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Abstract

The paper uses a new country-level, panel data set to study the effect of public sector wages on
corruption. The results show that wage inequality in the public sector is an important determinant
of the effectiveness of anti-corruption policies. Increasing the wages of public officials could help
reduce corruption in countries with low public sector wage inequality. In countries where public
sector wages are highly unequal, however, raising the wages of government employees could
increase corruption. These results are robust to a wide range of empirical model specifications,
estimation methods, and distributional assumptions. Combining increases in public sector wages

with policies affecting wage distribution could help policy makers design cost-effective programs
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1. Introduction

Anti-corruption policies in many countries rely on the notion that corruption is caused by low wages
in the public sector. In attempts to curtail corruption, Argentina, Georgia, Ghana, Peru, Singapore,
and other countries have implemented public sector reforms to increase the wages of government

officials.

The evidence on the effectiveness of such interventions is mixed. Some studies find that higher
wages in the public sector were associated with lower corruption (Klitgaad 1997, Van Rijckeghem
and Weder 2001, An and Kweon 2017). Others find no significant effect (Panizza 2001, Ades and
DiTella 1997, Treisman 2000 2007) or reverse effect, with high levels of corruption leading to

low wages in the public sector (Rose-Ackerman and Sgreide 2012).

Differences in the availability, quality, and comparability of data, as well as methodological issues
related to the potential effects of unobservable factors, account for the mixed results (Treisman
2007). Newly available cross-country data from the Worldwide Bureaucracy Indicators database
allow us to address many of these problems and present new evidence on the effectiveness of

increasing wages as an anti-corruption measure.

Our findings suggest that the distribution of wages in the public sector (measured as a ratio of the
90th to the 10th wage percentiles) could be an important determinant of the effectiveness of anti-
corruption policies.! The heterogeneity in the impact of higher wages on corruption with respect to
wage inequality in the public sector may partly explain why some of the previous studies have found
no significant effects of wages on corruption. We find that higher wages may reduce corruption in
countries with relatively compressed wages in the public sector. In contrast, increases in the wages
of public servants can encourage corruption if public sector wages are highly unequal. Combining
the increases in public sector wages with policies aimed at reducing public sector wage inequality

might allow policy makers to design cost-effective programs to lower corruption in their countries.

The longitudinal structure of our data allows us to tackle a range of econometric issues that
previous studies could not address. We also use indicators obtained from micro-level surveys.

Most cross-country studies of corruption and wages rely on macro-level data to derive the public-
private wage premium (e.g., Van Rijckeghem and Weder 2001, An and Kweon 2017, Treisman

2000). Such an approach is associated with persistent measurement errors and fails to control for
age, gender, education, location, and other individual characteristics in deriving the public wage
premium (Schiavo-Campo et al. 1997, Le et al. 2018). This “unadjusted” wage differential captures the
differences between the characteristics of workers between the public and private sectors and not

the differences in returns to these characteristics. Our analysis relies on an “adjusted pay premium”

1 Meyer-Sahling et al. (2018) show that the effect of pay levels on corruption may be context specific, depending on a
range of characteristics of pay systems, including the public wage compression ratio. To our knowledge, our paper
is the first empirical work to address thatissue.
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that reflects the wage differences between comparable workers employed in the two sectors
(Borjas 2012). Our results are robust to a wide range of empirical model specifications, estimation

methods, and distributional assumptions.

The following section reviews the literature on the effect of public sector wages on corruption.
Section 3 describes the data and main variables. Section 4 presents the empirical model.
Section 5 presents the main results. Section 6 addresses the endogeneity of the public-private
wage differential. Section 7 presents the robustness checks, and Section 8 concludes with policy

implications.

2. Literature review

Alarge body of literature investigates the effects of the compensation of public sector employees on
corruption. The Becker and Stigler (1974) “shirking model” predicts that public officials will engage
in corruption if the expected returns from such activities exceed their expected wage incomes.

The “fair wage” hypothesis of Akerlof and Yellen (1994) postulates that public officials engage in
corruption until their wages rise to what they perceive as fair wages. Fair compensation of public
employees may lead societies to condemn corruption rather than perceive it as an instilled cultural
norm (Van Rijckeghem and Weder 2001). The empirical evidence on the effect of public sector wages

on corruption remains inconclusive.

The empirical literature on corruption and wages is sparse, partly because of the difficulties of
collecting good-quality data (Gans-Morse et al. 2018, Olken and Pande 2012). Individuals who use
public office for private gain have no incentives to reveal information that may compromise them

(e.g., Ackerman 2016).

Foltz and Opoku-Ageyemang (2015) investigate the effect of doubling the salaries of police officers
on bribe extortions from truck drivers in Ghana. They find that the hike in police salary increased
the amount and frequency of bribes truck drivers paid to the police. The authors conjecture that the
wage reform raised the social status of the officers and changed their reference of the “fair” income
level, leading to upward revisions of the expected amounts of bribes. Mishra et al. (2008) look at

the effects of 1997 pay reform in India that increased the wages of customs officials. They find the
reform had no impact on tariff evasion: officials kept taking bribes at the same rate after receiving
pay increases. Light (2014) argues that a drastic increase in the wages of police officers as part of the
police system’s reform led to a reduction in corruption in Georgia. Di Tella and Schargrodsky (2003)
study the nexus between wage premiums and corruption in Argentina. They find that frequent audits
reduce corruption. However, the higher wages paid to procurement officers fail to reduce corruption
when the probability of detection is either low or very high; larger wage premiums combined with

intermediate auditing levels reduce corruption.
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The evidence on the impact of public sector wage cuts on corruption is more conclusive. Borcan et al.
(2014) investigate the effect of an unanticipated 25 percent wage reduction in public schools on the
passing rates of standardized exams in Romania. They report that the percentage of students who
passed the exams in public schools compared to private schools increased. The authors attribute that
difference to increased corruption among public school teachers. Gorodnichenko and Peter (2007)
find that public sector employees in Ukraine who are underpaid relative to their counterparts in

the private sector may compensate for that difference by taking bribes. They note that the wage gap
between the public and private sectors widens at the top of the wage distribution, suggesting that

decompressing public sector wages might curb corruption—similar to what we find in this paper.

While providing valuable country-level evidence, single-country studies of corruption may suffer
from the problem of external validity. The issues of corruption are so multidimensional, and the
effectiveness of different measures to fight corruption depends on so many factors (including legal,
institutional, and cultural factors, which are often unobservable to researchers) that it may be

difficult to generalize the experience of one country to others.

Several studies analyze the relationship between corruption and public-private wage differentials
in a cross-country setting. Goel and Rich (1989) document that the incidence of bribery convictions
of civil servants is inversely related to the public-private wage premium across states in the US.
Van Rijckeghem and Weder (2000) find a negative correlation between the wage premium of public
sector employees and corruption in developing and lower-income countries. They estimate that
paying public employees twice the average private-sector wage is associated with a decrease of

0.5 points on a corruption measure that ranges from 0 to 6.

Studying countries in Latin America and the Caribbean, Panizza (2001) finds no correlation between
corruption and the public-private wage differential. However, he reports a significant positive
correlation between corruption and the public-private wage differential for formal sector workers
with low education. Le et al. (2013) discover a negative relationship between government wages and
corruption in a large set of countries. They find that the impact of wages on corruption is stronger
inlow-income countries. An and Kweon (2017) analyze a panel of 43 countries between 1999 and
2008. They find that the public sector wage premium has a modest effect on reducing corruption.
The average non-OECD country would need to increase public sector compensation by a factor of

10 to reduce its corruption to the levels of the OECD countries, according to their study.

Several macro-level studies argue that wage premiums have very limited or no impact on curbing
corruption (Alt and Lassen 2014, Dahlstrém et al. 2012, Rauch and Evans 2000, Treisman 2000).
Dahlstrom et al. (2012) suggest that corruption is affected by the meritocratic recruitment of
public workers rather than by their remuneration levels. Treisman (2000) reports an insignificant
correlation between wages and corruption in different specifications based on a small sample

of countries.
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An and Kweon (2017) is the only study known to us that addresses omitted variable bias by applying
country fixed effect (FE) estimation. All other studies cited above rely on estimations that exploit
cross-country variation and therefore have a greater risk of introducing omitted variable bias.

In addition, all the cross-country studies mentioned above, except Le et al. (2013) and Panizza (2011),
use macro-level data to impute the average wages of public and private sector workers. As we argue
in the Introduction, wage differentials estimated from micro-level survey data hold several

advantages over differentials constructed from macro statistics.

3. Data and variable definitions

3.1 Main dependent variables

We use three measures of corruption. The Control of Corruption Indicator comes from the Worldwide
Governance Indicators (WGI) database produced by the World Bank annually since 1996 for over

200 countries (Kaufmann et al. 2010). The indicator reflects perceptions of both petty and grand
forms of corruption and the “capture” of the state by elites and private interests. We refer to this

measure as Corruption_WGI.

Since 2007, the World Economic Forum (WEF) has produced the Ethics and Corruption Indicator
for over 140 countries (World Economic Forum 2018). It reflects respondents’ perceptions of
whether governments prevent the illegal diversion of public funds and how frequently investors

and companies make unofficial payments. We refer to this measure as Corruption_ WEF.

The Corruption Perception Index (CPI) comes from Transparency International (2020). Itis a
composite index of corruption in the public sector as perceived by experts and businesspeople. TT has
been producing the CPI annually since 1996 for over 180 countries. A change in the methodology

in 2012 constrains the time series to the period from 2012 to 2018. We refer to this measure as
Corruption_TI.? We standardize all corruption indicators to be of mean 0 and standard deviation 1.

To simplify the interpretation and comparison of our results, we invert the scale for WGI and WEF
corruption indicators so that larger values of standardized indicators correspond to more corruption.

We show that the main results of our paper using the original, unstandardized, values of the

2 We considered using three other indicators of corruption: the Absence of Corruption component of the World
Justice Project’s (WJP) Rule of Law Index (World Justice Project 2020), the Anti-Corruption Policy component of
the Bertelsmann Transformation Index (BTI) (Bertelsmann Stiftung 2020), and the Corruption component of the
International Country Risk Guide (ICRG) (PRS Group 2020). The first two indicators significantly reduce the number of
countries inthe sample. The WJP data are not comparable before 2015, which results in fewer than 80 observations for
17 countries. The BTI includes only developing countries and transition economies, limiting the number of countries
inour analysis to 19. We decided not to use the ICRG indicator following Knack (2007) and Treisman (2007), who advise
against using this cross-country corruption indicator for longitudinal analysis.
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corruption indicators are qualitatively similar to the results based on the standardized dependent

variables (Table 2A in the Appendix).3

Table 1summarizes the statistics for the main variables used in our analysis. The WGI corruption
index ranks Paraguay and the Russian Federation as the most corrupt countries in our sample and
Finland as the least corrupt. Finland also has the lowest score on the TI corruption index, on which

Honduras and Greece rank as the most corrupt.*

Most of our control variables come from the Worldwide Bureaucracy Indicators (WWBI) data

set (World Bank 2020b). The main feature of these data is that it derives country-level indicators
from micro-level labor force surveys. Differences between the public and private sector wages
derived from macro data ignore the differences in workers’ human capital characteristics that
lead to potential biases when compared with differences obtained from the micro-level surveys
(Le et al. 2018).5 Any distributional statistics, such as wage compression ratios, cannot be derived

from macro-level data at all.

The WWBI data set is a panel of 132 countries covering the period 2000-19. Forty-four countries in
the data set have atleast 4 panel observations, 41 countries have at least 6, 36 have at least 8, and 33
have atleast 10. The sample has 454 or 507 country-year observations depending on the measure

of the public-private wage differential we use.

The public sector wage premium is estimated as a coefficient on the public sector employment
dummy in the standard log-earnings regressions for each country (Mincer 1974).¢ The sample sizes
for these estimations range from 6,799 observations for Russia to 1.8 million for Brazil. The WWBI
data set contains two standard measures of the public sector wage premium (WP, ). The first is

estimated on a sample of public sector workers and their counterparts in the formal private sector.

3 Severalstudies (e.g., Knack 2007) question the validity of using the WGI and TI corruption indicators for longitudinal
analysis. Changes in data sources and in the methodology of constructing indicators are among the main issues
affecting the results of longitudinal estimates. We are aware of these critiques and address them in Section 6 by
replicating our results on panels of different lengths and using lagged independent variables. Additionally, the WGI
indicator is constructed based on a broader set of data sources. Knack (2007), Rohwer (2009), and Chabova (2017)
discuss differences and methodological issues related to the construction of the corruption indicators. In light of
these studies, the WGI indicator is the most reliable in assessing the levels of corruption in a country.

4 Russiaand Paraguay are not included in the TI sample because both countries have fewer than five longitudinal
observations between 2012 and 2018.

5 Forexample, if the public sector workers are more experienced and educated compared with their counterparts in
the private sector, the macro-level analysis would overestimate the public wage premium. This problem is largely
alleviated when differences are derived from micro level surveys that can control for workers’ characteristics.

6 The public sectorincludes the central government, nongovernmental organizations, the armed forces, and state-
owned companies. The private sector is the part of the economy that is both run for private profit and not controlled
by the state (World Bank 2020b). The public-private wage differential is estimated on the sample of employees in
each country. Formally, the empirical specification for this estimation is In(wage,) = a + BPublic; + 7 X, +¢;, where
Public,equals 1if a person is employed in the public sector and X is the set of controls, which include age, age squared,
gender, education, and location of a worker. To derive the public-private wage differential, the estimated coefficient
Bis delogged and reduced by 1so that the wage differential = (exp()-1). The resulting wage differentials are negative if
public sector wages are lower than the private sector wages and positive otherwise (Gindling et al. 2020).
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The second is estimated on a sample of employees of both the formal and informal parts of the private
sector. Our baseline specification uses the wage differential between the public and formal private
sector workers, as public employees are more likely to compare their wages with wages in the formal

private sector (Goel and Rich 1989).

The WWBI data set also includes two public sector wage premium indicators derived for different
occupations. The first compares the wages of senior public officials in the public sector with
employees in related occupations in the formal private sector. The second compares the wages

of all professionals with employees in corresponding occupations in the formal private sector.

We use these indicators to validate our main results.

In our sample, on average, public sector workers earn 5.6 percent more than their comparators in
the formal private sector. The public sector premium increases to 15.1 percent when informal sector
employees are accounted for, a magnitude similar to that of Gindling et al. (2020). Using the formal
private sector for comparison, Peru (-34.2 percent) and the Dominican Republic (-30.1 percent)
have the lowest differentials, and Ecuador (50.9 percent) and Cyprus (48.2 percent) have the largest.
When all workers in the private sector (formal and informal) are used for comparison, Russia

(-29.0 percent) and the Dominican Republic (-16.4 percent) have the lowest public-private wage

differentials, and Costa Rica (74.0 percent) and Pakistan (69.2 percent) have the largest.

Our measure of wage dispersion—the wage compression ratio (WC, )—is defined as a ratio of the 90th
to the 10th percentiles of public sector employees’ weekly wages (e.g., Heyman 2008, Almeida-Santos
and Mumford 2005, Brunello 2001)”. The Slovak Republic (2.4) and Croatia (2.6) have the lowest wage

compression ratios in our sample. The public sector wage distribution is most unequal in the Russian

Federation (10.3) and Brazil (9.5).8

3.2 Other control variables

We use several control variables in our estimations. The share of public workers with tertiary
education comes from the WWBI data set. The smallest share is in Uruguay (28.3 percent), and

the largest shares are in Lithuania (83.9 percent) and Ireland (78.0 percent).

The International Country Risk Guide (ICRG) data set provides the index of the quality of the
bureaucracy (PRS Group 2020). It gauges how well bureaucratic institutions can deliver public
services under political pressure, especially when governments change. The conjecture is thata
strong professional bureaucratic body can counter attempts by newly elected politicians to seek
economic rents. Dahlstrom et al. (2012) show the vital role professional bureaucrats may play in

7 Onecanuse the ‘residualized” compression ratio after controlling for work sub-sectors: education, health, justice,
local and central administration. However, WW BI dataset does not allow us this degree of data detalization as it
contains only the pre-calculated ratio of the 90th to the 10th percentiles of the wage distribution.

8 Thewage compressions in the public and private sectors are positively correlated in our sample, with a Pearson
correlation coefficient of 0.633 (p < 0.000).
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reducing corruption.’ The quality of the bureaucracy index ranges from 1to 4. The Dominican
Republic, Paraguay, Romania, and the Russian Federation have the lowest scores. Austria, Belgium,
Cyprus, Finland, Ireland, Luxemburg, Switzerland, and the United Kingdom all achieved the highest

score (4).

We also include a measure of the rule of law from the WGI database to account for the effectiveness
of law enforcement institutions in penalizing corrupt behavior. Elbahnasawy and Revier (2012) show
that this measure explains variation in corruption indicators at the country level. This indicator
ranges from -2.5to 2.5. In our sample, Honduras (-1.16) and Ecuador (-1.25) rank lowest, Finland (2.1)

and Switzerland (1.9) rank highest.

The country fragility index is produced by the Center for Systemic Peace (Marshall and Cole 2018).

It ranges from O to 24, with higher values indicating greater state fragility. Fragility can provide
fertile ground for corruption because it is associated with economic hardship and weakened control
over the public sector. Fifteen countries in our sample received rankings of 0: Austria, Belgium,

the Czech Republic, Estonia, Finland, France, Hungary, Ireland, Italy, Latvia, Luxembourg, Poland,
Portugal, Spain, and the United Kingdom. Ecuador has the highest fragility rating in our sample (14),
followed by Peru and Bolivia, both with ratings of 13.

We also control for GDP per capita (in constant 2011 purchasing power parity dollars) and
government final consumption expenditure as a share of GDP (World Bank 2020a). GDP per capita is
a standard control variable used in cross-country studies of corruption (Van Rijckeghem and Weder
2001, Panizza 2001, Le et al. 2013, An and Kweon 2017). Government spending could be correlated
with corruption levels (Le et al. 2013). The share of government spending is the smallest in the
Dominican Republic (7.6 percent) and Paraguay (7.3 percent) and the largest in Finland (24.6 percent)

and Belgium (24.4 percent).

3.3 Country historical and institutional setting

It might be helpful to illustrate what historical and/or institutional settings resulted in changes in
the public sector wage differential and compression ratio. Figure 1demonstrates the time series of
these two indicators for Argentina, Bolivia, and Hungary. These countries provide representative
examples of institutional reforms and large-scale macroeconomic events that affected the levels

and distributions of wages in the public sector.

Inresponse to the economic recession and high inflation of 2001-2002, the government of
Argentine introduced a collective bargaining wage-setting mechanism that regulated 81 percent

of employment contracts in the country by 2006. The public wage premium reversed from negative

9 While the quality of corruption is closely associated with corruption measures, the underlining factors that produce
the former measure are used to derive the Government Effectiveness Indicator, which is also a part of six WGI
indicators.

EFFECTS OF PUBLIC SECTOR WAGES ON CORRUPTION: 7
WAGE INEQUALITY MATTERS



11.2 percent in 2001 to positive 19.6 percent in 2005, reaching 26.5 percent in 2017. That increase in
wage premium could be attributed to stricter compliance of the public sector with the new wage-
setting policies, while compliance in the informal private sector, which represented about a third

of alljobs in Argentina, was lower (Blanco et al. 2021). The high policy compliance rates likely also
affected the dynamics of the public sector wage inequality. The wage compression ratio in the public

sector subsided from 7.3in 2001 to less than 5 by 2004 and hovered above 4 until 2017.

High prices of raw materials in the 2000s allowed the Bolivian government to implement extensive
labor market reforms that included raising minimum wages. These increases surpassed the rates
of inflation and labor productivity growth, compressing labor incomes in the public sector. The ratio
of the 90th to the 10th public wage percentiles declined from 6.3in 2000 to 3.8 in 2014. At the same
time, the public sector wage premium increased from -15.5 to 22.2 percent, most likely because of
low compliance with minimum wage regulation in the private informal sector, which accounted for

67 percent of all jobs in Bolivia in 2012 (Ramirez et al. 2017).

The government debt crisis in 2010 affected the structure of public wages in Greece. The wage
compression ratio in the public sector peaked at 5.2in 2009. As a result of implementing austerity
measures, public sector wages were reduced, with the top wage earners being affected the most
(Matsaganis 2011). This led to a decline of the compression ratio to 2.7 in 2011 and that ratio stayed
below 3 since then. While the public wage premium remained approximately at the same level, the

perception of corruption according to the WGI increased.

The public wage premium in Hungary reversed from positive 28.9 percent in 2004 to negative

13.3 percent in 2014. Such a drastic change is attributed to the introduction a flat personal income

tax and substantial cuts in the duration of unemployment benefits during this period. Benczur

etal. (2018) show that these reforms might incentivize high earners, predominantly employed in the
formal sector, and discourage the work efforts of low earners. Such a differentiated effect on work
incentives could have contributed to higher income inequality, mainly influencing the private sector,
where individuals have more flexibility in choosing the number of work hours. The wage compression

ratio in Hungary grew from 3.7in 2004 to 6.1 by 2014.

4. Empirical specification

Our empirical strategy relies on theoretical approaches that explain the incentives of public officials
to engage in corruption. Traditional static frameworks (such as the models of Becker and Stigler 1974,
Besley and McLaren 1993, and Akerlof and Yellen 1994) and the more recent dynamic principal-agent
models (e.g., Sosa 2004, An and Kweon 2017) posit that officials are less likely to commit an act of
corruption the higher their wages, the higher the expected penalty on detected corruption, and the
lower the potential corruption rent. We form our empirical specification based on the predictions

of these theoretical models and the variables used in the previous studies.
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Our country-level empirical model relates an indicator of corruption with the public-private wage
differential, variables reflecting the probability of detecting illicit acts, and a set of controls to

account for country differences. The baseline specification has the following form:

ClL, =BWP, +7X, +7Y,+V, +&,,, (1)

where CI, is the corruption indicator for country i on date t; WP, is a measure of the public-private
wage premium; X, is a set of the country- and time-specific controls; Y, is a vector of year dummies;
v,is the country-specific fixed effect; g, isan i.i.d. innovation term; and S, z, and y are the estimated

parameters.

The research shows that compressed distributions of wages in the public sector induce the sorting of
employees with different characteristics into and out of the public sector if tight public sector wage
compression prevents them from getting the wages they desire (see, e.g., Borjas 2012, Hausman et al.
1978). Highly skilled people in the upper tail of the wage distribution may be less inclined to consider
jobs in the public sector, and such non-random sorting may affect the levels of corruption. The wage
compression ratio is also used as one of the main indicators for evaluating government performance
and compensation (e.g., Clements et al. 2010). We extend specification (1) by adding a measure of

wage inequality within the public sector and its interaction with the wage differential:

CL, = B,WP,, + B,WC, + B, (WP xWC, ) +7X,, +7Y,+V, +¢,, ()

where §, is a coefficient on the inequality (compression) of wages in the public sector (WC, ), and 4, is

the coefficient on the interaction term.

The country-specific unobserved fixed effects (v) may be correlated with our variables of interest,
potentially resulting in biased estimates. Assuming that these unobserved effects are time-
invariant, such endogeneity could be addressed by estimating (1) and (2) by the FE regressions

(e.g., Wooldridge 2001). We introduce time-effect dummies to remove the aggregate variation caused
by global or regional shocks. We also assume that some important omitted variables, such as cultural
and social norms toward corruption, are stable over time. For example, Fisman and Miguel (2007)
present evidence on the “stickiness” of corruption cultures.’® We perform a number of robustness

checks to ensure the internal validity of our results.

However, we cannot rule out the presence of time-varying unobservables that are correlated with
corruption measures and the public-private wage differential. The degree of a country’s participation
in the global value chain, which changes over time, would affect the wage structure and corruption
levels in the country. Trade openness is usually negatively associated with corruption (Torrez 2002).

Trade openness also brings in new technologies and management processes that are typically picked

10 Fisman and Miguel (2007) argue that cultural norms related to corruption are deeply engrained. For example, public
officials from Scandinavian countries exhibit rule-compliant behavior even when the threat of legal enforcement
is absent.
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up first by the private sector resulting in higher wages in the private sector and in a reduction in the
public-private wage differential. Omitting these variables from our estimations is likely to attenuate

the effect of public sector premiums on corruption.

The degree of political competition is also negatively associated with corruption (e.g., Albornoz and
Cabrales 2013). Rodrick (1999) shows that political competition leads to faster growth of wages in the
private sector, again reducing the public-private wage differential. Accounting for the changesin

political competition would reduce the effect of public sector wage premium on corruption.

Besley and McLaren (1993) raise the possibility that corrupt countries may deliberately pay low
wages to government officials to maintain the corrupt bureaucracy. Bribes could be perceived as
compensation for the low pay of government employees in some countries (Van Rijckeghem and
Weder 2001). Alternatively, when corruption is a drain on public resources, the government cannot
afford high wages (Di Tella and Van Rijckeghem 2001). These arguments indicate a potential reverse

causation problem: corruption could affect wages in the public sector.

We employ a range of approaches to test the robustness of our results. First, we estimate equations (1)
and (2) using pooled ordinary least squares (OLS) regression and OLS using one observation

per country by averaging all variables for each country in the sample (see, e.g., Van Rijckeghem

and Weder 2001). Second, in the panel setup, we estimate equations (1) and (2) by random effect
regressions and test the validity of random effect versus FE assumptions. Third, we examine the
robustness of our results by varying the length of the panel. Fourth, we use extreme bound analysis,

asin, for example, Levine and Renelt (1992).

5. Results

Table 2 presents the FE estimations of equations (1) and (2) for Corruption_WGI—our preferred
indicator of corruption.” The first column shows the significant and negative effect of the public
sector wage differential on corruption. Countries with higher values of the rule of law indicator
have lower levels of corruption. In column (2), we add a variable on the public wage compression
ratio. It has no significant effect on corruption. All other coefficients are similar to those in
column (1). Column (3) adds the interaction between the public-private wage differential and the
wage compression ratio. The wage differential coefficient decreases from -0.077 in specification
(2) to -2.173 in specification (3). The coefficient on the interaction term is positive and significant.

The effect of the wage differential on corruption, estimated at the sample means, is statistically

11 Theresults presented here are based on dependent variables that were standardized to have zero mean and standard
deviation of one. We produce additional sets of estimation results based on the raw, unstandardized dependent
variablesin Appendix. All three sets of estimates show qualitatively similar results in terms of the impact of wage
compression and wage differential on the levels of corruption.
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insignificant. Both higher-quality bureaucracy and a better rule of law reduce corruption.’? These

results are consistent with the findings of other studies (Alt and Lassen 2014, Dahlstrém et al. 2012).

We use specification (3) as our baseline econometric specification for the analysis in this paper.?

Specification (4) is a specification for the extreme bounds analysis in the sensitivity analysis section.

Table 3 presents estimations based on different definitions of the public-private wage differential
and the WGI, WEF, and TI corruption indicators. Specification (1) in Table 3 regresses the
Corruption_WGI on the wage differential between public sector workers and similar workers in the
formal private sector.* Specification (2) uses the wage differential estimated on the sample of all
workers. The coefficient on the wage differential remains negative but becomes barely significant,
and the coefficient on the interaction term loses significance. These changes in significance could
be explained by more noisy data in the sample of employees from both the formal and informal
private sectors. The estimations of Corruption_WEF regression (columns 3 and 4) are similar to the

Corruption_WGI regression, in magnitude and sign.

Columns (5) and (6) in Table 3 show a similar pair of specifications for Corruption_TI. Qualitatively,

these estimations confirm the results of our main specification. The wage differential has a strong

negative and significant effect on corruption. The wage compression is not significant on its own, but

the interaction of the wage differential and public wage compression is significant and positive for

both definitions of the wage differential.’* A one percent increase in the public-private sector wage

differential results in a reduction of WGI corruption index by about 0.022 standard deviations, while

the effect of the product of the wage differential and the wage compression increases corruption by

12 One could argue that the quality of bureaucracy indicator might be endogenous to corruption. As we noted in the data

section, this indicator focuses on a particular aspect of the quality of bureaucracy and gauges how well bureaucratic

institutions can deliver public services under political pressure. We argue that this characteristic might not be directly
related to corruption. We also re-estimated the specifications in Table 2, excluding this variable, which resulted in no

qualitative change in the coefficients of interest. Because the quality of the bureaucracy indicator varies little over
time and is constant for the WEF and TI samples, itis not included in the estimations based on WEF and TI measures
of corruption.

13 We tried adding several control variables to the main specification to ensure our results remain robust. Among
them are the government efficiency index (WDI), the voice and accountability index (WDI), the law-and-order index

(ICRG), and the democracy index (Polity5: Regime Authority Characteristics and Transitions Datasets). Only the voice

and accountability index is significant in the estimation of these variables. Despite its significance, we opted to keep

only one control variable from the WGI data set because WGI variables are highly correlated, and our preference was

to keep the model parsimonious. These estimations are available from the authors on request. We use them in the
extreme bound analysis in Section 6.

14 This estimation replicates the results shown in column (3) of Table 2.

15 Table Alinthe Appendix shows the results of estimations where we used original (unstandardized) indexes of
corruption. As discussed in the data section, the original WGI and WEF indicators are inversely correlated with
the corresponding standardized indicators, where the higher values of the original indicators correspond to lower
corruption. The original and standardized Tl indicators have the same rankings, with higher values of the indicators
corresponding to higher corruption. Keeping in mind these differences in the indicators of corruption, the results
shown in Table Alare qualitatively similar to those in Table 3.
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0.004 standard deviations. The effect of wage differential on corruption measured by WEF index is

similar at about 0.026 standard deviations and close to 0.04 standard deviations for the TI indicator.'®

We repeat the estimations shown in Table 3 using two alternative measures of the public-private
wage differential. The first compares the wages of professionals in the public sector with the wages
of corresponding professionals in the formal private sector. The second contrasts the wages of
senior officials to the wages of their counterparts from the formal private sector. Table A2 in the
Appendix shows that estimates based on both measures produce results that are qualitatively
similar to our main specification: The coefficients on wage differential variables are negative and
significant, and the coefficients on the interaction terms are positive and significant. The effects of
the wage differential and the interaction terms have the expected signs but are insignificantin the
Corruption_WEF regressions. The coefficients in the Corruption_TIregressions are consistent with
our main results for the estimation, in which we use the wage differential based on the comparison
of professional wages. We find no significant results in the regression in which the wage differential

is estimated based on the differences in the wages of senior officials.

Figure 2 shows the simulations of the effect of the public-private wage differential on corruption as

a function of wage compression in the public sector.” This effect is negative and significant for the
wage compression ratios, ranging from 1.2 (the minimum in our sample) to about 5. In that range, the
negative effect of higher wages on corruption dominates the positive effect of the interaction term.
When the wage distribution in the public sector is flat (i.e., the compression ratio is close to 1), a one
percent increase in the public-private wage differential leads to a 0.015 standard deviation reduction
in the corruption index. Changes in public sector wages have no significant impact on corruption
when the compression ratio is about 5.5. For compression ratios above 6.0, the positive effect of

the wage differential/compression interaction on corruption dominates the negative effect of the
higher wages. In countries with such high levels of public sector wage inequality, increases in public

servants’ wages increase the incidence of corruption.

Figure 3 depicts a contour plot of the predicted levels of corruption as a function of the public-private
wage differential and the wage compression ratio. The contours indicate the areas in which predicted
corruption lies within a particular range, with darker colors indicating higher corruption. The plot
confirms the results reported in Figure 2. An increase in the wage differential would not reduce
corruption in countries like Bulgaria, where the wage compression ratio was 5.21in 2018, because
raising public sector wages would keep Bulgaria in the region of constant corruption. Countries

with lower public sector wage inequality, such as Albania and Croatia, might reduce corruption by

16 The public sector wage compression ratio positively correlates with countries’log per capita GDP (correlation
coefficient of 0.558). Such correlation might complicate the interpretation of our results. To address this concern,
we re-estimated specifications in Table 3, adding an interaction term of the log per capita GDP and the compression
ratio. This addition slightly attenuates the coefficient on the compression-wage differential interaction (from 0.087
to 0.076 for WGI), but results in no changes either in the signs or the significance of the main coefficients of interest.

17 The simulations are based on specification (3) in Table 2.
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increasing public sector wages. Higher public sector wages would move these countries from the

darker areas of high corruption to lighter areas of lower corruption.

Decompression of public sector wages might reduce corruption in countries with low wages in
the public sector, like Albania or Ukraine (the argument developed by Gorodnichenko and Peter
2007). In Figure 3, an increase in public sector wage inequality would move these countries to the
right, from the regions of high corruption (darker) to the areas of low corruption (lighter). Wage
decompression is expected to have the opposite effect, increasing corruption in countries with

relatively high wages in the public sector, like Brazil.

We can estimate the elasticities of corruption with respect to changes in public sector wages. These
elasticities differ in magnitude and even change sign depending on the combination of wage rates
and wage distribution. It makes sense to simulate these elasticities for a particular country. For
example, doubling public servants’ wages while keeping the wage compression constant would
decrease the WGI-measured corruption in Albania from 0.74 to 0.52, a 42 percent reduction in the
WGI corruption index, and bring corruption in Albania to the level of Italy.'® The same policy would
have an entirely different effect in Brazil, a country with a relatively high wage compression ratio.

In Brazil, doubling the wages of government employees would increase corruption from the original
value of 0.65t0 0.88, a 26 percent increase. That new level of corruption would correspond to levels in

Honduras or Russia.

Neglecting the effects of wage compression could compromise the design of anti-corruption policies.
The external validity of the results of previous studies, especially single-country studies, might be
questioned if the wage distribution in the public sector is not considered. Several researchers point
out the high costs of anti-corruption policies based on raising wages in the public sector (e.g., An and
Kweon 2017, Barr, Lindelow, and Serneels 2008, Sosa 2002). Our results demonstrate that policies
that combine modest increases in public sector wages with a relaxation of wage constraints for top

public officials might be more efficient in reducing corruption in some situations.

A well-established body of literature indicates that, across the world, top public sector officials tend
to have zero or even negative pay premiums (e.g., Borjas 2002, Hospido and Moral-Benito 2016). The
private sector is almost as generous as the public sector in terms of pensions and fringe benefits in
top-level jobs. At the same time, in most countries, the public sector pays higher average wages than
the private sector for low- and middle-level employees with similar characteristics (Mizala et al. 2011,
Gindling et al. 2019). Such a situation puts negative selection pressure on the top talents in the

public sector and creates incentives for a selection into the public sector of less capable employees.
By making wages less compressed, the public sector could align the wages of its top performers with

market wages to attract and retain talented and experienced workers.

18 These elasticities are comparable to the elasticity of -0.26 reported by An and Kweon (2017) for non-OECD countries.
Barr, Lindelow, and Serneels (2009) estimate a lower elasticity of corruption with respect to changes in the public
sector wages of about -0.15.
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Wage structures of the public sector are often highly compressed in developed economies.
Barth et al. (2013) argue that the complementarity of wage compression and generous welfare
states fuel investment and enhance productivity in Scandinavian countries. Compressed
wages are also seen as a mechanism for selecting motivated individuals into the public sector

(e.g., Barford et al. 2019, Navot et al. 2016).2°

Explaining our results

We propose several explanations of the mechanisms driving our results. Suppose some kinds of
corruption require investment. To engage in corrupt behavior, a public sector employee needs to be
connected to the right people in the private sector. Maintaining such connections may be costly. High
inequality in pay in the public sector would allow top managers to access circles—both formal, such
as clubs, and informal, such as parties—in which they can interact and build rapport with potential
“clients.” A proportional rise in the wages of public officials translates into larger absolute increases

for the highest-paid officials, which could facilitate their integration into the business community:.

Tirole (1992) and Laffont and Martimort (1997) developed a theoretical framework to investigate

the possibility of collusion between supervisors and workers. The model illustrates the “incentive
effect” of increasing wage spreads within a firm. When a firm raises wages to incentivize hard work
(for example, by introducing performance bonuses), shirkers who are caught are penalized by losing
a higher wage bonus. As a result, shirking is reduced. At the same time, higher wage bonuses create
more room for arbitrage between employees and their supervisors. A shirker could try bribing his
supervisor to avoid that loss. If the performance wage spread is wide enough, the “corruption effect”
dominates the “incentive effect.” A proportional wage raise will increase potential losses for shirkers
and corruption when sectoral wage inequality is high. If wages are flat, “the incentive effect” of higher

wages dominates “the corruption effect,” and corruption declines.?®

An alternative explanation comes from studies of corruption in experimental settings.
Barr et al. (2009) find that auditors put more effort into exposing highly paid officials. Their results
corroborate Abbink’s (2004) conclusions, also based on experiments that distributive fairness

notions may affect behavioral responses toward changes in relative pay. Following this logic,

19 We tried addressing the reverse causation and potential omitted variable bias by the instrumental variable approach.
However, it might be challenging, if possible, at all, to identify valid instruments to address this type of bias on the
macro-level (e.g., Mauro 1995, Treisman 2007). We use changes in the share of employees with a contract in the private
sectoras aninstrument for the public-private wage differential. The results of the FE IV estimations are broadly
consistent with the results shown in Table 3. The wage differential negatively and significantly affects corruption for
both definitions of the public-private wage gap and two corruption indicators. The interaction of the wage differential
and the wage compression is positive and significant in specifications with formal wage differential. However, our
instrument could be criticized to the extent that workers choose between the private and public sectors, the public
sector workforce composition will be affected by what is going on in the private sector and vice versa. Because of that,
we do not include these results in the paper, but they are available from the authors on request.

20 Khemani(2019) provides empirical support for this theory, using examples from the education sectors of Finland
and the Republic of Korea.
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raising the wages of public officials when wage inequality is high would result in higher rates of

corruption detection and, consequently, higher perceived corruption.

6. Sensitivity analysis

The validity of our results could be questioned because of the challenges of aggregating predictions
of micro-level theoretical models to explain inter-country variations in corruption. Theoretical
models provide no guidance about the distributional assumptions for the empirical specifications,
leaving the choice of estimation methodology to the researcher. Another problem is that the
indicators we use in our analysis come from different sources, and the methodology of generating
such indicators might change over time. We try to address these issues by applying a range of
methods and approaches used in previous research and testing the robustness of our results to

different specifications and assumptions.

We first test the sensitivity of our results to the number of observations per country in our panel.
Our main specification is based on a sample that includes at least eight observations for Corruption_
WGI, at least eight observations for Corruption_WEF, and at least five observations per country for
the Corruption_TIindicator. Table 4 shows the estimations of equation (2) on panels of three different
lengths (coefficients and standard errors for the public-private wage differential, the compression
ratio, and their interaction). These estimations confirm the findings shown in Tables 2 and 3:

The coefficients on the wage differential are negative and significant for the formal sector in the
Corruption_WGI and Corruption_WEF estimations and for both specifications of the Corruption_TI
estimation. All three coefficients are insignificant in the Corruption_WGI and Corruption_WEF

estimations when the wage differential is calculated for all private sector workers.

Kaufmann and Kraay (2002) caution about the potential misinterpretation of the inter-year changes
in the WGI; the Tl team expressed similar caution about their corruption indicator. Kaufmann et al.
(2006) argue that changes over longer periods could reflect trends in corruption perceptions more
reliably. We repeat our estimations on a panel constructed by averaging our variables over four
consequent observations to address these concerns. These estimations demonstrate that the wage
differential and compression ratio coefficients have the expected signs and are significant for the
WGI and WEF/formal private sector specification and marginally significant for the TI/formal private
sector specification. The coefficients on these variables are insignificant in specifications in which

the wage differential is based on comparison with all private sector workers.

21 We tested and rejected the hypothesis that the wage differential and wage compression ratios, which are from the
micro-data, are interdependent for two reasons. First, the two variables are not correlated in any significant way.
Second, we estimated a battery of regressions using the wage differential as a dependent variable and the wage
compression ratio and all our explanatory variables as controls. The coefficients on the wage compression ratio and
the interaction term were insignificant. The results of these estimations are available from the authors on request.
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The next part of Table 4 tests whether the results are robust with respect to intertemporal changes
in the methods of data collection and data aggregation. In addition, political and economic changes
may affect perceived corruption with lags. We estimate our model with independent variables
lagged by one or two periods.?? The estimations with the lagged independent variables confirm the
results of our main specification for Corruption_WGI (columns 1and 2) and the specification with
Corruption_WEF (columns 3 and 4). The coefficients of the variables of interest lose significance in

the Corruption_TI specifications (columns 5 and 6).

We also estimate our model with a range of econometric techniques used in other studies

(see Table 5). Previous studies resorted to OLS based on averaged country values (Van Rijckeghem
and Weder 2001), pooled OLS with time fixed effects (Le et al. 2013), and random effect estimation
(An and Kweon 2017, Panizza 2001).23 Both the OLS and random effect estimators assume that errors
are uncorrelated with country characteristics included in the model. As we pointed out above,
country-specific fixed effects are likely to be correlated with our variables of interest. Because of

these methodological deficiencies, we present these results for comparison with other studies.

Pooled OLS regressions produce estimates that are qualitatively similar to our main results in
Table 2. The coefficient on the wage differential is negative and significant, and the coefficient on
the interaction term is positive and significant in specification (1), where the dependent variable is
Corruption_WDI or Corruption_WEF. The pooled OLS fails to produce significant estimates for the
Corruption_TI, and OLS estimations based on the averaged data produce no significant coefficients
for any specifications. The random effect estimation results are very close to our main estimation

results.?*

We perform extreme bounds analysis to test the robustness of our coefficients to changesin the
model specification (e.g., Levine and Renelt 1992). We estimate the FE regressions for all possible
combinations (permutations) of our control variables.?> We then identify the highest and lowest
values for the coefficients on our variables of interest, 5, and f3, in equation (2). The degree of
confidence thatis warranted can be inferred from the extreme bounds on the coefficients 4 and ..
If the coefficients remain significant and their signs are the same at the extreme bounds as in our
baseline estimation (Table 2, specification 3), one can be reasonably confident about the validity of

our main estimates.

22 Panelobservations in our sample might be spaced by one, two, or more years. When generating lagged independent
variables, we use the previous observation for lag 1 and the second-period observation for lag 2.

23 The primary reasons for using these approaches are the relatively small sample sizes and the low intra-country
variation in the explanatory variables. Le et al. (2013) control for regional effects using pooled OLS regression.

24 The Wald test—an analog of the Hausman fixed-versus-random effects test that permits differentiating the models
with clustered errors—rejects random effects results as inconsistent.

25 Ifnisthe number of variables in X (equation 2), the total number of combinations is 0 2" - 1. Our extreme bounds
analysis uses ten variables that produce 1,023 unique regression specifications.
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Table 6 shows the results of the extreme bounds analysis for equation (2). At the lower bound, the
wage differential coefficient is negative (-2.220) and significant, with a t-statistic of -5.38. The
upper bound for the coefficient is also negative (-1.347) and significant. Thus, the robust negative
relationship between the public-private wage differential and corruption is consistent with a

wide range of model specifications. The extreme bounds analysis also indicates the stable positive
correlation between corruption levels and the interaction of the wage compression ratio and the
public-private wage differential. The estimates of the interaction coefficient range from 0.293 to
0.410, with both lower- and upper-bound estimates being significant, with t-statistics of 2.78 and
4.37, respectively. Overall, the results of the extreme bounds analysis confirm the robustness of our

estimates under different assumptions and for different empirical specifications.

Although our findings give a strong indication of the importance of wage distribution in the public
sector as a determinant of levels of corruption, they are not conclusive for several reasons. First, we
rely on perception-based measures of corruption. Second, our empirical model controls for many
factors affecting corruption but omits other important variables because of data limitations or the
desire to keep the model simple. Third, we did not address the non-random selection of workers into
the public sector, which might affect our results. Future research could use alternative measures of

corruption and richer econometric specifications.

7. Conclusions

This paper uses a new country-level panel data set to study the effect of changes in public sector
wages on corruption. This data set contains several previously unavailable indicators derived from
micro-level surveys that allow us to analyze the heterogeneity of the effect of the public sector
wage on corruption. Our results show that wage inequality in the public sector is an important
determinant of the effectiveness of anti-corruption policies. Increasing the wages of public
officials could reduce corruption in settings with low wage inequality in the public sector. Raising
public employees’ wages might lead to a higher incidence of corruption when public sector wages
are highly unequal. These results are robust to a wide range of empirical model specifications,
estimation methods, and distributional assumptions. Combining the increases in public sector
wages with measures that affect public sector wage distribution might allow policy makers to

design cost-efficient programs to reduce corruption in their countries.
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Figures and tables

FIGURE 1. Changes in the public sector wage premium and compression
ratio for Argentina, Bolivia, and Hungary, 2000-2018
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Notes: The public sector wage compression ratio is defined as the ratio of the 90th to the 10th percentile of the weekly
wage distribution in the public sector (a wage compression ratio of 1 indicates a uniform distribution of wages in the public
sector). Data for Hungary is available starting from 2004.
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FIGURE 2. Effect of changes in public-private wage differential on corruption
for different levels of wage compression in the public sector
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Notes: Simulations are based on the FE estimation of equation (2) of the main specification (column 3 in Table 2).

The shaded area shows 95% confidence intervals. The solid line represents a linear relationship between the effect of the
public-private wage differential on corruption and the compression of wages in the public sector. The lower panel shows
the histogram of wage compression distribution. The public sector wage compression ratio is defined as the ratio of the
90th to the 10th percentile of the weekly wage distribution in the public sector (a wage compression ratio of 1indicates a
uniform distribution of wages in the public sector).
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FIGURE 3. Contour plot of predicted levels of corruption as a function of public-
private wage differential and wage compression ratio in the public sector
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Notes: The contour plot is based on the FE estimation of equation (2) of the main specification (column 3 in Table 2).
The contour levels show areas with similar levels of predicted corruption. The public sector wage compression ratio

is defined as the ratio of the 90th to the 10th percentile of the weekly wages in the public sector (a wage compression
ratio of Tindicates a uniform distribution of wages in the public sector). The public-private wage differential compares
employees wages in the public sector to similar workers in the formal private sector.

Predicted level of corruption
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TABLE 1. Descriptive statistics for dependent and main independent variables

Variable Mean Standard Minimum Maximum Data
Deviation Source
Dependent variables
Original values

Corruption WGI 0.367 0.923 -1.394 2.337 WGl

Corruption WEF 3.694 1108 -1.807 6.080 WEF

Corruption Tl 39.721 15.254 10 74 Tl

Standardized values

Corruption WGI 1 -2.134 1.908 WGl

Corruption WEF 1 -2.151 1.702 WEF

Corruption Tl 1 -1.948 2.247 Tl
Controls
Wage differential, formal sector 0.056 0.146 -0.342 0.509 WWBI
Wage differential, all 0.151 0.182 -0.290 0.740 WWBI
Wage compression 4.772 1.377 2.372 10.333 WWBI
GDP per capita (/10,000) 2.652 1.792 0.381 9.786 WDl
Quality of bureaucracy 2.706 0.914 1.000 4.000 ICRG
The rule of law 0.518 0.927 -1.251 2.100 WGl
Fragility index 2.921 3.539 0.000 14.000 SFIM
Government spending as a percent of GDP  17.059 3.829 7.196 24.536 WDl
Tertiary education (share) 0.564 0.117 0.283 0.839 WWBI

Notes: WGI = Worldwide Governance Indicator database; WEF = World Economic Forum; TI = Transparency International;
WWBI =Worldwide Bureaucracy Indicators dataset; WDI = World Development Indicators database; ICRG = International
Country Risk Guide dataset; SFIM = State Fragility Index and Matrix dataset. As outlined in section 3.1, standardized

values of WGI and WEF corruption indicators are based on inverted scales of the original values to simplify the

interpretation and comparison of the results. While greater values of the original WGI and WEF corruption indicators
are associated with less corruption, larger standardized values of these indicators correspond to higher corruption.
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TABLE 2. Fixed effect estimations of WGI corruption index

m 2 (O] @
Variable Coef. SE Coef. SE Coef. SE Coef. SE
Wage differential, formal sector -0.377** 0.157 -0.351** 0.157 -2.173*** 0.398 -1.888*** 0.465
Wage compression 0.017 0.024 0.014 0.018 0.028 0.024
Wage differential (formal) x wage compression 0.396*** 0.093 0.367*** 0.104
Log GDP per capita -0 0.181 -0.100 0.178 -0.169 0.165
Quality of bureaucracy -0.244** 0.16 -0.204* 0.117 -0.287** 0.123
Rule of law -0.502*** 0.110 —-0.497*** 0.106 -0.492*** 0.103
Fragility index -0.012 0.016 -0.011 0.016 -0.022 0.015
Government spending (percent of GDP) 0.010 0.01 0.008 0.011 0.005 0.01
Tertiary education (share) -0.203 0.513 -0.132 0.501 -0.104 0.475
Constant 1.942 1.815 1.625 1.711 2.639 1.704 -0.178 0.114
Wald (Hausman) test® 508.69 0.000 463.67 0.000 499.48 0.000 27,725.92 0.000
R? 0.210 0.214 0.298 0.130
Country fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Number of countries 36 36 36 36
Number of observations 454 454 454 454

Notes: Results are based on a panel of countries with at least eight longitudinal observations. Standard errors are corrected for clustering at a country level. Specification (4) includes only the three main
variables of interest, which are used as a baseline for the extreme bounds analysis in the sensitivity analysis.

a. The Wald test was used instead of a standard Hausman fixed-versus-random effects test in order to differentiate the models with clustered errors (Hausman 1978). The two tests are asymptotically
equivalent under an assumption of conditional homoskedasticity (Arellano 1993, Wooldridge 2001). For the Wald test, 32(24), #A(25), y%(26), and 4%(20) are shown for specification (1), (2), (3), and (4),
respectively; p-values are reported instead of standard errors.

ok x

significant at the 1% level, **significant at the 5% level, *significant at the 10% level.
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TABLE 3. Fixed effect estimations of three (standardized) measures of corruption and two measures
of the public-private wage differential

Corruption WGI Corruption WEF Corruption Tl

Q) 2 3 4 ©) Q)
Variable Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE
Wage differential, formal sector -2.173***  0.398 -2.566**  0.998 -3.882***  1.230
Wage differential, all -0.666 0.419 -0.254 0.841 -2.808**  1.294
Wage compression 0.014 0.018 0.007 0.019 -0.021 0.034 0.007 0.040 -0.007 0.039 -0.003 0.045
Wage differential x wage compression 0.396***  0.093 0.124 0.087 0.423* 0.224 -0.025 0.194 0.771***  0.240  0.546**  0.260
Log GDP per capita -0.169 0.165 -0.193 0.153 -1.743***  0.358 -1.781*** 0.326 0.224 0.668 0.125 0.671
Quality of bureaucracy -0.287** 0.123 -0.116 0.102
Rule of law —-0.492*** 0.103 -0.386***  0.104 -0.402** 0.178 -0.401** 0.187 -0.121 0.228 -0.147 0.244
Fragility index -0.022 0.015 -0.015 0.014 0.025 0.055 0.018 0.058 -0.107 0.075 -0.114 0.077
Government spending (percent of GDP) 0.005 0.0 -0.008 0.009 0.008 0.027 0.006 0.021 -0.021 0.028 -0.024 0.028
Tertiary education (share) -0.104 0.475 0.015 0.421 -0.981 1.071 -0.710 0.941 -1.045 0.869 -1.300 0.960
Constant 2.639 1.704 2.190 1.502  18.514*** 4190  18.506*** 3.610 -0.898 6.845 0.337 6.828
Wald (Hausman) test® 499.48 0.000 308.95 0.000 132.79 0.000 104.84 0.000 28.71 0.001 30.73 0.000
R? 0.298 0.196 0.477 0.459 0.355 0.324
Country fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Number of countries 36 40 24 26 25 25
Number of observations 454 507 235 252 165 165

Note: Panel of countries with at least 8 longitudinal observations in columns (1), (2), (3), and (4). Panels of countries with at least 5 longitudinal observations in columns (5) and (6). Standard errors are

corrected for clustering at the country level.

a. The Wald test was used instead of a standard Hausman fixed-versus-random effects test to differentiate the models with clustered errors (Hausman 1978). The two tests are asymptotically equivalent
under an assumption of conditional homoskedasticity (Arellano 1993, Wooldridge 2001). For the Wald test, 2(24), yX(25), ¥(26), and 4*(20) are shown for specification (1), (2), (3), and (4), respectively;
p-values are reported instead of standard errors.

ok x

significant at the 1% level, **significant at the 5% level, *significant at the 10% level.

EFFECTS OF PUBLIC SECTOR WAGES ON CORRUPTION: WAGE INEQUALITY MATTERS

28



TABLE 4. Estimations of alternative model specifications

Corruption WGI Corruption WEF Corruption TI

Wage Differential Private Formal Private All Private Formal Private All Private Formal Private All

m 2 3) (G ©) ®
Variable Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE
Panel duration 1 At least 4 panel observations At least 4 panel observations At least 3 panel observations
Wage differential -1.898*** 0.392 -1.936*** 0.402 -1.616 1.010 -2.564** 0.947 -3.377*** 1.161 -3.818*** 1.204
Wage compression 0.013 0.016 0.011 0.017 -0.001 0.032 -0.018 0.031 -0.004 0.038 -0.006 0.038
Interaction 0.363*** 0.087 0.363*** 0.089 0.286 0.218 0.427** 0.209 0.683*** 0.221 0.761*** 0.234
Panel duration 2 At least 6 panel observations At least 6 panel observations At least 4 panel observations
Wage compression -1.936*** 0.402 —2.173%** 0.398 -2.564** 0.947 -2.566** 0.998 -3.818*** 1.204 -3.882*** 1.230
Wage compression 0.0M 0.017 0.014 0.018 -0.018 0.031 -0.021 0.034 -0.006 0.038 -0.007 0.039
Interaction 0.363*** 0.089 0.396*** 0.093 0.427** 0.209 0.423* 0.224 0.761*** 0.234 0.771*** 0.240
Panel duration 3 At least 10 panel observations At least 10 panel observations At least 6 panel observations
Wage differential —2.229%** 0.410 -0.632 0.382 -2.271* 1.218 -0.126 0.862 -3.906*** 1.247 -1.757* 1.037
Wage compression 0.015 0.018 0.009 0.018 -0.009 0.041 0.015 0.035 -0.005 0.043 -0.003 0.044
Interaction 0.404*** 0.095 0.121 0.078 0.357 0.268 -0.012 0.196 0.763*** 0.239 0.352* 0.203
Panel of averaged indicators Panel of observations averaged over 4 years
Wage differential -0.560*** 0.125 -0.165 0.144 -0.729** 0.274 -0.220 0.289 -1.437* 0.716 -0.703 0.742
Wage compression 0.003 0.006 0.002 0.007 -0.010 0.009 -0.002 0.01 -0.014 0.026 0.001 0.034
Interaction 0.106*** 0.033 0.041 0.031 0.124** 0.055 0.018 0.061 0.305 0.181 0.132 0.191
Lagged variables
One-period lag
Wage differential -1.844*** 0.445 -0.765 0.458 -2.452* 1.307 -1.125 1.152 -1.863* 1.059 -1.276 1.035
Wage compression 0.015 0.017 0.010 0.021 -0.008 0.041 0.005 0.046 0.031 0.033 0.039 0.032
Interaction 0.340*** 0.101 0.134 0.090 0.442 0.266 0.189 0.254 0.391* 0.219 0.251 0.217
Two-period lag
Wage differential -1.252** 0.548 -0.486 0.490 -0.673 1.507 0.012 1.174 1.079 1.135 0.993 0.991
Wage compression 0.007 0.020 0.010 0.023 0.046 0.046 0.056 0.048 0.071 0.045 0.072 0.047
Interaction 0.253** 0.119 0.105 0.096 0.211 0.270 0.054 0.223 -0.137 0.218 -0.117 0.196

Notes: Standard errors are clustered at the country level. All estimations except OLS using averaged data include year dummies. Panel durations 1, 2, and 3 use different minimum numbers of
observations per country to include in the sample and are based on the baseline fixed effects estimator (see Table 3), which requires at least eight observations per country for the WGI, eight for the WEF,
and five for the T corruption models. The panel of averaged indicators uses averaged data over three and four years for the WEF sample, which spans 10 years (2007-16).

***significant at the 1% level, **significant at the 5% level, *significant at the 10% level.
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TABLE 5. Estimations using alternative econometric techniques

Corruption WGI Corruption WEF Corruption Tl

Wage Differential Private Formal Private All Private Formal Private All Private Formal Private All

m (2 3 “) (5) )
Variable Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE
Pooled OLS
Wage differential —2.342%** 0.714 -1.100* 0.592 -0.465 1.950 0.351 1.470 -1.293 1.492 -0.973 1.291
Wage compression -0.0225 0.021 -0.030 0.021 -0.082 0.048 -0.087* 0.049 -0.014 0.045 -0.013 0.046
Interaction 0.464*** 0.133 0.241** 0.114 0.163 0.372 0.022 0.281 0.353 0.286 0.297 0.249
OLS using averaged data
Wage differential -1.625 1.605 -0.944 1111 -0.254 3.118 -7.575** 3.162 -1.074 2.518 -1.701 2.705
Wage compression -0.034 0.035 -0.054* 0.0297 -0.263* 0.128 -0.187 0.112 -0.018 0.065 -0.025 0.067
Interaction 0.054 0.0486 0.0233 0.0292 0.065 0.183 0.480** 0.187 0.047 0.075 0.063 0.085
Random effects
Wage differential -2.166*** 0.382 -0.759* 0.428 -1.893 1.201 -0.290 1.015 -3.063*** 1.036 -2.293** 0.965
Wage compression 0.006 0.017 -0.001 0.018 -0.054 0.042 -0.021 0.045 -0.0377 0.031 -0.037 0.033
Interaction 0.384*** 0.087 0.138* 0.083 0.307 0.254 -0.012 0.211 0.660*** 0.199 0.511*** 0.187

Notes: Standard errors are clustered at the country level. All estimations except OLS using averaged data include year dummies. Pooled OLS include regional dummies (e.g., Le et al. 2013). OLS using
averaged data weights observations by the estimated country-specific error variances, which depend on the number of observations available for each country. Weighted are used to obtain
cross-section data and run between estimators with robust standard errors (e.g., Van Rijckeghem and Weder 2001). The random effects estimator assumes that the variation across countries

israndom and errors are uncorrelated with independent variables. The Wald test rejects the random effect specification in favor of the fixed effect specification for all estimations.

***significant at the 1% level, **significant at the 5% level, *significant at the 10% level.
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TABLE 6. Extreme bounds analysis of coefficients on public-private wage
differential and interaction term of wage compression ratio and public—private
wage differential

Variable Coefficient Standard Error t-Statistic Probability
Wage differential
High —1.347%** 0.478 -2.82 0.008
Baseline -1.888*** 0.465 -4.06 0.000
Low -2.220%** 0.412 -5.38 0.000
Interaction term
High 0.410*** 0.094 4.37 0.000
Baseline 0.367*** 0.104 3.51 0.001
Low 0.293** 0.105 2.78 0.009

Notes: Standard errors are clustered at the country level Baseline specification corresponds to column (4) in Table 2.

***significant at the 1% level.
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Appendix

TABLE A1. Fixed effect estimations of three measures of corruption (original, unstandardized indicators)

Corruption WGI

Corruption WEF

Corruption Tl

M @ 3) @ (©) ®
Variable Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE
Wage differential, formal sector 2.006***  0.367 2.844** 1.107 -59.219***  18.759
Wage differential, all 0.666 0.419 0.282 0.932 -42.828** 19.739
Wage compression -0.013 0.016 -0.007 0.019 0.024 0.038 -0.008 0.044 -0.114 0.590 -0.051 0.684
Wage differential x wage compression -0.366*** 0.086 -0.124 0.087 -0.469* 0.248 0.028 0.215 11.754%** 3.658 8.335** 3.973
Log GDP per capita 0.156 0.153 0.193 0.153 1.932%** 0.397 1.974*** 0.361 3.416 10.192 1.902 10.231
Quality of bureaucracy 0.265** 0.113 0.116 0.102
Rule of law 0.454*** 0.095 0.386*** 0.104 0.446** 0.198 0.444** 0.207 -1.847 3.473 -2.241 3.725
Fragility index 0.020 0.014 0.015 0.014 -0.028 0.060 -0.020 0.064 -1.638 1.144 -1.740 1.182
Government spending (percent of GDP) -0.004 0.010 0.008 0.009 -0.008 0.030 -0.007 0.024 -0.314 0.433 -0.363 0.430
Tertiary education (share) 0.096 0.439 -0.015 0.421 1.087 1187 0.787 1.043 -15.948 13.257 -19.827 14.638
Constant -2.069 1.573 -2.190 1.502 -16.829*** 4644 -16.819*** 4.002 26.015 104.41 44.860 104.16
R? 0.298 0.196 0.477 0.459 0.355 0.324
Country fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Number of countries 36 40 24 26 25 25
Number of observations 454 507 235 252 165 165
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TABLE A2. Fixed effect estimation of the main specification of three measures of corruption and public-private

wage differential for different occupations (compared within the formal sector only)

Corruption WGI Corruption WEF Corruption Tl

M &) 3 @ (©) ®
Variable Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE Coef. SE
Wage differential, professional -0.395***  0.097 -0.053 0.143 -0.369* 0.204
Wage differential, senior official -0.146***  0.053 -0.096 0.076 0.026 0.051
Wage compression 0.010* 0.005 0.009 0.006 0.002 0.005 0.004 0.005 0.012 0.008 0.0M 0.010
Wage differential x wage compression 0.071*** 0.021 0.022* 0.0M1 0.002 0.030 0.016 0.016 0.081* 0.043 -0.011 0.0M
Log GDP per capita -0.044 0.039 -0.054 0.042 -0.254*** 0.062 -0.268***  0.057 0.036 0.130 -0.052 0.115
Quality of bureaucracy -0.034 0.029 -0.019 0.028
Rule of law -0.105*** 0.025 -0.100***  0.026 -0.071** 0.030 -0.058* 0.028 -0.033 0.045 -0.032 0.048
Fragility index -0.006* 0.003 -0.005 0.004 0.003 0.009 0.003 0.009 -0.020 0.012 -0.025* 0.014
Government spending (percent of GDP) 0.000 0.002 -0.000 0.003 0.002 0.004 0.000 0.004 -0.007 0.005 -0.007 0.006
Tertiary education (share) 0.001 0.112 0.003 0.116 -0.167 0.166 -0.182 0.185 -0.220 0.182 -0.179 0.188
Constant 1.020** 0.397 1.087** 0.414 3.149%** 0.709 3.314*** 0.671 0.277 1.324 1.174 1164
Wald (Hausman) testa 3,213.81 0.000 1,831.61 0.000 451.92 0.000 339.21 0.000 27.74 0.004 26.75 0.005
R? 0.296 0.253 0.461 0.462 0.301 0.262
Country fixed effects Yes Yes Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes Yes Yes
Number of countries 34 33 24 24 25 25
Number of observations 415 406 235 235 165 165

Notes: Panel of countries with at least eight years of observations in columns (1), (2), (3) and (4). The panel of countries with at least 5 longitudinal observations in columns (5) and (6). Standard errors are

corrected for clustering at the country level.

a. The Wald test was used instead of a standard Hausman fixed-versus-random effects test to differentiate the models with clustered errors (Hausman 1978). The two tests are asymptotically equivalent
under an assumption of conditional homoskedasticity (Arellano 1993, Wooldridge 2001). For the Wald test, 2(24), y4(25), #(26), and y%(20) are shown for specification (1), (2), (3), and (4), respectively;
p-values are reported instead of standard errors.

ok

significant at the 1% level, **significant at the 5% level, *significant at the 10% level.
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