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1 Introduction

The main thrust of outsourcing and privatization is efficiency: Government-run enterprises

or services often are thought to absorb substantial portions of the state budget without

generating commensurate contributions to social welfare. Moreover, lack of competition

and incentives, X-inefficiency, a soft budget constraint, and the failure to price properly

inputs and outputs may result in significant misallocation of resources and welfare losses.

Privatization and outsourcing of government activities have been essential in transforming

former socialist economies. Also many market economies have chosen to privatize public

utilities and state-owned enterprises or to outsource parts of government activities to the

private sector (e.g., telephone services, waste collection and treatment, public transport,

hospitals, and prisons).1 Over the last 10 to 15 years, central government employment

(excluding teachers and health sector) in OECD countries decreased from 2.9 to 1.9% of

the population and the governmental wage bill reduced from 5.5 to 4.4% of GDP.2 Local

government administration employs in average 2.5 and teaching and health care 3.4 % of

OECD population (Schiavo-Campo et al., 2003).

Privatization and outsourcing often result in lower labor inputs in the privatized firms (for

a recent survey see Megginson and Netter 2001). E.g., in a study on 63 privatizations,

Dewenter and Malatesta (2001) report a significant decline in the labor intensity after

privatization. In a study on 218 privatizations in Mexico, La Porta and Lòpez-de-Silanes

(1999) found that output on average increased by 54.3% while employment declined by

almost half, which indicates a tremendous increase in labor productivity.3 This is largely

regarded as evidence that, under government-ownership, there had been overmanning

and slack working practices, inefficiencies that private firms could not afford under the

pressure of the marketplace.

While from everyday experience we would not dismiss the inefficiency hypothesis for the

public sector entirely, we propose in this paper a different potential explanation why pri-

1For a survey on state-ownership and privatization in the Western world, see the edited volume by

Toninelli (2000).
2For Non-OECD countries, figures may be dramatically different. Furthermore, for many countries

data availability is very poor.
3An empirical investigation by Megginson et al. (1994) does, however, indicate an opposite effect on

employment: In their sample of 18 countries they find that privatizsation on average led to a rise in

employment following privatization.
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vate firms have leaner workforces than state-run firms: They operate under a different tax

regime with respect to factor inputs. Suppose that the government levies a distortionary

wage tax. For a private firm, this means that if its workers should earn a certain net

wage, the firm faces a higher labor cost (obviously, the gross wage) parts of which go to

the government. If the firm is a state-owned, then the employees’ net wage reflects the

full labor cost for the government – since, by consolidating accounts, all intra-government

tax payments net out. Thus, the government incurs a lower labor cost than a private

firm and will hire a larger workforce than a private firm that produces the same level of

output. Moreover, production in the tax-preferred realm of government is, ceteris paribus,

less costly than production in the private sector.

However, reasoning under the ceteris-paribus assumption might be quite misleading in

this context: Nationalizations or privatizations may impact on factor prices, output in

other sectors, factor supplies, and the tax rate necessary to finance government expendi-

ture. In this paper, we therefore employ a general-equilibrium model to study the effects

of contracting out or outsourcing previously government-run activities in the case that

the government has a tax advantage over private firms on the employment of labor. Con-

sider an economy with two factors (labor and capital) and two sectors. Labor supply is

endogenous and, possibly, distorted by taxation. One of the two sectors is always pri-

vately organized, while the other can be either government-controlled or privately-run.

Real-world examples include hospitals, schools, public transportation, and utilities. We

assume that output in this sector is provided to the citizenry free of charge by the gov-

ernment.

We compare two scenarios: one where the sector is outsourced (private economy) and one

where it is run by the government (mixed economy). In the privatization case output will

be purchased by the government which finances its purchases or factor expenses via a tax

levied on labor. Since employment in the government sector is effectively not subject to

labor taxation, production in the government sector will exhibit a higher labor intensity

than in the private sector. We show that this pattern is not only a partial-equilibrium

effect but also emerges when comparing the general equilibria of the mixed and the private

economy. Moreover, it may (but need not) happen that the labor-market clearing after-tax

wage (where the tax rate is adjusted such as to balance the government budget) is higher

in the mixed than in the private economy, implying a smaller distortion on labor supply.
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However, should this happen, it comes at a cost: Due to the government’s tax advantage

the allocation of factors across sectors in the mixed economy is distorted, implying a loss

in overall output. Hence, society faces a trade-off between production efficiency (realized

in the private economy) and small tax distortions (realized in the mixed economy). We

identify conditions (mainly in terms of the elasticity of labor supply) such that either

welfare loss is preferable to the other. In particular, we identify cases where it is optimal

(in the second-best sense) to deviate from full privatization and, thereby, to entertain one

sector in the economy with a labor intensity that would appear inefficiently high under

market conditions.

We assume that government entities take wage and interest levels as given. When hiring

labor, the government recognizes that it receives back (or is exempt from paying) at least

some part of the taxes that a private firm would have to pay for the same sort of operations.

The tax asymmetry between the government and the private sector can, however, take on

different degrees: A fully centralized government whose officials perfectly see through the

consolidated state budget would recognize that, in effect, it does not carry any tax burden

at all. However, the government need not be that monolithic: E.g., the organization of

public production may be spread over different ministries or departments, each of them

being small relative to the whole government. The recruiters in these agencies may only

partially see through to consolidated government budgets, and the cost accounting in

their agencies may be based on statutory rather than net factor costs. The perceived tax

advantage for the government would then be smaller than the full tax rate. Alternatively,

consider that production takes place at a lower, say, the municipal level in a federal

state such that only parts of the total tax on labor accrues to, and therefore is irrelevant

from the perspective of, the employing municipalities. For such settings, there is some

evidence that local governments are responsive to tax incentives, for example as concerns

the VAT treatment of their activities. Wassenaar and Gradus (2004) compare its effect

on outsourcing for seven EU countries and Norway. They find that a refund scheme for

VAT costs of local governments facilitates outsourcing. Finally, varying degrees for the

tax advantage of the government over private firms may result from different types of

employment. In many countries, people working for the government can be separated

into civil servants and “normal” employees, for whom standard labor legislation applies

(see, e.g., Cardona, 2002). In some countries (e.g., in Germany, Italy, and Austria),
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civil servants do not pay social security taxes (old-age income, unemployment, or health

insurance), or pay only to a lesser extent, while employees typically do. This prima

facie makes civil servants the less costly staff type to the government, limiting, however,

the government’s tax advantage to the degree to which it relies on civil servants as its

personnel. By introducing a parameter which can take values between zero and one,

our analysis takes into account that the government’s actual or perceived tax advantage

over the private sector depends, to a considerable extent, on institutional features of

government organization.

The rest of our paper is organized as follows: Section 2 reviews related literature. Section

3 presents the model. In Section 4 we then derive the differences in factor allocations,

factor prices, and tax rates that result from the different organizational modes in a mixed

and in a private economy. Section 5 reports our main findings on welfare comparisons.

Section 6 concludes.

2 Related Literature

There is an extensive literature on why private firms are more productive than public

enterprises. Most popular is a Alchian-Demsetz type property-rights argument: Since

there is no residual claimant in public enterprises, nobody really cares about its effi-

ciency. Hence, workers slack off. Other explanations for the perceived inefficiency of

the public sector range from political interference over the pursuit of objectives that are

unrelated to efficiency to soft budget constraints and monopoly power in the output mar-

ket. As observed in Mintz et al. (2000), taxation is a largely overlooked issue in the

debate on privatization. Independently of any other effects, differential tax treatment

between public and private sector amounts to substantial differences in effective marginal

tax rates that, upon privatization or nationalization, would necessitate a re-allocation of

factors of production. Tax issues play a role when privatization is made for the sake of

levelling the playing field for all competitors in the market. Private firms, competing

against public firms, often complain that tax treatment for public firms is more favorable,

thereby generating artificial competitive advantages for such firms over investor-owned

firms. Economists would add that differential tax treatment of firms of the same type
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generates distortions and inefficiencies.4

In this paper we look at the relationship between privatization and taxation from a

general-equilibrium perspective. Such a view is hardly ever taken in the literature —

with three notable exceptions to which our contribution is related:

In a model where a range of production activities can, with different technologies, be

carried out by either the government or by the private sector, Huizinga and Nielsen (2001)

investigate the optimal boundary between public and private production. Their focus is

on capital income taxation (which distorts private investment decisions), but the analysis

could be recast as to deal with labor income taxes.5 Huizinga and Nielsen (2001) predict

that the size of the public sector, measured by the range of activities that are carried out

through the state, is larger the higher is the budgetary need for, or the marginal damage

resulting from, distortionary taxation. Moreover, privatization would generally go along

with a decrease in the use of the taxed factor. For a simpler economy, our paper comes

to quite similar conclusions — without having to resort to differences in the efficiencies

of private and public production. In our framework, outsourcing may be beneficial or

counterproductive even when the government and the private sector have access to the

same production technologies.

Gordon et al. (1999) argue that organizing production in an inefficient government sector

may be acceptable for society when the deadweight loss of taxation is sufficiently large.

They argue that the inefficiency of the public sector is less than proportionately related

to its size while the efficiency costs of taxation increase more than proportionately with

the tax rate. At some point, nationalization of industries gets cheaper than financing gov-

ernment purchases through distortionary taxation. Unlike our similar-sounding finding,

this results rests on an in-built inefficiency in the government sector. We replace this as-

sumption by adding a second sector to the economy. For efficiency, the two sectors should

4In their case study on the (planned, but not executed) privatization of Ontario Hydro, a Canadian

electricity company, Mintz et al. (2000) illustrate this for the case of capital, land and property taxes

in the province of Ontario. However, by ignoring revenue impacts for the government and under a strict

ceteris paribus clause, the focus in Mintz et al. (2000) is on the incentives in re-structuring the firm

rather than on an overall assessment of the tax issue.
5Huizinga and Nielsen (2001) predict over-capitalization of the public sector in the presence of capital

income taxes. This is at odds with reality which is characterized by an under-capitalized private sector

(see also Gordon, 2003). Replacing capital by labor taxation would, however, render the model’s forecasts

compatible with reality.
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not face different factor price ratios – but in the mixed economy they do, generating an

endogenous inefficiency of public production.

In Gordon (2003), the focus is on the role of state-owned banks. By providing cheap loans,

state-owned banks may help to counteract underinvestment problems in the private sector,

caused by capital income taxation. Gordon also suggests that public firms may be more

labor-intensive than private ones as the government may use state-owned firms to hire

workers that would otherwise be unemployed, or hire unskilled workers to drive up their

equilibrium wage. We assume that there is no capital income taxation and that labor

markets are competitive, two conditions under which the model developed by Gordon

(2003) would not predict any positive role for public ownership. Our model allows such

a role since we endogenize labor supply. With exogenous labor supply, also our model

predicts that privatization or outsourcing is always optimal.

3 The Model

Consider a closed economy with two sectors i = 1, 2. Sector i uses labor Li and capital

Ki to produce its output; there are no intermediate inputs. Good 1 will be provided and

tax-financed (but not necessarily produced) by the government, and for good 2 we choose

units such that it has unit price. Technologies are represented by neoclassical production

functions F i = F i(Li, Ki) which are assumed to have the standard monotonicity and

concavity properties. Denoting partial derivatives by subscripts, we assume, in particular,

that F i
L > 0, F i

K > 0, F i
LL < 0, F i

KK < 0, and F i
LLF i

KK−(FKL)2 ≥ 0 for all (Li, Ki) ∈ R2
++.

We assume that the supply of capital is fixed at a level K̄. Full employment of capital

therefore requires that

K1 + K2 = K̄ (1)

always holds. We assume that the economy is populated by one (representative) individual

who has preferences over the consumption of goods 1 and 2 and over leisure. We assume

that the solution to the utility maximization problem gives rise to a supply function for

labor that increases in the net wage rate:

LS = LS[w(1 − t)]
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with L′
S[w(1 − t)] > 0. By w we denote the gross wage and by t the tax rate on labor

income. Denote by

ηS := L′
S ·

w(1 − t)

LS

the elasticity of labor supply with respect to the net wage.

In a labor market equilibrium the labor intake of the two sectors equals labor supply:

L1 + L2 = LS[w(1 − t)]. (2)

We assume that sector 2 is always privately run and operating in a profit-maximizing way.

Denoting by r the rental price of capital, profits in sector 2 amount to

Π2 = F 2(L2, K2) − r · K2 − w · L2.

Profit maximization requires that marginal productivities equal factor prices (subscripts

to production functions indicate partial derivatives):

F 2

L(L2, K2) = w (3)

F 2

K(L2, K2) = r. (4)

Sector 1 can be either government-operated or privately-run (think, e.g., of hospitals).

We assume that the sector has to provide a certain and invariant level F̄ 1 of output:

F 1(L1, K1) ≥ F̄ 1. (5)

We assume that production is organized in a cost-minimizing manner. This is a prereq-

uisite for profit maximization and therefore appears to be an appropriate hypothesis in

case the sector is in private hands. Assuming cost efficiency in the public sector might

be more controversial, given that there seems to be ample of evidence for governmental

slack. We use the assumption of cost efficiency in order to deliberately ban all reasons for

outsourcing that might obtain from an inefficient organization of the public sector.

• If the sector is privately-run, then the cost-minimization problem reads as:

min
L1,K1

{
rK1 + wL1|F

1(L1, K1) ≥ F̄ 1
}

. (6)

To assess labor costs, the private firm uses the gross, tax-inclusive wage rate. A

fraction t of wages are paid to the government as a wage tax such that workers earn
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a net wage of w(1 − t) per unit of labor supply. The FOCs for cost efficiency are

given by:

F 1
L(L1, K1)

F 1
K(L1, K1)

=
w

r
(7)

and the output requirement (5).

• If the sector is government-operated, the cost-minimization problem reads as:

min
L1,K1

{
rK1 + w(1 − t)L1|F

1(L1, K1) ≥ F̄ 1
}

. (8)

The difference to the private-sector problem is that the government can use the net

wage rate w(1− t) to assess labor costs. When deciding on factor demands person-

nel recruiters in the government sector, thus, take gross and net wages as given but

regard the government (or the entity to which they are hiring) as being effectively

tax-exempt. Such a view would emerge if the recruiter, somewhat heroically, recog-

nized that taxes paid by government entities cancel out entirely upon consolidation

of all government accounts. The FOCs for cost efficiency in the government sector

are given by:

F 1
L(L1, K1)

F 1
K(L1, K1)

=
w(1 − t)

r
(9)

and, again, the output requirement (5).

Generalizing (6) and (8), we can introduce parameter α with α ∈ [0, 1] to measure the

extent to which the government has, or its authorities that recruit staff into government

services perceive the government to have, a relative tax advantage over the private sector:

α = 0 would be equivalent to the outsourcing production of good 1 to the private sector,

with α = 1 the public sector fully sees through its accounting mechanisms.6 Variable α

may reflect the degree to which employees in government-run entities are exempt from

taxes or contributions that are collected in the private sector.

6With some leap of faith in the existence of aggregate production functions, one might also interpret

α as the fraction of sector 1 that is government-operated. Such an interpretation might be appropriate

for the case of public transport, where only parts of the network might be operated through private

companies. However, this interpretation requires that production in sector 1 could be additively aggre-

gated from a number of micro-production functions – which will only be possible under quite restrictive

conditions. Cf., e.g., Felipe and Fisher (2003).
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The variable α might also give rise to an interpretation in terms of a federalist structure.

Suppose, e.g., that sector 1 is the hospital sector, run by local municipalities. Then (1−α)

might be interpreted as that part of wage taxes that directly flows to municipalities (and

that would therefore not be regarded as part of the labor costs by local decision makers)

while α denotes tax revenues that first flow to a higher tier in the federal system in order

to be returned, in a lump-sum fashion, to the local level afterwards. Then the local sector

would employ labor on the base of a cost of w(1 − αt) per hour.

Using α, the cost minimization procedure can be written as:

min
L1,K1

{
rK1 + w(1 − αt)L1|F

1(L1, K1) ≥ F̄ 1
}

(10)

and the attending FOC (apart from the output constraint) reads:

F 1
L(L1, K1)

F 1
K(L1, K1)

=
w(1 − αt)

r
(11)

Denote the solutions to (10) by K1(α) and L1(α). Similarly, we might index all other

variables by α. From a mathematical perspective, the advantage from using continuous α

rather than a dichotomous α ∈ {0, 1} lies in making the whole problem “differentiable”.

Equation (11) together with the output constraint obviously implies that labor input in

sector 1 is higher and consequently capital input is lower the larger is α, implying that

labor intensity is ceteris paribus higher when sector 1 is government-owned rather than

when it is privatized. We will below show that this pattern also emerges in a general

equilibrium.

Our model is closed by the government budget constraint:

• We assume that in the case where production in sector 1 is outsourced to the private

sector, the government procures the output from there. The price for output F̄ 1

has at least to cover the costs of production; otherwise no private supplier can be

found. I.e., the procurement cost for F̄ 1 are at least

r · K1(0) + w · L1(0).

Government revenues stem from taxes on employment in the two sectors, i.e., they

amount to

t · w · (L1(0) + L2(0)).
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A balanced budget therefore requires

rK1(0) + w(1 − t)L1(0) = twL2(0).

• Now suppose that production of good 1 takes place in the government sector. From

(8), the costs of production amount to rK1(1) + w(1− t)L1(1). Revenues now only

come from labor employed in the production of good 2 (since workers in sector 1

are paid there net wages directly and do not transfer back any money to the gov-

ernment), such that the budget constraint reads:

rK1(1) + w(1 − t)L1(1) = twL2(1)

— which is the same as in the previous case (noting, of course that the input

variables may take on different values).

Generalizing with the use of α, this does not change; the government budget always has

the form:

rK1(α) + w(1 − t)L1(α) = twL2(α)

or, upon using that r = F 2
K and L2 = LS − L1,

F 2

K · K1(α) + w · (L1(α) − tLS) = 0. (12)

Summarizing (1) to (5), and incorporating (11) and (12), the equilibrium of the economy

can be characterized by the following system of equations:

F 1

L(L1, K1) · F
2

K

(
LS[w(1 − t)] − L1, K̄ − K1

)

−F 1

K(L1, K1) · w · (1 − αt) = 0 (13)

F 1(L1, K1) − F̄ 1 = 0 (14)

F 2

L

(
LS[w(1 − t)] − L1, K̄ − K1

)
− w = 0 (15)

F 2

K

(
LS[w(1 − t)] − L1, K̄ − K1

)
· K1 + w · (L1 − tLS[w(1 − t)]) = 0. (16)

The first of these equations is the cost-efficiency condition for the production of good 1,

the second one is the minimal-output requirement for that good, the third one is the

condition for profit-maximizing labor input in the production of good 2, and the last one
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is the government budget constraint. The four equations (13) through (16) have to be

solved for the variables L1, K1, w, and t from which all other endogenous variables of the

model can then be determined. The solution can be parametrized by α.

Observe that an efficient allocation of factors of production requires that the marginal

rates of factor substitution are equalized across sectors:

F 1
L

F 1
K

=
F 2

L

F 2
K

. (17)

In our model, this will happen if and only if α = 0, i.e., if sector 1 is under private control.7

4 Comparative statics

To avoid some technical complications we will henceforth always assume that F i
KL ≥ 0 for

i = 1, 2. This implies that a profit maximizing firm in sector i would decrease its demand

for a factor whenever the price of the other factor increases. The assumption FKL ≥ 0 is,

e.g., satisfied for all CES-functions F = (γK ·Kρ + γL ·Lρ)1/ρ with ρ ≤ 1 and γK , γL > 0.

We derive comparative statics of (13) to (16) with respect to the tax advantage α of public

firms. We obtain:

Proposition 1 Suppose that L′ > 0, F 2
KL > 0 and that the equilibrium of the economy

exhibits Hicksian stability. Assume further that

• the elasticity of labor supply does not exceed (1 − t)/t, or

• the tax rate t is small.

Then labor input in sector 1 is higher and capital input is lower if the sector is government-

run rather than if it is outsourced. The effects on the equilibrium gross wage and the tax

rate are generally ambiguous.

Proof: Differentiating (13) to (16) with respect to α yields the following system of

7One could, of course, also nationalize sector 2 to obtain production efficiency in our simplified model.

However, this would define away the problem we are interested in.
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equations:










a1 a2 a3 a4

b1 b2 0 0

c1 c2 c3 c4

d1 d2 d3 d4










·










dL1

dK1

dw

dt










=










−wtF 1
K

0

0

0










· dα (18)

with

a1 = F 1

LLF 2

K − F 1

LF 2

KL − F 1

KLw(1 − αt) < 0

a2 = F 1

KLF 2

K − F 1

LF 2

KK − F 1

KKw(1 − αt)

a3 = (1 − t)F 1

LF 2

KLL′
S − F 1

K(1 − αt)

a4 = −wF 1

LF 2

KLL′
S + F 1

Kwα

b1 = −F 1

L

b2 = −F 1

K < 0

c1 = −F 2

LL

c2 = −F 2

LK

c3 = F 2

LLL′
S(1 − t) − 1 < 0

c4 = −F 2

LLL′
Sw

d1 = w − K1F
2

KL

d2 = F 2

K − K1F
2

KK

d3 = −tLS + L1 − wtL′
S(1 − t) + K1F

2

KLL′
S(1 − t)

d4 = −wLS + w2tL′
S − K1F

2

KLL′
Sw.

Denote the matrix on the LHS of (18) by A. Observe that we arranged the matrix such

that the diagonal elements a1, b2, and c3 are negative. Also d4 will be negative for small

values of t or, as long as t ≤ 0.5 if the elasticity of labor supply is below unity. In order for

the system to be perfectly stable (i.e., stable in the Hicksian sense), we must then have

that A is negative semi-definite. In particular, det A > 0 — which we will henceforth

assume. For sake of abbreviation define:

β :=
wtF 1

K

det A
> 0,
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where the positive sign prevails when A is stable. Now apply Cramer’s Rule to (18):

dL1

dα
= β · (c3d4 − c4d3) · F

1

K

= β · w ·
(
LS − L′

Swt + L′
S ·

[
−F 2

LL(LS − L1) + K1F
2

KL

])
· F 1

K (19)

= β · w ·

(

LS ·

[

1 − ηS ·
t

1 − t

]

+ L′
S ·

[
−F 2

LL(LS − L1) + K1F
2

KL

]
)

· F 1

K

dK1

dα
= −β · (c3d4 − c4d3) · F

1

L = −
F 1

L

F 1
K

·
dL1

dα
(20)

dw

dα
= −β · (b2(c4d1 − c1d4) + b1(c2d4 − c4d2))

= −β · w ·
(

L′
S ·

[
Γ − F 1

LF 2

KF 2

LL

]
+ LS ·

[
F 1

KF 2

LL − F 1

LF 2

KL

] )

(21)

dt

dα
= −β · (b2(c1d3 − c3d1) + b1(c3d2 − c2d3))

= −β ·
(

(1 − t)L′
S ·

[
Γ + F 1

LF 2

KF 2

LL

]
+ (L1 − tLS) ·

[
F 1

KF 2

LL − F 1

LF 2

KL

]

−F 1

K ·
(
w − K1F

2

KL

)
+ F 1

L ·
(
F 2

K − K1F
2

KK

) )

. (22)

where we defined:

Γ := w(1 − t)F 1

KF 2

LL + F 1

L ·
(
K1 ·

[
F 2

KKF 2

LL − (F 2

KL)2
]
+ wtF 2

KL

)
,

which is of ambiguous sign. Given the assumptions mentioned in the proposition, the

signs of (19) and (20) turn out as asserted, while the signs of (21) and (22) remain un-

clear in general. �

Observe that the condition ηS ≤ (1−t)/t in Proposition 1 is equivalent to the requirement

that the tax elasticity of labor supply is, in absolute terms, less than unity:

ηS
t :=

∂LS [w(1 − t)]

∂t
·

t

LS
= −

t

1 − t
· ηS ≥ −1

This is in harmony with stylized facts on labor supply elasticities. Moreover, if this

condition were not satisfied, then an increase in t would ceteris paribus reduce (statutory)

wage tax revenue twLS[w(1− t)]. Next consider the case of a fixed labor supply (L′
S = 0):

Proposition 2 Suppose that L′ = 0 and that the equilibrium exhibits Hicksian stability.

Then labor input in sector 1 is higher and capital input is lower if the sector is government-

run rather than if it is outsourced. If production of good 1 is outsourced, the equilibrium

gross wage will decrease while the effect on the tax rate is unclear.
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5 Welfare analysis

Should sector 1 be outsourced or government-run? There is a potential trade-off: Only

if the sector is privatized (α = 0), production efficiency in the sense of (17) would be

achieved, meaning that the inputs available are used such as to maximize the output of

good 2 (recall that the output of good 1 is exogenously fixed). On the other hand, if

nationalizing production in sector 1 (α = 1) leads to a higher net wage w(1− t) and, thus,

to larger labor supply, the total amount of available productive resources in the economy

increases and output in sector 2 can be augmented.

An instructive way to view this trade-off is in terms of an Edgeworth box for the produc-

tion possibilities of the economy:

s

s

01

K1

L1

F̄ 1

F̄ 1

A

B

F 2(0)

02

L2

K2

Figure 1

Figure 1 depicts production possibilities for α = 0 (fully privatized economy). The econ-

omy will be in a point like A: Production is efficiently organized — the isoquants of the

production functions in sectors 1 and 2 are tangent. The output level in sector 2 is F 2(0).

The second isoquant for good 2 in Figure 1 represents a higher but unattainable output

level.
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L1
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F 2(0)

F 2(α)

02

L2

K2

0α
2

Figure 2

Figure 2 depicts production possibilities in the case of α > 0 (mixed economy), provided

that this leads to an increase in the net wage. As a consequence, the width of this Edge-

worth box is larger than in Figure 1, reflecting the increase in labor supply. Compared to

the box in Figure 1, the origin of sector 2 moves outwards and the previously unattainable

output level F 2(α) becomes feasible now. However, the economy ends up in a point like

B: Sectors 1 and 2 face different factor-price ratios, and consequently isoquants at the

equilibrium output levels will intersect rather than being tangent to each other. In a

nutshell, the potential difference between a fully private economy (Figure 1) and a mixed

economy (Figure 2) boils down to operating efficiently in a “small” Edgeworth box and

operating inefficiently in a larger one.

From Propositions 1 and equation (28), it is unclear whether the case depicted in Figure 2

can at all prevail; it requires an increase in labor supply. Moreover, our set-up and results

so far do not allow for any welfare comparisons between the two cases. We therefore have

to be more explicit on the underlying structure of our model.

Let us first, however, state quite an obvious result:

Proposition 3 If labor supply is fixed (L′
S ≡ 0), then fully outsourcing sector 1 (i.e.,

α = 0) is welfare-optimal.
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Proof: Both capital and labor are in fixed supply. Efficiency requires (17) to hold, which

will only happen if α = 0. �

In the case of a variable labor supply, things get trickier. Implicitly underlying our model

is a representative household with preferences over the consumed amounts of goods 1

and 2 and leisure. Let us represent these preferences by a standard utility function:

U = U(c1, c2,−LS)

where all partial derivatives are positive. Consumption of good 1 equals the exogenous

output in sector 1. The household maximizes utility subject to a budget constraint

c2 ≤ y + w(1 − t)LS

where y denotes income from sources other than labor supply (i.e., capital income and

profits, if any, from sector 2 and capital income from sector 1). Optimal labor supply

satisfies the FOC:

w(1 − t)U2 − U3 = 0. (23)

Again taking into account that output of good 1 is exogenously fixed, a change in α would

then lead to an increase in utility if and only if

dU

dα
= U2 ·

dc2

dα
− U3 ·

dLS

dα
= U2 ·

(
dc2

dα
− w(1 − t) ·

dLS

dα

)

> 0

where we made use of (23). Hence, we have to check for conditions such that

dc2

dα
> w(1 − t) ·

dLS

dα
. (24)

Obeying that c2 = F 2(K2, L2), we next investigate what happens to the output in the

private sector 2 when α is varied. Differentiation of the production function yields:

dF 2

dα
= F 2

L ·
dL2

dα
− F 2

K

dK1

dα

=

(
F 2

KF 1
L

F 1
K

− F 2

L

)
dL1

dα
+ F 2

L

dLS

dα
= w

(
dLS

dα
− αt ·

dL1

dα

)

= w

(
dLS

dα
− αt ·

dL1

dα

)

. (25)

Here we invoked dK1/dα = −(1 − αt)(F 2
L/F 2

K)(dL1/dα). If labor supply is fixed (dLS =

0), then output in sector 2 decreases whenever production of good 1 is nationalized. This
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is intuitive: For α 6= 0, the factor allocation will be inefficient. With a fixed output F̄ 1

and fixed total supplies of both factors, output in sector 2 cannot but decline (as shown

in Proposition 3). A negative impact of α on labor supply would acerbate this effect; only

with a positive impact on labor supply can the effect be turned.

Plugging (25) into (24) we get that welfare improves with an increase in α if and only if:

w

(
dLS

dα
− αt

dL1

dα

)

> w(1 − t) ·
dLS

dα

dLS

dα
> α ·

dL1

dα
(26)

d[w(1 − t)]

dα
>

α

L′
S

·
dL1

dα
. (27)

Condition (26) states a very simple requirement for an increase in α to be welfare-

improving: The effect of such a change on labor supply (i.e., on total labor in the economy)

must exceed α times the effect on labor intake in sector 1. An immediate consequence

of this is that starting from a fully privatized economy (α = 0), an increase in α will be

welfare-improving if and only if it leads to an increase in labor supply or, which is the

same, to an increase in the net wage.

Given that dL1/dα > 0 is very likely from Proposition 1, the equivalent condition (27)

conveys that a welfare improvement is possible only if the net wage increases — and

increases sufficiently sharply – upon an increase in α (or, conversely, if outsourcing leads

to a sufficiently large drop in after-tax wages).

It is interesting to observe that whenever outsourcing would decrease the wage rate it can

never be optimal to fully outsource sector 1: The LHS in (27) is always larger than zero.

We sum this up in

Proposition 4 Full outsourcing can never be optimal if it would lead to a decrease in net

wages.

Increasing α is welfare-improving if it would lead to a sufficiently large increase in the

after-tax wage.

Proposition 4 is a typical second best result: With variable labor supply, wage taxation is

distortionary in the sense that the marginal rate of substitution between leisure and the

consumption of good 2, U3/U2 = w(1 − t), does not equal the marginal productivity of

labor in the production of good 2, F 2
L = w. In such a scenario, it may then not be optimal
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to achieve production efficiency in the sense of condition (17). Violations of condition

(17) can be “fabricated” by giving sector 1 a tax advantage over sector 2, which in our

framework means to (partly) have this sector government-operated. One visible impact

of such a policy is then a higher labor intensity of the public sector, relative to what a

private enterprise would choose to have. This is in line with empirical observations (cf.,

e.g., Megginson and Netter, 2001).

Proposition 4 states conditions such that full privatization (α = 0) is not optimal. This

need, however, not imply that welfare when the government fully takes over sector 1 (α =

1) is higher. Rather, intermediate values of α might dominate the polar cases. As outlined

above, one way to think of such intermediate values is in terms of a mixed personnel

structure (both civil servants and normal employees) or of partial privatization. Then

Proposition 4 conveys that entirely staffing sector 1 with normal employees (represented

by α = 0) is not optimal, but that to have some tax-favored civil servants (α > 0)

might actually be preferable. An alternative interpretation is that the mechanism that

we identify provides an efficiency-justification for a federal structure in which lower-level

governments have a tax-advantage in their production as they receive a certain fraction of

wage tax revenues. As giving lower-level governments a full tax advantage (α = 1) need

not be optimal, our results also suggest an efficiency-explanation for a certain degree of

fiscal churning in which the federal government would collect a share (1 − α) of the tax

revenue and return it to lower-level governments as lump-sum transfers.

The crucial question arising from Proposition 4 is, of course, whether the net wage does

at all (and then sufficiently steeply) increase in α. From Proposition 1 this is not clear.

Combine (21) and (22) to calculate:

d[w(1 − t)]

dα
= (1 − t) ·

dw

dα
− w ·

dt

dα

= −β · w ·
(

− 2(1 − t)L′
SF 1

LF 2

KF 2

LL + (LS − L1) ·
[
F 1

KF 2

LL − F 1

LF 2

KL

]

+F 1

K ·
[
w − F 2

KLK1

]
− F 1

L ·
[
F 2

K − K1F
2

KK

] )

= −β · w ·
(

−2(1 − αt) · ηS · LSF 2

LLF 1

K
︸ ︷︷ ︸

≥0

+ (LS − L1) ·
[
F 1

KF 2

LL − F 1

LF 2

KL

]

︸ ︷︷ ︸

<0

+w ·
(

αtF 1

K
︸ ︷︷ ︸

>0, small

+K1 ·
[
F 1

LF 2

KK − F 1

KF 2

KL

]

︸ ︷︷ ︸

<0

))

. (28)

To arrive at the final line of (28), we made use of F 1
Kw − F 1

LF 2
K = F 1

K · [w − rF 1
L/F 1

K ] =
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F 1
Kwαt which stems from (3), (4), and (10). From this, we get that

• for the case of fixed labor supply, the net wage will increase in α, provided that αt

is small;

• for the case of variable labor supply, the effect of α on the net wage is generally

unclear: It is more likely to be positive [negative] if the labor supply elasticity is

small [large].

Combining (27) and (28), one sees that there are opposing forces at work: If the supply

elasticity of labor is too small, then the RHS of (27) tends to be large (making the whole

condition less likely to be satisfied) while for a high supply elasticity the LHS gets small

(again making the whole condition less probable to hold).

While this observation renders general results unobtainable, we can at least state that

for low but positive labor supply elasticities a zero value for α cannot be optimal. To see

this, recall from (27) that an increase in the net wage suffices to make deviations from

α = 0 worthwhile. From (28) we learn that this will happen in the case of positive, but

small labor-supply elasticities. We summarize:

Proposition 5 Full privatization (α = 0) can never be optimal if the labor supply elas-

ticity is positive, but small.

6 Conclusion

In this paper, we analyze the relationship between privatization and taxation from a

general-equilibrium perspective. We take as our starting point that several services, like

hospitals, schools, and public transportation, can be produced privately, even if they would

be ultimately financed by the government. Empirical evidence suggests that outsourcing

or privatizing such activities tends to result in a leaner workforce and increasing capital

intensity in their production. This is often viewed as an evidence of slack in public

production, but we show that this need not be the case. Governmental entities often

operate under a different tax regime with respect to factor inputs: In a consolidated

government budget, tax payments by government entities cancel out; the government

“pays taxes to itself”. As a consequence, when the government purchases factor inputs,
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its true factor costs are the net factor returns (as they are earned by the suppliers of these

factors) rather than the tax-inclusive factor prices which underlie the cost calculations

in private firms. This implies that the government sector has a cost advantage over the

private sector for that factor that is taxed relatively more heavily. As labor is taxed more

heavily than capital, the government would then optimally organize production in a more

labor-intensive way than a private firm. Put differently: Observing a different factor mix

in private and public production need not be indicative of wasteful slack in the government

sector but may well be the entirely optimal response to tax-induced differences in factor

price ratios.

Moreover, it is not at all evident that different factor price ratios and, therefore, different

marginal rates of technical substitution in public and private production are an evil. We

identify a key tradeoff in deciding whether to fully privatize or outsource government

activities or not. On the one hand, different factor prices faced by public and private

entities distort allocative efficiency. In a mainly market-based economy, this would call

for fully outsourcing production from the tax-sheltered realm of government. On the

other hand, a higher labor-intensity of government-run activities may serve as a counter-

vailing distortion in the presence of distorting wage taxation. Outsourcing government

production and then letting the government re-purchase the output may, under plausible

circumstances, result in a larger overall tax bill. Privatization then would expose the

economy to a higher degree of distortionary taxation than “nationalized” production. If

the distortionary effects of taxation are sufficiently severe it may well prove beneficial to

incur the production inefficiencies in a mixed economy with a private and a tax-favored

public sector, compared to a production-efficient economy suffering from larger tax dis-

tortions. In our setting, tax distortions result from a reduction in labor supply, implying

that the total amount of productive resources in a fully privatized economy falls short of

that in a mixed economy. Consequently, we argue that full privatization is never optimal

with positive but low labor supply elasticities, as in Europe. On the other hand, if labor

supply is fixed, then full privatization will be efficient.

Huizinga and Nielsen (2001) conclude their analysis of privatization and capital income

taxation by stating that the “need to impose distortionary taxes . . . shifts the demarcation

line between the two [i.e., private and public] sectors towards a larger public production

sector” (p. 412) — where the size of the public sector refers to the range of different
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outputs that is produced in government-owned firms. Defining the size of the public

sector by its labor intake rather than by its range of outputs, our paper confirms this

insight. However, unlike Huizinga and Nielsen (2001) and the rest of the literature, our

analysis does not presuppose that the public sector per se is less efficient than private

enterprises.

Our findings provide an efficiency-argument in favor of otherwise-puzzling tax advantage

given to public employees in some countries, like Germany, Italy and Austria. There,

civil servants are subject to social security taxation only to a lesser extent than normal

employees, rendering them cheaper to hire for the government than standard employees.

We find that such an arrangement is efficient at least to some degree, as long as labor

supply is not completely inelastic.

For public production that takes place at lower-level jurisdictions, like municipalities, our

analysis also suggests an efficiency argument for the otherwise puzzling phenomenon of

fiscal churning in which the federal government would collect a share of tax revenues and

return it as lump-sum transfers to all lower-level jurisdictions, and not just to poorer

ones. We identified that even though full outsourcing would not be generally efficient,

also giving the public sector a full tax advantage could be inefficient. Fiscal churning

can then be used to adjust the price that lower-level jurisdisctions effectively face when

financing their production of public goods.

Our findings also suggest an empirically testable prediction. Countries in which lower-

level governments are able to keep a larger share of wage tax revenues should have more

labor-intensive public sector at that level. Conversely, changes in revenue-sharing between

central-level and lower level governments should have implications for labor-intensity of

the public sector at the lower level governments.

There are several ways in which our analysis could be extended. E.g., one might consider

a small open economy where the rental rate of capital is exogenously given. Moreover,

one could dispense with the assumption that governments are price takers on the factor

markets. While this is an appropriate assumption in the case of local municipalities and

individual government agencies, it is implausible for the central level of government as a

whole. These extensions, as well as empirical testing of the predictions and evaluation of

quantitative importance of our findings, are left for further research.
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La Porta, Rafael and Florencio Lòpez-de-Silanes, 1999, Benefits of Privatization – Evi-

dence from Mexico. Quarterly Journal of Economics 114, 1193–1242.

Megginson, William L., Robert C. Nash, and Matthias van Randenborgh, 1994, The

Financing and Operating Performance of Newly Privatized Firms: An International Em-

pirical Analysis. Journal of Finance 44, 403 - 452.

Megginson, William L., and Jeffry M. Netter, 2001, From State to Market: A Survey of

Empirical Studies on Privatization. Journal of Economic Literature 39, 321 - 389.

Mintz, Jack M., Duanjie Chen, and Evangelia Zorotheos, 2000, Taxing Issues with Priva-

22



tization. A Checklist. Working Paper No. 2348. The World Bank, Country Economics

Department: Washington, D.C.

Schiavo-Campo, Salvatore, Giulio de Tommaso, and Amitabha Mukherjee, 2003, An In-

ternational Statistical Survey of Government Employment and Wages. The World Bank

(Public Sector Management and Information Technology Team): Washington D.C.

Shleifer, Andrei, 1998, State versus Private Ownership. Journal of Economic Perspectives

12, 133-150.

Toninelli, Pier Angelo (ed.), 2000, The Rise and the Fall of State-Owned Enterprise in

the Western World. Cambridge University Press: Cambridge.

Wassenaar, M.C. and R.H.J.M. Gradus, 2004, Contracting Out: The Importance of a

Solution for the VAT Distortion. CESifo Economic Studies 20, 377-396.

23



 

CESifo Working Paper Series 
(for full list see www.cesifo.de) 
 

___________________________________________________________________________ 
 
1193 Inés Macho-Stadler and David Pérez-Castrillo, Optimal Enforcement Policy and Firms’ 

Emissions and Compliance with Environmental Taxes, May 2004 
 
1194 Paul De Grauwe and Marianna Grimaldi, Bubbles and Crashes in a Behavioural Finance 

Model, May 2004 
 
1195 Michel Berne and Gérard Pogorel, Privatization Experiences in France, May 2004 
 
1196 Andrea Galeotti and José Luis Moraga-González, A Model of Strategic Targeted 

Advertising, May 2004 
 
1197 Hans Gersbach and Hans Haller, When Inefficiency Begets Efficiency, May 2004 
 
1198 Saku Aura, Estate and Capital Gains Taxation: Efficiency and Political Economy 

Consideration, May 2004 
 
1199 Sandra Waller and Jakob de Haan, Credibility and Transparency of Central Banks: New 

Results Based on Ifo’s World Economicy Survey, May 2004 
 
1200 Henk C. Kranendonk, Jan Bonenkamp, and Johan P. Verbruggen, A Leading Indicator 

for the Dutch Economy – Methodological and Empirical Revision of the CPB System, 
May 2004 

 
1201 Michael Ehrmann, Firm Size and Monetary Policy Transmission – Evidence from 

German Business Survey Data, May 2004 
 
1202 Thomas A. Knetsch, Evaluating the German Inventory Cycle – Using Data from the Ifo 

Business Survey, May 2004 
 
1203 Stefan Mittnik and Peter Zadrozny, Forecasting Quarterly German GDP at Monthly 

Intervals Using Monthly IFO Business Conditions Data, May 2004 
 
1204 Elmer Sterken, The Role of the IFO Business Climate Indicator and Asset Prices in 

German Monetary Policy, May 2004 
 
1205 Jan Jacobs and Jan-Egbert Sturm, Do Ifo Indicators Help Explain Revisions in German 

Industrial Production?, May 2004 
 
1206 Ulrich Woitek, Real Wages and Business Cycle Asymmetries, May 2004 
 
1207 Burkhard Heer and Alfred Maußner, Computation of Business Cycle Models: A 

Comparison of Numerical Methods, June 2004 
 



1208 Costas Hadjiyiannis, Panos Hatzipanayotou, and Michael S. Michael, Pollution and 
Capital Tax Competition within a Regional Block, June 2004 

 
1209 Stephan Klasen and Thorsten Nestmann, Population, Population Density, and 

Technological Change, June 2004 
 
1210 Wolfgang Ochel, Welfare Time Limits in the United States – Experiences with a New 

Welfare-to-Work Approach, June 2004 
 
1211 Luis H. R. Alvarez and Erkki Koskela, Taxation and Rotation Age under Stochastic 

Forest Stand Value, June 2004 
 
1212 Bernard M. S. van Praag, The Connexion Between Old and New Approaches to 

Financial Satisfaction, June 2004 
 
1213 Hendrik Hakenes and Martin Peitz, Selling Reputation When Going out of Business, 

June 2004 
 
1214 Heikki Oksanen, Public Pensions in the National Accounts and Public Finance Targets, 

June 2004 
 
1215 Ernst Fehr, Alexander Klein, and Klaus M. Schmidt, Contracts, Fairness, and 

Incentives, June 2004 
 
1216 Amihai Glazer, Vesa Kanniainen, and Panu Poutvaara, Initial Luck, Status-Seeking and 

Snowballs Lead to Corporate Success and Failure, June 2004 
 
1217 Bum J. Kim and Harris Schlesinger, Adverse Selection in an Insurance Market with 

Government-Guaranteed Subsistence Levels, June 2004 
 
1218 Armin Falk, Charitable Giving as a Gift Exchange – Evidence from a Field Experiment, 

June 2004 
 
1219 Rainer Niemann, Asymmetric Taxation and Cross-Border Investment Decisions, June 

2004 
 
1220 Christian Holzner, Volker Meier, and Martin Werding, Time Limits on Welfare Use 

under Involuntary Unemployment, June 2004 
 
1221 Michiel Evers, Ruud A. de Mooij, and Herman R. J. Vollebergh, Tax Competition 

under Minimum Rates: The Case of European Diesel Excises, June 2004 
 
1222 S. Brock Blomberg and Gregory D. Hess, How Much Does Violence Tax Trade?, June 

2004 
 
1223 Josse Delfgaauw and Robert Dur, Incentives and Workers’ Motivation in the Public 

Sector, June 2004 
 
1224 Paul De Grauwe and Cláudia Costa Storti, The Effects of Monetary Policy: A Meta-

Analysis, June 2004 
 



1225 Volker Grossmann, How to Promote R&D-based Growth? Public Education 
Expenditure on Scientists and Engineers versus R&D Subsidies, June 2004 

 
1226 Bart Cockx and Jean Ries, The Exhaustion of Unemployment Benefits in Belgium. 

Does it Enhance the Probability of Employment?, June 2004 
 
1227 Bertil Holmlund, Sickness Absence and Search Unemployment, June 2004 
 
1228 Klaas J. Beniers and Robert Dur, Politicians’ Motivation, Political Culture, and 

Electoral Competition, June 2004 
 
1229 M. Hashem Pesaran, General Diagnostic Tests for Cross Section Dependence in Panels, 

July 2004 
 
1230 Wladimir Raymond, Pierre Mohnen, Franz Palm, and Sybrand Schim van der Loeff, An 

Empirically-Based Taxonomy of Dutch Manufacturing: Innovation Policy Implications, 
July 2004 

 
1231 Stefan Homburg, A New Approach to Optimal Commodity Taxation, July 2004 
 
1232 Lorenzo Cappellari and Stephen P. Jenkins, Modelling Low Pay Transition 

Probabilities, Accounting for Panel Attrition, Non-Response, and Initial Conditions, 
July 2004 

 
1233 Cheng Hsiao and M. Hashem Pesaran, Random Coefficient Panel Data Models, July 

2004 
 
1234 Frederick van der Ploeg, The Welfare State, Redistribution and the Economy, 

Reciprocal Altruism, Consumer Rivalry and Second Best, July 2004 
 
1235 Thomas Fuchs and Ludger Woessmann, What Accounts for International Differences in 

Student Performance? A Re-Examination Using PISA Data, July 2004 
 
1236  Pascalis Raimondos-Møller and Alan D. Woodland, Measuring Tax Efficiency: A Tax 

Optimality Index, July 2004 
 
1237 M. Hashem Pesaran, Davide Pettenuzzo, and Allan Timmermann, Forecasting Time 

Series Subject to Multiple Structural Breaks, July 2004 
 
1238 Panu Poutvaara and Andreas Wagener, The Invisible Hand Plays Dice: Eventualities in 

Religious Markets, July 2004 
 
1239 Eckhard Janeba, Moral Federalism, July 2004 
 
1240 Robert S. Chirinko, Steven M. Fazzari, and Andrew P. Meyer, That Elusive Elasticity: 

A Long-Panel Approach to Estimating the Capital-Labor Substitution Elasticity, July 
2004 

 
1241 Hans Jarle Kind, Karen Helene Midelfart, Guttorm Schjelderup, Corporate Tax 

Systems, Multinational Enterprises, and Economic Integration, July 2004 
 



1242 Vankatesh Bala and Ngo Van Long, International Trade and Cultural Diversity: A 
Model of  Preference Selection, July 2004 

 
1243 Wolfgang Eggert and Alfons J. Weichenrieder, On the Economics of Bottle Deposits, 

July 2004 
 
1244 Sören Blomquist and Vidar Christiansen, Taxation and Heterogeneous Preferences, July 

2004 
 
1245 Rafael Lalive and Alois Stutzer, Approval of Equal Rights and Gender Differences in 

Well-Being, July 2004 
 
1246 Paolo M. Panteghini, Wide vs. Narrow Tax Bases under Optimal Investment Timing, 

July 2004 
 
1247 Marika Karanassou, Hector Sala, and Dennis J. Snower, Unemployment in the 

European Union: Institutions, Prices, and Growth, July 2004 
 
1248 Engin Dalgic and Ngo Van Long, Corrupt Local Government as Resource Farmers: The 

Helping Hand and the Grabbing Hand, July 2004 
 
1249 Francesco Giavazzi and Guido Tabellini, Economic and Political Liberalizations, July 

2004 
 
1250 Yin-Wong Cheung and Jude Yuen, An Output Perspective on a Northeast Asia 

Currency Union, August 2004 
 
1251 Ralf Elsas, Frank Heinemann, and Marcel Tyrell, Multiple but Asymmetric Bank 

Financing: The Case of Relationship Lending, August 2004 
 
1252 Steinar Holden, Wage Formation under Low Inflation, August 2004 
 
1253 Ngo Van Long and Gerhard Sorger, Insecure Property Rights and Growth: The Roles of 

Appropriation Costs, Wealth Effects, and Heterogeneity, August 2004 
 
1254 Klaus Wälde and Pia Weiß, International Competition, Slim Firms and Wage 

Inequality, August 2004 
 
1255 Jeremy S. S. Edwards and Alfons J. Weichenrieder, How Weak is the Weakest-Link 

Principle? On the Measurement of  Firm Owners’  Control Rights, August 2004 
 
1256 Guido Tabellini, The Role of the State in Economic Development, August 2004 
 
1257 François Larmande and Jean-Pierre Ponssard, EVA and the Controllability-congruence 

Trade-off: An Empirical Investigation, August 2004 
 
1258 Vesa Kanniainen and Jenni Pääkkönen, Anonymous Money, Moral Sentiments and 

Welfare, August 2004 
 
1259 Panu Poutvaara and Andreas Wagener, Why is the Public Sector More Labor-Intensive? 

A Distortionary Tax Argument, August 2004 


	Abstract



