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CHEN Yanting and LIU Qijun*
School of Public Administration, Huazhong Univeysif Science and Technology, Wuhan,
China

Abstract
An important public-policy question is whether pokdector wages can be used to deter
corruption. We study the relation between publict@ewages and corruption in China.
Our measure of corruption is the value of bribetioled by government officials as reported
in court proceedings. The data cover the period51@82014. We hypothesize that the
public-sector wage is a reference point for bribggrs and bribe takers in determining the
value of bribes, and that external wage opportesitor comparison with public-sector wages,
as proposed by the fair-wage hypothesis, are mptined to determine the relation between
public-sector wages and corruption. Our empirictingates confirm our hypothesis. We find
no consistent support for the fair-wage hypothbatsa systematic U-shaped relation between
the public-sector wage and corruption measurechasvalue of bribes. We conclude that
‘carrots’ of higher public-sector wages reduce @ption when the public-sector wage is low,
but, when the public-sector wage is high, ‘stiakgher than carrots seem to be required to

deter corruption.
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1. Introduction
In economies with extensive corruption, a primaubl-policy question concerns the role of
the public-sector wage. A version of the efficiemegge hypothesis proposes that higher
public-sector wages deter corruption because df pgysonal losses from apprehension and
dismissal from public service or public administat (Kligaard 1988, 1997; Mookherjee
1995; van Rijckeghem and Weder 2001). Higher pwd®ictor wages have also been
proposed to reduce corruption by attracting morenelb persons into government
employment (Bond 2008). A higher public-sector walges not however ensure honesty
when bargaining over the value of a bribe can &iee (Mookherjee and Png 1995). Bribery
may moreover be endemic to a government bureaucagoyhen promotion in a government
bureaucracy requires bribing higher level officif@hana and Liu 2010), in which case not
honesty determines the individual decision whetteerseek and accept bribes, but the
requisites of personal career success. Anotherdaheal model, by Besley and McLaren
(1993), shows how different corruption outcomessaridepending on the rule for
determination of the wage of a potentially cornigt inspector.

With the theory overall ambiguous about whetheghhpublic-sector wages are an
effective policy against corruption, mixed resuliave also been reported in empirical

studies: We add to the empirical literature on public-secieages and corruption by

! Ades and Di Tella (1997), Rauch and Evans (2006, Ereisman (2000) found no robust evidence
that higher public-sector wages deter corruptiorenebs other studies (van Rijckeghem and Weder
2001; Herzfeld and Weiss 2003; Pellegrini and Ggrla008, and Dutt 2009) concluded the contrary.
La Porta et al. (1999) reported that higher govemimvages increase corruption in Muslim and
Catholic countries. Goel and Rich (1989) using datastate-level corruption convictions for the
United States found that higher public-sector wagelice corruption. Also using U.S. data, Alt and
Lassen (2014) reported that public-sector wagese Hétle effect on corruption. Di Tella and
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studying the case of China. Our empirical resuitsasthat corruption has a U-shaped relation
with public-sector wages.The relation is robust across empirical specificet in the short
and long run and the means of estimation. Our astisnalso show that, as a region’s per
capita income increases, the effect of a higheriggbctor wage in reducing corruption
diminishes: at a sufficiently high regional per ikapncome, a higher regional public-sector

wage is associated with increased corruption.

2. Basic concepts and measur ement
Before presenting our empirical estimates, we oa@thasic concepts and issues involved in

measurement of corruptidn.

2.1 The definition of corruption in China

Chapter 8 in the Criminal Law of China defines aptron by public officials and temporary

employees in government. Corruption-related crinmetude bribe taking, bribe extortion,

embezzlement, misappropriation of public funds tates assets, and holding property for

which legitimate sources cannot be identified.

2.2 The data for measurement of corruption

Schargrodsky (2003) studied an anticorruption mogin Buenos Aires and found that higher wages
reduce procurement prices for public hospitals, comdition that audit intensity takes at least
intermediate levels.
? The same result of a U-shaped relation was foun8idiylze et al. (2016) for Russian regions.
* Le et al. (2013) using a pooled dataset of 113 wmsalso found that the effect of public-sector
wages on corruption depends on a country’s incawvel |
* For a broader view of corruption issues, see Hifirt2019, chapter 14).
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The corruption data for our study are from the @h@orruption Database that we have
compiled. The source of the data is court recoodscbrruption convictions for the period
1985-2014. Corruption was rampant during our datdofd’ The data from court records
provide the precise value of the bribe receiveddryvicted government officials. We use the
value of the bribe as the measure of ‘corruptidiis measure of corruption is objective and
relates to individuals. Corruption is measuredh®/ronetary value of bribes that individuals
received and not perceptions or surveys, and ismaggregate ternfs Our sample consists
of 32,860 corrupt convictions in 30 provinces asr6hina. The sample is some 5 percent of
all court case8.We have no knowledge of how corruption cases \vetiated in the judicial
system in China. Aidt et al. (2018) used a samplgpwernment officials who had no criminal
convictions to do the Heckman calculations and dotimat selection bias in the sample of

convicted government officials is not a major concé his applies to our study. We are using

® According to official statistics, around one nalli corruption cases were detected with court
convictions in this period. According to the reoadf the Supreme People’s Procuratorate of China,
around 30,000 corruption cases are detected anciatdf convicted each year on average. See:
http://www.spp.gov.cn/gzbg/.
® Previous studies of corruption have used corruppierception indices and survey data to measure
corruption. The corruption indices are subjectivel dmpressionistic and measure neither frequency
nor magnitude of corruption practices (Mocan 200Bata derived from surveys can involve
misreporting (Bertrand and Mullainathan 2001; Lnd&eng 2015). A primary reason for misreported
survey answers is expressive, with answers givedipated on a pre-decided personal identity, or
attitudes to the identity of others (Hillman 2010}her studies, as we do, used law-enforcementtdata
study corruption (Goel and Rich 1989; de Monte &apagni 2001, 2007; Alt and Lassen 2014;
Schulze et al. 2016). These studies do not useithdil data on government officials convicted for
corruption. As in other papers that draw on then&hCorruption Database (for example Aidt et al.
2018), in our present study, corruption is uniquetgasured using individual-level data on the
magnitude of bribes.
" Tibet is the only region dropped from the sampte few observations are available (less than 20).
8 We have on average 32,860/622=53 observationsafoegion per year. By the rate of 1,000
convictions per region per year, our sample aceofomt53/1,000=5.3%.
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the same data sample.

2.2 Income growth and the public-sector wage
During our data period, China experienced rapidiime growtt’. Per capita income and also
public-sector wages increased, as shown in figyrevtiich also shows that the average

public-sector wage in China has exceeded averageapéa income.
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Figure 1 Real per capita income anliptsector wages in the sample period

2.3 The hypothesis
A bribe payer and bribe taker require a referemeed&termining the value of a bribe. The
bribe payer needs to decide how much to offer lagbee. For calculating the probability that

a bribe will be accepted, the bribe payer can usgowernment official’'s wag®. The

° Per capita income increased from $523 in 1985 td3&in 2014. Average public-sector wages
increased from $685 per year in 1985 to $7,15101tM2 See figure 1. All values have been deflated by
the Consumer Price Index into 2010 constant priéé& conversions to US dollars for per capita
income are not amended for purchasing-power-parity.

1% See Aidt (2003).



official's wage can be a signal observable to bp#mties. If per capita income affects

corruption, we expect growth in income to influerice relation between public-sector wages
and the value of bribes. Our hypothesis is thaieslof individual bribes as the measure of
corruption vary systematically with the valagpublic-sector wages across regions and with

per capita income across regions (our regionsh@@itovinces in China).

2.4 The ‘fair-wage’ hypothesis

The ‘fair-wage’ hypothesis is that government aéfis refrain from corruption if they believe
that their public-sector wage is fair relative ttemative wages or incomes in the private
sector. The hypothesis has been tested using dfifferelative wage indicators. The
hypothesis therefore has different variants basedhe alternative wage that government
officials might use for comparison with the pubsiector wage. Empirical studies of the
fair-wage hypothesis using the different wage camspas have yielded different and
conflicting results? We constructed relative wage indicators to usentmic for our data
past studies of the fair-wage hypothesis. As inghevious studies, different results were
obtained depending on the relative-wage indicaseduWe find that, in the case of China, the

closest comparator to public-sector wages is trexra@me wage for the state sector, which

" The indicators are (1) the ratio of the legal inedior government officials to a reference suches p
capita income (La Porta et al. 1999; Rauch and £2400; Treisman 2000; Pellegrini and Gerlagh
2008); (2) the public-sector wage relative to thegesin manufacturing (Rauch and Evans 2000; van
Rijckeghem and Weder 2001; Le et al. 2013); (3) plblic-sector wage relative to the wage in
business counseling (Schulze et al. 2016); (4) ghblic-sector wage relative to pay for middle
accountants (Goel and Rich 1989); and (5) publitesevage relative to the average non-government
wage (Alt and Lassen 2014).

2 See the studies indicated in footnote 7.



includes not only public administration and pulservices, but also research and educational

institutions, public hospitals and healthcare, stade-owned enterprises for cases salaries are

also paid from government budgets.

3. Data

In the panel dataset that we use for estimatianatrerage values of bribes grew from 2,371
RMB ($870.40) in 1985 to 45,525 RMB ($7411.12) 012, with an uneven distribution
across the 30 provinces from which our data is drgsee figure 2 below). We use the
absolute value of the average yearly salary folipufficials as the indicator of a region’s
public-sector wagé® Public officials consist of civil servants in gomenent and the

Communist Party agencies, the police, the armyadinelr security forces, the judicial system,

public NGOs, and various temporary government eygas.
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Figure 2 Corruption distribution across time angioa

B According to the Statistical Bureau of China, paisiector wages comprise the salary, allowances,
bonuses and other earnings paid from the governmetget.
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Many factors can affect corruption in a society.r&duce potential omitted-variable bias,
we control for several regional-level variables) @reater anti-corruption efforts deter
corruption. The judiciary system in China is higkbntralized but anti-corruption efforts can
vary across regions. We control for law enforcemast measured by the number of
corruption-related crimes detected by the law ex@iorent agency in a province in a year, a
signal observable to both bribe givers and brilkersa (2) A larger government size implies
more corruption through rent seeking and rent ektva activities (Park et al. 2005). We
measure government size by the ratio of bureautoagsnployment in a province. (3) We
control for the regional income level measured bgl rGDP per capita and (4) for the
openness of the regional economy. Openness islysoeasured as the ratio of imports and
exports to GDP. Because corruption occurs in theessoof importing and exporting, we use
instead the ratio of FDI to regional GDP as thenmess indicato: We control for two
demographic factors, (5) ethno-fractionalizatiord §6) education. We measure regional
ethnic diversity by the share of minorities in aiomal (or provincial) population, and
education by the ratio of enrollments in secondantyools to local population. (7) For social
change, we control for urbanization measured bystiae of urban dwellers in a provirice.

Data on law enforcement is taken from the staibtjearbooks of the People’s Procuratorate

* On trade and corruption, see De Jong and BogmdisJ2Chen (1991) documented how regional
authorities in China created trade barriers. Thaldr barriers could involve corruption through
circumvention by bribes but nor were the decerttediinternal trade barriers legal. On recentrabirat
and corruption, see Chen et al. (2002).

 We do not include political instability becausehigh political stability in China during the sample

period.



of China. Data on the other variables are from s$hetistical yearbooks published by

provincial governments. Table Al in the Appendiggents the data summary.

4. Estimation and results
4.1 Model specification
We follow the convention of the literature in sggitig our basic econometric model as
Corruption, =a + f* Corruption_, + ¢* Waget+ ) X+¢&, (1)
whereCorruption is measured as indicated from individual obseovetion bribes in region
I in year t; Corruption; is the one-period lagged termjageis the absolute value of the
average wage paid to public workers in a provinca yearX is a vector of control variables;
ande is the error term. To test for nonlinearity, we adquared term of the public-sector
wage variable as an explanatory variable:
Corruption, = a + B* Corruption_, + ¢* Wage+«* Wagde yr % ¢& (2)

For estimation of the effect of income on the peHskector wage-corruption relation, we

use the following model:

Corruption, = a + * Corruption_, + ¢* Wage+A* Incom 3
+7*Wagg* Incomet ) K+ )

wherelncomeis the real GDP per capita in a province defldigdConsumer Price Indexes

into 2010 constant values. The other terms in egug8) are the same as those in equation

(1).

4.2 Basic results

We estimate equations (1) and (2) to determinetieet of public-sector wages on corruption.
9



Table 1 presents the results. To obtain a firstr@sgion, our estimation begins with the
ordinary least squares (OLS) estimator. The estisnahow a nonlinear relationship between
corruption and public-sector wages (columns 1 andl table 1). These results however may
be biased and inconsistent due to unobserved ragiecific influences and potential

endogeneity among explanatory variables.
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Table 1 Wage effect on corruption: absolute wage

Estimation method: OLS oLSs Dynamic Dynamic Dynamic Robust Dynamic
GMM GMM GMM GMM GMM
estimator
1 2 3 4 5 6 7
Wage -35.31*  -21.94* -17.03**  -66.14*** -243.80*  -66.14*** -14.63*
(-2.17) (-1.91) (-3.36) (-7.98) (-13.73) (-4.83) -1.70)
Wage-sq 0.000020* 0.00065**  0.0042*** 0.00065** 0.00024**
(1.72) (7.85) (10.48) (4.62) (2.19)
Law enforcement -151.83**  -147.77* -96.07** -72.92* -793.22%**  -72.92 -35.63
(-1.97) (-1.93) (-2.42) (-1.75) (-31.85) (-1.04) -0.40)
Government siZe -0.09 -0.09 0.40%* 0.42%* 3.66*** 0.42%** 0.01
(-0.48) (-0.49) (4.29) (4.56) (24.59) (2.78) (0.12
Income -1.95 -2.36 -27.60%**  -20.20%** -100.94**  -20.20*** -10.31*
(-0.09) (-0.11) (-6.56) (-6.10) (-3.80) (-3.69) 1(78)
Openness 0.03 0.04 -0.03%**  -0.04**=* -0.06*** -0.04** 0.09**
(1.32) (1.39) (-12.70) (-15.94) (-5.28) (-9.31) 2B
Ethnic diversity -0.01%** -0.01%* 0.00 0.01%** -0.03 0.01** 0.03**
(-3.32) (-3.50) (0.26) (3.49) (-0.49) (2.00) (2.08
Education’ -0.07 -0.10 -0.16%*  -0.04* 0.46%** -0.04 -0.01
(-0.92) (-1.29) (-12.95) (-1.72) (9.23) (-1.06) 0.@0)
Urbanization 0.03**=* 0.03*** 0.01%** 0.01%*= 0.05*** 0.01* -0. 00
(2.75) (2.77) (2.87) (3.56) (2.65) (2.06) (-0.22)
Lagged corruption 0.19%** 0.19%** 0.19%** 0.27*
(43.37) (43.92) (26.15) (20.93)
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R-squared 0.0693 0.0698

Wald (p-value) 0.00 0.00 0.00 0.00 0.00
AR (1) (p-value) 0.09 0.09 0.09 0.09 0.14
AR (2) (p-value) 0.12 0.12 0.59 0.12 0.52
Sargan test (p-value) 1.00 1.00 0.18 n.a. 0.68
Diff-in Hansen (p-value) 0.84

N 622 622 576 576 576 576 112

Notes:t-statistics in parentheses; *** p< 0.01, ** p< 0.05p< 0.10; columns 1 and 2 report estimates fromm®LS estimator; columns 3 and 4 report estimiates the dynamic GMM
estimator; column 5 reports estimates for the Hautsst; column 6 reports estimates from the ro@hM estimator; and column 7 reports estimates fthen5-year-average dataset; constant

values are not reported.

TCoefficients reported after multiplication by30
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To address possible omitted variable bias and esrdnty issues, we use the dynamic
GMM estimator. We use this estimator for two reasoRirst, the GMM estimator is
especially appropriate for situations in which tependent variable and the key explanatory
variable are persistent, as is the case in ourystelcond, for panel data like ours where
simultaneity may exist among variables (such asuption, wage, income, trade openness,
government size, education, and urbanization),sitextremely difficult to find proper
instruments for the endogenous variables. The GMimator saves us from the task of
looking for external instruments and estimates gqguos (1) to (3) jointly in first differences
and levels, using different sets of internal instemts for each part, i.e., the lagged levels and
lagged differences of all endogenous variables #rel differences of all exogenous
variables'®

In the GMM results for the basic modélthe estimate for the wage variable has a
negative value statistically significant at the10l6vel (column 3 of table 1). When we add
the squared term of the public-sector wage to theah the coefficients for both the level and
squared terms of the wage variable are highly Bagmt (column 4). Both models pass the
Sargan test and the test for the absence of AR (&) error term. We find that corruption
persists, as the lagged term of corruption has sitip® and significant coefficient across
specifications. The estimates in the full modellfomm 4) display a U-shaped relation

between public-sector wages and corruption.

'* Rrelative to the GMM first difference estimator, te&tra moment conditions in a system GMM
estimator increase the estimation precision andetowotential biases from finite sample and
measurement errors (Blundell and Bond 2000).
Y We also tried with the FE estimator for the omittediable bias and GMM first difference estimator
for the potential endogeneity problem but obtainmeéxked results. Available upon request.
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In the full model, the estimation generates 392rumsents against a panel of 576
observations and the Sargan test returns a pgrfeatue of 1.00, which raises concerns of
overfitting and overidentification. To address tissue, we use the Roodman program to
conduct the Hansen te8tcollapsing the instruments to 30. The results remorted in
column 5. The Sargan test returns a p-value of @li@&eas the difference-in-Hansen has a
p-value of 0.84, indicating that overidentificatia& not a major concern. The U-shaped
relation between public-sector wages and corrupidghus retained in the GMM estimates.

As the standard error of the dynamic GMM estimatam bias downwards, we use the
robust GMM estimator for the correction (see als@l®heen 2011). Column 6 presents the
results. The estimates for the wage variable hheesime signs and remain statistically
significant at the 0.01 level, suggesting again -ahdped relation between public-sector
wages and corruption.

The above results show that public-sector wagese havnonlinear relation with
corruption in the short run. This relation may heeeebe subject to cyclical effects. Also,
wage and corruption are both relatively persisteriio test for this effect, we estimate with a
5-year panel dataset based on the same samplewp@onris measured by the average bribe
in a province in a 5-year period. The other vagalare proxied by the value in the initial year
of each period. Although the new dataset has shimrikd2 observations, the coefficients for
public-sector wages still have the right sign asahain highly significant (column 7 of table
1). These results show that the U-shaped relaetwden public-sector wages and corruption

is also present in the long run.

18 We thank a reviewer for this suggestion.
¥ See also Aidt (2003), Le et al. (2013), and Schatzal. (2016).
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By the estimates in the full model, increasing vgader public officials reduces
corruption when wages are low and increases céorupthen wages are high enough.

The estimates in the full model suggest that theonme level of a province, law
enforcement, economic openness and a better edugagrilation are significant corruption
inhibitors. We discuss the income effect on coiarpin detail below. By the estimates in
column 4, our preferred model, an increase in @biwn detection and conviction by one
more case leads to a decrease in corruption maigniiy 72.9 Chinesguan per corrupt deal
on average. An increase in the degree of economeénress by one percent decreases
corruption magnitude by 35,00Quan per case. A similar effect is obtainable through
increases in the education level of the populatfofarger government increases corruption:
an increase in share of government expendituresgional GDP by one percent increases
corruption by 423,00Quan on average, a large effect. Ethnic diversity isoalound to
increase corruption: corruption is 7,09@anhigher on average in regions where the share of
minorities in local population is higher by one gentage point. We also find that corruption
increases with urbanization: an increase in theesbiurban dwellers by one percent increase

corruption by 13,00Quanon averagé'

4.3 The fair-wage hypothesis

% The change occurs when the yearly salary reacBg5%.32 RMB ($7,527.19). Eight out of the
thirty provinces in our sample passed this margitha end of the sample period (Beijing, Fujian,
Guangdong, Jiangsu, Qinghai, Shanghai, Tianjin,Zrajiang). In our sample, 27,346 observations (or
83%) fall on the left part of the curve.
' On urbanization in China and the differential bésefsee Lu and Chen (2004). Urbanization
initiated by governments presented rent-seekingodppities and benefit from corruption in
infrastructure and related public projects (Chedh bin 2015).
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To test the fair-wage hypothesis using our datagstenated equations (1) and (2) with the
following different relative wage indicators: thatio of public-sector wages to each of the
four wage references, (1) the state sector waljestatd,”* (2) the average wage of the
province W-averagg (3) the manufacturing wag&Vmanufacturg and (4) real GDP per
capita W-Incom¢. We use the dynamic GMM method and control for #ame set of

independent variables as previously. Table 2 ptsegha results.

* This is the average wage for the state sectomtesiwned enterprises, governments, public
institutions such as schools, universities, stataenl hospitals, etc. This covers a much broadgresco

than wages for government workers.
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Table 2 Wage effect on corruption: relative wage; dynamic GMM estimation

Wage reference: _ W-state W-average W-manufacturing W-income
1 2 3 4 5 6 7 8
ReIWage# -0.19%** -0.07 -0.12** 0.38* 0.01 0.04 -0.12%** -@2%**
(-7.97) (-0.31) (-2.20) (1.73) (0.13) (0.23) (an) (-4.78)
RelWage-sd -0.06 -0.19% -0.02 0.04**
(-0.54) (-2.42) (-0.22) (2.32)
Law enforcemerit -0.11%+* -0.10*** -0.09 -0.13* -0.08* -0.10 -0.14* -0.12**
(-3.70) (-2.60) (-1.42) (-1.95) (-1.90) (-1.22) 260) (-2.04)
Government sizé 3.35%* 3.63%* 2.71 4.12 5.09%+* 4.87%* 0.69 -017
(3.49) (2.91) (1.10) (1.63) (8.43) (5.74) (1.26) -0.26)
Income -43.83*** -42.92%** -43.38*** -41.57*** -4233*** -42.83*** -47.57%* -47.74%*
(-14.22) (-9.68) (-9.01) (-8.51) (-11.22) (-10.91)  (-18.84) (-20.38)
Openne§§ -0.26*** -0.26*** -0.29*%** -0.29%** -0.30*** -0.27 ** -0.34*** -0.33***
(-11.86) (-10.18) (-5.92) (-5.87) (-7.69) (-2.80)  (-13.65) (-13.70)
Ethnic diversitﬁ -0.02 -0.03 -0.01 -0.03 -0.01 -0.03 0.06*** 0.03
(-0.89) (-0.97) (-0.33) (-0.88) (-0.81) (-0.65) 42) (1.04)
Educatioft -1.21%** -1.20%** -1.41%* -1.47%* -1.83*** -1.77 B -1.65%** -1.57%*
(-6.32) (-6.35) (-7.84) (-7.89) (-17.01) (-11.35)  (-10.23) (-10.57)
Urbanizatiofi 0.08* 0.07 0.14*+* 0.10* 0.10* 0.09 0.09*** 0.16
(1.68) (1.09) (2.95) (2.04) (2.04) (1.55) (3.85) 4.801)
Lagged corruption 0.20*** 0.20*** 0.20*+* 0.19%+* 019*** 0.19*+* 0.18*+* 0.18*+*
(128.01) (117.00) (57.12) (56.82) (105.58) (102.03  (70.56) (62.09)
Wald (p-value) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .000
AR (1) (p-value) 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
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AR (2) (p-value) 0.10 0.10 0.11 0.11

0.12 0.10 0.11 0.11
Sargan test (p-value) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
N 576 576 576 576 576 576 576 576

Notes:z-statistics in parentheses; ***significance at 0.8%jgnificance at 0.05, *significance at 0.10; stant values are not reported

+ Coefficients reported after multiplication by % @coefficients reported after multiplication by 10
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When we use the state-sector wage as the refer@arcecomparison with the
public-sector wage, the results indicate a lineal @egative relation between corruption and
relative wagé® When the average wage of the province is the eater, the coefficient for
wage is negative and statistically significant geoh 3). When the squared term is introduced,
the estimates for both the level and squared termsignificant but change signs (column 4),
indicating aninverted U-shaped relation between corruption and wage.\\the wage for
manufacturing industry is the reference, the coigffits for wage are statistically insignificant
in both models (columns 5 and 6). No relation digated between corruption and wage.
When real per capita income is the reference, gtienates for the wage variable in both
models are highly significant and have the samessas in the benchmark model (columns 7
and 8), suggesting again a U-shaped relation bete@euption and wage.

Schulze et al. (2016) argue that relative wagel&emnt signal and lag the relative wage
variable by one period in regressions. For comparisve also undertake the same exercise
with the one-period lagged values of the relativeges, using the same technique and
controlling for the same set of explanatory vaeablTable 3 presents the results. When the
state wage and the regional average wage are gs#te aeference, a linear and negative
relation is obtained between corruption and waggufons 1 to 4 of table 3). When the
manufacturing wage is used as the reference, amntet/ U-shaped relation is found between
corruption and wage (column 6). Only when real gagita income is used as the reference

are the estimates for the wage variable highlyisagmt with the signs (columns 7 and 8) as

» The coefficient for the relative wage variable &gative and statistically significant (column 1 of
table 2). When the squared term for the publiceseetage is introduced into the model, the
coefficients for either the level or the squaretin® become statistically insignificant (column &)l
the control variables have the right signs.
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in the benchmark model of table 1.
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Table 3 Relative wage lagged one-period; dynamic GMM estimation

Wage reference: _ W-state W-average W-manufacturing W-income
1 2 3 4 5 6 7 8
ReIWagé -0.21%** -0.04 -0.08*** -0.04 -0.04 0.28*+* -0.13* -0.25%**
(-6.06) (-0.09) (-2.58) (-0.15) (-1.03) (2.85) 49) (-4.47)
RelWage-sf -0.07 -0.03 -0.11 % 0.04*
(-0.34) (-0.29) (-2.88) (1.88)
Law enforcement -0.12%** -0.12%** -49.54 -44.26 -25.85 14.22 -0.18* -0.11%*
(-4.52) (-3.59) (-0.83) (-0.69) (-0.67) (0.34) (9) (-2.75)
Government siZe 3.53%* 3.66*** 3.58* 3.39* 4.58%* 6.12%+* -0.37 -0.38
(4.41) (4.23) (2.32) (2.08) (5.94) (6.65) (-0.62)  (-0.36)
Income -43.09%** -42.33*** -40.99%** -41.76%** -447 4% -39.38*** -50.17*** -50.54***
(-14.65) (-11.40) (-10.51) (-9.73) (-11.38) (-18).7 (-14.23) (-18.75)
Opennes§ -0.29%** -0.30%** -0.30*** -0.30*** -0.24%** -0.27 ** -0.33*** -0.31%**
(-7.79) (-6.01) (-10.52) (-9.69) (-3.83) (-7.12) -11.15) (-11.46)
Ethnic diversit)f‘ 0.01 0.01 0.00 -0.01 -0.08*** -0.03 0.09*+* 0.12%*
(0.15) (0.14) (0.02) (-0.12) (-2.86) (-0.96) (291 (4.33)
Educatioft -1.29%** -1.31%** -1.65%* -1.63*** -1.69*** -1.90 *** -1.60%** -1.45%**
(-6.15) (-6.14) (-5.79) (-5.34) (-9.57) (-14.76)  -7.62) (-5.90)
Urbanizatiofi 0.11%* 0.11%* 0.14%+* 0.16*** 0.15%+* 0.08*** 0. 12%* 0.12%+*
(2.96) (2.89) (6.99) (3.98) (4.16) (2.68) (9.49) 12667)
Lagged corruption 0.19%+* 0.19%+* 0.19*%** 0.19%+* Q20**+* 0.20*** 0.18*+* 0.17%*
(60.63) (51.07) (15.56) (15.56) (66.16) (60.13) 8.(5) (76.60)
Wald (p-value) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .000
Sargan test (p-value) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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AR (1) (p-value) 0.09 0.09 0.09 0.09 0.09

0.09 0.09 0.09
AR (2) (p-value) 0.13 0.10 0.13 0.12 0.11 0.11 0.13 0.13
N 576 576 576 576 576 576 576 576

Notes:z-statistics in parentheses; ***significance at 0.8%jgnificance at 0.05, *significance at 0.10; stant values are not reported.

#coefficients reported after multiplication by 3:('coefficients reported after multiplication by 10
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Tables 2 and 3 indicate that empirical results raneed when we use different wage
references whether or not we lag the relative wadieator** For duplicating the benchmark
results, real per capita GDP seems to be the apatepvage reference, if there is &nyThe
fair-wage hypothesis is that government officiate anore likely to engage in corruption
when underpaid relative to alternatives. Our resshow, for our data, that testing this

hypothesis requires specification of which wage jparator to use to judge ‘fairnes8’.

5. Theincome effect

Public-sector wages can be expected to increasieeasconomy grows. Figure 1 indicates

such an association in China. Increases in petecajmome also affect corruption when more
resources are available for corruption control dBad 2002). In this section we evaluate how
the effect of public-sector wages on corruptionieswith income. We use the dynamic

GMM technique to estimate equation (3), controlliagthe same set of explanatory variables.

Table 4 presents the results.

4 Similar results were obtained when we used andabemnf relative wage indicators, the absolute
difference between public-sector wages and the ¥eage references. These results are not reported
here and are available upon request.
* The results obtained from regressions with\tiéncomeindicator are consistent, not only in tables
2 and 3, but also with those obtained from thenestr with the absolute value of the public-sector
wage in table 1.
% Moreover, in China, as shown in figure 1, publictee wages have exceeded per capita income.
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Table 4 Theimpact of income: absolute wage

Estimation method: Dynamic  Robust Dynamic Dynamic Dynamic
GMM GMM GMM GMM GMM
estimator
1 2 3 4 5
Wage -36.27*** -36.27%**  -30.36***  -36.04***  -31.9**
(-6.70) (-4.04) (-3.98) (-6.89) (-5.69)
Income -47.85%** -47.85%**  -37.40***  -50.10***  -4G670***
(-17.56) (-10.37) (-4.54) (-17.86) (-7.65)
Wage xincomé 5.98*+* 5.98*** 3.84%* 5.52%* 4.61%*
(7.49) (4.15) (4.80) (7.46) (5.45)
Law enforcement -156.55%** -156.55* -42.73 -82.06* -28.27
(-2.97) (-1.78) (-1.18) (-1.90) (-0.79)
Government siZe 4.66*** 4.66*** 4.73%+* 3.14%* 4.36%+*
(4.78) (2.81) (5.13) (2.99) (4.61)
Opennesf% -0.30*** -0.30%** -0.33*** -0.31%** -0.32%**
(-13.18) (-7.71) (-6.95) (-11.90) (-8.04)
Ethnic diversitﬁ 0.07* 0.07 0.03* 0.05* 0.03*
(2.48) (1.35) (1.73) (1.92) (1.99)
Educatioft -0.64*** -0.64** -0.90*** -0.79*** -0.79**
(-4.31) (-2.45) (-3.98) (-5.44) (-4.41)
Urbanizatiofi 0.11* 0.11 0.14* 0.18*+* 0.18%+*
(2.38) (1.37) (2.71) (4.18) (3.99)
Lagged corruption 0.19%+* 0.19%+* 0.19*%+* 0.19*%+* 0.19%+*
(42.66) (25.09) (51.16) (42.02) (54.82)
Wald (p-value) 0.00 0.00 0.00 0.00 0.00
AR (1) (p-value) 0.09 0.09 0.09 0.09 0.09
AR (2) (p-value) 0.11 0.11 0.12 0.12 0.12
Sargan test (p-value) 1.00 n.a. 1.00 1.00 1.00
N 576 576 576 576 576

Notes:z-statistics in parentheses; ***significance at 0.0'kjgnificance at 0.05, *significance at 0.10; aoin 2
reports estimates from the robust GMM estimatorrehg others report estimates from the GMM systdimator;
in models where lagged values are used for the texm, values in the interaction term are als@é&yby period
(columns 3, 4, and 5); constant values are notrtego

TCoefficients reported after multiplication by“16coefficients reported after multiplication by 10

In the first regression in table 4, the coefficgefar public-sector wages and income have
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negative values statistically significant at th@10level, whereas the coefficient for the
interaction term has a positive value that is higsignificant (column 1 of table 4). The
model passes the Sargan test and the test forbdenee of AR (2) in the error term. The
estimates for the other explanatory variables hheeright signs and are highly significant.
Similar results are obtained when we use the roBd¥ estimator (column 2), lag wage by
one period (column 3), lag the income values by peod (column 4), and lag both wage
and income by one period (column®5)These results suggest that both higher publissect
wages and higher income reduce corruption. Thetivegaffect of public-sector wages on
corruption is however reduced by increases in iredy the estimates in column 1 of table 4,
the negative effect of public-sector wages is oftsezero when income reaches 60,631.71
RMB ($8,956.60), beyond which increasing publictseevages increases corruption. In our

sample, 95.18% of (592/622) observations fall beflois margir’®

6. Conclusions
Using our measure of corruption from the China Qution Database as the values of bribes
received by government officials, we have foundceasistent evidence for the fair-wage

hypothesis, which requires comparison of the ptd@ictor wage with an external wage

27 We conducted the same regressions, using theaBfiablic-sector wages to income as the relative
wage indicator. The estimates for wage and inconal ifive models have negative values statistycall
different from zero. The estimate for the interactierm has a positive value statistically sigwific
only in the model in which the wage values are ¢y one period. These results show again that
estimation with relative wage indicators to examihe relationship between corruption and wage is
problematic. Estimates are available upon request.
% This result is consistent with the finding by Lteaé (2013) who reported that the negative eftect
government wages draws to zero when income read¢l®s$8,842 in 2012 constant price.
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reference. We find evidence that the relation betwie absolute value of the public-sector
wage and our measure of corruption as the valuedofidual government officials’ bribes is
U-shaped. Increasing public-sector wagegteris paribus reduces corruption when
provincial public-sector wages and income leveéslaw. The corruption-deterrent effect of a
higher public-sector wage diminishes and eventuaiiyes to an end as provincial per capita
income grows. Carrots and sticks can be used Mtifig corruption. A bribe is attractive to
underpaid civil servants, especially when they siraggling for subsistence. In this case, a
few more carrots (increases in the public-sectogeyawill work. When income grows to

higher levels, sticks seem to be required as caalone do not satisfy insatiable people.
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Appendix A

Table A1 Data summary

Variable N. Mean Std. Dev. Min Max
Corruption 622 704517.3 2749011 926.07 3.52e+7
Wage 622 24468.8 17113.09 3911 89285
W-state 622 21963.38 15242.58 4152 90492
W-average 622 23841.11 17184.3 4417.9 90731.3
W-manufacturing 622 21670.29 14516.82 4177 71158
RelW-state 622 1.043165  0.1251116 0.5637221 1.31311
RelW-average 622 1.117742 0.1602161 0.5706201 &8®6
RelW-manufacturing 622 1.144692  0.228012  0.577782409289
RelW-income 622 1.3376 0.4622153 0.3074278 3.047043
Law enforcement 622 1450.408 1006.252 65 8746
Government size 622 0.0196654 0.0072807 0.005203D500716
Income 622 21050.16 17875.77 2371 93114
Openness 622 0.0402799 0.055315  0.0003 0.7236
Ethnic Diversity 622 0.2701883 0.2535827 O 0.772
Education 622 0.0636822 0.0148177
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Urbanization 622 0.410108 0.1749639 O 0.91

Data sources:Data on corruption is based on statistics of qurractivities recorded in China
Corruption Databank; data on law enforcement isertairom the statistical yearbooks of the
Procuratorate of China; data on the other variablesfrom the statistical yearbooks published by

relevant provincial governments in various years.
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