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Abstract

Using matching methods, we estimate the public-private wage gap in seven Latin

American countries—Argentina, Bolivia, Brazil, Chile, Costa Rica, Paraguay and

Uruguay—for the years 1999 and 2007. These methods do not require any estimation

of earnings equations and hence no validity-out-of-the-support assumptions;

furthermore, this approach allows us to estimate not only the average wage gap but

also its distribution. Our main findings indicate that the average public sector worker

earns more than his/her private counterpart. This differential has increased over the

1999-2007 period. Our results also show that there are important differences along

the wage distribution. In particular, we find that the public sector wage premium

declines as it moves up the conditional wage distribution, becoming a public sector

wage penalty for the higher percentiles. Over the 1999-2007 period, the public-private

wage gap changes from positive to negative at higher percentiles of the distribution,

but still the most qualified public sector workers do face a wage penalty. Therefore,

the profitability of public sector employment seems to be at its greatest at the lower

end of the wage distribution.
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I. Introduction

The public sector is the largest spender and employer in almost every developing country, and public
service performance is still a major concern. This fact can be observed both in continuing research on
the topic and in growing support of public sector reforms from international lending institutions, with
civil sector enhancement as a major component.

1

One of the requirements to increase efficiency is related to the capacity of the public sector to attract
and retain highly–skilled personnel, which in turn relates to their wage policies.

2
Therefore, the wage

gap between public and private sector workers remains a relevant research topic.

The general perception is that civil servants are overpaid. The traditional empirical evidence has
endorsed this view, concluding that there is a substantial public sector premium, as shown by the
seminal work of Gregory and Borland (1999), followed by a number of country studies for both
developed and developing economies. High public sector wages are seen as a source of inefficiency in
public service provision and as a rent for public sector workers.

More recent research—mostly for developed countries—emphasizes that the wage premium is not
homogeneous across the wage distribution (Melly, 2005; Lucifora and Meurs, 2006; Glinskaya and
Lokshin, 2007); in fact, these studies show that the wage premium is higher at the lower end of the
wage distribution and decreases as it moves up the wage distribution.

There are a number of studies for developing countries but, apart from Panizza (2001) and Panizza and
Qiang (2005), there is less research for Latin America, a region that has implemented important public
sector reforms in recent decades (Lora, 2007; Chaudhry et al., 1994; World Bank, 2008). In particular,
few studies have explored the existence of a negative high-skill wage premium in Latin America that
may render difficult for the civil service to attract qualified workers.

This research attempts to fill this gap. Following Ñopo (2008) and Frölich (2007), we apply matching
methods to estimate the public-private wage gap in seven Latin American countries (Argentina, Bolivia,
Brazil, Chile, Costa Rica, Paraguay and Uruguay) for the years 1999 and 2007. We opt for this method
because it does not require any estimation of earnings equations and hence no validity-out-of-the-
support assumptions either. Furthermore, this approach allows us to estimate not only the average
wage gap but also its distribution.

Besides this introduction, the paper is structured as follows. Section II provides a brief overview of the
literature on the public-private wage gap. In Section III the methodological approach is presented.
Section IV describes the data. Section V presents our results. Section VI concludes.

II. Previous Literature on the Public-Private Wage Gap

The empirical evidence has devoted considerable attention to public-private wage differentials. There
are excellent surveys about this issue for developed countries; for instance, Ehrenberg and Schwartz
(1986) present evidence of a public sector wage premium in their review of 23 studies, Gregory and
Borland (1999) review 34 studies, and find that the public sector wage premium is high and statistically
significant for women but not always statistically significant for men.

More recently, a large number of studies for developing countries have been published. Among others,
Adamchik and Bedi (2000) for Poland, Skyt-Nielsen and Rosholm (2001) for Zambia, Christofides and

1 International lending organizations, such as the World Bank and the Inter-American Development Bank, have shown a renewed
interest in civil service reforms. For example, Lora (2007) states that, after 20 years of reforms of a state apparatus, the region still
has a long way to go in terms of modernizing civil service administration. The World Bank (1997, 2000) highlighted mechanisms as
new civil service rules, including merit-based recruitments and promotion, to enhance public sector efficiency. See also OECD
(2008, 2009) for recognition of how the management of public servants is still a highly sensitive issue in most OECD member
countries.
2 As described by Van Doeren et al. (2008), one of the drivers of efficiency in the public sector is the human resources
management practice, and wages are important for attracting and retaining qualified staff, especially in cases of skill shortages.
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Pashardes (2002) for Cyprus, Aslam and Kingdon (2009) and Hyder (2005) for Pakistan, Gorodnichenko
and Sabirianova (2007) for Ukraine, and Glinskaya and Lokshin (2007) for India. There are studies that
include more than one country, such as Panizza and Qiang (2005) for 13 Latin American economies.

Table 1 summarizes some of the research on the public-private wage gap. Most studies find a wage
differential in favor of the public sector.

3
An explanation for this result is that there could be incentives

to overpay public sector workers and buy their cooperation and political support. First, because it is
difficult for the society to punish governments politically for paying higher wages to public servants.
Second, because public sector workers are generally organized and constitute an important interest
group that can exercise pressure on the government.

Moreover, the public sector can overpay its workers because higher wage costs are passed on to people
through higher taxes. The fact that public services are considered indispensable implies an inelastic
demand for them, and an inelastic derived demand for labor; therefore, wage increases can be passed
onto consumers (Borjas, 2000; Mueller 1998). In addition, since most of these services have no
substitutes; employers (governments) have low capacity to resist union pressure or strikes.

Table 1 also summarizes the empirical strategies used to test whether there is a public-private wage
gap. The methods applied to analyze the issue have evolved over time; the earlier papers mainly
estimated earnings equations by OLS (Smith, 1976; Gunderson, 1979; Lindauer et al., 1983). Later, new
methods intending to correct for selection bias due to the non random allocation of workers between
sectors were implemented, e.g., Terrel (1993) for Haiti, Hou (1993) for Taiwan, Lassibille (1996) for
Spain, and Hartog and Oosterbeek (1998) for the Netherlands.

Furthermore, there are at least two issues highlighted by researchers when estimating wage gaps.

First, it has been argued that estimating only the average wage gap is a drawback, given wage
differentials’ heterogeneous behavior (Bales and Rama, 2002; Panizza, 2001; and Katz and Krueger,
1991; among others). In fact, some research has found that the public sector has a more compressed
wage structure than the private sector. The observed pattern is that workers in the lower part of the
conditional wage distribution have a positive differential with respect to the private sector, while
workers in the higher part of the wage distribution face a negative differential (Gregory and Borland,
1999). Furthermore, this literature can be divided into those studies that analyze the heterogeneity of
the wage premia for workers with low/high skills (Panizza, 2001; Katz and Krueger, 1991); and those that
examine the public-private sector wage gap at different points of the conditional wage distribution using
quantile regressions, i.e., Melly (2005) on Germany; Poterba and Rueben (1994) on the U.S.; Mueller
(1998) on Canada; Blackaby et al. (1999) on the U.K.; and Lucifora and Meurs (2006) on Italy, France and
the U.K. Their results point out that, in countries like the United States, Canada and the United Kingdom,
the public sector’s wage premium declines as it moves throughout the conditional wage distribution,
suggesting that the profitability of public sector employment is higher at the lower end of the wage
distribution. In the case of developing countries the evidence is limited. Skyt-Neilsen and Rosholm
(2001) for Zambia and Hyder and Reilly (2005) for Pakistan find a positive average public pay premium;
this premium is found to decline monotonically as it moves towards the higher part of the conditional
wage distribution; moreover, in Zambia the pay gap became negative for highly educated public sector
workers.

Second, earnings equations and the Oaxaca-Blinder decomposition have been criticized due to
misspecification, attributable to differences in the supports of the empirical distributions of individual
characteristics for the two groups of workers being analyzed (Bellante, 2007; Ñopo, 2008). The problem
is that these methods do not restrict the comparison to those individuals with comparable
characteristics in both groups. To overcome this drawback, recent studies have applied matching
methods to estimate the public-private wage gap: Glinskaya and Lokshin (2007) for India, and Bellante
(2007) for the US. Propensity score matching does not require estimating earnings equations and
therefore no validity-out-of-the-support assumptions are needed. This method deals partially with the

3 The exceptions are Poland (Adamchick and Bedi, 2000), Russia (Brainerd, 2002), Yugoslavia (Lokshin and Jovanovic, 2003) and
Ukraine (Gorodnichenko and Sabirianova, 2007).
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selection bias problem and provides information about the distribution of the unexplained pay
differences.

The existing literature on the public-private wage gap for Latin America does not address these issues in
depth. We attempt to fill this gap, applying matching methods, which allow us to compare similarly-
skilled public and private workers, considering differences in the distribution of their characteristics.
Moreover, this approach allows us to analyze whether the wage gap displays heterogeneous behavior
throughout the conditional wage distribution.

III. Methodology

We use propensity score matching (PSM) to estimate the public-private sector wage gap for a group of
seven Latin American countries for the years 1999 and 2007. PSM is a technique frequently used to
identify a control group that exhibits the same distribution of covariates as a treatment group, in non-
experimental data.

4

As stated by Frölich (2007) and Ñopo (2008), PSM can also be used outside the context of treatment
evaluation; for example, to disentangle the effects from observable and unobservable variables, as a
nonparametric alternative to the Oaxaca-Blinder wage differentials decomposition.

In this paper, we use PSM method to identify workers in the public sector that display the same
observable characteristics as private sector workers, and compare their wages. This approach does not
require estimating earnings equations for public and private sector workers, and thus it is not necessary
to assume that the linear estimators of the earnings equations are valid out of the supports of individual
characteristics for which they were estimated (Ñopo, 2008).

Let Di  {0, 1} denote whether an individual received a treatment, and Wi  {0, 1} denote the respective
potential outcome for each state. Ideally, one would like to know the treatment effect for each
individual i, that is:

τi = Wi (1) − Wi (0)

However, only one of the potential outcomes is observed for each individual i. This is known as the
fundamental identification problem in the related literature. The unobserved outcome is called the
counterfactual outcome. Hence, estimating the individual treatment effect τi is not possible and one has
to concentrate on average treatment effects. The average effect of treatment on the treated would be:

E[W 1 − W 0 |D = 1]

One crucial assumption is unconfoundedness. If all variables that influence treatment assignment and
the potential outcomes are observed, then conditional on these confounding variables X, the potential
outcomes are stochastically independent of D.

5

That is,

W 0⊥ D |X,

Since conditioning on all relevant covariates is limited in the case of a high dimensional vector X (curse
of dimensionality), Rosenbaum and Rubin (1983b) suggest the use of the so-called balancing scores b(X),
i.e., a function of the relevant observed covariates X such that the conditional distribution of X given
b(X) is independent of assignment into treatment (in our case, working in the public sector). One

4 See, for example, Heckman et al. (1997), Dehejia and Wahba (2002), Lechner (2002), and Smith and Todd (2005).
5 This assumption is also known as selection on observables (Barnow et al., 1981), ignorable treatment assignment (Rosenbaum
and Rubin, 1983a) or conditional independence assumption (Lechner, 1999).
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possible balancing score is the propensity score, i.e., the probability of participating in the treatment
given the observed characteristics, X. Rosenbaum and Rubin (1983a) demonstrate that the vector of
covariates X could be replaced by the probability of treatment assignment, known as the propensity
score, i.e.

W 0 ⊥ D |p(X)

where p(x) = Pr(D = 1|X = x), such that the average treatment effect on the treated can also be
estimated by matching on the one-dimensional propensity score.

Individuals working in the public sector (D = 1) would be the treated group, while private sector workers
(D = 0) conform our comparison group. As Frölich (2007) demonstrates, the consistency of PSM follows
from a purely mechanical property of conditional densities. Therefore, the justification of PSM is not
based on any properties of potential outcomes, at least when one is interested in disentangling the
effects from observables and unobservables, as is our case. The PSM estimator is simply the mean
difference in outcomes over the common support, appropriately weighted by the propensity score
distribution of participants.

Let W be wages and X a set of workers’ observable characteristics (for example, human capital
endowment). Then, we would estimate the average wage public workers receive if they have the same
distribution of human capital characteristics as private workers. Therefore, the comparison between
paired individuals generates matched “control” groups that can be used as virtual counterfactuals.

Moreover, PSM allows us to estimate not only the average wage gap between public and private
workers, but also its distribution. PSM can be used to estimate adjusted density and distribution
functions. In fact, we can estimate how much public sector workers would earn if they had the same
distribution of human capital characteristics as private sector workers. The adjusted quantiles can be
obtained indirectly by inverting the adjusted distribution function obtained from PSM. This analysis
provides insights into the distribution of the unexplained wage differences between public and private
workers.

Our implementation of the methodology follows carefully the steps suggested by Caliendo and Kopeinig
(2008). First, we estimate a probit regression for the treatment enrollment probability

6
on years of

schooling, potential experience, potential experience squared, tenure, tenure squared, gender (woman
= 1), marital status (married = 1), and regional dummies (country specific)

7
; this specification is the same

across all the countries and years (1999 and 2007).
8

Second, the treated units are matched. We
implement a range of algorithms (one-to-one matching with replacement, five-nearest neighbor
matching, radius matching and kernel matching

9
), in order to gauge the effect of using a particular

matching estimator on the outcome; this allows us to check the robustness of our results. Third, we use
two methods to accurately determine the region of common support: (i) all observations with a
propensity score smaller than the minimum and larger than the maximum in the opposite group
(minima and maxima criterion) were deleted, (ii) the trimming approach of Heckman et al. (1997) was
used

10
; in particular, five percent of the observations with very low density values were trimmed.

Fourth, the matching quality is observed by comparing the propensity score histograms and
checking whether the respective matching procedure is able to balance the distribution of the
relevant variables in both private and public sector workers. The standardized mean bias (SMB),
suggested by Rosenbaum and Rubin (1985), and the pseudo-R

2
, suggested by Sianesi (2004), are also

used. Finally, the average public-private wage gap for common support population and the adjusted
density are estimated.

6 The propensity score is computed using the respective sample weights for each country.
7 For each country, the capital city is used as reference.
8 The only exceptions are: Argentina, which does not have data on tenure in 2007, and Brazil, which does not have data on marital
status for 1999 and 2007.
9 For the one-to-one matching with replacement, the five-nearest neighbor matching, and the radius matching, we define a caliper
(or value for maximum distance of controls) of 0.01.
10 See also Heckman et al. (1998) and Smith and Todd (2005).
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IV. Data

The information sources are official household surveys for seven Latin American countries (Argentina,
Bolivia, Brazil, Chile, Costa Rica, Paraguay and Uruguay), provided by the Economic Commission for Latin
America and the Caribbean (ECLAC). The countries have been selected in part based on data availability,
but they represent Latin American economies of different sizes and development levels. In order to
examine the evolution of the public-private wage gap, we consider two years: the most recent
household surveys (2007) and a household survey from the late 1990s (1999).

11

All urban workers of working age that declare having positive labor income from work are included in
the study; the analysis is focused on hourly labor earnings from the main job.

12
We work with the

broadest definition of public sector, which includes all individuals that declare to work in the public
sector. In this sense, our characterization is similar to the one used by Panizza in his previous studies.

13

The comparisons between public and private employment include self-employed workers, following
research that argues that self-employment is an important activity for those workers that have been
released from the public sector (Alderman et al. 1996; Rama and MacIsaac, 1999; Bales and Rama,
2002).

Table 2 summarizes the available data for each country and both years, the number of public and
private sector workers, and the magnitude of public sector employment according to the above
definition. Table 2 shows that public sector employment accounts for no more than 20 percent of total
urban employment. On average, public sector employment represents around 16 percent of total urban
employment, with no significant changes between 1999 and 2007.

14
However, there are some

differences across countries; Costa Rica stands out as the country with the largest share of public sector
employment (19 percent in 1999 and 20 percent in 2007), while Chile has the lowest (11 percent in
2007).

Table 3 presents descriptive statistics of workers’ hourly wage, and some observable workers’
characteristics, including gender, marital status, years of schooling, potential experience and
tenure. On average, public sector workers have higher labor earnings than private workers, in all
countries and for both years. These higher public sector wages can be explained because public
workers have more years of schooling than private employees; on average (by country) they have
approximately three more years of education. This difference is larger in Bolivia and Paraguay,
where public sector workers have six and five more years of education than private sector
workers, respectively. Furthermore, in spite of having similar levels of potential experience,
public sector workers have more years of experience in their current jobs (tenure).

The percentage of women working in the public sector, in this sample of seven Latin American
countries, was 48 percent in 1999 and rose to 51 percent in 2007. T he proportion of female
labor in the private sector is similar in both years, around 37 percent. The higher percentage of
women working in the public sector can be explained by our broad definition of public sector
which includes health-care and education services, since in most countries a high proportion of
teachers and nurses are female. Another complementary explanation is that non-gender-
discriminatory policies are more effectively implemented in the public sector (Lewis, 1996).

11 The year of the household surveys differs only for Argentina (2006 instead of 2007) and Chile (2000 and 2006 instead of 1999
and 2007). Table A.1, in the Appendix, presents the basic survey information for each country under analysis.
12 Table A.2, in the Appendix, presents the population and sample size for workers with complete information, for each country

and for both years.
13 In order to check the robustness of our results, we also use a narrower definition, considering only civil servants (excluding
workers in social service sectors, such as education and health, and excluding also workers in state-owned companies). The results
are similar to those presented in the next section, and are available from the authors upon request.
14 In our sample, the percentage of public sector workers is slightly higher than in ILO statistics. According to ILO (2008) public
employment accounted for 14 percent of total urban workers in our selected countries, both in 2000 and in 2007. Both, our data
and ILO, show a stabilization of public employment figures during the period, after the reductions that took place in the early
1990s. On average, public employment in Latin America represented 15.5 percent of urban employment in 1990, dropping to 13.5
percent in 1995, 12.8 percent in 2000, and 12.8 percent in 2007 (ILO, Panorama Laboral, several issues).
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Finally, there are more married workers in the public s e c t o r than in the private sector (14
percentage points of difference in 2007 and 1999). This could be related to the fact that married
workers can have greater preference for job stability, which tends to be higher in the public sector; for
instance, while average tenure is 11 years in the public sector, this figure only reaches 7 years in the
private sector in 2007.

V. Results

We first present the estimated average public-private wage gaps using different matching algorithms.
Next, we examine the cumulative empirical distribution function of hourly wages of public and private
workers, before and after matching. Finally, we analyze the unexplained public-private wage gap for
different percentiles of the hourly wage distribution.

Table 4 shows the public-private wage gaps by country. The raw wage gap simply reflects the difference
in mean wages between both sectors. The average wage gaps are estimated using the four matching
algorithms previously described in the methodology. The quality of the matching is satisfactory for
almost all countries and matching methods, and all matching algorithms show similar results, with the
exception of the one-on-one matching for Bolivia.

15

The raw average public-private wage gap shows that, for every country and in both years analyzed,
public sector workers earn more than private sector workers. After performing matching comparisons,
the average wage gap continues to favor public sector workers in almost all countries studied; the only
exception is Chile in 1999, with a slightly negative wage gap. Comparing across years, in all countries the
public-private wage gap increased between 1999 and2007, except in Costa Rica, which posted a small
decline over the same period.

The ranking of countries according to the average public-private wage gaps is similar across
methodologies and years. In both years and for all matching procedures, Bolivia and Argentina show the
highest wage differential in favor of public sector workers, while Chile shows the lowest. In 2007, all
matching algorithms arrive to the same ranking of countries according to their public-private wage gap,
starting with Bolivia, and followed by Argentina, Uruguay, Paraguay, Brazil, Costa Rica and Chile.

Our results, first, confirm the common view that, on average, public sector workers earn more than
their private counterparts (with the exception of Chile in 1997). Second, they show a wage gap tendency
to increase in favor of public sector workers in more recent years (with the exception of Costa Rica). And
third, they show a similar ranking of countries across years, where Uruguay is the country that
experiences the largest increase in the public-private wage gap (before and after matching).

However, the average wage gap does not adequately describe the complete picture if public-private
wage differentials are heterogeneous throughout the conditional hourly wage distribution. Thus, taking
advantage of the matching approach, we analyze the cumulative empirical density function by sector
before and after matching for common support subpopulation. Before matching, the cumulative
function of private sector wages is first order stochastically dominated by public sector wages, in every
country and in both years. However, after matching the stochastic dominance disappears

16
, with the

only exception of Argentina. In most countries, the private sector wage distribution gets closer to the
public sector wage distribution after matching.

It is also interesting to compare the crossing point between both distributions, since it indicates at what
percentile of the wage distribution the public sector premium turns into a penalty. In 2007, the crossing
point usually occurs at higher percentiles than in 1999. To examine this fact in more detail, we follow
Ñopo (2008) and Frölich (2007) and calculate the horizontal distance between the private and public
hourly wage cumulative distribution functions at any percentile, i.e., the absolute wage gap between

15 An assessment of the quality of the matching is presented in the Appendix. In general, the Kernel-Epanechnikov algorithm gives
us the best results in terms of quality of the matching. Later, we will use it to analyze explained vs. unexplained wage gap. The
one-on-one matching for Bolivia shows the poorest quality.
16 See Figures A.1 and A.2 in the Appendix.
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both sectors. The absolute wage gap at, e.g., the 20
th

percentile, is the difference between the wage at
the 20

th
percentile in the public workers’ hourly wage distribution and the wage at the 20

th
percentile in

the private workers’ distribution. For example, in Paraguay in 2007, the wage gap at the 70
th

percentile
before matching was 12.3 - 11.5 = 0.8, and dropped to 12.2 – 12.2 = 0 after matching, for the same 70

th

percentile (see Figure A.2 in the Appendix).

Figures 1 and 2 present the absolute public-private wage gap by percentiles before and after matching
for each country in 1999 and 2007, respectively. They show that the unexplained wage gap decreases as
it moves towards the highest percentiles of the log hourly wage distribution. Moreover, in most
countries studied, with the sole exception of Argentina, the public sector wage premium—which is
evident at the lower end of the distribution of hourly wages—, became a penalty for the higher
percentiles of the distribution. In 2007, the public sector wage premium changes to a wage penalty at
higher percentiles in all countries except Costa Rica. Chile experiences the greatest change; the public
sector wage premium became a penalty at the 40

th
percentile in 1999, and at the 70

th
percentile in

2007. In Uruguay, the public sector wage premium became a wage penalty around the 60
th

percentile in
1999, while this happened at the 80

th
percentile in 2007.

The latter implies that wages have improved for public sector workers located at the higher end of the
conditional hourly wage distribution, although for the highest (80

th
and up) percentiles there is still a

wage penalty in most countries. Previous studies have shown similar results for developed countries,
i.e., the public sector wage premium declines as it moves up the conditional hourly wage distribution,
suggesting that the profitability of public sector employment is at its greatest at the lower end of the
wage distribution.

17

Figure 3 summarizes the absolute unexplained public-private wage gap (after matching) by percentiles
for all countries and both years 1999 and 2007. The unexplained wage gap is similar throughout the
percentiles of the wage distribution in Argentina and Brazil, whereas in Bolivia and Paraguay it is high for
the bottom percentiles and small or negative for the top percentiles of the wage distribution. Chile has
the lowest public sector wage premium throughout the conditional hourly wage distribution; this is
consistent with our findings for the average wage gap (Table 4). Bolivia has the largest public sector
wage premium up to the 55

th
percentile in 1999 and the 75

th
percentile in 2007, while for the top

percentiles Argentina has the highest public sector wage premium.

VI. Conclusions

We have addressed the question of whether there is a wage gap in favor of public sector workers in
Latin America, and, if so, how this gap has evolved in the last decade. We find that, in general, average
public sector workers earn more than their private counterparts and this differential has increased over
the 1999-2007 period.

One explanation, as was mentioned before, could be that in Latin America there are incentives to
overpay public sector workers and buy their cooperation and political support. However, the increase in
relative wages could also be influenced by public civil service reforms. Since 1990, important
transformations in the State apparatus have taken place in Latin America: a greater concern about the
quality of public service workers and a modern vision of public sector management have inspired
reforms carried out during the period under analysis.

18

In our country sample, Brazil, Chile and Uruguay engaged in civil service reforms in the 1990s, while in
Costa Rica competitive selection processes and appointment based on meritocracy were installed much
earlier than in the rest of the region. Brazil’s public sector reform started in 1995 and included new
forms of public sector organization, the adoption of different employment regimes and a new human

17 See section on previous literature.
18 See Manning and Shepherd (2008), Lora (2007) and World Bank (2008) for the increased concern with public sector reforms in
Latin America.



9

resources policy (Barzelay et al., 2001).
19

Uruguay launched a civil reform in 1997, with voluntary
retirement for public sector workers, a substantial reallocation of funds in order to improve internal
management and working conditions, and a redesign of pay systems (Lora, 2007). Since 1990, Chile has
implemented reforms in public administration that gained scope over time, deepening the strategy of
management by results, but particularly since 2003 with the establishment of the Public Senior
Management System with a merit-based selection of civil servants, and a new policy of access to jobs
and professional career paths (Echabarría and Cortázar, 2007).

While there is not clear evidence related to the quality of the service provided by the public sector, it is
interesting to notice that the data shows no correlation between our country ranking according to the
average public-private wage gap and other indicators of public sector efficiency.

20

Our results also show that there are important differences along the wage distribution; in general,
public sector workers in the highest percentiles of the wage distribution earn less that their private
counterparts. This confirms the evidence provided by other authors for developed countries. Bender
and Elliott (1999) and Lucifora and Meurs (2006) provide two reasons why less skilled workers are better
paid in the public sector: (i) a wider union power and a more effective use of union power; and (ii) the
State’s intention to be seen as a “good employer” of the least skilled workers; thus, fair rates of pay are
offered to them. Both arguments seem even more important for Latin American countries.

Union power in Latin America has decreased in the last decades, but it is still highly significant in the
public sector. Also, Latin American economies are characterized by a highly unequal wage distribution;
therefore, any small State’s effort to be a “fair employer”, paying more to lowest skilled workers, will
tend to produce a positive wage gap for the lowest percentiles and a negative wage gap for the highest
percentiles of the wage distribution.

Nonetheless, the percentile at which a positive wage gap is transformed into a negative wage gap has
shifted over time due to the increases in average wages experienced by most countries between 1999
and 2007. The greatest changes in relative wages happened in Chile and Uruguay; both countries
experienced a substantial increase of the wage premium for the highest deciles. While there is no in-
depth evidence of the effect of reforms on public wages, Uruguay and Chile have engaged in civil service
reforms during the last several years, implementing a more competitive selection and promotion for
senior staff members and also greater transparency on public wages policies.

Despite the changes in the wage gap at the higher percentiles of the wage distribution, still the most
qualified workers in all countries face a negative wage gap, with the exception of Argentina. It must be
acknowledged that the data does not consider other benefits that senior officials could enjoy; however,
if negative wage differentials persist, this could jeopardize the ability of the public sector to attract and
retain highly qualified workers, as is required under current civil service reforms.

19 In Brazil, only 30 percent of federal officials had a university degree in 1995, a figure that had risen to 63 percent by 2001
(Echabarria and Cortázar, 2007).
20 For example, an IADB study ranked the quality of public administration in Latin America, with Brazil and Chile at the top of the
list, followed by Costa Rica, Uruguay, and Argentina, and with Bolivia and Paraguay at the bottom of the ranking (Lora, 2007). The
Worldwide Governance Indicators Project ranked Latin American countries according to Governance Effectiveness in 2007, placing
Chile as number one, followed by Uruguay, Costa Rica, Brazil, Argentina, Paraguay and Bolivia (www.govindicators.org).
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Table 1. Studies on Public-Private Wage Gap

Author (Year) Country

Methodology
Public
Sector

Premium?Main Approach
Selection

Bias
Correction?

Test for
Heterogenety

Effects? (*)

Smith (1976) USA OLS No No Yes

Gunderson (1979) Canada OLS No Yes Yes

Lindauer and Sabot (1983) Tanzania OLS No No Yes

Venti (1987) USA OLS No No Yes

Katz and Krueger (1991) USA OLS No No Yes

Terrel (1993) Haiti OLS Yes No Yes

Hou (1993) Taiwan OLS Yes No Yes

Poterba and Rueben (1994) USA OLS, QR No Yes Yes

Rees and Shah (1995) United Kingdom OLS No No Yes

Lassibille (1996) Spain OLS Yes No Yes

Hartog and Oosterbeek (1998) Netherlands OLS Yes No Yes

Mueller (1998) Canada QR No Yes Yes

Disney and Gosling (1998) United Kingdom OLS, QR No Yes Yes

Blackaby et al. (1999) United Kingdom OLS, QR No Yes Yes

Adamchik and Bedi (2000) Poland OLS, ML Yes Yes No

Panizza (2001) Latin America countries OLS No No Yes

Amarante (2001) Uruguay OLS, OA No No Yes

Skyt-Nielsen and M. Rosholm (2001) Zambia QR No Yes Yes

Brainerd (2002) Russia OLS Yes No No

Christofides and Pashardes (2002) Cyprus OLS, OA Yes No Yes

Bales and Rama (2002) Vietnam OLS, FE Yes Yes Yes

Lokshin and Branko (2003) Yugoslavia OLS Yes Yes No

Hyder and Reilly (2005) Pakistan QR Yes Yes Yes

Melly (2005) Germany OLS, OA, QR No Yes Yes

Panizza and Qiang (2005) Latin America countries OLS No No Yes

Lucifora and Meurs (2006) France, Great Britain, Italy KR, QR No Yes Yes

Bellante and Ramoni-Perazzi (2007) USA OLS, PSM Yes No Yes

Glinskaya and Lokshin (2007) India OLS, PSM Yes Yes Yes

Gorodnichenko and Sabirianova (2007) Ukraine OLS, FE Yes No No

Aslam and Kingdon (2009) Pakistan OLS, OA, FE Yes No Yes

(*) Whether the paper analyzes wage differentials throughout the conditional wage distribution, or wage differentials for different
types of workers. Note: Ehrenberg and Schwartz (1986) and Gregory and Borland (1999) are excellent surveys on public-private
wage gap in developed countries. Nomenclature: OLS: earnings equations estimated by OLS; QR: Quantile regression; ML:
Maximum likelihood; FE: Fixed effects; PSM: Propensity score matching; KR: Kernel regression; OA: Oaxaca-Blinder decomposition
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Table 2. Number of Public and Private Sector Workers, by Country and Year

Country Public Sector Private Sector Total
Public Sector
Participation

Argentina
1999 1.241.153 6.359.114 7.600.267 16%

2006 1.519.549 7.402.055 8.921.604 17%

Bolivia
1999 206.798 1.446.678 1.653.476 13%

2007 327.392 1.751.564 2.078.956 16%

Brazil
1999 6.964.978 34.131.397 41.096.375 17%

2007 9.424.902 49.789.252 59.214.154 16%

Chile
2000 535.785 3.364.749 3.900.534 14%

2006 525.696 4.373.523 4.899.219 11%

Costa Rica
1999 108.786 424.487 533.273 20%

2007 196.144 833.333 1.029.477 19%

Paraguay
1999 135.495 808.527 944.022 14%

2007 178.589 1.040.413 1.219.002 15%

Uruguay
1999 162.140 783.784 945.924 17%

2007 212.779 1.068.896 1.281.675 17%

Source: Authors’ calculations based on Household Surveys provided by ECLAC.
Note: Calculated using the sample weights for each country. The data refers to urban workers.
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Table 3: Workers’ Observable Characteristics (Mean).

Country Sector Hourly Wage (*) % Women % Married
Schooling

(years)

Potential
Experience

(years)

Tenure
(years)

1999 2007 1999 2007 1999 2007 1999 2007 1999 2007 1999 2007

Argentina
Public 100 169 52% 55% 57% 48% 13 13 22 23 11 na

Private 67 113 38% 40% 46% 38% 10 11 22 22 6 na

Bolivia
Public 225 292 44% 47% 67% 58% 14 15 20 20 8 8

Private 121 137 41% 38% 54% 45% 9 9 22 22 7 7

Brazil
Public 93 186 54% 56% na na 10 12 22 22 10 11

Private 55 102 33% 36% na na 7 9 22 21 6 6

Chile
Public 33.893 36.414 49% 52% 59% 50% 13 13 22 23 11 11

Private 27.623 26.044 33% 34% 54% 46% 11 11 21 22 6 6

Costa Rica
Public 16.255 39.931 48% 51% 52% 50% 13 13 20 21 na na

Private 10.267 24.844 33% 35% 42% 34% 9 9 20 20 na na

Paraguay
Public 153.332 195.714 43% 48% 55% 54% 12 13 19 19 11 10

Private 90.682 126.311 37% 35% 47% 42% 8 9 21 22 3 8

Uruguay
Public 897 1.687 43% 48% 60% 5% 11 12 25 26 15 17

Private 679 1.032 42% 43% 48% 5% 9 9 23 25 8 7

Source: Authors’ calculations based on household surveys provided by ECLAC.
Note: The data refers to urban workers.
(*) Expressed in the respective country’s currency.
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Table 4. Average Public-Private Wage Gap by Country and Year.

Matching Algorithm
2007

Argentina (*) Bolivia Brazil Chile (**) Costa Rica Paraguay Uruguay

One-on-One 0.34 0.35 0.20 0.06 0.13 0.23 0.29

Five Nearest Neighbor 0.33 0.45 0.21 0.07 0.11 0.23 0.3

Radius 0.35 0.48 0.22 0.09 0.13 0.26 0.31

Kernel Epanechnikov 0.35 0.49 0.23 0.11 0.14 0.28 0.32

Raw wage gap 0.47 0.94 0.61 0.4 0.59 0.74 0.75

Matching Algorithm
1999

Argentina (*) Bolivia Brazil Chile (**) Costa Rica Paraguay Uruguay

One-on-One 0.28 0.46 0.16 -0.07 0.16 0.19 0.05

Five Nearest Neighbor 0.29 0.34 0.16 -0.08 0.17 0.21 0.08

Radius 0.29 0.33 0.15 -0.08 0.2 0.22 0.08

Kernel Epanechnikov 0.30 0.32 0.16 -0.07 0.21 0.19 0.09

Raw wage gap 0.47 0.74 0.54 0.28 0.55 0.66 0.44

(*) For Argentina, the corresponding year is 2006
(**) For Chile, the corresponding years are 2006 and 2000, respectively.
Source: Authors’ calculations based on household surveys provided by ECLAC.
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Figure 1. Public-Private Wage Gap, Before and After Matching, 1999.

Source: Authors’ calculations based on household surveys provided by ECLAC.
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Figure 2. Public-Private Wage Gap, Before and After Matching, 2007.

Source: Authors’ calculations based on household surveys provided by ECLAC.



Figure 3. Public-Private Wage Gap, After Matching, Both Years, All Countries.

Source: Authors’ calculations based on household surveys provided by ECLAC.

Chile Uruguay

Bolivia

Argentina
Brazil

Costa Rica

Paraguay

Bolivia

Chile
Brazil

Costa Rica

Paraguay

Uruguay

Argentina



20

APPENDIX

Table A.1 Basic Survey Information, for each Country.

Country Survey Name Avalailable Years Coverage

Argentina Encuesta Permanente de Hogares 1999 2006 Urban

Bolivia Encuesta Continua de Hogares 1999 2007 National

Brazil Pesquisa Nacional por Amostra de Domicilios 1999 2007 National

Chile Encuesta de Caracterización Socioeconómica Nacional 2000 2006 National

Costa Rica Encuesta de Hogares de Propósitos Múltiples 1999 2007 National

Paraguay Encuesta Permanente de Hogares 1999 2007 National

Uruguay Encuesta Continua de Hogares 1999 2007 National

Source: Authors’ calculations based on household surveys provided by ECLAC.

Table A.2. Workers with Complete Information: Sample Size and Population for each Country.

Panel A: Year 1999

Country
Households Individuals Workers with complete information

Sample Size Population Sample Size Population Sample Size Population

Argentina 24.079 6.567.385 89.698 22.839.338 27.840 7.600.267

Bolivia 3.035 1.852.540 13.031 8.000.798 2.374 1.653.476

Brazil 93.959 42.924.843 352.393 160.336.471 92.744 41.096.375

Chile 65.036 3.871.853 252.748 15.003.753 42.978 3.900.534

Costa Rica 10.302 835.848 42.178 3.412.613 5.165 533.273

Paraguay 5.101 1.210.313 24.193 5.634.342 3.576 944.022

Uruguay 18.323 827.066 57.674 2.662.599 20.987 945.924

Panel B: Year 2007

Country
Households Individuals Workers with complete information

Sample Size Population Sample Size Population Sample Size Population

Argentina 37.521 7.245.436 129.410 24.007.368 46.229 8.921.604

Bolivia 4.148 2.463.606 16.804 9.902.633 3.720 2.078.956

Brazil 117.858 56.507.649 399.964 189.820.330 124.415 59.214.154

Chile 73.720 4.337.066 268.873 16.152.353 55.033 4.899.219

Costa Rica 12.361 1.198.120 46.278 4.443.100 7.052 1.029.477

Paraguay 4.812 1.392.890 21.053 6.054.976 3.928 1.219.002

Uruguay 49.136 1.158.316 143.185 3.323.911 54.520 1.281.675

Source: Authors’ calculations based on household surveys provided by ECLAC.
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Figure A.1. Cumulative Ln(w) Distribution Functions, Before and After Matching, 1999.

Panel A: Before Matching Panel B: After Matching

Source: Authors’ calculation based on household surveys provided by ECLAC.
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Figure A.1. (Cont.) Cumulative Ln(w) Distribution Functions, Before and After Matching, 1999.

Panel A: Before Matching Panel B: After Matching

Source: Authors’ calculation based on household surveys provided by ECLAC.
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Figure A.2. Cumulative Ln(w) Distribution Functions, Before and After Matching, 2007.

Panel A: Before Matching Panel B: After Matching

Source: Authors’ calculations based on household surveys provided by ECLAC.
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Figure A.2. (Cont.) Cumulative Ln(w) Distribution Functions, Before and After Matching, 2007.

Panel A: Before Matching Panel B: After Matching

Source: Authors’ calculations based on household surveys provided by ECLAC.
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Appendix: Assessing the Matching Quality

The basic method to assess the quality of the propensity score matching (PSM) is to compare the
propensity score histograms and check the region of common support between private and public
sector workers. Lechner (2001) argues that, given that the support problem can be spotted by inspecting
the propensity score distribution, there is no need to implement a complicated estimator. Following
Caliendo and Kopeinig (2008) we use two methods to determine the region of common support more
precisely. First, all observations with propensity score smaller than the minimum and larger than the
maximum in the opposite group (minima and maxima criterion), were deleted. Second, the trimming
approach of Heckman et al. (1997) was used;

21
in particular, five percent of the observations with very

low density values were trimmed.
Figures A.3.1. and A.3.2 present the public-private estimated kernel propensity score

histograms by country, for the two years. They show a considerable overlap between both groups of
workers in all countries. Argentina and Brazil seem to have the best overlap, while the worse overlap
can be observed in Bolivia and Paraguay. It is interesting to note that the behavior of the propensity
score histogram for each country is similar in both years.

Since we do not condition on all covariates but on the propensity score, it is also necessary to
check if the matching procedure is able to balance the distribution of the relevant variables in both
groups. Therefore, we extend the visual analysis by using one suitable indicator to assess the distance in
the marginal distributions of the covariates X. This is the standardized mean bias (SMB) suggested by
Rosenbaum and Rubin (1985). For each covariate X, the SMB is defined as the difference of the means
between the treatment group and the control group, as a percentage of the square root of the average
variances in both groups. This is a common approach used in many impact evaluation studies

22
.

The SMB for each country and different matching methods for years 1999 and 2007 are
presented in Table A.3. Panel A and B. The results show that the mean standardized bias decreased
sharply after matching in all countries, in both years.

Additionally, it is possible to evaluate the quality of the matching for the different algorithms
used. We can rank the algorithms according to their SMB.

23
The Kernel Epanechnikov matching performs

equally to or better than the other procedures for almost all countries, in both years. The value of the
SMB ranges from 1.2 percent to 4.5 percent in 1999 and from 1.1 percent to 5.3 percent in 2007.
According to Caliendo and Kopeinig (2008), in most empirical studies an SMB after matching of around 5
percent and below is considered adequate.

In order to check the robustness of the SMB results, we also consider one additional indicator,
namely, the pseudo-R

2
. We follow Sianesi (2004), who suggests to re-estimate the propensity score on

the matched sample, i.e. only on participants and matched non-participants, and compare the pseudo-
R

2
before and after matching. Then, the pseudo-R

2
indicates how well the covariates (X) explain the

probability of participation. After matching, there should be no systematic differences in the distribution
of covariates between the two groups, so the pseudo-R

2
should be fairly low. These results are shown in

Tables A.4 Panel A and B. They provide similar conclusions to those obtained from Table A.3. The
pseudo-R

2
decreases sharply after matching and is quite low and stable under all matching algorithms.

Thus, both indicators (i.e., SMB and pseudo-R
2
) indicate that (i) the Kernel-Epanechnikov algorithm

performs as well as or even better than other matching procedures, and (ii) the matching quality is
satisfactory for most countries and matching algorithms.

24

21 See also Heckman et al. (1998) and Smith and Todd (2005).
22 For instance, see Lechner (1999) and Sianesi (2004).
23 The one-on-one procedure ranges from 1.5 percent to 6.0 percent in 1999, and from 1.6 percent to 8.3 percent in 2007; the five
nearest neighbors matching ranges from 1.4 percent to 4.8 percent in 1999, and from 1.2 percent to 7.2 percent in 2007; the
radius matching ranges from 1.2 percent to 4.6 percent in 1999, and from 1.1 percent to 5.5 percent in 2007; and the Kernel
matching ranges from 1.2 percent to 4.5 percent in 1999, and from 1.1 percent to 5.3 percent in 2007.
24 The exceptions are the one-on-one matching for Costa Rica (2007) and Bolivia (1999 and 2007), and the five-nearest neighbors
matching for Costa Rica (1999); in these cases the results should be interpreted with caution.
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Figure A.3.1. Matching Histograms, by Country, 1999.

Source: Authors’ calculations based on household surveys provided by ECLAC.
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Figure A.3.2. Matching Histograms, by Country, 2007.

Source: Authors’ calculations based on household surveys provided by ECLAC.
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Table A.3. Mean Standardized Bias, Before and After Matching, by Country and Matching Procedure.

Panel A: Year 1999

Country

Mean Standardized Bias

Before
Matching

After Matching

One-on-One
Five Nearest

Neighbor
Radius

Kernel
Epanechnikov

Argentina 13.3% 1.8% 1.4% 1.3% 1.2%

Bolivia 27.6% 6.0% 4.8% 4.6% 4.5%

Brazil 23.1% 1.5% 1.9% 2.3% 2.3%

Chile 16.5% 3.0% 3.6% 3.8% 3.5%

Costa Rica 21.6% 4.5% 3.1% 2.7% 3.0%

Paraguay 23.0% 5.0% 4.1% 4.3% 4.1%

Uruguay 11.5% 2.5% 1.5% 1.2% 1.2%

Panel B: Year 2007

Country

Mean Standardized Bias

Before
Matching

After Matching

One-on-One
Five Nearest

Neighbor
Radius

Kernel
Epanechnikov

Argentina 20.9% 1.6% 3.0% 1.4% 1.2%

Bolivia 34.5% 6.5% 3.4% 3.4% 4.0%

Brazil 25,0% 3.0% 2.9% 2.9% 3.0%

Chile 17.7% 4.1% 4.8% 5.5% 5.3%

Costa Rica 27.1% 8.3% 7.2% 5.4% 5.3%

Paraguay 18.5% 5.1% 4.2% 4.3% 4.4%

Uruguay 12.6% 2.0% 1.2% 1.1% 1.1%

Source: Authors’ calculations based o n household surveys provided by ECLAC.
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Table A.4. Pseudo R
2
, Before and After Matching, by Country and Matching Procedure.

Panel A: Year 1999

Country

Pseudo R2

Before
Matching

After Matching

One-on-One
Five Nearest

Neighbor
Radius

Kernel
Epanechnikov

Argentina 0.19 0.00 0.00 0.00 0.00

Bolivia 0.21 0.02 0.01 0.01 0.01

Brazil 0.17 0.00 0.00 0.00 0.00

Chile 0.14 0.01 0.01 0.01 0.01

Costa Rica 0.21 0.01 0.00 0,00 0,00

Paraguay 0.33 0.02 0.01 0.01 0.01

Uruguay 0.16 0.00 0.00 0.00 0.00

Panel B: Year 2007

Country

Pseudo R2

Before
Matching

After Matching

One-on-One
Five Nearest

Neighbor
Radius

Kernel
Epanechnikov

Argentina 0.12 0.00 0.00 0.00 0.00

Bolivia 0.25 0.02 0.01 0.01 0.01

Brazil 0.18 0.00 0.00 0.00 0.00

Chile 0.16 0.01 0.01 0.01 0.01

Costa Rica 0.23 0.02 0.01 0.01 0.01

Paraguay 0.25 0.02 0.01 0.01 0.01

Uruguay 0.23 0.00 0.00 0.00 0.00

Source: Authors calculations based o n household surveys provided by ECLAC.


