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ABSTRACT
In this paper we try to shed some light on the determinants of the regional
allocation of public employees by the Central and Regional Governments in
Spain.
We provide some evidence that public employment might have been used by
the Central Government as a instrument to favour those regions with lower le
vels of GDP per capita and higher unemployment rates. Also we find that the
number of public employees is larger in those regions in which there is a coinci
dence between the colors of the ruling parties in the Regional and Central Go
vernments.
However, we do not find strong empirical evidence on the determinants of
public employment by the Regional Governments, other that the process of de
centralization and the level of GDP per capita.
JEL classification: H0; H1; R7.
Keywords: Public Employment; Regional Redistribution; Fiscal Policy Ins
truments.
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I. INTRODUCTION
The last decade has been characterized by a significant reduction in the shape
and size of public sector in most western economies. This trend could be inter
preted as a consequence of the mainstream theories that claim for efficiency
criteria in the provision of public goods and links these arguments with the pri
vatization process and the reduction of public sector. Some authors ( see Martí
nez- Mongay et al. 2002) have pointed out recently that there may be some
problems with this process: these authors find some threshold level such that if
the size of the public sector is below that level then the public target of smoo
thing the business cycle could be compromised. Other authors, like Alesina et
al. (2000), show that for some countries, like Italy, this process of reshaping pu
blic sector could be simultaneous to a phenomenon of regional redistribution via
the consolidation of regions with a high dependency on public employment. Our
paper analyses the evolution of public employment in Spain, where the recent
evolution of public employment coincides with a complex process of political
decentralization.
In the last ten years there has been a significant increase in the number of
public employees in Spain1. During the period 1990-1999 total public emplo
yment in Spain has increased a 17.2%. Spain has experienced an important pro
cess of socio-economic convergence towards the European Union and
simultaneously there have been several significant changes in its jurisdictional
organization. These changes provide several arguments that may help explaining
the increase in public employment. First, the provision of public services, such
as Education, Social Security and Health, has been extended to all the popula
tion. In a framework in which the population is becoming older and in which the
flow of immigrants is increasing significantly, the demand of those services has
augmented a lot.
Second, the increase might be due to the process of decentralization that
started in Spain early in the 80s. Regional Governments have been created and
public employment needs have not been entirely covered with employees
transferred, together with the new responsibilities, from the Central Go
vernment. It is interesting to observe that while the number of public emplo
yees at the Central Government and Social Security has decreased by 57.000
people (during the period 90-99), the number of workers at the Regional Go
vernments has increased by 165.000 (see the first graph). If we agree with the
1

It is difficult to compute the real number of public workers because the previous data is not
considering people in the army, in the administration of justice, those related to security and
those that are not civil servants but temporary workers in the Administration.
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usual assumption that there are economies of scale in the provision of public ser
vices, this result should not be surprising because 17 new administrations have
been created and it seems obvious that there are some important fixed costs.
PUBLIC EMPLOYMENT BY LEVEL OF ADMINISTRATION
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The process of decentralization has had an impact on the number of public
employees in the municipalities also. They have received more responsibilities
from the Central Government and this transfer has been simultaneous to a pro
cess of enlargement of the cities (the population is moving from the small villages to the medium and large cities). The number of inhabitants in a city is
precisely what determines the level of public services to be provided by munici
palities (water treatment, sewerage, transportation, urban development, etc.).
Finally, we argue that some public jobs might have been created on a basis of
political as well as redistribution arguments. The argument of public emplo
yment as a redistributive device has to do with the fact that the European Union
fixes some constraints to the Regional and Central Governments on the fiscal
policy instruments that can be implemented in order to foster economic growth
and employment. National Governments cannot make use of public transfers to
subsidize private or public firms, they cannot use tax deductions or tax credits
to favor local private firms in their territory, they cannot discriminate among
private agents (efficient versus inefficient firms), etc. Those constraints imply
that the fiscal policy instruments that the Central Governments can use in order
to reduce regional disparities in output levels are quite limited. Moreover, al
though Regional Governments hold responsibilities on R&D, Education and In
frastructures, that may have an impact on growth in the long-run, there is a lack
of instruments to fight unemployment in the short-middle run because the EU
fixes the same constraints to the regional authorities.
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In this framework, both Central and Regional Governments have an incentive
to use public employment as an alternative instrument to foster regional eco
nomic growth and employment. Even that national public administrations are
constrained by the Stability Pact which means that the instrument of public em
ployment cannot be used with no limit, there is a still an open debate, similar to
that on public debt, on the terms and conditions to assign the use of fiscal policy
instruments across the different levels of government. This debate could be en
riched if the agents could identify the criteria on which public authorities have
based their decisions to increase public employment. In this paper we argue that
such decisions may have not been based on economic arguments only.
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In the previous graph we can observe that there might be a negative rela
tionship between the regional level of GDP per capita and the variation in the
aggregate number of public employees for the period 1990-1998. Although we
should control for the level of responsibilities that have been transferred to the
Regional Governments, it seems that data shows that in those regions with lower
levels of GDP per capita the number of public employees has increased at higher
rates. Needless to say that regions have received more or less responsibilities re
gardless of their GPD per capita or any other measure of wealth but as a result of
a process of political bargaining instead. In fact, it is very significant that in one of
the poorest regions, Andalucia, the number of public employees (188.000) is lar
ger than in Cataluña, the Basque Country and Madrid (altogether, 187.000). Even
that those regions have similar levels of responsibilities, Andalusia has 3 millions of
inhabitants less than the other three, in 1999. This data rises some doubts on the
validity of the argument of economies of scale in the provision of public goods
that one may use in order to explain the increase in the number of public emplo
yees due to the process of decentralization and allows us to introduce the possi
bility of inefficiencies in the decisions on public employment.
—9—

Policy makers could argue that public employment has some positive effects
on the economy when used as a instrument to fight regional unemployment.
One of these effects might be that a permanent position in the Administration
guarantees a permanent source of income to the workers. If the number of public
employees is very large compared to the number of private workers we might
observe that the business cycle in that region is smoother than in those regions in
which public employment is not so significant2. Another positive effect could be
on the level of Human Capital. Due to the procedure followed by the Adminis
tration to hire its workers, public employees have a higher level of education
compared to the average level of education of a worker in the private sector.
However, if the number of public employees is very high, relative to the
number of workers in the private sector, this may have some negative impacts
on the economy: i) low motivation for entrepreneurs to develop market activi
ties, ii) high differentials between public and private wages, iii) rigidities in the
functional mobility of workers within the region, iv) dependency of workers and
families on public activity, which has negative consequences on the interregional
mobility of workers, etc.
Public employment presents advantages also from the political point of view.
On the one hand, public employment, as an instrument for redistribution, has
lower costs in political terms compared to the costs of redistributing through
personal transfers or public investment. These instruments are easy to monitor
through the budgetary process; this control relates to which region or which
agents will receive the transfers, the type of programs that are financed and the
degree of achievement of the goals of any policy. This is not the case with public
employment: is it possible to control the number of public workers needed to
provide some public services or public goods? is not it better having as many
workers as possible so that the Administration is closer to the tax-payers?. On
the other hand, we must point out also the interest of politicians and bureau
crats in increasing the number of public employees, which have been described
in the literature of Public Choice already: social power, maximization of budgets
under their control, etc.
I.1. The literature
The idea of public employment as a instrument of redistribution is not new in
the literature. There are several papers that deal with this issue. Alesina, Baqir
and Easterly (2000) present a theoretical model in which politicians use public
employment as an instrument for redistribution in order to circumvent political
2

However, one may argue that public employment is not evenly spread across the territory
in a region but it is concentrate in the capital. Therefore, public employment may foster diffe
rences bewteen cities in the same region.
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opposition to explicit tax-transfer schemes. They provide empirical evidence
that in US cities politicians use employment as a redistributive device. They find
that city public employment is significantly higher in cities where income inequa
lity and ethnic fragmentation are higher.
In a different paper, Alesina, Danninger and Rostagno (1999) have shown that
the number of public employees in the poorer regions in Italy is -after contro
lling for variables such as population, dependent population, urbanization, etc.
significantly larger than in the richer regions. They compute the amount of ex
penditure on public employment due to redistribution by estimating the excess
of public employees in the poorer regions compared to a benchmark economy.
They calculate that about half of the wage bill in the South of Italy can be identi
fied as a subsidy. Additionally, they show that both the size of public emplo
yment and the level of wages are used as a redistributive device.
However, even that the results of the paper and the methodology are quite
interesting, we think that the paper presents several shortcomings. The authors,
for instance, do not consider the role that decentralization may have played in
the expansion of public employment in Italy3. They only compare North vs.
South (as two different groups of regions) based on the total number of public
employees in both areas. Another shortcoming of their analysis is that although
its is based on political arguments, the authors do not introduce any variable to
test their significance (idiosyncracy of the party in power, political turnovers,
income inequality, unemployment rates, etc.).
In spite of the relevance of these studies into the debate through Europe on
how to allocate the margins fixed in the Stability Pact across regional and central
authorities, we did not find more contributions, neither empirical nor theoreti
cal, in the literature. Additionally, in Spain, a country with a high degree of de
centralization, this type of studies have not been developed yet. Even that there
are several studies4 that estimate the impact of public expenditure and taxation
on redistribution, public employment has never been the object of study in any of
those papers. In this paper we try to fill this gap and we provide some data to
properly assess the implementation of public policies through public employment.
We would like to run the same exercise as that in Alesina et al. (1999) for
Spain introducing political variables and considering the role of decentralization.
However, the lack of data available, specially that related to the socioeconomic
characteristics of public workers at the Central and Regional Governments, li
mits the scope of our analysis.
We will focus our analysis to estimate to what extend the amount of public
employment at the regional level can be explained according to political rather
3

They only control for those regions with a special status.

4

See Argimón et al. (1999) for a good survey on this literature.
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than economic arguments. The problem with some of the political arguments,
from an empirical point of view, is that the political behavior in the short run is
very difficult to capture. For instance, in the short run politicians can increase
public employment with ''temporary'' workers5. However, there is no data avai
lable on temporary public employees but on public employees that are civil ser
vants (they have a life-time job).
In spite of such difficulties we will try to test whether the color of the party
in power or the coincidence of the color of the parties in power in the Central
and Regional Governments may have any impact on the number of public em
ployees.
We argue that the Central Government may use public employment to fight
regional unemployment and to favor the regional authorities in some regions.
Additionally we test whether Regional Governments have increased the number
of public employees due to the new responsibilities, as a instrument to fight
unemployment or as a political device.
The paper is organized as follows. In section two we present the model to be
estimated. In section three we provide the main results of our estimations and
in section four we conclude.

II. THE MODEL: THE DETERMINANTS OF PUBLIC EMPLOYMENT
We are interested in determining the variables that may explain the number
of public employees in different regions. Our dependent variable will be the
number of public employees over total employment in a region. We estimate
two equations depending on the level of government. On the one hand we ga
ther Central Government and Social Security workers and on the other we con
sider workers at the Regional Government and the Municipalities. Additionally,
we estimate an equation based on the aggregate number of public employees,
for each region.
Our benchmark equation is
Public Employment it = f(.) + g(.) + εit
based on a panel of i regions (i=17) and t periods available (t=1990-1999). In
f(.) and g(.) we have different types of variables: time-invariant and time-variant
variables as well as region-specific variables.
In our analysis g(.) contains those variables that may explain the redistributive
role of public employment as well as the role of politics:
5

Public firms can hire people following a procedure that is more flexible than that followed
to hire civil cervants.
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• Unemployment rate.
• Income per capita.
• Coincidence between the color of the party in power in the Regional and
Central Executives.
• The political orientation of the party in power at the Regional Go
vernment.
f(.) contains those variables that could be related with differences in regional
necessities of public services and public employment. These variables are similar
to those which are regularly used to estimate the Wagner's law6:
• Number of Jurisdictional Units –local and provincial–.
• Population.
• Level of responsibilities of Regional Governments on public expenditure7.
• Dependency rate of the population, that is defined as: (65<Popi<16)/Total
employment.
It is important to stress that it is not our goal testing any theoretical model
derived from the modelisation of the behavior of governments. We just try to
provide some hints on the determinants of public employment in an environ
ment of a process of decentralization in which different levels of governments
may use public employment to fight unemployment or as a instrument to achie
ve political goals.

Error Term
The procedure followed by the Administration to hire public employees in
troduces a bias in the temporal path of the dependent variable. Public emplo
yees become permanent workers until retirement, after passing an exam. The
number of civil servants does not fluctuate according to the needs of the Admi
nistration, not even the number of temporary workers, as a consequence. The
refore, there is a lot of rigidity when a reduction in the number of public
employees is needed and this may cause that the dependent variable follows a
path that is autocorrelated.
Additionally, Regional Governments have been receiving new responsibilities
during the period 1981-2001 and they have been increasing the number of pu
6

Other variables that might be considered but which will not be used in our analysis: Crime,
Tax evasion, Urbanization rate, etc.

7

The distinction between special and regular regions will be essential. This distinction co
rresponds to regions with responsibilities on Education and Public Health, basically: Andalu
cia, Cataluña, Basc Country, Canary Islands, Navarre, Valencia and Galicia do have them.
Asturias, Balearic Islands and Castilla-la-Mancha have accepted the transfer on education, in
1998, the rest will receive Education by 2001. Finally, all regions have received Health Servi
ces by 2002.
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blic employees continuously. Some of them have been transferred from the
Central Government, while some others have been hired by the Regional Go
vernments directly. Even that we control for the process of decentralization by
introducing a variable that takes into account the level of responsibilities of each
region, this variable does not allow us to capture the increase of public emplo
yment due to decentralization correctly. In spite of the fact that we control for
the most important groups of responsibilities such as Education, Health and So
cial Security, we do not know exactly the transfer of public employees that co
rrespond to those responsibilities.
As a consequence, we have to correct for this dynamic bias. In order to do
so, we assume that the error term, εit , follows εit = ρεit−1+ µit , where ρ denotes
the autocorrelation coefficient and µit is i.i.d. Therefore, the equation to be es
timated is
y it = βx it + δzi + ηi + λ t + εit

where zi denotes time-invariant variables, while ηi and λ t refer to fixed indivi
dual and fixed time effects respectively.
The autocorrelation in the error term introduces several difficulties in the
estimation of the coefficients. The expansion of the error term implies that we
should estimate the equation
yit = ρyit −1 + βx it − βρx it −1 + δ (1− ρ)zi + (1− ρ)η1 + λ t − ρλ t −1 + uit .

However, in order to run the estimation, we should introduce several res
trictions on the coefficients. The estimation would provide
yit = ay it −1 + bx it − cx it −1 + dzi + λ*t + ηi* + uit

where λ*t =λ t −ρλ t −1 and ηi* = (1− ρ) ηi these coefficients should satisfy:
c = a *b

The problem is that by introducing those restrictions we are reducing the
degrees of freedom significantly. Given that the data available is very short, the
introduction of those restrictions is not harmless. Moreover, due to the lack of
data available it is very likely that we would accept the restrictions because the
test would not be powerful enough so as to reject them. If we imposed the
restrictions we would estimate
yit = βx it + δzi + ηi + λ t + uit / (1− ρL )

(1)

where L denotes the lag operator. In this paper we run a regression on equation
(1) using OLS and assuming an autocorrelated error term.
Alternatively, we could run our estimations considering an error term that
follows a random walk. However three considerations should be introduced.
— 14 —
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First, due to the short length of the data available estimating an ADF or a Di
ckey-Fuller test does not seem appropriate. Second, if we differentiate a statio
nary variable (although highly autocorrelated) we could be introducing non
invertible moving average processes which may cause problems in the estima
tes. Third, estimating the equations using variables in first differences introduces
heteroskedasticity in the standard errors. In short, we follow: i) we estimate
equation (1) using OLS and an autocorrelated error term, ii) when the estima
ted coefficient for ρ is very high we estimate an equation in which we use varia
bles in first-differences and we control for heteroskedasticity.

III. RESULTS
III.1. The regional distribution of public employment by the Central
III.1. Government
In this section we study the variables that might be considered by the Central
Government when deciding the distribution of public employees (Central Go
vernment and Social Security workers) across the regions. We estimate a model
in which we introduce several explanatory variables: i) the dependency ratio,
which measures the population whose age is below 16 or above 65 over regio
nal aggregate employment, ii) the unemployment rate, iii) GDP per capita, iv)
the level of decentralization, and finally, v) the coincidence between the colors
of the ruling parties in the Central and Regional Executives.
On the one hand, we expect to find a positive relationship between the
number of public employees and the dependency ratio, the unemployment rate
and the variable of political coincidence (we have argued that the Central Go
vernment might be favoring those regions in which the color of the ruling party
is the same to that in the Central Government). On the other hand, we expect a
negative sign for the variable that measures the level of decentralization of the
regions. The transfer of responsibilities from the Central to the Regional Go
vernments reduces the number of public employees in the Central Government
because they are transferred to the Regional Government. Finally, the expected
sign for GDP per capita is ambiguous. Even that we argued that the Central Go
vernment could favor those regions with lower GDP per capita (therefore the
expected sign would be negative), it is also true that the demand of some of the
public services that are labor intensive are positively related to GDP per capita
(we think of Health and Education basically).
We must emphasize that in all the regressions there are two variables that
are always significant and they have the expected sign. First, not surprisingly,
— 15 —

we observe that the Central Government allocates a lower number of public
employees in those regions whose Regional Governments have received more
responsibilities. Second, and more interesting, our regressions show that the
Central Government has allocated a large number of public employees in tho
se regions in which there is a coincidence between the color of the ruling party
in the Regional Government and that in the Central Government. This result
suggest that politicians at the Central Government may have favored those re
gions in which the color of the ruling party is the same. We present these re
sults in Table I.
In the first column we present the results that correspond to the estimation
of an equation in which both individual and time fixed effects are considered. In
this column we show that: i) the allocation of public workers across regions de
pends positively on the regional unemployment rates, ii) regional public emplo
yment is negatively related to regional GDP per capita, therefore suggesting that
those regions with lower levels of income are the ones that have received larger
levels of public employment. Only the dependency ratio presents a coefficient
that is non-significant. Finally, we must note that the estimated coefficient for ρ
is not very high.
Table I
DEPENDENT VARIABLE: LOG OF CENTRAL GOV'T EMPLOYEES PER WORKER
Model (AR1)

(1)

(2)

(3)

Explanatory Variables

Coeff.

T-Student

Coeff.

T-Student

Coeff.

T-Student

Constant

27.26

-2.501

-2.246

-1.538

14.968

-2.533

Dependency ratio

0.484

-1.091

-1.342

-4.160

-0.386

-0.939

Unemployment

0.480

-2.568

-0.175

-1.389

-0.137

-0.899

GDP per capita

-3.116

-2.158

-0.383

-2.115

-1.406

-1.782

Decentralization

-1.088

-3.790

-0.6122

-16.465

-0.661

-3.455

Political Coincidence

0.297

-5.164

-0.267

-5.060

-0.236

-4.409

Fixed Time effects

Yes

yes

Trend

Fixed individual effects

Yes

no

Yes

Rho

0.688

0.883

0.806

R-Squared

0.917

0.817

0.891

F(16,107)= 8.208

F(7,107)= 4.749

F-Value

In order to test for the robustness of the previous results, in column (2) we
introduce the restriction that there is a common individual effect. This is equi
— 16 —
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valent to estimating a regression in which we do not take into account regional
differences. Therefore, it is like if we were studying the determinants of aggre
gate public employment at the Central Government. This restriction introduces
two important modifications in the results and in the expected signs of the va
riables. On the one hand the value of the rho coefficient is larger, which might
be explained by the fact that under the null hypothesis the aggregate level of
employment has a temporal component that is very strong: although it is not
difficult to reallocate public employees across regions, reducing the aggregate
number of public employees is almost impossible (we are controlling for the
process of decentralization). On the other hand, the sign of the variable GDP
per capita takes the positive sign which might be due to the fact that the de
mand of public services such as Education and Health are positively related to
the level of income. In spite of those results, when we test the restriction of
common intercepts we reject it.
Finally, we test whether fixed time effects are relevant or not. The results in
column (3) correspond to an estimation where we substitute fixed time effects
by a trend. As we can observe, the results in (3) are very similar to those in (1),
except to what refers to the signification of the coefficient of the unemployment
rate. Anyhow, we reject the null hypothesis, which suggests that the model in
equation (1) is the preferred one.
Therefore, the previous results indicate that the Central Government might
have been using public employment as a instrument to fight unemployment and
to favor the poorer regions and also that the Central Government might have
been favoring those regions whose Regional Government's ruling parties were
of the same color as that of the Central Government.
III.2. The determinants of public employment by the Regional
III.2. Governments
In this section we try to determine the variables that might be considered by
the Regional Governments when deciding on the number of public employees.
This decision will depend largely on the level of responsibilities received by Re
gional Governments from the Central Government. In fact, we think that this
argument is quite relevant for the results of our estimates because in those re
gions with lower levels of responsibilities the number of public employees is not
endogenously decided but it depends largely on the Central Government's deci
sion to transfer more responsibilities8. For those regions (all but 5) the temporal
component of the dependent variable is quite important because they have
8

The transfer of some responsibilities may represent that the Regional Government's num
ber of employees two or threefolds.
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been receiving responsibilities continuously. Even that we try to control for this
temporal path by introducing a temporal dummy variable and a variable that ta
kes into account the process of decentralization, the temporal component is still
present and it is reflected in the autocorrelation term, which is very large and
which might introduce too much noise in the estimations.
One may argue that we should test for unit roots in the variables to check
whether we should work with variables in first-differences instead. However,
there are two problems with this approach. First, due to the short length of the
data, there is a lag of power in the test and it is very likely that the test would be
biased towards accepting the hypothesis that ρ=1. Second, when we differen
tiate we eliminate all those variables that are time invariant which means that
we should run our estimations without any of the individual-specific variables.
When we do so we observe that although we control for autocorrelation, we
introduce the problem of heteroskedasticity and the estimations with hete
roskedastic-consistent errors are rather unsatisfactory.
In Table II we present the estimations considering the variables in levels and
introducing an autocorrelated error term. As in the previous section, in column
(1) we present the estimation considering both fixed time and individual effects,
while in columns (2) and (3) we test the null hypothesis of a common intercept
and the presence of a trend in the time fixed effects respectively. In all of the
estimations we observe that the ρ coefficient is very high (ρ >0.84$), which
might indicate that the estimates are non consistent.
In spite of the large value of that coefficient, it is interesting to note that there
are four variables that have the same sign and level of signification regardless of
the specification that we use. According to these results we could say that: i)
public employment in the regional governments depends positively on the level
of reponsibilities of the regional governments, ii) the number of public emplo
yees is larger in those regions in which regional parties are in power, compared
to those regions with right-wing ruling parties, iii) there is no relationship
between public employment and regional unemployment rates, iv) public em
ployment is negatively related to the number of municipalities in the regions.
Even that we expected a positive sign of this variable, the negative sign might be
due to the fact that the larger the number of municipalities in one region the
lower the number of inhabitants (the population is more disperse), which is
what determines the level of public services to be offered and thus the number
of public workers in the municipality.
In column (1) the results correspond to an estimation in which both time and
individual fixed effects are considered. A part from the results that we mentio
ned in the previous paragraph, the other variables are non significant and the
rho coefficient is very high (0.944), as we already mentioned.
— 18 —
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Table II
DEPENDENT VARIABLE: LOG OF REGIONAL GOV'T EMPLOYEES PER WORKER
Model (AR1)

(1)

(2)

(3)

Explanatory Variables

Coeff.

T-Student

Coeff.

T-Student

Coeff.

T-Student

Constant

-4.050

-1.149

-3.649

-3.299

-4.399

-1.760

Dependency ratio

-0.361

-1.032

-0.288

-1.140

-0.542

-2.226

Unemployment

-0.022

-0.175

-0.092

-0.801

-0.024

-0.258

GDP per capita

-0.349

-1.008

-0.393

-2.978

-0.523

-2.010

Decentralization

-0.355

-3.149

-0.190

-7.850

-0.296

-2.960

Left-wing party

-0.006

-0.134

-0.093

-2.506

-0.023

-0.640

Regional Party

-0.285

-3.076

-0.143

-2.102

-0.256

-2.931

Local govt's

-0.128

-2.548

-0.066

-2.148

-0.124

-2.607

Fixed Time effects

Yes

yes

Trend

Fixed individual effects

Yes

no

Yes

Rho

0.944

0.840

0.929

R-Squared

0.905

0.723

0.894

F(16,104)= 4.446

F(7,104)= 1.596

F-Value

In column (2) we estimate an equation in which we introduce the restriction
that there is a single individual effect. Even that under this specification the ρ
coefficient is smaller, when we test the null hypothesis of common individual
effects, we reject it.
In column (3) we estimate the first equation but we substitute the fixed time
variable by a trend. Under this assumption the estimates are very similar to tho
se in column (1), the main differences being that the number of public emplo
yees is positively related to the dependency ratio and that the GDP per capita
affects positively public employment (we have provided intuition for this result).
When we test the null hypothesis, we cannot reject it. Therefore it seems that
this model is preferred to that in column (1).
Nevertheless, due the high coefficient for ρ (0.929) we decided to estimate
the previous equation considering variables in first differences. There are two
differences with the previous equation. First, when we take first differences we
cannot use the variables that are related to the color of the party in power (with
this specification they do not have any interpretation). We substituted those va
riables by a new one that collects the shift in the ruling parties in the Regional
Governments. Second, we have to omit the variable related to the number of
municipalities, because it is time invariant.
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The results are presented in Table III. The differences between the estimates
in column (1) and (2) depend on the consideration or not of heteroskedastic
consistent standard errors. The value of the coefficients is the same, but not the
size of the standard errors, which affects the value of the T-Statistics. We must
notice also that the R2 has decreased significantly. Even that some of the results
in column (1) are very interesting, when we use heteroskedastic-consistent
standard errors, the signification of the coefficients decreases significantly. None
of the variables, except the level of decentralization and GDP (which has a ne
gative sign), are significant. These results suggest again that regional public em
ployment is larger in those regions with lower levels of GDP per capita.
Table III
DEPENDENT VARIABLE: LOG OF REGIONAL GOV'T EMPLOYEES PER WORKER
First diferences

(1)

(2)

Explanatory Variables

Coeff.

T-Student

Coeff.

T-Student

Constant

-0.233

-2.349

-0.233

-1.859

Dependency ratio

-0.334

-1.232

-0.334

-1.444

Unemployment

-0.054

-0.459

-0.054

-0.446

GDP per capita

-2.530

-2.414

-2.530

-1.904

Decentralization

-0.589

-5.461

-0.589

-2.137

Political turnover

-0.034

-1.854

-0.034

-0.971

Fixed Time effects

Yes

Yes

Heteroskedastic-consistent errors

No

Yes

0.372

0.372

R-Squared

Therefore, we cannot provide strong evidence that Regional Governments,
when deciding their number of public employees, take into consideration varia
bles such as unemployment or the ratio of dependent population even that the
re is some evidence regarding the GDP per capita. However, there is strong
evidence that the levels of public employment at the Regional Governments are
strongly determined by the process of decentralization.
III.3. The aggregate level of public employment
Once we have analyzed the determinants of the regional allocation of public
employment by the Central Government as well as the determinants of public em
ployment by the Regional Governments, in this section we study the variables that
may explain the aggregate level of public employment in each of the regions.
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Two important considerations should be taken into account prior to the
analysis. On the one hand, we have already mentioned that the increase in the
number of public employees at the Regional Government has been significantly
larger than the reduction of employees at the Central Government. This might
indicate that there is a large number of public employees in the Central Admi
nistration that have not been transferred to the Regional Governments to
gether with the new responsibilities. These workers might have been
reallocated, inefficiently, in those regions in which the role of the Central Go
vernment is still predominant. This argument might explain the negative rela
tionship that we find between aggregate public employment and the level of
decentralization.
On the other hand, there is still a problem of autocorrelation. The temporal
component of public employment is still rather important due to the rigidities in
the fluctuation of aggregate public employment. Even that we run our estimates
controlling for autocorrelation in the error term, the results must be taken with
some care due to the high coefficient for ρ. In the next tables we present our
results considering: i) an autocorrelated error term, ii) taking variables in first
differences.
In Table IV, we provide the results when we run our estimates considering
an autocorrelated error term. In both columns we find that the level of public
employment decided by the Regional Governments depends positively on the
dependency ratio and negatively on the level of decentralization. This last result
suggests, unexpectedly, that those regions with a lower level of responsibilities
have larger levels of public employment. In the previous paragraph we argued
that this result might be due to the fact that the Central Government reallocates
part of those workers that have not been transferred to the Regional Go
vernments together with the new responsibilities across those regions in which
the Central Government provides most of the public goods.
The other variables present different signs and degrees of signification that
depend on the specification. In column (1) we estimate a AR(1) in which both
individual and time effects are considered. The first thing to be mentioned is
that the coefficient ρ is very closed to 1, which indicates that the estimates
might be non-consistent, although most of the variables have the expected sign.
The results indicate that, once controlling for the level of responsibilities trans
ferred to the Regional Governments, those regions with lower GDP per capita
have higher levels of public employment. The results also show that those re
gions with a larger number of municipalities have less public employment due to
the fact that the dispersion of the population across many municipalities reduces
the provision of public services to be provided by this level of administration. In
this estimation we do not find any relationship between public employment and
any of the variables that refer to politics.
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In column (2) we run the same exercise introducing the restriction of
common individual effects. However, the F-Test rejects the null hypothesis of
common intercepts9.
Table IV
DEPENDENT VARIABLE: LOG OF TOTAL PUBLIC EMPLOYEES PER WORKER
Model: AR(1)

(1)

(2)

Explanatory Variables

Coeff.

T-Student

Coeff.

T-Student

Constant

48.821

-3.152

-3.334

-4.874

Dependency ratio

-0.350

-2.873

-0.306

-2.119

Unemployment

-0.091

-1.642

-0.332

-5.502

GDP per capita

-1.208

-2.625

-0.087

-1.024

Decentralization

-9.177

-2.903

-0.115

-6.454

Left-Wing party

-0.111

-1.804

-0.044

-0.558

Regional Party

-0.084

1.820

-0.063

-1.315

Local Govt's

-3.984

-2.888

-0.016

-0.979

Political Coincidence

-0.080

-1.317

-0.051

-0.613

Fixed Time effects

Yes

Yes

Fixed individual effects

No

Yes

Rho

0.967

0.765

R-Squared

0.959

0.898

F-Value

9.570

Given that the estimated coefficient for autocorrelation is very closed to 1,
this result might indicate that we should take variables in first differences. This
forces us to avoid using the variable related to the number of municipalities and
also that we modify the variables that try to capture the political arguments. We
used a variable that collects the shift in the color of the ruling parties in the Re
gional Governments during our period of analysis.
Additionally, the variable that relates to the coincidence between the color of
the ruling parties in the Central and Regional Governments is modified so as to
capture changes in this coincidence (from non-coincidence to coincidence and
vice-versa). In the previous section we mentioned already that this procedure
9

We have also tested for common fixed time effects. However, results are not provided
because in that regression the iteration procedure stops before rho converges.
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could introduce the problem of heteroskedasticity, even that we could avoid the
inconsistency of the estimated coefficients due to autocorrelation.
In Table V, column (2) we present the estimations considering heteroskedas
tic-consistent standard errors.We can observe that the aggregate level of public
employment at the regional level depends positively on the dependency ratio.
Unfortunately, none of the variables are significant, including the variable that
relates to the process of decentralization (which might be due to the fact that
the impact of decentralization on the level of public employment at the Central
Government might compensate the increase of public employment in the Re
gional Government). Only the variable that represents the variation of the coin
cidence of the color of the ruling parties in the Central and Regional
Governments is significant. The negative sign of this variable suggests that the
more changes there are in the coincidence between the ruling parties in both
levels of government the lower the level of aggregate public employment.
Table V
DEPENDENT VARIABLE: LOG OF TOTAL PUBLIC EMPLOYEES PER WORKER
First diferences

(1)

(2)

Explanatory Variables

Coeff.

T-Student

Coeff.

T-Student

Constant

-0.146

-3.275

-0.146

-2.396

Dependency ratio

-0.376

-3.126

-0.376

-3.351

Unemployment

-0.063

-1.218

-0.063

-1.428

GDP per capita

-1.251

-2.635

-1.251

-1.796

Decentralization

-0.031

-0.064

-0.031

-0.514

Political turnover

-0.013

-0.602

-0.013

-1.523

Political coincidence

-0.049

-1.129

-0.049

-2.671

Fixed Time effects

Yes

Yes

Heteroskedastic-consistent errors

No

Yes

0.435

0.435

R-Squared

IV. CONCLUSIONS
It is very important that we stress that in our estimates we differentiate
whether the dependent variable is the level of public employment at the Central
Government or the Regional Governments instead. The reason for this diffe
rentiation is that we think that, once controlling for the process of decentraliza
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tion and for the temporal component of the dependent variable, we can isolate
some of the determinants of the regional allocation of public employees by the
Central Government. However, this is not the case with the level of public em
ployment decided by the Regional Governments. In this case we think that the
decision is not endogenous to the Regions, but it depends on the Central Go
vernment's decisions to transfer more or less responsibilities and the amount of
public employees managed or provided them. This will introduce some noise in
our estimates.
Once we made those considerations we think that we derive some interes
ting results from our analysis
First, we tried to shed some light on the determinants of the regional alloca
tion of public employment by the Central Government. Our results confirm the
role played by the decentralization process and we observe that those regions
that have received a larger amount of responsibilities have a lower level of pu
blic employees that depend from the Central Government. These results su
ggest also that the Central Government has taken into account the color of the
party in power at the Regional Government. This is what indicates the positive
sign (and significance) of the variable that collects the coincidence of the color of
the ruling parties in both the Regional and the Central Governments.
Although the results concerning the previous variables were quite robust, the
other variables present some variation in both the significance and the signs, de
pending on the final specification of the model. However, after running some
tests, the results of the preferred specification (that considering both time and
individual fixed effects) seem to indicate that the Central Government may have
allocated public employees favoring those regions with larger unemployment
rates as well as lower levels in per capita income. In this specification, the level
of autocorrelation indicated that it was running the estimations using variables in
first differences was not necessary.
Second, we studied the variables that might be considered by the Regional
Governments when deciding the level of public employment in their regions.
We have devoted special attention to deal with the problem of autocorrelation.
As expected, the variable that has played the most relevant role, in any of the
specifications, is the one that controls for the process of decentralization: we
obtain that the regions that have received larger levels of responsibilities are the
ones that have larger levels of public employees. Again, the other variables that
we considered present different signs and degrees of significance depending on
the specification of the model.
On the one hand we run a regression with the variables in levels, considering
both individual and fixed time effects and introducing an autocorrelated error
term. The specification that has been chosen presents several interesting re
sults. First, it seems that the level of public employment depends positively on
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the level of per capita income. Even that it seems that this result contradicts our
argument, we already mentioned that this variable could also take a positive
sign, because the demand of some public services (e.g. Health and Education)
depends positively on the level of regional income. Second, we show that those
regions with regional ruling parties, compared to those regions with right-wing
oriented parties, present larger levels of public employment. Finally, we have
also observed that the variable that represents the number of municipalities is
significant and it has a negative sign, which indicates that those regions with a
larger number of municipalities present lower levels of public employment. Al
though the intuition may suggest an opposite sign, this result might be due to
the fact that the larger the number of municipalities the lower the size of the
local governments, for a given population, because the level of public services to
be provided by the municipalities depends on the size of the population.
In spite of those interesting results, it is important to stress that the coeffi
cient of autocorrelation was very high and that the results may be inconsistent.
When this occurs, the researchers estimate the regressions using variables in
first differences. By doing so we avoid the problem of autocorrelation and also
the problem to determine whether individual effects are fixed or random.
However, even that in time series analysis this is the right procedure, in case of
panel data we introduce the problem of heteroskedasticity. Even that our esti
mations considering first differences are very interesting, these results are not
robust to heteroskedasticity. Once we control for heteroskedasticity we obtain:
a) the variable that controls for the process of decentralization is significant and
has the expected sign, b) The GDP per capita is significant, with a negative sign,
suggesting that those regions with lower GDP per capita have larger levels of
public employment.
Finally, we estimated a third regression with total public employment at the
regional level as the dependent variable. As expected, the dependent variable
still presented the problem of autocorrelation. The results of the estimation in
first differences and controlling for heteroskedasticity showed that the aggregate
level of public employment depends positively on the dependency ratio and that
the shift of the colors of the ruling parties in both executives favored lower le
vels of aggregate public employment.
Summarizing, in this paper we showed that, at least to what refers to the re
gional allocation of public employment by the Central Government, the Central
Government may have used public employment as a instrument to favor those
regions with: i) larger levels of unemployment, ii) lower levels of income per
capita, iii) a coincidence of the color of the parties in power in both levels of
Government. The results were not so robust to what concerns the determi
nants of public employment by the Regional Governments. Unfortunately, we
did not find strong empirical evidence on the role that variables such as unem
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ployment or the dependency ratio might have played. However, we showed
that the path of the dependent variable is strongly determined by the process of
decentralization even that it seems that Regional Governments in those regions
with lower levels of GDP per capita tend to have a large number of public em
ployees.
We think that once all responsibilities have been transferred to the regional
governments (by 2002) the results of our estimates will improve considerably
because: i) the decision on the level of employment at the Regional Government
will be endogenous, ii) we will be able to isolate the variables that might be con
sidered by the Regional Governments when deciding the level of public emplo
yment.
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DATA
a) Data on the number of Public Employees is available at the Registro Central
de Personal (Source: Ministry of Public Affairs) for the period 1990-99
for all regions. Data corresponds to:
• Public Employees at the Central Administration, includes all public
employees except those in:
– Justice
– Armed Forces (except civil employees at the Ministry of Defense)
– National Security (Police)
– Employees in Public Firms and Public Agencies
• Public Employees in the Regional Administrations (except Police, Jus
tice and employees in Public Firms and Public Agencies)
• Public Employees in the Local Administration.
• Universities.
b) Expenditure in Public Employment (this corresponds to Chapter I in the
Budget): this data was collected from the Executed Budget considering
all agents at any level of administration. This means that data includes
wages and salaries of all Public Employees, including those in Justice, Po
lice, Public Firms and Public Agencies.
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c) Regarding the other variables:
• Population. Source BBV.
• Dependency rate of the population. Source BBV.
• Unemployment Rate. Source BBV
• Income levels}. Source: INE, Contabilidad Regional de España.
• Political turnover and political idiosincracy of goverments.Source: Mi
nistry of Internal Affairs.
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