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SUMMARY

We present a simple model of governance to understand the stylized facts concerning
public sector wages and employment in developing countries. Evidence from many developing
countries shows that 1) public sectors have been declining in absolute terms; 2) wages have
been declining relative to the private sector; 3) the wage structures have been compressed
such that in comparison to the private sector, the upper end of the pay scale has declined more
than the lower end; and 4) employment reduction has not taken place.

Unlike the passive role assigned to the public sector in economic models, we assume
the public sector to prove an input into the private sector. Output in each sector is assumed to
be a result of the endogenous choice of worker quality in the public sector. The model is
characterized by full information and a competitive labor market in which workers are paid
according to their true productivity. Choices of the public sector are assumed to be set
through the maximization of its utility function, which depends on public sector employment
and private sector output net of the economic costs of taxation.

Our analysis characterizes the choices that will be made by the public sector and
reveals that such governments will always pursue labor market strategies in which they
emphasize hiring lower-quality workers. While such governments will maximize their own
utility functions, they typically will not choose a level of public sector output or employment
that is “optimal” in the sense of maximizing net private sector output. Instead they will
“purchase” additional employment at the cost of reduced private sector output.

Our central finding is that in this setting there is potential scope for improving output
(and potentially growth) in such countries by imposing a fiscal constraint. Obviously, one can
overshoot, but our model helps to identify such cases. While extensions to the model for
alternative public sector production functions, information structures, and dynamic properties
should be pursued, we are optimistic that the framework here will prove useful.



I. INTRODUCTION

Economic models often regard the role of government to be one of defining tax and
spending policies in a context in which exhaustive government spending makes no direct
contribution to the production process. The standard prescription that emerges from this
approach is one of finding appropriately non-distortionary tax policies and setting overall tax and
spending levels to achieve aggregate demand objectives. From the public finance perspective,
however, the public sector is typically assumed to produce public goods which enhance welfare.
This occurs not only through government provision of goods such as parks and museums, for
example, but also through the provision of public goods that enhance the productivity of factors
in the private sector (such as when an improved legal and regulatory framework reduces
transactions costs and promotes increased market efficiency.?

This paper focuses on an important determinant of the government's contribution to
private sector productivity -- the level of human capital employed in the public sector. If
government produces a crucial public input for the private sector -- we might call it
‘governance'-- using both physical and human capital, it must compete for these resources with
the private sector. It raises revenues by means of taxation and purchases labor services from the
market on the same terms as the private sector. Because these resources are indirectly productive
in the private sector, the efficiency of their allocation between the private and public sectors has
important implications for the aggregate productivity of domestic resources.

A variety of sources, many in impressionistic form, suggest that in the specific context of
developing countries, the allocation of human capital to the public sector may often be
inadequate. This has been considered to be an important cause of administrative bottlenecks in
such countries.> We will focus on one alleged reason for the emergence of such an inefficiency
--the value placed by policy makers on the scale of public sector employment. Historically,
developing countries have expanded public sector employment for a variety of reasons: as a
substitute for unemployment insurance, for domestic political gains, and as dictated by early
approaches to development, which placed a considerable emphasis on planning, nationalization
and government-project led growth. Governments in such countries have often attempted to
maximize employment -- or at least resist retrenchment -- in the context of stabilization. Fiscal
restraint has often been achieved through cuts in public sector wages or nominal wage freezes
rather than employment reductions (see Kraay and Van Rijckeghem (1995)). Consequently, real
wages in the public sector in many developing countries have declined over the last two decades,
occasionally reaching levels substantially below comparable private sector levels (see Haque and

? An example of the latter approach is Barro (1990), who assumed that the government
produces a public good which the private sector uses as an input into its production process.

* See Haque and Sahay (1996) and Lindauer and Nunberg (1994) among others for some
evidence and discussion of this issue.



Sahay (1996)).“The result has been to deprive the public sector of employees with large stocks
of human capital.

A public sector which is starved of human capital in response to domestic political motives
will have restricted capacity to produce public goods that may be vital for economic development.
Consequently, an important question that arises in this context is what this state of affairs implies
for the behavior of foreign donors. The latter are in control of a policy instrument--in the form
of the quantity of aid disbursed to the country--which can in principle affect the wage and
employment policies of the domestic government. The specific question that the donors face is
thus whether the relaxation of its budget constraint through an expansion of aid will move the
recipient government toward or away from the socially optimal level of provision of public goods,
given the distortion introduced by an artificial employment objective.

This paper attempts to model and understand the productivity implications of the aspects
of public sector wage policy described above -- specifically, the payment of low average wages
relative to the private sector and the existence of wage compression within the public sector --
with a view to addressing the policy implications. Its structure is as follows. We begin by
presenting a more complete description of some stylized facts concerning public sector wage
policy in developing countries in the next section. Section III presents a simple analytical model
to explain these stylized facts. Its development proceeds in two stages: first we characterize the
wage and employment decisions made by a public sector that does not have an explicit
employment objective, and then we explore the implications of introducing such an objective. We
derive implications for wages in the public sector as well as for output in the private sector. The
implications for donor policy are derived in Section IV, after the congruence of the model with
the stylized facts is established. The final two sections contain a discussion of possible extensions
and some concluding remarks.

II. STYLIZED FACTS REGARDING GOVERNMENT WAGE POLICY IN DEVELOPING
COUNTRIES

Since the public sector has traditionally been regarded as a black box, there is little
systematic evidence available on input utilization in the government or on the quality of its output.
Reliable data on the structure of public sector wages and employment are not available for most
developing countries. The studies that do provide information on some limited aspects of public

* The response to declining real wages has often been to allow nominal wage cuts but increase
the provision of real perks. In some cases, the perks are now larger than the salaries.
However, perks remain an inefficient and costly means of payment. Their high maintenance
costs could also be an important element in the inability to control expenditure in many
countries while also providing greater rent-seeking opportunities. Rent seeking may be more
desirable now as the perks might not be valued at an amount that is equivalent to their cost.



sector management are only meant to provide a snapshot of the public sector at a point in time.It
is not possible, therefore, to derive from them panel data of sufficient length to allow a reasonably
sophisticated empirical investigation.® The available evidence on the evolution of public sector
wages suggests the following observations:

1. Many developing countries have experienced declines in the real wage paid to public
sector employees during recent years. The decline appears to be higher at the upper levels of the
public sector wage distribution than at the lower ones, resulting in wage compression, a reduction
in the variance of wage levels within the government. Figure 1 illustrates this phenomenon for
several countries. With a base year of 1975=100, the figure shows the 1985 wage level at the
lowest (solid) and highest (hatched) wage levels in the public sector. Note that with one
exception, real wage declines were experienced at both the highest and lowest wage levels in the
public sector in this sample.” The numbers at the end of each country's bar group present the ratio
of the wage indices given in the figure for each country, expressing the relative 1985 real wage
index for those at the lowest end of the wage scale as a multiple of the relative 1985 wage index
for those at the highest end, converted to an index number. Since 1975 is the base year, a ratio
in excess of 100 thus indicates an increase in wage compression. The countries are ranked in
decreasing order of wage compression during the 1975-85 period. Note that wage compression
is observed for all the countries in the sample except Morocco and Benin.

* See Lindauer and Nunberg (1994), Chaudhry et al. (1994) and Van Ginneken (1991).

¢ The information that is available is itself affected by public sector inefficiencies. For example,
increasing public sector inefficiency leads to the problems of ghost workers that makes it
difficult accurately to record public sector employment (see Lindauer and Nunberg (1994)).

7 See van Ginnekin (1991), Lindauer and Nunberg (1994), Chaudhry et al. (1994) and Haque
and Sahay (1996).



Figure 1: Real public sector wages and wage compression: 1975-1985
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2. In addition to the absolute decline in real public sector wages, there has been a decline in

the wage for workers in the public sector relative to those in the private sector in several
developing countries.® Unfortunately, this must often be measured indirectly. Through the last
two decades, for example, the average public sector wage relative to per capita income declined
sharply for the countries in Figure 1. Moreover, increases in domestic output did not translate into

® While real wages have been declining in developing countries, recent data on real wage

levels in the government sector in transition economies indicate that in the initial years after
liberalization real wages declined quite sharply in most countries. Flanagan (1995) finds that in

the Czech Republic during the transition, full-time employees in the private sector earn

considerably more than their counterparts in the state sector. After controlling for schooling
and potential experience, survey results show that workers (owners) in new private firms earn

18 (43) percent more than respondents in current or former state enterprises. These large

differentials for workers of equivalent human capital raise the concern that the public sector

will be hard pressed to retain qualified personnel.



commensurate increases in the real public sector wage (see Kraay and van Rijckeghem (1995)).
Where the information is available to make direct comparisons, public sector wages have been
found to be substantially lower than private sector wages in many developing countries.” At
managerial levels, the wage in the public sector is often substantially lower than the private sector
(see Haque and Sahay (1996)).

Figure 2: Share of labor force in the public sector
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3. During this period of compression and decline in real public sector wage levels, the share
of the labor force employed in the sector remained relatively constant. The situation is illustrated
in the left-hand portion of Figure 2, which shows the percentage of population employed in the

? In developing countries, it is appropriate to compare salaries of government officials to those
in the formal private sector because the skill requirements are more comparable than for the
private sector as a whole, and for that reason the relevant opportunity cost is likely to be the
wage in the formal private sector. The results presented here are based on this comparison.



public sector in a group of developing countries drawn from the previous sample®® from 1975
through 1985, a period of time corresponding to that for which we have relative wage data. This
steady share of employment has occurred despite the fall in wages in the public sector relative to
other sectors. While in more recent years, the right-hand portion of Figure 2 suggests that there
may have been actual increases in the share of labor employed in the public sector, there is little
or no evidence of an increase in the relative wage paid to public employees.

III. PRODUCTION AND CHOICE

In this section we develop a model intended to explain these observations. We begin by
introducing the basic structure of the model and exploring the types of labor market options open
to the public sector. We then discuss the social welfare function and characterize the strategy that
would be chosen by an optimizing government.

A. Production and labor market strategies
Consider a simple economy in which a private sector produces output Y using a

quasi-linear production function which depends upon quality-adjusted labor input, capital, and
the output of the public sector. The form of the production function is given by:

Y=¢q,1 -5 N+ AG'K" 1)
where:
g, = mean quality of workers in the private sector
N = the aggregate labor force
s = share of labor force employed in the public sector
G = public sector output
K = private sector capital stock (fixed)
A, y, @ = production function parameters, 0 <y, & <1withy + ¢ < 1

The restriction on the sum y + o obviously implies that private sector output is characterized by
decreasing returns to scale in labor, capital, and public sector services.

' The number of countries varies across years according to the availability of data.
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The output of the public sector is an intermediate input with no direct consumption
value.!! This output is produced using a linear production relationship which depends on the
quality-adjusted amount of labor employed.'? Thus we have:

G=gq,.5.N (2)

where, g, is the mean quality of public servants.

Each worker in the economy is characterized by a "quality level' or productivity @ The
productivity levels @ are uniformly distributed on the unit interval (0,1) with density N, so the
average quality of the labor force is 2. Since worker productivity is fully known by both worker
and employer, competitive labor markets imply that each worker will be paid o whether he is
employed in the public or the private sector.

The public sector has some flexibility in the quality level of workers it employs, depending
upon the fraction of the labor force it seeks to hire. At one extreme, the government can seek the
most productive workers first until it realizes its hiring goals (which we might characterize as a
“cherry picking' labor market strategy). In this case the average quality of the labor force will be
given by g, = 1 - g On the other hand, it might hire the least productive first, employing a
"bottom feeding' approach to the labor market, in which case the average labor force quality
would be % Figure 3 illustrates the range of possible choices which arises from each of these
strategies.

The vertical axis indicates mean quality level, and the horizontal axis measures the share
of the labor force employed. The top and bottom boundaries of the triangular region illustrate the
relationship between public sector employment and the average quality of the public sector labor
force using the "cherry picking' and “bottom feeding' strategies, respectively. Points within the
triangular shaded region identify pairs (s,q,) which may be realized using hiring strategies
intermediate between those described above. Note that the "quality level' g, is the average quality
of workers employed in the government. For any level of public sector employment s there is a
range of average quality levels achievable via the pursuit of alternative labor market strategies.
If all workers are to be employed by the government (s = 1) then clearly there is only a single
quality level which can be realized, namely g, = % As the share of workers to be employed is
reduced, flexibility increases.

" Therefore in the context of this model, ¥ represents the economy's GNP.

2 A more general production function for public sector output, of which equation 2 is a
special case, is discussed in Section V. The restricted version is used in this section for the
sake of transparency.
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Figure 3: Public sector choice set with G -isoquants
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Given the production function specified in equation 2, there is a simple relationship which
identifies the pairs (s, g,) which will provide a particular level of public sector production. Given
labor force N and level of public sector production G, 2 implies that:

G
qg_s.N 3)

Several such “isoquants' are indicated in Figure 3 with movement to the right and up
indicating higher levels of G.

The production relationship specified in equation 1 and the shared pool of heterogeneous

labor determine a relationship between private sector output and public sector production. The
distribution of worker productivity implies that

%=s.qg+(1-S).q,, @)

Solving for g, substituting into 1, and simplifying we obtain:
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r-%
2

- G + AGYK* 5)

This indicates that for this model private sector output depends on the level of public
sector output, but not on how G is produced. Equation 5 implies that for any level of G there is
a unique associated level of output Y. We can therefore also regard the ‘G -isoquants' illustrated
in Figure 3 as “iso-output' contours. As the public sector contemplates alternative labor market

strategies, use of (s, g,) pairs on the same contour will be associated with the same level of
private sector output.

Figure 4: Y as a function of G
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The relation between G and Y is illustrated in Figure 4. To derive its properties, note that

by differentiating equation 5 we can solve for the level of public sector output which maximizes
private sector output Y-

3 (g -G+ AGYKa)
3G

=0 (6)
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which implies that the optimal level of public good production G, is given by:"

L
Y

Gr = (AYK9™ ™)

This identifies the optimal iso-output contour, labeled G, in figure 3. Notice that the
share of public sector employment can lie anywhere between s, and s, in the figure, and the
optimal (s, g,) combination is indeterminate, and may occur anywhere along the arc LU.

If this level of public sector output is made available, private sector output will be:

N T

o= 5 (o) KT ®)

By contrast, if public sector output is set to G = 0, then private sector output is clearly
Y = g < Y*. If public sector output is maximized, then private sector output is given by:

Y=4A (%[)YK“ ©)

. B. The public sector budget constraint

Given complete information regarding productivity, workers in both the public and private
sectors will be paid their productivity . Thus the government wage bill will be equal to the level
of public sector output sNq, . Because the government's output is a public good, it cannot be sold
in the market. We assume that two sources of revenue are available to the government to finance
its wage bill: taxes 7 and foreign transfers F. The public sector budget constraint is then:

G=F+T (10)

Imposition of taxes generates reductions in private sector output of magnitude H(T), with

2
H(0)=O,i1(§—(T]—)—zO,and§—]j@—>O

377 (11)

If the government were to be in the fortunate position of having access to sufficient levels
of F to finance G determined in equation 7 without levying taxes, then it will actually be able

3 The meaning of the subscript F is explained below.
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to achieve the private sector output level ¥ ,: given in 8. In the more usual situation, taxes are
required to satisfy the budget constraint 10, so that the maximal private sector output net of taxes
which can be achieved will be less than 7, ; Private sector losses due to the tax are then given
by H(G-F) and the size of government which maximizes net private sector output ¥-H will be
determined by the equation

YAK*

1
1y 12
o (12)

Gy =

Of course, this would provide an explicit solution for the optimal size of the public sector
only if H’ were constant. In general, H’ depends upon G and thus, via 10 on F. Then the
optimal size of the public sector will be implicitly defined by equality 12. Thus the solution for
the optimal size of the public sector will be:

Gy = GiF) (13)
with:
3G, 1- / /
L e L[ vak | [ _H”
-y \ 1+ H' 1+ H’

An increase in F will increase the optimal value of G, essentially because it reduces the
tax-collection cost associated with financing an increase in public sector output.'* The maximum
net private sector output achieved with this public sector would then be given by:

+ N yAK® |17 AK® '
Y, = = + v 1-y) - H(D 15
r =3 (1+H,) 1+H,( Y) - H( 15)

with:

' Thus the subscript F refers to purely aid-financed public good production.

15 Notice that if H' = 0, then G’ = 0 as well.
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1

o —_—

T=( yAK /] v _F (16)
1 +H

C. Public sector behavior with an employment objective

Given this structure and set of possible choices, what labor market strategy will be
adopted by the public sector? To capture the role of an employment objective, we assume that
the choices made by the public sector are determined by a utility or social welfare function

Us, ¥ - HT) )

which depends on the share of the labor force employed in the public sector as well as on private
sector output net of losses associated with tax collection. We assume that the marginal utilities
U, and U, are non-negative, and that the public sector utility function itself is concave. The
inclusion of s enables representation of the employment goals of governments and is particularly
well suited to representation of the political goals of individuals in the public sector who seek to
establish a basis of support by providing employment to a substantial portion of the electorate.

Given this utility function, the marginal rate of substitution - measures the marginal
willingness to sacrifice private sector output for increasing pubflc sector employment.
Governments which are particularly subject to political pressure, face well-organized opposition
movements, or must submit to frequent or proximate electoral scrutiny might be thought of as
being characterized by high levels of .

To characterize the choice made by an optimizing government, consider the set of options
and “iso-output' contours facing the decision maker, illustrated in Figure 5. The single iso-output
contour is associated with the value I*, the maximal level of private sector output. The utility
function 17 will define an indirect welfare function over choices (s, q,) and Figure 5 illustrates
three indifference curves.

Note the intersection between this contour and the lower boundary of the feasible area.
This is associated with a share of labor employed in the public sector given by:

7 1
o= | 2| YAKT | (18)
N{1+H

This point identifies the largest possible level of public sector employment consistent with
the level of private sector output Y. If the public sector utility function attached no value to s,
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Figure 5: Public sector choice
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then any point along the contour would be equally desirable and would dominate all other feasible
choices. Given the assumption that U, > 0, however, points on an ‘iso-output' contour are not all
equally desirable, as indicated by the indifference curves. Movement down and to the right along
the iso-output contour holds ¥ constant, but increases s and thus improves public sector utility.
The choice which maximizes public sector utility will be located on the lower boundary of the
feasible set, an example being s’ illustrated in Figure 5. This implies:

Proposition 1 A government which maximizes utility function U(s,Y - H(T)) will always be a
‘bottom feeder’ in the labor market, choosing a policy which favors the least qualified workers
available.

Along this lower boundary, we have g = =, 50 thatG = i:ﬂ Substituting this into equation
5 we can characterize the objective of the public sector as one of choosing s to maximize:

2 2717
S,E_ﬂ+A(S_E]Ka_H(ﬂ_F]] (19)
2 2 2 2

U

Maximization of this requires that s be chosen so that:

(20)

U 7 1Y
— =sN|1-y4K* | =| +H'
Uy

SN
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Substitution of the value s* from equation 18 into equation 20 shows that at s* the value
of the right hand side of equation 20 is zero. This demonstrates that a utility maximizing public
sector will not in general choose to employ s* unless U, = 0 or U, = . The optimal choice of s
for such a government will lie between s* and s = 1 . We are thus led to:

Proposition 2 A4 government which maximizes utility function U(s,Y - H(T)) will not in general
choose an employment strategy which maximizes private sector output, but rather will ‘purchase’
higher public sector employment by sacrificing private sector output until condition 20 is satisfied.

The analysis also provides us with an understanding of how governments will respond to
increasing fiscal constraints. Consider again the condition which characterizes optimal choice for
the public sector and suppose that the government experiences an exogenously imposed decline
in foreign transfers F. This causes the required tax burden % - F to increase and, given the
properties identified in 11 above, this will result in an increase in H ’. Optimization then requires
choice of a level s at which - is greater, which given the concave utility function can be achieved
by reducing s. But the "bottom feeding' strategy then implies a reduction in the average quality
of public sector workers, as well as a compression of the public sector wage distribution. This
argument allows us to present:

Proposition 3 If a government which maximizes utility function U(s,Y - H(T)) is subject to external
constraints on the level of public sector resources, the average quality of workers in the public
sector will be reduced, and the public sector wage distribution will be compressed.

IV. OBSERVED BEHAVIOR AND POLICY IMPLICATIONS
A. Consistency with stylized facts

This model provides a very simple way of understanding the several empirical studies of
public sector behavior in developing economies. For example, the analysis of Kraay and Van
Rijckeghem (1995) indicates a strong negative impact on public sector wages in developing
countries resulting from implementation of SAF/ESAF or 'standby' programs. As implied by
Proposition 3, reductions in worker quality and public sector wages are exactly what we would
expect from such fiscal constraints.

Studies of public sector wages'® in developing countries have also indicated striking levels
of wage compression - both developing over time and relative to the private sector. The model
presented above will in any event result in a public sector with greater wage compression than

'® For example, Van Ginnekin (1991), Lindauer and Nunberg (1994), Chaudhry e al (1994)
and Haque and Sahay (1996)
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the private sector. The "bottom feeding' strategy adopted by the public sector is achieved by hiring
only those workers in the lower portion of the quality spectrum. The public sector also will
choose a mean worker quality lower than the private sector. These two facts imply public sector
wage compression. Furthermore, to the extent that developing countries have been subject to
increasing levels of fiscal constraint over the past two decades, our model predicts that they
would respond by choosing lower levels of s, further exacerbating the wage compression
problem.

B. Policy implications

Suppose that the maximization of net private sector output (GNP) is adopted as a welfare
criterion. Given that government output consists of a productive intermediate good and that fiscal
austerity implies both a reduction in public sector employment as well as in the average quality
of workers in the public sector. Does the introduction of fiscal austerity--say via the reduction of
foreign transfers--impose an “excess burden' on the economy in the form of a contraction in net
private output? The model permits us to observe that, unlike what is commonly supposed, aid
reductions that induce such changes cannot uniformly be judged to be either desirable or
undesirable. If a government has a sufficiently small% , either from a large U, (perhaps a country
with very low per capita income) or from a relatively small level of U, (perhaps due to political
stability or a regime which is otherwise not subject to electoral pressure), then its chosen level of
public sector employment s may be close enough to s* that imposing a discrete constraint on the
public sector may indeed result in actual declines in ¥, as s contracts from a value s, > s* to s, <
s*,

On the other hand if a government has a relatively large_ then imposing restrictions on
the public sector may actually increase Y. Whether this is so depends on the magnitude of the gap
between s and s* as well as on the severity of the imposed fiscal constraint. This leads to our
central result:

Proposition 4 If, for some value of foreign assistance F, the equilibrium is one where % >0,
there exists a value F, such that F, < F,, and Y (F,) > Y (F,). !

Thus, while the reduction in the quality of the public sector labor force and the contraction
in public sector employment will obviously reduce public sector output, private sector output will
nevertheless increase, unless the initial distortion is small and the fiscal constraint is very severe.
The reason is that the positive weight placed on public employment in the government's objective
function tends to create a public sector which is excessively large relative to the optimum (s >
s*), so the reduction in F pushes public employment closer to the optimal level.

Intuitively, this result holds because, in the initial distorted equilibrium, the value placed
on public sector employment by the domestic government causes it to oversupply public goods
in a context in which its incentives to do so are not tempered by the need to finance the
production of such goods by levying distortionary taxes. The reduction of aid penalizes the
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provision of public goods by increasing the need for distortionary tax financing, thus discouraging
the production of such goods and moving the economy closer to the undistorted optimum.

V. EXTENSIONS

The model presented above was based on a simple and tractable production function for
public services in which the tradeoff between "quality' (as represented by q,) and quantity (as
represented by ) took on a particularly simple form. Such a representation may not be warranted
for some, perhaps even most types of productive activities in the public sector.!” The model also
presumed that employers possessed full information about worker productivities, so that no
information asymmetries complicated the relation between wages and worker quality. This meant
that there was no necessity for individuals to signal the government or private sector employers
concerning their productivity. In this section we offer some thoughts on possible extensions to

the model, particularly as regards these two issues.
A. Modeling the tradeoff between quality and quantity

Providing a more detailed model of the tradeoff between quality and quantity within the
public sector workforce will require consideration of more complex production functions for the
sector. An alternative approach would be to consider a public sector whose objective function
depended directly on the quality of its employees. However, this seems a less promising way to
extend the model. It seems quite reasonable that governments should be concerned about net
private sector output. Furthermore, when continuation of government power depends on the
extent of public support (either due to electoral considerations or the simple desire to reduce the
support for rebellion) it seems plausible that the public sector should be concerned about the
number of workers it employs, or the share s of the labor force employed. Moreover, both of
these assumptions appear to be consistent with observed behavior. However, it is hard to justify
why the government should be concerned about actual employee quality, except to the extent that
it adversely affects public sector output G and hence net private sector output.

Let us consider, then, extending the model of public sector production to allow more
complex tradeoffs between quality and quantity. For example, we could adopt an approach in
which worker productivity and total public sector output is adversely affected by the productivity
of the lowest quality workers employed. An example which would capture this would be to let ¢
represent the quality of the least productive worker employed in the public sector, and then to
represent public sector output by

G=gq,.5N . ¢ (21)

17 See Kremer (1993) for an excellent discussion of these issues.
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Such an approach is in the spirit of Kremer's (1993) "O-ring' approach to production and
development, and might be promising in terms of capturing the behavior of governments who hire
low quality workers on average, but still seek to ensure a minimum standard of competency, for
example by insisting that all workers at least pass a civil service exam.

While such a production function would certainly move an optimizing public sector off
from the lower boundary of its choice set, and would increase the mathematical difficulty of the
model somewhat, it would seem to leave intact the basic intuitive structure of our results.
Governments who care about both public sector employment and private sector output will
choose a position near the bottom of the labor quality spectrum, using greater quantity (to the
extent possible) rather than quality. This frees up higher quality workers for the private sector
(enhancing private sector output) and increases the number of workers who depend upon the
government for employment, presumably strengthening their electoral position. All of this will still
be true even if public sector production is described by equation 21.

An alternative approach would be to use a more general production function in which
output depends on both the quality g, and the share s of workers in the public sector. Suppose,
for example, that we have:'®

1
G=N (q§+ vy . s%)° (22)

For 0 = 1 this implies that quality and quantity are perfect substitutes. In the limit, as
o - 0, we have the same tradeoff between quality and quantity as implied in equation 2 above.
With this production relationship, private sector output will depend not only on the level of
output G but also upon the mixture (s, g,) of quantity and quality chosen by the public sector.
This contrasts with the situation presented above, in which we established (in equations 3 through
5) independence between Y and the way in which G is produced.

Equation 22 provides for a constant elasticity of substitution between quality and quantity.
Combining equations 1 and 4 observe that private sector output is given by:

1 o '
Y=N(E—s.qg)+AKGY (23)

then by substituting equation 22 we obtain:

'* We already know this is so, since the model analyzed above is the special case for the
specific parameter value =1
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1 @ 0|
Y=N((E—s.qg)+AK (q§+v.s)] (24)

Assuming revenue collection costs H are negligible, the government then seeks to choose
(s, q,) to maximize U (¥,s). First order conditions for solution of this problem would be:

oY s o 2 5a1
U.—=0= =(q,%vs°) " q 25
" og, yAK® & 2 (25)
oY U, c e
U +U,. —=0= L =g - AK"(q +vs®) ° yvs°!
st U 55 gy e (qg vs®) °y (26)

Y -

Conditions 25 and 26 will identify an interior solution in which the public sector
maximizes U (¥,s) by choosing an outcome which is intermediate between the extreme “bottom
feeding' and “cherry picking' strategies'’.

Introducing collection costs in this set-up means modifying equation 24 to include an
additional term giving costs as a function of required revenues. This would take the form of:
-H(G - F). Equatlons 25 and 26 would be modified accordingly, and values of s and q,
could be found to maximize the government's objective function. Such values would be functlons
of F, and for suitable values of the parameters, a reduction in F could be shown to imply an
increasein ¥ - H.2

1
" It is relatively easy to construct illustrative examples. Let U (s, ¥) = (¥ + 2) . (s+1)®
and set other parameters as follows: N=100, H=0,4=K=1,0=0.1,y=0.3, 0 =0.2, and
v=0.7 Then solution for the optimum gives (s, q,) = (0 658, 0.484), which satisfies the
inequality = <g¢, <1 - ~, and thus illustrates a situation in which the public sector pursues an
interior labor market strategy.

? We already know this is so, since the model worked out previously was precisely derived
from this one by imposing a specific value of the parameter o-i.e., 0=1.
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B. Time and information

There are a variety of other considerations that could be brought into this framework that
might provide additional insights concerning the structure of these economies and the impacts of
policy. Obviously labor markets are not always characterized by perfect information, and it would
be interesting to consider a public sector which must hire workers for a probationary period to
learn about their productivity. Such a model would also be essentially static. An additional useful
extension would be to consider the implications for growth of the economic structure presented
above.

VI. CONCLUSIONS

We have presented a simple model which provides for an endogenous determination of
worker quality in the public sector. The model is characterized by full information and a
competitive labor market in which workers are paid according to their true productivity. The
public sector is neither passive nor economically unproductive. It is assumed to set policy by
making those choices which maximize a utility function which depends on public sector
employment and private sector output net of the economic costs of taxation.

Our analysis characterizes the choices that will be made by the public sector, and reveals
that such governments will always pursue labor market strategies in which they emphasize hiring
of lower quality workers. Our analysis also suggests that while such governments will maximize
their own utility functions, they typically will not choose a level of public sector output or
employment which is “optimal' in the sense of maximizing net private sector output. Instead they
will "purchase' additional employment at the cost of reduced private sector output. This model
provides a simple way to understand the stylized facts concerning public sector wages and
employment in developing countries. Our central finding is that in this setting there is potential
scope for improving output (and potentially growth) in such countries by imposing a fiscal
constraint. Obviously, it is also possible to overshoot with such policies: reductions in public
sector production do not monotonically increase national output. Our model helps to identify
cases in which such “overshooting' might be a concern.

While extensions to the model to enable explicit consideration of alternative public sector
production functions, information structures, and dynamic properties should be pursued, we are
cautiously optimistic that the framework of this paper will prove useful for understanding these
complex and important problems.
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