allows potential investors to
become better informed about the relative extent to which the firm's
observed lack of profirability is the result of pgenvine inefficiency or of
pursuing social objectives.

A scheme that involves restructuring and gradual selling of the major
enterprises in Eastern Europe has been proposed by Blunchard and Lavard
(1591) and is under implementation in Poland'?. In this scheme ownership of

these enterprises is first transferred to holding companies (or. investment
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trusts) whose shares are given as gifts to all citizens. with the government
retaining a minority shareholding (30 per cent in Poland) in  the
enterprises. The holding companies “are given control over the enterprises
and are responsible for appointing efficient munugement and  oversee its
performance and for the restructuring of the eaterprises over a period of
ten years - during which time shares in the enterprises und the holding
companies are to be tradeable.

Corollary 3: From condition (44). given that R < 0 the likelihood of

full-scale privatisation being optimal, that i, N

el N, 1 greater the

greater is the elasticity of utility with respect to income (¢} and the
smaller the value of w. The value of W will be small when L, is lurge (and
the latter makes it more likely that N;1> 0y, whilst = is likely to be large
exactly when w is small. The implication is that. all other things equal,
- {and, in particular. given the values of « z p x b und Gy) the poorer
the country in per capita terms to start with the more likely that it will

be optimal to privatise all public firms.

1.7 Privatisations and Investment in Infrastructure (Scenario 2}

As  already Vindicated. scenarie 2 involves investing the revenue proceeds
from privatisation in  infrastructure,  This  should cremte o positive
externality that affects the performunce of the cconomy in a number of ways.
(i) It could reduce production costs in both private and public enterprises,
for example, by improving means of wansportation and/or communication.

(ii) It could increase the country’s quality of human eapital.
(i) Capital accumulation externalitics improve the growth rate of the
economy as the booming recent literature on endogenvus growth  hus

effectively demonstrated.



In the present paper we only examine the case where the investment in
infrastructure  lowers costs, and, in particular, the fixed cost .(f). We
assume that the reduction in f depends on the level of investment which in
turn depends on the privatisation proceeds. which are proportional 1o the
number of firms privatised. More specificully we will assume that, given p
(the government revenue proceeds f{rom privatising « public firm), the
fixed cost is given by :

£ = golNy) (a7)
where g is a continuous, twice.differentiable and monotonicully decreasing
function, with:
5(0) = f and lim g(eN) = 0 g(eNy} < 0 and g'(eNy) > 0 (47).
NE->w

In (477, the first two terminal conditions say that fixed cost will remain
as at present with no additional investment in infrastructure and will
asymptotically vanish  as  positive  extermalities  accumulate. The  first
derivative  condition implies monotonic improvement and convexity s
compatible with diminishing returns.

Thus, whilst in the present scemario privatisation does not reduce the
public deficit directly, it reduces it indirectly by reducing the fixed cost
of public enterprises (f). There two more ways in which using privatisation
proceeds to invest in  infrastructure will indirectly reduce public deficits.
First, it is reasonable to ussume that in scenario 2 infrastructural
investment leads to an additional lubour demand. und hence a saving in
unemployment benefit. This we assume 1o be equal to n per privatsation, 1 =
0. Thus the ner labour employment change per privatisation in scenario 2 is
(x - ). so that L'gz = Ly - (emNg, -

Second, the reduction in costs as u result of infrastructural investment
increases the profits of afl firms relative to scenurio @ thus there is

also an increase in tax proceeds from profits. relative to scenario 1.
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Before we proceed to the solution in scenario 1 we prove u general
proposition that will be useful below:
Proposition 4: A privatisation schemg Pareto-dominates uny other involving
more firms to be privatised and a higher tx rate on lubour income.
Proof: Use subscript 1 and 2. respectively, Lo represest our two scenarios
and let (NEl' u?) and (N, u';) denote the number of firms te be privutised
and the associated tax rates. We assume NEl = Ny and u? = ug with at least
one of them holding as strict inequality. The difference in welfure is:

W, - Wy = {0y - h)[UGR,) - U®)] + (1 - h)[UG) - UGw,)]
But, (hy - hy) = (N -No,)x/Lg = 0 and Wy = W, 50 U(W) = U(w,). therefore.
under our assumptions, Wl > W?.' QED.

Let us now turn 10 a characterisation of the solution in scenario 2. When

N

B2 firms are privatised, government spending G';: will be given by:
A
Gg =D + bl - L) + (N - NoyJs(eNg,) (48)
which, after some manipulation, reduces to:
A
G, = Gy - RgNE?. - S(Ng,) (49)
where Rg is given by (31} and:
S(N,) = (N - NpIE - s(6eNgo)] - eNgy + baNg,  (50)
By comparing to (32) we note that for any given privatisations NE' G;\ = G‘T
- S(NE’.’.) where S(NEz) z 0. brN_, is the saving in unemplovment benefit due
to the smaller loss in employment as 2 result of infrustructural investmeat.
In scenario 2. tax reccipts are given by:
TS = WLy + (1+m)N(1* - g) + (N - No,)(, - 9)
or:
1‘3 = WU’QLQ +1(1+m)NE2(ﬁA - f+m(N - No)(Tg - Dadf-g(mN + No)
Equality of G’.';‘ and T‘;\ implies, after some manipulation, that:
v3.= [Gp - mN(A) - RNg - <(FgfmN+Ng) - SN MWLy (51
where R, the net financial gain per privatisation in scemario 1. is given by

(317, und, for simplicitv. we have ceased writing g us a funcion of [._\NE,-’.
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The term =(f-g)(mN +NE?.) represents the increase in proceeds from  profit
. . . . oA A
taxation relative to scenario 1. Later we compare in more detail vy to vy
Again, the optimal number of firms to be privatised is given by the

first-order condition (BW/aNE) = 0, where (dW/3N_) is given by (35). which

e
we rewrite incorporating the fact that now unemployment per privatisation is
Gem: (@W/aNL) = (U/LYIeem(aU/U) + wLA@ oN)]  (39)

It is clear that Proposition 1, concerning fullscale privatisation, is
now more [ikely to hold:
Proposition [ For as long as the net loss in employment -is non - positive,
{x - ) = 0, it will be optimal to engage in full-scale privatisation Ny =
N), in scenario 2.
Proof: When y = = 0, h = 0, so under scenario 2, L ‘;: L & L ‘Szﬁus. from
(51 (8/eNL,) = R+<(FR+SNIAL, = (b - 6 - (i) - g -

gg’(N-NEZ)]/wLS} < 0, for 0 = NEZ = N, since by assumption ¢ < 0 and p > 0.

Hence (an JaN is everywhere positive. QED.

et

As In scenario 1, when yxm > 0, it is necessary for a non-negative

optimal number of privatisations to have that (au/aNE} < 0. Differentiating

{51) we obtain: sign (aug/aNEZ) = sign ®(Npo)
with
oN_,) = of NN, + s(mN+N)LY + T - [f - gla (52)

where: I = (xn)[GymmN(IgD] - L + g - (¢b)]
A= rLS + (xyn)N{zm+1) > 0
and, by assumption, g < 0. p > 0 (given by (33", and (x=q) > 0O
Also: o(N,) = w5 (33/8Ng) (53)
and therefore, from (35
(@W,/aN,) = (U/LIIen(aU/U) + o(N ,)/LA] G4)
Obviously, a necessarv condition for N::,_ > 0 is that for at least some st >

0. ¢(NE?_) < 0. Firaly we have the following:
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Proposition 5: (i) A sutficient (though not necessary) cendition  tor W(Né
to be strictly concave for O = NE = N is that the marginal utility of income
is diminishing. U™ < 0. (ii} A sufficient condition for u unigue positive
NI‘EZ to exist is that
H0) < (el [aU)/U0)] (42)

(iii) A sufficient condition for full scale privatisation to be optimal (N:_:2
= N) is that:

a(N) < - (enLy(N[BUN)/ U (43)
where [AUQ@/U(H)], 1 = 0, N, is just {aU/U7) when NEE = 0N, respectively.
Proof: The first part of the Proposition follows from the fact that

(W aND,) = {IR(N WU (a3 /aN )/ L] - Ul K(Ny) - 260191 /L
where K(NEZ) = N - NE2 + r(mN+NE2} > {1, our assumptions ubout the function
gN) and the fact that sign (aM/aN) = sign ®(N). The rest of the
proposition then follows directly from inspection of (54}, QED.

Clearly, the more negative is & for any given NE (and henge the more
negative (au‘;/aNEZ)), the more likely that it will be optimal to engage in
full-scale privatisation, in scemario 2. What is required for o(N_,) < (7
From (32), it is clear that, ceteris paribus, 'D(NEZ) is more negative:

(i) The mere negative g, that is the greater the reduction in  cost
induced by any given infrustructural investment ({or the more convex the
function p() is). This, in turn, is likely to be true in practice when the
existing infrastructure is very inadequate or of low quality, as is to a
large extent the case in the Eastern European counties.

{iiy The greater the potential scale of the privatisation  programrme,
ie. the greater is N

{iii) The smaller the existing public debt. and hence, the smuller G
the less tight the lubour market (Le. the greater LS): the greater the
profit tax rate (¢); and the greater the revenue generuted from

privatisation (p).



3.8 Comparison of seenaria | uand 2

We now move to compare the solutions in scenaria 1 and 2. We start by
comparing the optimal extent of privatisation in the two scenaria using
Propositions 2 and 5, and, in particular, comparing l’i given by {31}, and
(b{NEZ}. given by (52). Such a comparison is important from a normative point
of wview, given our basic hypothesis that privatisation increases social
welfare. For ease of comparison we rewrite here «b(NEz) as:

B(N,) = R -G + L(p+fgab) + e NN, +e(mN+N LS - (F- gla  (52)

where G = Gy - mN(IH) > 0. and A = e + (emN(m+1) > 0. This makes

clear that @ may well be negative even when & = 0.
Proposition 6: The optimal scale of privatisation is more likely to be
greater in scenario 2 than in scenario 1 (N;;2 > N;,l)‘ in the following cuses:

(i) The more negative is g for any given NE‘ that is the greater the
reduction in cost from Infrustructural investment. As already indicated,
this is likely to be true in practice when the existing infrastructure is of
low quality.

(ii) The greater is the potential scale of the privatisution programme,
ie., the greater is N. This is particularly interesting in that it holds
also when m = 0 (the public firms are monopolies): a very high value of N,
with m = 0, is exactly the case that characterises Eastern European
economies. The intuition is that the greater is N the greater the benefit
from the reduction in the cost of the remaining public enterprises due to
the infrastructural investment und the greater the potentiul guin  from
corporate  protit taxation on the increased profit resuling from this
investment.

(iii) The larger are the gains in employment from  infrastructural
investment, {e. the lurger n. relative to the employment losses from

privatsation {y)
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(iv) The grester is the profit tax rate (1)

When revenue proceeds from privatisution (p) are relatively small, the
existing public debt, and hence "G, is high. and ¢ is high.  but
infrastructural investment has a large impact on costs, so ¢ is large, and
N and q are large, it may well be the case that N;Z > 0, whilst N;l = 0.

Proof: These results follow immediately by comparing i/i and «I'(NEZ) and
Propositions 2 and 3.

Whilst the above Proposition establishes that in  many circumstances,
sceparic 2 will lead 1o u larger optimal degree of privatisution than
scenario 1, it does not establish that scenario 2 will ulso be preferable to
scenaric 1. For this we need to compare the welfare function W(NE) under the
two scenaria.

From Proposition 4, for any given extent of privatisation, a scenario
will Pareto-dominate ancther if the latter involves a higher tux rate on
wage income. The tax rates in the two scenaria are given by (34) and (51)
respectively. For easier comparison we rewrite (34) here as foliows:

B} = [Gy - mN(L-D - RNy J/wl] (349
Given that, with 7 = 0, Lg = L’;L for any given NE' comparing (349 to (51) we
obtain:
Proposition 7: It is sufficient for scenario 2 to be preferable to scenario
1, that is for V-;?_(NE) = W](NE), for any given N_. 0= N_ = N that:

oN )= (N- N Q_._(f-g) + (fg)(mN + N % + N - oN = 0 {33)
where condition (55) guarantees that u;(NE) = u';‘(NE). for anv given NE‘ 0 o=
NE = N, and (0} = 0 since when N = 0.8 = gleN )
proof: It follows immediately by comparing (34") to (31). und Proposition 4.
Note that even if (53) does not hold, we could still have u"z“(NE) = u‘?(NE).
and hence WE(NE) = WL (N if n is sutficiently lurge so  that Lg is
sufficiently smaller than L’?. for any given N_., 0 = N_ = N Figure 4

E |3
illustrates & case in which 0 < N_| < N5 < Noand W.(Ng) > W (ND). for any
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given NE‘ 0= NE = N.
Figure 4

Corollaries: (i) The greater the (absolute) values of g, o N, b und t the
more likely that W:’.(NE) = WI(NE)’ for any given NE‘ 0= NE = N
Proot: Differentiating (N )Ewu find that it is an increasing function itf:

g NN, +(mN+N_)] + bn - (L-o)(fg) - ¢ > 0 (56)
where g < 0. Thus the pgreater the (absolute) values of g, n N, b and <
the more likely that (N}: will be increasing in N E:md hence the more
likely that (55) will hold for any given NE‘ 0=sN =N -

Note that, given that g is decreasing in Ng in absolute value. and that
(f-g) is increasing, {56) is most likely to hold when Ne = 0, in which case
it requires that:

g [N(1+mm)] + tm - o > 0 (567
which will c¢ertainly hold if gN(i+wm) = -1, or. it will hoid for
sufficiently large g and/or N, and/or bn.

(i) If it is optimal to privatise all firms in both scenaria, that is
N;l = N;g = N, it is sufficient for scenario 2 10 be preferable to scenaric
Loie. Wo(N_,) > W(N_ ). that ffgN){m + 1) + by - ¢ = 0. This
follows immediately by substituting in (55) N for N

(1ii) It is possible that whilst scenario 1 is preferable to 2, that is
WZ(NE) < WI(NE) for all NE. 0= NE = N, optimal privatisation is greater in
2 than in 1, N;2 > N;.l‘ In this case scenario 1 will be chosen even though 2
may well be preferable on social welfare grounds. We illustrate this case in
Figure 3.

Figure 5
Proof: Assume that -pgiN(1+wm)] + by - ¢ = 0, ie. (56') does not hold. It
follows from the first corollary ubove that WZ(NE) < WI(NE) for ali NE, 0=
NE # N. On the other hand. from (52"), when NEZ = 0 and L'g = Ls‘ f =g and

thus:

30



»(0) = R - G - L [nb-og’Nzm + 1)-) (527
which could be negative, so the condition (given by (427 required for a
positive N;2 is satisfied, even though [nb-pgN(xm+1}g] < 0 - so (56") does
not hold. Now consider ®(N) when n is close to y. From (5270 {N) is then:
®(N} = o0) + (1)L (fg). which. with @®(0) < 0, could ulso be negative if
v is quite large. But from (43", with n close to y this is all that is

required for N_, = N. On the other hand, if x is large. from (43) the
E2

condition required for N;:I = N may not hold. QED.

4. CONCLUSIONS

A number of issues concerning the optimal scale of privatisation and its
effects on public deficit finance have been discussed in this puaper. We have
assumed that privatisation proceeds can be used in two alternative ways: (i)
to directly repay public debt or reduce taxes: (i) to increase public
investment in infrastructure that wiil be cost-reducing and
employment-enhancing. We have shown that the effects of the above schemes on
public finance and on social weifare will be quite different depending on
the financial situation of the government, conditions in the lubour market
the initial quality of infrastructure, the potential scope of the
privatisation  programme, the corporate tux  rate, the size  of the
unemployment benefit, the size of revenue proceeds, the structure of the
markets in which public firms operate. the extent of public firm
inefficiency, and public firm objectives.

In many cases the use of privatisation proceeds 1o finance public
investment in infrastructure will be uassociated with a lower wage tax rate
for any given number of privatisations und u higher optimal number of
privatisations than using such proceeds to directly repay public debt. This
is more likely to be the case the sharper the reduction in firms™ costs from

infrastructural investment (as is likely when the quality of infrastructure
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is initially low), the greuter the scale of the privatisation programme, the
greater the empioyment gains generated by infrastructural investment and the
more monopolistic the marker structure (leading to 2 high cmployment loss
from privatisation) - suggesting that this option should be given more
careful consideration by policy makers in Central and Eastern Evropean
countries.

Additional research is clearly needed in this area. Our subsequent
research is focusing on modelling the effect of alternative ways of using
privatisation proceeds in an infinite horizon overlapping lgencmtions modei.
Results from this are consistent to those reported above. Further, we are
using the basic model developed here 1o investigate the welfare aspects of
specific privatisation schemes that include free distribution of shares to
employees or the citizenry. Such schemes are now widely practised in Central

and Eastern European countries.

Footnotes

1. For recent extensive unalyses of the arguments  for and against
privatisations, see D. Bos (1991) and Vickers and Yarrow (1987).

2. We could easily include a “"capital good producing sector supplying an
intermediate product to the m industries that can be interpreted  as
“consumer good industries. This we have done in an earlier version of this
paper  (see. Christodoulakis and Katsoulaces, 1992, available from the
authors on request) in which we assumed that the capital good producing
sector is a public monopoly that supplies at marginal cost to the m consumer
good industries. However, the addition of an extra sector mukes the wnalysis
more cumbersome without altering or adding to our analysis or results, so in
this version we have decided to exclude it

3. See, for example. Katsoulacos, 1991 for all the details that can be sent
the interested reader on request.

4. See, Katsoulacos, 1991 for all the details. -

3. Which is consistent with the parameter configuration required for » = 0.

6. Alternatively, and more generally, we could have writlen » a8 a function
of {cp - €) and m and the deficit/surpius of the public entrprises as B =

B( (cP-c,m)). Of course, normally ERT indeed it would be difficult to

-
rationalise the existence of u public firm if » = I, even though this could
be used to maximise sociai welfire (see De Fraja and Delbono, 1989; or,
Katsoulacos, 1991). Using this more general  specification does not  uffect
any of our conclusions as long as we maintain  the assumption  that
privatisations lead to an increase in the efficiency und profit of the
privatised firms. On the other hand, seiting & = O simplifies enormously
the expressions and thus the exposition of our results,
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7. As noted by Roland and Verdier (1991, p. 3); see also the evidence
provided in Haskel and Szymunski. Note that the objective function that we
adopt should not be too dissimiar in its implications from Haskel and
Szymanski’s (1991), who use a weighted average of consumer surplus, profit
and  unemployment. Further, this ochjective function is <clealry  not
inconsistent with our assumption that public firms (run by the povernment)
choose their output by maximising (static) social welfare sinee this choice
also leads to maximisation of employment,

8. Note that in deriving these results we assume that changes in m or 1_ do

L]
not affect % which remains zero. This is not unreasonable if we restrict
ourselves to not very large variations in m (using m = 0 as our benchmark)
and lP (= lE)
9. In our case the return to public asset holding is negative but this is
just a simplifying assumptign: all that we need is that the present value of
this return is less than M~ because privatisation leads to some increase in
efficiency that would not otherwise take place.
10. See Blanchard and Layard (1991) p. 17.
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