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matching evidence from Nigeria

CrossMark

Background: There is an ongoing debate about the effects of bribery on economic performance,
where strong arguments are made on the opposing sides. This article investigates the
relationship between bribery and the level of workers” wages. The study is a variant of
investigations into firms’ compression of wages to pay for staff management mutually
beneficial business practices.

Aim: The aim of this study is to estimate the impact of bribery on the wage performance of
formal firms.

Setting: The empirical assessment uses a unique firm-level data set comprising 1141 Nigerian
manufacturing firms, some of whom paid bribes to corrupt bureaucrats.

Methods: The study utilised a standard ordinary least-squares estimation technique.
To address the potential endogeneity and measurement error bias arising from bribery, we
used industry-location average bribe rate as instrument.

Results: We find a significant negative effect of bribery on wages to the extent that a one
percentage point increase in the rate of bribery reduces the level of wages paid to the workers
by about 230 000 naira per worker per annum. A robustness check using the counterfactual
evaluation framework of propensity score matching, supports the ordinary least-squares
estimation.

Conclusion: This study lends support to the firm level-based hypothesis that bribery has a
detrimental long-term effect on firm performance. In particular, that employers using their
monopsony power shift the burden of bribery to the workers through compressing wages.
In addition, our results justify the enormous attention of the international community
in combating bribery and corruption in Nigeria and other developing countries.

Keywords: Bribery; Wage performance; Formal firms; Instrumental variables; Propensity
score matching; Nigeria.

Introduction

Bribery is a tax on firms, but the proceeds usually do not go to the government. The literature on
bribery has classically focused on the administration of bribes or gaining private advantage by
abusing public officials (Achim, Borlea & Anghelina 2018). More recently, however, the debate
about the effects of bribery on economic performance has taken the front seat. The two sides of the
argument are both convincing.! The fact that governments do not receive the proceeds from
bribery as tax is already a damage to the economy. The “efficient grease hypothesis’ suggests that
bribery facilitates transaction where otherwise bureaucratic holdups could have stalled exchange
(see for instance Barasa 2018). The second-best theory of corruption holds that bribery is efficient
in allocating licenses and contract through willingness to pay (see Méon & Weill 2010; Xu & Yano
2017). So, is bribery more efficient than formal taxation? Firm-level theories of corruption argue
that bribery may cause more damage than taxation because of the associated higher transaction
costs, uncertainty and necessary secrecy, which among other things makes corruption contracts
not enforceable in courts (see e.g. Rose-Ackerman & Palifka 2016). However, to the extent that
there are inefficiencies in the provision of regulations and public goods, firms offering bribes to
corrupt bureaucrats may indeed achieve greater productivity and be in a position to better
compensate labour than firms that do not offer bribes (Nguyen et al. 2016).

1.See Williams and Shahid (2016) for a summary.
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Whereas literature documents that standard firm sponsored
practices such as workers training improve productivity, it
also finds that the firms often shift the real costs to the
employees through wage compression (Neirotti & Paolucci
2013). Similarly, if bribery increases firm productivity, it is
imperative to ascertain, as in the case of employer-provided
training, how much of the benefits accrue to the workers in
the form of wages. The objective of this article is to ascertain if
the giving of bribes to bureaucrats by firms results in lower
wages for the workers. Whether bribery increases productivity
or not, it is unlikely to be neutral to wages because either
wages are compressed to recoup bribery expenditures or
bribery is undertaken in the first place to reduce regulation
costs which may include regulated wage level. Finally, that
bribes are often coded as informal gifts in surveys may
suggest that they are free-will donations or that they are too
insignificant to affect the firm’s performance. However, if
firms deny their workers necessary compensation as a result
of having to meet bribery ‘obligations’, this means that bribery
originates from substantial bureaucratic holdups, and the
associated opportunity costs may be detrimental to long-run
firm growth.

Nigeria is an appropriate case for this type of study.
Transparency International ranked Nigeria 144 out of 180
countries in the 2018 corruption survey (Transparency
International 2018) and in the periodic World Bank enterprise
surveys, an average of 40% of small and medium firms in
Nigeria report giving informal gifts as a condition of accessing
public services (Giuseppe, Mousley & Radwan 2009). Nigeria
also scores very low in the indices of business freedom and
government integrity, both of which suggest a poor business
climate that extorts businesses. Thus, using a unique data set
containing information on the estimated cost of labour (wages
and salaries) and bribe payments of firms operating in Nigeria,
this article estimates a naive and identified relationship
between bribery and the compensation of labour. The naive
estimation ignores potential endogeneity of the bribery
variable and leads to the conclusion that there is a moderate
negative effect of bribes on the amount of labour compensation.
The identified model is based on the use of an instrumental
variable in a two-stage regression to overcome the potential
problems of endogeneity and measurement error. Using the
industry-location average bribe as instrument, the negative
effect of bribery on wages becomes considerably higher.
Further, we support the evidence using a counterfactual
evaluation framework of propensity score matching and
confirm that workers in bribing firms are significantly less
compensated than their peers in non-bribing firms. To the best
of our knowledge, this is the first article to relate firm’s bribery
tendency to workers” welfare even though bribery is fast
becoming standard practice among firms especially in
developing countries like Nigeria.

The article is organised as follows: section 1 introduces the
study, a review of related literature is presented in section 2,
empirical strategy is described in section 3, section 4 describes
the data and performs basic descriptive analysis, while
results and conclusion are presented in sections 5 and 6.
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Related literature

The theories of bribery as an economic phenomenon are
mainly shaped by moral standpoints which perceive bribery
as detrimental to the economy. Country level studies have
largely confirmed this standpoint by showing that economic
growth and development have inverse relationships with the
level of bribery and corruption (see Dimant & Tosato 2018).
Evidence at the firm level about the relationship between
bribery and firm performance is still emerging. However,
one can distinguish two opposing perspectives from the
empirical estimates: on one hand, the position of the moral
theorisation is confirmed and bribery or corruption is found
to harm firm performance (Donadelli, Fasan & Magnanelli
2014; Nguyen et al. 2016). On the other hand, bribery is
theorised as greasing the wheels of business and thus
enhancing firm performance (Dreher & Gassebner 2013). A
number of firm-level studies have confirmed the harmful
effects of bribery on firm performance ranging from one to
three percentage point difference. In Africa in particular,
Fisman and Svensson (2007) find that a one percentage point
increase in bribery rate is associated with a reduction of firm
growth of three percentage points. A persisting concern,
however, ishow the bribe variableis treated in the estimations;
as Faruq and Webb (2013) show, productivity may be the
cause and, at the same time, the effect of bribery. This, in
addition to the fact that bribe may be measured with error
given its clandestine nature, suggests that the traditional
ordinary least-squares (OLS) estimation of the bribe variable
may be biased. Athanasouli, Goujard and Sklias (2012)
analysed firm-level data from Greece using the instrumental
variable method and found that there is a strong negative
association between bribery and sales growth. Gaviria (2002)
found similar results for the case of Latin American countries,
but assumed that the bribe variable is exogenous.

On the other hand, the grease hypothesis emphasises that
bribery promotes rather than harms growth by enhancing
firms’ performance. From this perspective, bribes help
circumvent the distortions caused by inefficient bureaucracy
in a second-best situation (Dreher & Gassebner 2013). The
study shows that even if the firm is new in the market or
small, bribes may be used to secure ‘good’ relationships with
bureaucrats to reduce the risk of failure. Another strong
argument in line with this perspective is that bribery enhances
productivity because it compensates for defective public
institutions. However, only few studies have empirically
confirmed this perspective; Ayaydin and Hayaloglu (2014)
studied manufacturing firms in Turkey and found that
bribery helps firms grow faster because bribes enable the
firms to bypass bureaucratic holdups. A panel analysis by
Vial and Hanoteau (2010) based on manufacturing firms in
Indonesia also find a positive relationship between firm
bribery, output and labour productivity. Williams and Shahid
(2016) found a strong positive impact of bribery in a
cross-country study involving 132 developing countries.
Nevertheless, none of these opposing perspectives is well
established in theory.
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In the canonical labour markets, firms are wage takers,
whereas, in a regulated system where wages are fixed, bribery
may enable firms to circumvent regulations in the labour
market and obtain freedom to influence wages (see Smith et al.
2012). Productivity is the main determinant of wages as long
as the labour markets operate without friction; otherwise,
regulation may supplement productivity in determining the
level of worker compensation (De Vaal & Ebben 2011). In line
with this, Giuseppe et al. (2009) suggest that for Nigeria, the
regulated wage in the formal sector outweighs the average
product of labour, which implies that employers have incentive
to reduce applicable wages by bribing bureaucrats who
enforce the regulations. At the same time, by ‘greasing the
wheels’ of production, bribing bureaucrats could also increase
firm productivity per worker through discriminatory access to
public goods (Mendoza, Lim & Lopez 2015). In labour markets
without friction, the price of labour is determined by
productivity, but as we hypothesise that corruption may
promote productivity by clearing regulatory burden in a
second-best situation, it is not clear who actually pays the bribe
nor whether the benefits lead to higher wages for the workers
instead of being completely appropriated by the employer.
Hence, the issue of whether bribery increases or decreases
wages is primarily an empirical question, and one that has not
previously been answered.

It is evident from country-level studies that corruption hurts
growth; cross-country studies with gross domestic product
as outcome of interest usually report negative effects of
corruption on growth. However, these cross-country studies
have a significant chance of being biased by unobserved
heterogeneity across data points. In addition, the use of
corruption perception indices by these studies expose the
estimated effects to perception bias. Furthermore, the cross-
country evidence is not easily generalisable to firm-level
situation and may not be used to make inferences concerning
workers’ welfare. The negative effect of corruption on growth
measured at the country level could arise from the inefficient
provision of public goods, which could easily yield the
prediction that corruption damages growth. Additionally,
the cross-country studies and indeed other studies relating
bribery to firm performance do not accommodate worker
incentives for abating corruption; corrupt transactions are
secretly completed between the firm and the bureaucrats, but
the average worker is aware of the transactions. If the welfare
of the worker is hurt directly or indirectly by bribery, it
immediately suggests incentives compatibility between firm
workers and anti-graft agencies. Given that grafts may be
more visible to firm workers than the graft agencies,
anticipated workers-agency cooperation could lead to
effective anti-graft policies. Furthermore, the evidence
presented here illustrates another aspect of the impact of
corruption on long-run economic growth.

In summary, the investigation into the relationship between
bribery and firm performance is not yet conclusive. There are
two main opposing theories that are equally generating
empirical confirmations, although a few studies report
findings that are neutral to the debate. For example, Lavallée
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and Roubaud (2011) find no association between bribery and
firm output. Therefore, more empirical evidence is needed to
confirm the theories. Moreover, previous studies focus on
different dimensions of firm performance and none had
studied the wage performance of firms. Our focus on the firm
wage performance is informed by the fact that bribery has
similar motivation as firms’ provision of general worker
training, which has been shown to lead to compressed wages.
Our basic assumption is that just like firms providing general
worker training, graft-paying firms do so in order to increase
productivity. The theoretical predictions reveal that in non-
competitive labour markets and for the sake of raising
productivity, firms provide general worker training and
bribe bureaucrats (Acemoglu & Verdier 2000; Acemoglu &
Pischke 1998). In that situation, the monopsony power of the
employer guarantees recovery of the training and bribery
expenditure through the payment of wages below the
worker’s productivity.

Empirical strategy

Estimating the effects of bribery on the wage performance of
firms in this study presents two main estimation challenges:
(1) both wages and bribery are likely to be simultaneously
determined and (2) bribes may be measured with error. We
report on the practical steps taken to resolve these challenges
below. Bribery is unlikely to be random; bureaucrats with
substantial discretionary powers are likely to assess firms
and request bribes according to the firms’ ability to pay (see
Seker & Yang 2012). Consider that the measure of ability to
pay, monitored by the bureaucrats, may have to do with the
unobserved firms’ efficiency level which in turn determines
profit, and we have no way of determining the profits made
by the firms on the basis of the current data. Thus, the
unobserved profitability associated with the firm’s products
could be a source of endogeneity. The mechanism for
selecting the target firm by the corrupt bureaucrats is
illustrated by Fisman and Svensson (2007). The essence is
that the optimal incentive of the bureaucrats is to extract as
high a bribe as possible, limited only to the willingness of
the firms to pay and not exit or snitch on the contract.
Logically, the bureaucrats extract larger bribes from firms
producing goods with higher profitability because they are
most likely to be more willing to pay, and vice versa.
Svensson (1999) argues that current and future expected
profitability explain a large part of the variations in bribes
among graft-paying firms. Hence, if profitability also
influences the firm’s willingness to offer higher wages, then,
with reference to the two firms, a positive relationship
between bribe payments and wages should be observed.
The second econometric issue that we wish to address is the
‘noisy’ nature of micro-data; in particular, due to the secretive
nature of bribery transactions, the reported bribery level
may be subject to measurement error. These estimation
difficulties will tend to attenuate any direct negative effect
that corruption has on wages. To mitigate these problems,
we find suitable instruments for the bribe variable. Our
identification strategy can be laid out formally following
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Fisman and Svensson (2007): let the relationship between
firm wage offering (wil.) and bribery (bij) be represented by
the equation:

w, = r(by, (8,)- 2, e,.j) (Eqn 1]

In the Equation 1, the subscripts denote firm 7 in sector j; 91,]. is
a firm-specific (unobservable) factor that may impact both
bribery rates and wage rates, p; is a variable capturing the
firm’s propensity to remunerate workers. This remunerative
potential can be decomposed into two parts:
py= X0+, [Eqn 2]

X,;; is a vector of observable characteristics and n; is a zero-
mean error term.

Linearising the model yields:

o,= B+ Bb,+ X5+ B0, + 1, [Eqn 3]
Going by our previous discussion, the omitted variable 6, is
correlated with both wage rates ( #0) and bribery (corr(b, 6)#
0) In line with the discussion in the introduction, we assume
that B, > 0 and (corr(b, §)> 0). For example, we can think of the
shifts in demand described above that are likely to influence
both the ‘required” bribe and wage rates. Assuming, for
simplicity, that 6 is essentially uncorrelated with X, this leads
to the usual omitted variable bias; given our assumptions,
the bias will be towards 6, resulting in an underestimate of
the effects of bribery. Based on this, our identification
assumption to deal with this problem is that b, can be
decomposed into two terms, one, industry-specific, and the
other, particular to the firm:

b=B,+ B [Eqn 4]

In Equation 4, ,Bj denotes the (average) amount of bribes
common to industry-location j, which in turn is a function of
the underlying characteristics inherent in that particular
industry-location, determining to what extent bureaucrats
can extract bribes, while ,Bi/, denotes the idiosyncratic
component. Importantly, we assume that the industry-
specific part of bribery is determined by the firm’s local
corruption environment, which depends not only on the
location of the firm, but also on the industry in which the firm
operates. Thus, we assume that this component is exogenous
to the firm, and uncorrelated with 6. For example, such
industry-specific factors might include import and export
orientation of the product market, and degree of dependence
on publicly provided infrastructural services. Likewise, we
expect rent extraction through bribery to differ across
locations simply because some bureaucrats may be more
effective at extracting bribes than others. If this assumption is
valid, we may use ,B], to instrument for ,Bij, since corr(| ﬂi]., 6)=0.
In such a specification, using industry-location averages as
an instrument for firm-level bribery gets rid of the bias
resulting from unobservables that are correlated with bribery
at the firm, but not industry-location level.
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Secondly, the risk of measurement error is high in cross-
sectional settings. Presently, we are particularly concerned
about the bribery variable given the underground
environment under which bribery transactions take place
and the fact that some managers may feel that reporting high
amounts of bribery would paint the firm in a bad light before
the public. This sort of endogeneity is usually handled
through two-stage estimations where grouped averages are
used as instruments for the endogenous variables.? Adopting
a similar approach in this study and using industry-location
average bribery level as the instrument, we assume that the
measurement errors are largely idiosyncratic to the firm, and
hence uncorrelated with the average bribery values. One of
the pieces of support for this assumption is that the coding of
the variable as gifts rather than explicitly as bribes in the
survey would undermine the underground nature of the
transaction and subject the reporting to relatively idiosyncratic
perceptions of the managers.

In the meantime, the chosen instrument must fulfil the
validity test including a sound theoretical justification. We
make the assumption that corr(ﬁj, 0) = 0; the strength of this
assumption lies in bribe and wage being randomly
determined at the industry-location level. In a similar study,
Fisman and Svensson (2007) made two identification points
that are equally applicable to the current study: the first
relates to the nature of the estimation data, which draws
from a pool of small and medium-sized firms across a
spectrum of the non-agricultural industrial categories and
regions in Nigeria. It is known that these types of firms are
not likely to capture the state. Even if they are likely to
capture thesstate, this tendency isnotlikely to be systematically
related at the industry-location level. Secondly, if some
processes at the industry-location level drive simultaneous
determination of bribe and wages, its effects on the results
are most likely idiosyncratic. Suppose that bureaucrats are
able to systematically increase both the regulatory burden
and demands for bribes for some selected firms at the
industry-locations, this could drive the instrumental
variable procedure to overestimate the negative effect of
bribe payments. On the other hand, if corrupt bureaucrats
systematically target particular firms with higher levels
of bribery at industry locations with high remunerative
potential, this would attenuate the effect of the instrument. In
Table 1-Al (Appendix 1), we report the results of the first
stage regressions obtaining support for the relevance of our
instruments in predicting the instrumented bribe variable.
These in addition to the reported instrument tests in Table 5
provide support that our instruments are valid.

Data and descriptive analyses

For all the empirical analyses in this study, we use the wave
of the Nigerian enterprise survey recently published in 2014.
The main objective of the enterprise surveys is to monitor
developments in the business environments of developing
countries. The World Bank and its partners in the countries

Krueger (2001) and Fisman and Svensson (2007).
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conduct the surveys focusing on small and medium
enterprises. The surveys achieve representativeness of non-
agricultural manufacturing, services firms and excludes
firms with major government control. Rich qualitative and
quantitative information about the firms are collected
through face-to-face interviews with firm managers and
owners including various aspects of productivity. The
Nigerian sample covers 2676 firms, but we focus only on the
1141 manufacturing firms.

Based on this data, we generated all of the variables that are
part of our estimations. Importantly, we make use of labour
productivity generated as sales per full-time worker. Although
capital productivity would have been an important control in
the estimations, we could not generate this variable due to
substantial missing values with respect to firm physical assets.
The dependent variable is the amount spent per capita on the
compensation of labour by the firm per annum. Apart from its
natural form, the dependent variable was also operationalised
as the natural logarithm of the total costs of labour
compensation divided by the number of full-time employees.
The variable of interest in the article is bribery that is generated
as a dummy variable capturing whether the firm offered any
amount in informal gifts to bureaucrats in exchange for access
to services such as water or electricity connection. In the main
estimations, control variables include characteristics identified
in literature as affecting firm wage performance including
productivity, size, age and workers’ education. Further details
about the variables and their construction are presented in
Table 1 and the descriptive statistics presented in Table 2.
Large firms (number of employees > 99) and firms in which
governments have stakes are eliminated from the sample.
Theoretically, bribery can have smaller distortionary effects
for large and politically powerful firms because such firms
can easily capture the regulatory process.

Comparing wage, productivity and age
distributions by bribe status

In order to examine the interrelation of bribery and the wage
performance of the firms, we begin our investigation by
comparing distributions of main variables using a semi-
parametric test for the samples of firms defined by the bribe
status. For this purpose, all firms included in the pooled
sample are categorised into two broad categories: Bribe and
non-bribe firms. We conduct the non-parametric Kolmogorov—
Smirnov test (KS test) to determine if there is any significant
difference in the wage, labour productivity and age
distributions for the two groups. More precisely, the procedure
adopted in the study for testing the difference between the
distributions functions basically relies on the concept of
first-order stochastic dominance and allows us to establish a
ranking for the compared distributions. The idea of selecting
productivity and age for the test stems from their influence on
the propensity of firms to offer higher wages as documented
in the literature (Brown & Medoff 2003; Heyman 2005).

We summarise the basic concept of the test as follows:
If, for instance, given two random samples assumed to be
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TABLE 1: Variables description.

Variable Description

Wages Total labour cost in thousands of naira (including wages,
salaries, bonuses etc.)

Bribe Percentage of annual sales paid as informal gifts to
bureaucrats

Labour productivity Total sales divided by total number of full-time employees

Age Number of years since the firm started operation in
log form

Education Average number of years of education of a typical
production worker

Employee Number of full-time employees of the firm

Skill ratio Ratio of skilled production workers to total number of
workers of the firm

Export Firm sells output in the foreign market either directly
or indirectly

Training Firm provides training to employees

Instruments for bribe
Average bribe Average bribery rate at industry-location level

Regulation Average time managers spent dealing with regulation

at the industry-location level
Additional variables for propensity scores estimation

Domestic Firm is fully owned by domestic private individuals or
organisations

Innovation Firm introduced product or process innovation in the last
3 years

R&D Firm spent on research and development activities in the
last 3 years

Competition Number of competitors, for the main market in which this
establishment sold its main product

Regulation The average time taken by managers to attend to regulation

Informal competition Firm competes with informal or unregistered firm

Manager’s experience  Number of years the manager has spent working in the
industry

Manager’s education =1 if the manager has a university education, otherwise 0

Foreign technology Firm operates at present using technology licensed from a

foreign-owned company, excluding office software

Shareholding Firm is shareholding company with shares trading in the

stock market

ISO Firm has at least one internationally recognised quality
certification, for example ISO 9000

independently distributed, the one sample ¢,,...p, comes
from a distribution function Q, and the second sample
¢,.,,---9, comes from a distinct distribution function Q,. We
are interested in testing the hypothesis; Q,(p) —, Q(p)<0, V¥
¢ R. The stochastic dominance of Q, over Q, is obtained
under the conditions that this hypothesis holds and there is
strict inequality for at least some ¢ € R. This is precisely the
examination of the cumulative distribution functions of
variables in both samples and determining if one lies entirely
to the right of the other. This procedure is used to conduct the
two-tailed KS test of stochastic dominance, which identifies
the independence of the distributions. The stochastic
dominance evaluated based on two related null hypotheses
as follows: The test is based on the rejection of the null
hypothesis of distributions equality:

H:,Q ((p)— ,Q, ((p): 0V R [Eqn 5]

The two-sided KS test is based on the theory of asymptotic
distribution and the test statistics are derived by Kolmogorov
(1941) and Smirnov (1939).

A comparison of bribing versus non-bribing firms using the
KS test is reported in Table 3. Column 2 of the table tests the
hypothesis which suggests that the non-bribing firms’
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TABLE 2: Summary statistics.
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Variable

Mean

Standard deviation

(1)

()

(3)

(4)

(5)

(6)

()

(8)

(9)

. Bribe

. Lnwage

. Iproductivity

. Inage

. employee
. Skill_ratio

1
2
3
4
5. Inedu
6
7
8. Domestic
9

341

11.92
12.31

2.62
2.07
2.64
0.55
0.13

9.37
3.81
2.17
0.68
0.67
1.18
0.33
0.33
0.37

1
-0.076
-0.089
-0.048
-0.083
-0.021
-0.065

0.102
-0.047

1
0.198
0.210
0.205
0.249
0.058
-0.095
0.193

1
0.162
0.075
-0.145
0.157
-0.152
0.073

1
0.097
0.154
0.011
-0.227
0.123

1

0.112
0.176
0.000
0.128

1
-0.090

0.194

0.240

1
-0.229
-0.079

1
0.094

. Export 0.17

Source: Authors’ computations based on the World Bank, 2014, Nigeria Enterprise Survey, 2014, Ref. NGA_2014_ES_v01_M, The World Bank, Washington, DC.

TABLE 3: Kolmogorov—Smirnov tests of stochastic dominance.

Variable Non-bribe

Bribe Combined Kolmogorov-Smirnov tests

Coefficient of difference p-value

Coefficient of difference

p-value Coefficient of difference p-value

H, Qe,,) - p,) <0 =

Wage 0.000 1.000
Productivity 0.000 1.000
Age 0.059* 0.097

0.125%%*
-0.117%*
-0.030

Qe,,) —Qep,) <0

= Qe,,) - p,) <0 =
0.000 0.125%** 0.000
0.027 0.117%%% 0.054
0.551 0.059 0.193

Source: Authors’ computations based on the World Bank, 2014, Nigeria Enterprise Survey, 2014, Ref. NGA_2014_ES_v01_M, The World Bank, Washington, DC.

Note: p-values are based on the bootstrap approximation.
*,p<0.10; **, p < 0.05; ***, p < 0.01.

outcome distributions contain smaller values than the
distributions for bribe firms, while the hypothesis under test
in column 3 suggests the opposite. The results strongly reveal
that firms who offer bribes have smaller distributions of
wages and productivity than firms that do not offer bribes.
The results are statistically significant at 1% and 5% levels.
There is no significant difference in age across the group of
firms. The combined KS test results (column 4) mirrors the
results in columns 2 and 3, as the difference in outcome
variables between non-bribing and bribing firms is found to
be statistically different from 0, except in the case of age of the
firms. To interrogate the data further, the generalised Lorenz
curve framework was used to ascertain dominance between
the distributions of wages for the two samples.

Figure 1 clearly shows that the wage distribution for non-
bribing firms (bribe = 0) dominates the wage distribution for
the bribing firms (bribe = 1) under the framework of
generalised Lorenz (GL) curve. The wage distribution for the
non-bribing firms is less unequal than the wage distribution
for the bribing firms, and is quantitatively preferable from a
welfare perspective. It can be concluded that the distribution
of wages in the sample of non-bribing firms is superior to
that of bribing firms. However, productivity distribution in
the sample of non-bribing firms also outweighs that of
bribing firms (see Table 3). Therefore, to isolate the effect of
bribe on wages, the effects of labour productivity and other
determinants of wages must be controlled.

Estimation results
Main estimations

First, we report a set of regressions run with the naive model
where endogeneity of the bribe variable is not controlled. The
results in their different specifications are listed in Table 4. In
the table, all the specifications show negative effects of
bribery on wages. However, the estimated effects are
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2014, Ref. NGA_2014_ES_v01_M, The World Bank, Washington, DC.

FIGURE 1: Stochastic dominance of non-bribing firms’ wage distribution over
that of bribing firms.

generally moderate. In all the specifications, the standard
errors are clustered by the industry location which allows the
tendency for the errors across firms in a given industry
location to be similar. Without controlling for firm provision
of worker training which relates to another form of wage
compression, the negative effect of bribery was stronger and
characteristics of firm such as age and average education of
the workers exert positive influence on wages. However, as
soon as the training indicator was introduced, the negative
influence of bribery reduced but remained significant, while
age and average education became insignificant.

The identified model addresses the possible endogeneity and
measurement error problems in this relationship. In view of
this, we instrument for bribery in the next estimations relying
on the exogeneity of industry-location average bribe and
industry-location regulation burden.® Clearly, the results
reported in columns 1-5 of Table 5 support the hyp

3.We use the
a proxy for regulation burden.
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TABLE 4: Effect of bribery on wage payment, basic estimation.
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Variable Ordinary least squares

Log wage Standard error Log wage Standard error Log wage Standard error
Bribe -0.0627*%* 0.0149 -0.0589%*** 0.0147 -0.0594%%*%* 0.0147
Labour productivity 0.442%** 0.0928 0.456%*** 0.0914 0.436%** 0.0926
Age 0.566%* 0.253 0.388 0.251 0.417 0.256
Number of employees 0.0382%%** 0.00907 0.0386%*** 0.00890 0.0386%** 0.00892
Average education 0.520%** 0.237 0.311 0.244 0.267 0.248
Training - - -1.124%** 0.365 -1.128%** 0.372
Trade - - - - 0.0576 -
Constant 3.501%** 1.274 4.544%%* 1.299 4.753%** 1.329
Observations 369 - 364 - 350 -
R-squared 0.180 - 0.209 - 0.210 -

Source: Authors’ computations based on the World Bank, 2014, Nigeria Enterprise Survey, 2014, Ref. NGA_2014_ES_v01_M, The World Bank, Washington, DC.

* p<0.1; **, p<0.05; ***, p<0.01.

TABLE 5: Effect of bribery on wage payment, instrumental variable estimation.

Variables Instrumental variable

Log wage Standard error Log wage Standard error Log wage Standard error Log wage Standard error
Bribe -2.324%* 1.233 -2.421%* 1.255 -2.515%* 1.267 -2.629%* 1.341
Labour productivity 0.368%** 0.0953 0.392%** 0.0938 0.374%** 0.0949 0.373%%* 0.0948
Age 0.419 0.258 0.268 0.256 0.303 0.262 0.303 0.262
Number of employees 0.0475%%*%* 0.0118 0.0466%** 0.0117 0.0477%%* 0.0117 0.0475%%*%* 0.0117
Average education 0.622** 0.288 0.534* 0.287 0.550%* 0.291 0.547% 0.291
Training - - -0.879%* 0.396 -0.919%* 0.402 -0.907** 0.401
Trade - - - - 0.124 0.377 0.119 0.376
Constant 5.170%** 1.370 5.829%** 1.373 5.928%*** 1.409 5.967%** 1.407
F-test of instruments 15.012 0.021 12.003 0.000 17.100 0.000 24.230 0.000
Hansen J-statistics - - - - - - 2.171 0.321
Observations 329 - 324 - 310 - 310 -
R-squared 0.188 - 0.209 - 0.208 - 0.209 -

Source: Authors’ computations based on the World Bank, 2014, Nigeria Enterprise Survey, 2014, Ref. NGA_2014_ES_v01_M, The World Bank, Washington, DC.

*, p<0.1; **, p<0.05; ***, p<0.01.

that wages are compressed in bribing firms. More precisely,
the coefficient on bribery takes on values from 2.3 to —2.6.
This implies that an increase of one percentage point in the
rate of bribery payments will reduce the per capita wage paid
to the workers by about 230 000 naira per annum. Thus,
results align with evidence of the use of monopsony power by
firms to compress wages and the theoretical framework of
corruption as an obstacle to growth. This set of results is
unaffected even when firm provision of worker training and
firm involvement in international trade are controlled. In
columns 1-3 of Table 1-A1, we ran the just-identified models
where industry-location average bribery is used as instrument
whereas in column 5 the model is over-identified using
average industry-location regulation burden in addition to
the industry-location average bribe rate as instruments. We
introduced additional variables of training and trade in
columns 2 and 3 to gauge the robustness of the bribe coefficient
to the introduction of additional wage enhancing variables.
Our choice of variables is informed mainly by the Mincerian
specification of the wage function (see Mincer 1974).

Robustness check using propensity score
matching

In general, estimations based on cross-sectional data has
limitations. A particular concern in this case is that some
bribing and non-bribing firms used in the estimation may fall
outside the area of common support. There is a non-trivial
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chance that the ‘required” amount of bribery and other firm
characteristics, particularly wages, are determined in a system.
Moreover, the traditional wage models are based on individual
wages as a function of individual characteristics, whereas we
model per capita wage as a function of firm characteristics.
This means that not all risks of misspecification bias are ruled
out in the previous estimations. Furthermore, in studying the
elasticity of wages with respect to bribes, it matters how
bribery payment is scaled. This is why the bribe variable in
this study is measured as percentage of sales; however, this
does not guarantee the elimination of all risks of misreporting
of either sales or bribe values. Matching estimations overcome
these challenges: In the first instance, matching does not
assume correct measurement of the bribe variable, but rather
whether any amount of bribery was given or not. Secondly,
matching does not require specifying the functional form of
the outcome equations and therefore is not susceptible to
misspecification bias in that respect. The propensity score
matching reduces sample selection bias by creating carefully
matched treatment and control groups. Mallick and Yang
(2013) noted that this property is particularly useful where
selection bias arises from endogeneity, which is applicable in
this case since bribery and wages are likely codetermined. As
Table 1 indicates, we utilised as many covariates as possible in
estimating the propensity score in order to ensure that the
outcome is indeed conditionally independent of the treatment.
This contributed to the common support property of the
matched samples as can be seen in Figure 2.

. Open Access
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FIGURE 2: Common support between the he bribing and non-bribing samples.

Analysing the data the second time, using the propensity
score matching technique, is to serve as a robustness check to
the results reported in the previous section. The central feature
of the matching analysis is to measure the relationship
between a treatment variable and an outcome variable.
Presently, the treatment variable is bribe (0 or 1) and the
outcome is wages offered by the firm in log and standard
forms. Simply comparing a sample of firms offering bribes
and another sample of firms not offering bribes would almost
certainly produce biased results unless the treated and control
groups closely resemble each other in all relevant attributes
other than the treatment. The matching approach seeks to
replicate the process of experimental random sampling, using
non-experimental observed data. Nevertheless, in this study,
we restrict the matching procedure to robustness check only
because matching can compute the treatment impact, but
does not easily lend itself to the computation of marginal
impacts of the covariates. So, we prefer the instrumental
variable procedure 2SLS over the matching method, mainly
because it allows us to compute the marginal impacts and
elasticities that are clearly desired from a policy standpoint.

Table 6 reports the average treatment effect on the treated
(ATT) generated, using different algorithms of the propensity
score matching (PSM). The results support the earlier results
generated based on the instrumental variables approach. The
PSM ATTs suggest that, on average, the treatment group —
that is firms that usually bribe bureaucrats — spend about
180000 naira less than the control group in wage compensation
per worker per annum.

Conclusion

The contribution of this article is in estimating a very
significant and robust negative effect of bribery on the wages
paid to workers by the Nigerian firms. We used standard
OLS, instrumental variables and counter-factual evaluation
approaches to arrive at this conclusion. The preferred
instrumental variables approach shows that a one percentage
point increase in the rate of bribery reduces the amount of
wages paid to the workers by 230 000 naira per worker per
annum. Our matching estimation shows that the average
treatment effect of bribery on the treated ATT is —180 000. This

TABLE 6: Propensity score estimates.

Radius Caliper 0.05

Five-nearest neighbour Ten-nearest neighbour Kernel

Nearest neighbour

ATT

Outcome

t- statistic
_2.15**
2.23%%*

ATT Coefficient

-178 345.6
-1.050272

Coefficient t- statistic

ATT
-181121.0
-1.006659

Coefficient t- statistic

ATT
-181715.9

Coefficient t- statistic
-0.5265436

ATT
-179 715.7

-0.2705061

t- statistic

Coefficient

98 224.8 -1.85% 85 839.3 -2.11%* 82952.4
2.17%%* 2.09%*

-1.83%
-2.33%*

Ref. NGA_2014

95124.6 -1.84% 98 205.3
-2.41%*

-175 029.3
-0.7928375

Wages

0.2426 0.4824 0.4713
ES_v01_M, The World Bank, Washington, DC.

0.1161

0.3292

Log wages

Source: Authors’ computations based on the World Bank, 2014, Nigeria Enterprise Survey, 2014,

Note: Treatment = bribe 0,1.

*, Significant at 10%,; **, Significant at 5%.
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means that annual per capita wage paid by bribing firms is
180 000 naira less than the amount by non-bribing firms.
Based on these, this study lends support to the firm level-
based hypothesis that bribery has a detrimental long-
term effect on firm performance. In particular, that firm
management using their monopsony power shifts the burden
of bribery to the workers through compressing wages. We
also find a high negative effect of training provision by firms
on the workers” wages. The implication of this is that both
practices skills training and bribery are results of the same
motivation, which is that firms care about productivity, but in
the end, instead of benefitting from the improved productivity,
workers are indirectly made to pay for it using their wages. In
a country like Nigeria, where high unemployment rate puts
workers” unions in check, bureaucratic regulation of wages is
the only safety net for workers. This result thus emphasises
that even this mechanism is compromised through corruption.

However, the scenario creates a significant stake for the
ordinary workers in the fight against corruption. Nigeria
faces a huge challenge in the fight against corruption, one of
which is that the corrupt activities are clandestine. Given this
result, incentives are compatible for workers to alleviate the
knowledge limitations of the anti-graft agencies who are
usually less informed than the workers about the clandestine
bribery practices. This means that anti-graft measures such
as the whistle-blowers’ policy is likely to yield results because
the workers are privately motivated to report observed
corrupt practices in their enterprises. As the international
community continues to provide support in the alleviation of
corruption in the developing countries, our results provide
empirical justification for this effort. In addition, our article
creates room for further research in the direction of linking
corruption to workers” welfare. We expect future studies to
focus on other work-related welfare measures such as health
insurance that are more latent than wages and may be
compressed by firms without raising suspicion.
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Appendix 1

TABLE 1-A1l: First stage regressions.
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Variable

Just-identified model

Over-identified model

Coefficient Standard error t-statistic Coefficient Standard error t-statistic

Productivity 1.374179 0.242763 5.66 1.398033 0.2634501 5.31
Age 3.127523 1.432115 2.18 0.1246374 0.0703682 1.77
Number of employees -4.28E-06 2.06E-06 -2.08 -0.0000622 0.0000345 -1.8
Average education -6.036141 2.584733 -2.34 -6.723485 2.661574 -2.53
Training -6.173525 1.903379 -3.24 -6.16629 1.992131 -3.1
Mean bribe 4.496971 0.696935 6.45 5.546377 2.196012 2.53
Mean-reg - - - 4.454908 0.7376406 6.04
_cons -232.3541 41.07631 -5.66 -222.99 43.30366 -5.15
R-Squared 0.088 - - 0.097 - -

Source: Authors’ estimations based on the World Bank, 2014, Nigeria Enterprise Survey, 2014, Ref. NGA_2014_ES_v01_M, The World Bank, Washington, DC.
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