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real annual sales growth rates negatively and positively, 
respectively. Furthermore, firms exposed to more bribery 
reduce their on-the-job training intensity. The results are 
robust to the different classifications of the firm’s size, 
different subsamples, and controls for the endogeneity of 
the on-the-job training and bribery.

Plain English Summary Can bribery be an obsta-
cle for the firm’s investment in on-the-job training and, 
therefore, its performance? When firms are exposed to 
higher costs due to bribery, they may be forced to shift 
their resources from efficient uses. For instance, train-
ing is one way of using the resources efficiently as it 
will increase labor productivity, and, therefore, decrease 
average production costs. Analyzing a large firm-level 
data, we find that if firms are exposed to more bribery, 
they tend to offer lower training to their employees, and 
their performance worsens. Thus, the main policy impli-
cation of this paper is that governments should provide 
some types of subsidies for the provision of on-the-job 
training. Improving firm performance through training 
would also improve the country’s prosperity, which in 
turn could eliminate corruption. Henceforth, the vicious 
cycle between bribery, education, and development could 
be broken down.

Keywords Corruption · Bribery · Firm 
performance · On-the-job training

JEL classification D21 · D22 · D73 · E24 · L25

Abstract The previous literature has extensively exam-
ined the effect of firm-level bribery on firm performance 
but not through on-the-job training. This paper inves-
tigates the impact of paying bribes on the firm’s invest-
ment decisions in on-the-job training and offers mediat-
ing implications of corruption on firm performance. We 
empirically examine the relationship between bribery 
and on-the-job training using firm-level data from the 
World Bank Enterprise Surveys consisting of a sample of 
94 developing countries with 20,601 firms. The findings 
show that bribery and on-the-job training intensity affects 
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1 Introduction

The economic implications of the country- and firm-
level corruption have been long examined. Coun-
try-level corruption is one of the main obstacles 
to economic development and growth by reducing 
investment, human capital and physical capital pro-
ductivity (see e.g., Mauro, 1995; Mo, 2001; Lambs-
dorff, 2003, for empirical investigation of corruption’s 
effect on economic growth and capital’s productiv-
ity). However, it has also been argued that corruption 
can “grease the wheels” (e.g., Huntington, 1968). In 
the spirit of the potentially positive role of corruption 
in the economy’s performance, Acemoglu and Ver-
dier (2000) and Meon and Weill (2010) suggest that 
corruption is too costly to be fully eliminated and that 
corruption can improve the productivity of bureau-
crats (see e.g., Lui (1985) for empirical support of 
the positive role of corruption under the existence of 
bureaucratic inefficiencies).

At the firm-level, a similar mixed set of results 
is obtained. One body of literature has found that 
corruption “sands the wheels” by negatively affect-
ing a firm’s productivity and sales (Fisman and 
Svensson, 2007; Faruq et  al., 2013; Şeker and 
Yang, 2014; Hanousek and Kochanova, 2016). 
Furthermore, corruption has also been found to 
reduce entrepreneurship (see e.g., Dutta and Sobel, 
2016) and shifts resources toward the construc-
tion industry and away from the education indus-
try and professional, scientific, and technical ser-
vice industry (Boudreaux et al., 2018). Yet, another 
stream of firm-level analysis has provided contrary 
evidence that corruption is “greasing the wheels.” 
For instance, Vial and Hanoteau (2010) demon-
strated that bribe payments positively and statisti-
cally affect individual plant growth (see also Jau-
regui et al., 2020). Similarly, Dreher and Gassebner 
(2013) found that corruption facilitates firm entry 
in highly regulated economies.

Even though firm-level analysis of corruption’s 
effect on firm performance has mixed results, most 
of this literature examined the direct impact of cor-
ruption on firm performance and has not explored 
the potential indirect effects of corruption on a firm’s 
operational decisions, which are also found to be 
important for firm’s sales and labor productivity 
growth. This paper aims to contribute to the literature 
by examining a channel by which corruption affects a 

firm’s performance through its effect on the intensity 
of on-the-job training it offers.1

A stream of the literature identified the importance 
of on-the-job training for firm performance. Using 
Belgian firm-level data, Konings and Vanormelingen 
(2015) demonstrate that the effect of on-the-job train-
ing on the productivity premium is relatively larger 
than the wage premium. Similarly, Liu and Lu (2016), 
using Chinese firm-level data, find that training 
boosts firm productivity and wages, and its benefits 
are relatively larger for firms than for workers. Along 
the same lines, job training also seems to promote 
firm productivity in the UK, Portugal, and Italy (see 
Dearden et  al., 2006; Almeida and Carneiro, 2009a; 
and Colombo and Stanca, 2014 for respective coun-
try analysis). Based on the relevance of on-the-job 
training for firm performance, Almeida and Aterido 
(2015) explore the determinants of on-the-job train-
ing and find that relatively larger firms, exporting 
firms, and firms with higher shares of skilled labor 
are more likely to invest in on-the-job training. Even 
though Almeida and Aterido (2015) consider various 
firm-related factors’ effect on firms’ decision to invest 
in on-the-job training, they do not consider bribery’s 
potential effect on their decision.

We provide a brief theoretical motivation of how 
bribery and on-the-job intensity may be related. First, 
training is an important element for firms to become 
more productive and reduce production costs. How-
ever, offering training is also a costly procedure for 
firms. In this setting, if firms are forced to pay a high 
amount of bribes, they have to cut down some costs 
to compensate for the additional cost imposed by the 
bribery. Therefore, to some extent, firms exposed 
to higher bribery may be pushed to reduce training 
intensity. Thus, corruption as part of the firms’ cost 
function reduces firms’ profitability, leading to a 

1 There are many papers which highlight the importance of 
on-the job training for the production process. Indicative we 
mention the following three papers. Firstly, Heckman et  al. 
(1998) find empirically that post-schooling investment through 
job training is even more important than schooling. Secondly, 
Acemoglu and Pischke (1999) emphasize the value of on-the-
job training by explaining that firms prefer to reduce wages in 
order to provide training to their workers. Finally, Heywood 
et  al. (2008) suggest that on-the-job training makes a work-
force which is more adaptable to changing technological con-
ditions.

 38



Bribery, on-the-job training, and firm performance  

1 3
Vol.: (0123456789)

direct reduction of the produced quantity and an indi-
rect reduction through reduced training.

Our paper contributes to the wider literature 
by providing a theoretical model and an empirical 
examination of the role of training in mediating the 
link between corruption and performance. Firstly, the 
previous literature examined the determinants of the 
on-the-job-training (see e.g., Almeida and Aterido, 
2015), yet, this literature did not examine the effect 
of bribery on the training. Secondly, the existing lit-
erature examined the role of bribery on firm perfor-
mance through other mechanisms. For instance, the 
literature found that bribery is detrimental to access-
ing credit (Wellalage et  al., 2020) and that financial 
constraints magnify the harmful effects of corruption 
(Amin and Soh, 2020). However, to our knowledge, 
this is the first attempt to examine the role of bribery 
in affecting the job training decisions of firms. There-
fore, by using the firm-level data from the World 
Bank Enterprise Surveys consisting of a sample of 94 
developing countries with 20,601 firms, we examine 
the role of bribery for training offered by firms and 
the effects of bribery and on-the-job training on the 
firm performance.

Examining the effects of bribery and training on 
firm performance is challenging. The bureaucrats 
may target better-performing firms (Svensson, 2003; 
Fisman and Svensson, 2007). Similarly, better-per-
forming and larger firms would offer more training 
to their employees (Almeida and Aterido, 2015). 
To control for the possible endogeneity (i.e., high-
performing firms being targets of bribery and offer-
ing more training to their employees), we instru-
ment a firm’s bribery exposure and training intensity 
by using the average bribery exposure and training 
in their sector and location cluster. A similar type 
of instrumental variable is used in the literature to 
examine the effect of different factors on the firm 
performance (Fisman and Svensson, 2007; Şeker, 
2011; Aterido et  al., 2011; Şeker and Yang, 2014; 
Wellalage et al., 2020). The details of the construc-
tion of the instrumental variables are discussed in the 
estimation strategy of the paper.

This paper is organized as follows. Section  2 
provides a theoretical motivation. In Section  3, we 
describe the data. In Section 4, we offer an empirical 
estimation strategy, and in Section 5, we empirically 
estimate the effects of bribery on firm performance 
and on-the-job training. Finally, Section 6 concludes.

2  Theoretical motivation

The theoretical mechanism which provides the under-
lying rationale for the empirical specification can 
be described within a Cournot oligopoly framework 
where firms compete in quantity. There is a game of 
three stages. In the first stage, each firm negotiates 
with one bureaucrat under a bargaining power game. 
This negotiation determines the level of bribery that 
each firm has to pay to a specific bureaucrat. There-
fore, firms will know what external costs such as 
bribery will be in the first stage before starting their 
investment in training and the production process. In 
the second stage, knowing the level of bribery, firms 
decide on the optimal intensity of on-the-job train-
ing by considering the positive impact of training on 
labor productivity and the cost of providing training 
to their labor force.2 Finally, in the third stage, firms 
know both the bribery level and the optimal training 
intensity and compete with other firms by choosing 
their production level. The game is solved by back-
ward induction. The full description and solution of 
the model are available upon request.

In the economy, there exist n ≥ 2 identical firms, all 
producing a homogeneous good and paying a bribe to 
have the permission to produce. A random firm j pro-
duces quantity qj, and the total quantity produced in 
the economy is q =

n
∑

i=1

qi. The inverse demand func-

tion, which gives us the price of the good, is 
P(q) = � −

n
∑

i=1

qi, with α > 0 indicates the market size. 

Moreover, each firm provides firm-specific training to 
its workers, and we denote that the training level 
inside the firm j to be Ij ∈ [0, 1], which shows the frac-
tion of workers who are trained or the intensity of 
training per worker. Under the previous consideration 
of firm-specific training, we normalize the wages for 

2 The provision of training is a cost for the firm since it 
requires resources for training to take place. Therefore, pro-
viding training to a higher proportion of its employees will 
increase the total costs of the firm. On the other hand, work-
ers with training imply more productive and efficient workers, 
which reduces the cost of production (i.e., the average cost 
of producing a unit decreases due to more efficient workers). 
Considering these two cost implications, the firms will endog-
enously find the optimal level of training that they will provide 
to their workers (in our paper, the optimal intensity of train-
ing).
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workers to zero. The following convex function gives 
the cost of on-the-job training for firm j:

Parameter θ(η) is positive and decreases with the 
firm’s age η and represents the additional cost of 
training when on-the-job training provided by the 
firm changes. Similarly, the parameter γ(η) is posi-
tive and decreases with the firm’s age η, and it repre-
sents the additional cost of on-the-job training when 
the firm produces a higher quantity. Both parameters 
θ and γ  are decreasing functions of the firm’s age 
η since an old firm has a comparative advantage of 
experience in providing training to its workers, result-
ing in a lower cost for any given level of training 
and produced quantity. The above cost function has 
two implications: (i) the higher level of training, the 
higher the cost of training, and (ii) the higher the pro-
duced quantity, the higher the provided intensity of 
training, which results in a higher cost.

The cost function for production depends nega-
tively on the level of the training of the workers since 
more trained workers can be more productive, result-
ing in lower costs. Moreover, we have assumed that 
an experienced manager can supervise the quality of 
the on-the-job training more efficiently, which results 
in more productive workers due to on-the-job training 
(see the term mIj in the following equation).3 There-
fore, the functional form of the cost function for pro-
duction is:

where m ∈ (0, 1) being the exogenously given man-
ager’s experience level that each firm j has and c is a 
constant cost parameter. If either the manager’s expe-
rience or training intensity is zero, the production cost 
function from Eq. (2) will depend only on the pro-
duced quantity cqj.

From the gross profits of the firm, a fraction mπj 
will be paid to the manager according to her/his level 

(1)z
(

Ij
)

=
�(�)I2

j

2
+ �(�)Ijqj

(2)C
(

qj, Ij
)

= Cjqj = c
(

1 − mIj
)

qj

of experience, and the rest (1 − m)πj will be the net 
profit that the firm seeks to maximize.4 With b being 
the level of the bribe that each firm will pay after a 
negotiation with bureaucrats, the net-profit function 
is:

By solving the game by backward induction, in the 
third stage, the firm j maximizes profits with respect 
to (wrt) quantity qj by considering both training and 
bribery level. The endogenous price level and quan-
tity create a new net-profit function which is a func-
tion of training, bribe, and the rest of the parameters:

In the second stage, firms choose optimally the 
training level that they will provide to their workers. 
The firms can find the optimal level of training under 
symmetry Ij = Ii = Ij∗∀i, j ∈ (1,… , n), by maximiz-
ing Eq. (4) wrt training:

The endogenous level of on-the-job training 
depends on the parameters (n, c, m, η, α) and the varia-
ble of bribery (b), which results in a new net-profit 
function �new−net∗

j
= f3(n, c,m, �, �, b) that depends on 

the bribe level and parameters.
In the first stage, firms interact with the bureau-

crats in a bargaining power game to determine the 
bribe’s equilibrium level. According to Emerson 
(2006), the probability of the detection of bribery by 
general authorities depends positively on the bribe’s 
level and according to Ahsan (2017), the probabil-
ity of the detection of bribery depends positively on 
the quality of institutions  (x). Therefore, we define 

(3)
�net
j

= (1 − m)�j = (1 − m)
[

P(q)qj − z
(

Ij
)

− C
(

qj, Ij
)

− bqj
]

(4)�new−net
j

= f1
(

n, c,m, �, �, b, Ij
)

(5)Ij∗ = f2(n, c,m, �, �, b)

3 According to Hopp et al. (2004) and Morita (2005), the firm-
specific on-the-job training is an important determinant for the 
reduction of the production cost. Moreover, Dal Bó and Rossi 
(2007) find that corruption diverts manager’s efforts from the 
coordination of production.

4 In this paper, the manager’s performance is related to the 
ability to have negotiation power with the bureaucrats. The 
managers will also determine the level of bribery through 
their negotiation with the bureaucrats and supervise the train-
ing process of the workers. The production level is determined 
through the competition among firms by taking into account 
the size of the market. McEnrue (1988) empirically shows that 
the experience and the performance of managers are strongly 
related. In the same line, Mion and Opromolla (2014) show 
empirically that managers’ experience in exports from previous 
firms makes them have higher export performance in their new 
jobs and receive higher wages.
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the probability of hiding any illegal negotiation as 
ϕ(b, x) ∈ [0, 1]. The revenues of the bureaucrats, 
which will not be detected, is equal to ϕ(b, x)bqj. 
Finally, by assuming that manager’s experience 
increases the bargaining power of the firms, the bar-
gaining power game that firms and bureaucrats solve 
is the following:

The above problem’s solution provides the equi-
librium levels for the bribe, training, and produced 
quantity. All of these variables depend on the follow-
ing parameters (n, c, m, η, α).

More precisely, we now have the following system 
of equations:

Based on the theoretical model, we can arrive at 
the following hypotheses5:

Hypothesis 1 (H1): Bribery reduces both the on-
the-job training and the produced quantity.

Hypothesis 2 (H2): Training intensity leads to a 
higher level of production.

3  Data

To estimate the effect of bribery on firm performance 
and on-the-job training, we use firm-level data from 
the World Bank Enterprise Surveys database. This 
data set collects information on firms’ financial state-
ments, costs, and other firm characteristics and the 
obstacles firms face, such as bribery. There are vari-
ous reasons why we use the World Bank Enterprise 
Surveys database for the analysis. First, these sur-
veys collect information about firms comparable 
across different countries, allowing us to examine 
within- and cross-country effects of bribery on firm 
performance and their decision on the intensity of 

(6)max
b

V =
[

�new−net∗
j

]m
[

�(b, x)bqj
]1−m

(7)Ij∗ = f4(n, c,m, �, �, b
∗)

(8)qj∗ = f5(n, c,m, �, �, b
∗)

(9)b∗ = f6(c,m, x)

training offered. Secondly, the data set covers vari-
ous firm-level characteristics, which would affect 
firms’ decisions to offer formal training and affect 
their performance, allowing us to control for various 
additional factors in our analysis. Thirdly, this data 
set also provides a detailed industry classification of 
firms and their geographic location, enabling us to 
construct an instrumental variable (which we will 
discuss in detail below) for the firm-level bribery. For 
each country, the geographical disaggregation differs 
based on the size of the country. However, these geo-
graphical locations consist of regions/cities/territories 
that show variation in terms of economic activity, and 
they serve as a proxy for economic activity.6

Our analysis’s final data covers 20,601 firms oper-
ating in 94 developing countries surveyed between 
2010 and 2017. Even though firm samples from each 
country surveyed in different periods, it should be 
noted that the analysis of this paper is a static one 
(not a panel one) as we have a sample of firms from 
each country only once, and we do not track the firm 
characteristics over time. For each of these countries, 
we selected the most recent wave of data available 
(see Table  S1 in the Supplementary file for the list 
of countries and the survey year used for each coun-
try sample). For the analysis of this paper, we have 
three main variables of interest alongside the control 
variables. First, for firm performance, we use the real 
annual sales growth as used by the previous literature 
(see e.g., Beck et  al., 2005; Fisman and Svensson, 
2007; Şeker and Yang, 2014).7 Real annual sales 
growth is calculated as a percentage change in sales 
between the last completed fiscal year and three years 
ago, divided by the number of years between the last 
completed fiscal year and the previous period. Before 

5 Since the focus of the paper is empirical, we have omitted 
the complete solution of the model to conserve space but it is 
available from the authors on request.

6 For instance, the geographical location of China consists of 
the following 25 cities: Beijing; Chengdu; Dalian; Dongguan; 
Foshan; Guangzhou; Hangzhou; Hefei; Jinan; Luoyang; Nan-
jing; Nantong; Ningbo; Qingdao; Shanghai; Shenyang; Shen-
zhen; Shijiazhuang; Suzhou; Tangshan; Wenzhou; Wuhan; 
Wuxi; Yantai; Zhengzhou. On the other hand, the geographi-
cal location for Turkey consists of 6 territories (regions) as 
follows: Aegean; Black Sea; Central Anatolia; Eastern and 
Southeastern Anatolia; Marmara; Mediterranean. The detailed 
geographical clusters for each country could be obtained via: 
https:// www. enter prise surve ys. org/
7 During the survey year, firms were also asked to report their 
sales three fiscal years ago. Hence, we were able to obtain the 
real annual growth rates of sales, which is used as one of our 
dependent variables.
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calculating the real annual growth sales, all sales val-
ues (both last and previous period) are deflated to 
2009 using each country’s GDP deflators.

There is a wide range of discussion on the meas-
urement of corruption through survey questions and 
the reliability of these survey questions (see e.g., 
Reinikka and Svensson (2006), Seligson (2006) and 
Kraay and Murrell (2016) for a detailed discussion 
on the measurement issues of corruption). Kraay 
and Murrell (2016) demonstrate that there are down-
ward biases in survey-based estimates of corruption. 
Moreover, it is well reported that corruption is often 
underreported, particularly by firms that benefit from 
such behavior (see e.g., Banerjee et  al., 2013). To 
overcome such measurement bias, Kraay and Murrell 
(2016) try to capture the frequency and consequences 
of reticent behavior by using conventional and ran-
dom response questions. We overcome such meas-
urement error with the use of the average country-
location-industry  bribery (see “Estimation strategy” 
section for construction of instrumental variables). 
In this paper, the bribery indicator is the proportion 
of instances in which a firm was either expected or 
requested to provide a gift or informal payment when 
conducting six specific business transactions (i.e., 
gift or informal payment requested during the appli-
cations made for (i) electricity, (ii) water connection, 
(iii) construction-related permit, (iv) import license, 
(v) operating license, and (vi) during the meetings 
with tax officials).

Finally, we use the training intensity variable for 
the on-the-job training, which is the proportion of 
the full-time employees offered formal training dur-
ing the last fiscal period. The formal training includes 
classroom work, seminars, lectures, workshops, and 
audio-visual presentations and demonstrations; how-
ever, it does not include training to familiarize work-
ers with the equipment and machinery. Even though 
formal job training definition is broad and could vary 
across countries and different industries, such dif-
ferences would be less of a concern as we would be 
clustering firms at the same country-location-industry 
in our empirical setting.

We also use the standard set of control variables 
used by the previous literature while examining the 
determinants of firm performance and the firm’s 
decision on the intensity of training to be offered to 
their employees. We control for standard firm char-
acteristics such as firm size and age, top manager’s 

experience, and foreign ownership of the firm as it is 
found to promote higher sales growth due to its access 
to better technology and knowledge base, which 
reduces the cost of R&D (Şeker, 2012). Moreover, we 
control whether firms export or not as exporting firms 
found to be more productive and grow faster (Bernard 
et al., 2007; Greenaway and Kneller, 2007; Şeker and 
Yang, 2014). We also control whether one individual 
owns firms as they tend to take fewer risks or pursue 
fewer opportunities (Şeker and Yang, 2014). Another 
important factor for firms’ performance is whether 
they can access external finance (Beck et  al. 2005; 
Şeker and Yang, 2014).

In addition, we include a crime variable, which 
could be a proxy for protecting the firm’s property 
rights. BenYishay and Pearlman (2014) find that 
higher rates of property crime are associated with a 
significantly lower probability an enterprise plans to 
expand or experiences income growth in the subse-
quent 12 months. The crime variable measures the 
losses due to theft and vandalism against the firm, 
represented as the percentage of the annual sales. 
These additional firm-specific variables are controlled 
as these factors are likely to alter production’s mar-
ginal cost for any firm. Recent studies have also found 
that female ownership also affects firm performance 
(see e.g., Dezsö and Ross, 2012; Alonso-Almeida, 
2013; Belitski and Desai, 2021). Finally, we also con-
trol for whether the formality of firms has any impact 
on the firm performance (see e.g., Li and Yueh (2011) 
and see e.g., Bruhn (2011, 2013); Jessen and Kluve 
(2021) for the effectiveness of interventions in reduc-
ing the informal sector).

Finally, we also use three sets of dummy vari-
ables. First, we use sector dummies, which could 
capture the market size that firm operates. Following 
a similar strategy of Şeker and Yang (2014), we use 
three general sector groupings: manufacturing (ISIC 
15–37), services including retail (ISIC 51–52), and 
other service sectors like transportation, hotels, and 
restaurants, and construction services (see Table  S2 
in the Supplementary file for the list of industries and 
the number of firms in each specific industry). We 
also include country dummies, which could capture 
country-specific unobserved characteristics such as 
institutional quality differences and time dummies, 
which can control for unobserved time effects for the 
year of the survey. A similar set of variables is also 
used when examining the determinants of the firm’s 
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training intensity. Table 1 provides the variables’ defi-
nitions and descriptions.

Tables  2 and 3 offer the summary statistics and 
pairwise correlation coefficients, respectively. The 
average real annual growth of firms is −0.25 with 
good variation among them, where the percentage 
of the employees offered training is 19%. On aver-
age, these firms face one bribery request out of six 
business transactions (i.e., 0.17), 8% of these firms’ 
sales were direct exports, and 36% and 21% of firms 
were classified as medium and large, respectively, and 
the top manager’s experience is 18 years. On aver-
age, 38% of the firms have sole ownership, and 30% 
firm’s working capital is financed by banks, suppli-
ers, or other sources. The correlation coefficients sug-
gest that firm performance is negatively correlated 
with bribery, the firm’s age, and losses due to crime. 
Furthermore, solely owned firms tend to perform 
relatively worse. Firm performance is higher if the 
training intensity is higher, export more of their prod-
uct, externally financed, and their top manager had a 
longer period of experience in the sector, had female 
ownership, and was formally registered.

4  Estimation strategy

From the theoretical motivation, we observe in Eqs. 
(7) and (8) that bribery affects both the provided 
training and the produced quantity. The expected sign 
of bribery in both equations is expected to be nega-
tive since it increases the external costs of the firm. 
From Eq. (9), we observe that bribery is an endog-
enous variable and Eq. (2) suggests that more training 
reduces the production cost of a firm and this helps 
the firm to be more competitive and to sell a higher 
amount of production, which justifies the training to 
be an explanatory variable with a positive impact on 
the produced quantity (see, Eq. (11) below). Since a 
firm’s performance can be captured better through 
real sales growth than the production level (see e.g., 
Beck et al., 2005; Fisman and Svensson, 2007; Şeker 
and Yang, 2014), we use in Eq. (11) below the growth 
rate of sales as a dependent variable.

Based on the previous discussion, we first exam-
ine the determinants of the training intensity (i.e., 
the proportion of full-time employees offered formal 

training), especially the effect of bribery on the train-
ing intensity. To do this, we use a standard equation 
where the dependent variable is the training intensity:

where Training Intensityt
i
 is the proportion of the 

full-time employees offered formal training by firm i 
at the time of survey t, which is the year of the sur-
vey. It could be assumed that the firm’s decision on 
the training intensity is a function of the extent of 
bribery paid by firm i at the specific year of survey t 
(

Bribery Indicatort
i

)

 and other observable characteris-
tics of the firm 

(

Xt
i

)

 such as firm’s size, age, whether 
firm exports or have foreign ownership, top manager’s 
experience, lost due to crime, female ownership, and 
formality and unobservable country -and time- and 
industry-specific factors 

(

vc, vt and �ind respectively) , 
and �t

i
 is the error term.

We also examine whether bribery indicator and 
training intensity are related to the firm’s perfor-
mance. To do this, we use the following equation 
where the dependent variable is the growth of real 
annual sales:

where yt
i
 is the real annual growth sales of firm i at 

time t of the survey. Bribery Indicatort
i
 is the propor-

tion of instances in which firm i was either expected 
or requested to provide a gift or informal payment 
when conducting six specific business transactions 
at the time of survey t. Training Intensityt

i
 is a vari-

able that is the proportion of the full-time employees 
offered formal training by firm i at the time of sur-
vey t. The vector Xt

i
 is the firm-level control variables, 

unobservable country- and time- and industry-spe-
cific factors 

(

vc, vt and �ind respectively) , and �t
i
 is the 

error term.
However, one of the major concerns is the endo-

geneity of bribery indicator and training intensity 
due to two reasons. First, the bureaucrats may target 
better-performing firms (Svensson, 2003; Fisman and 
Svensson, 2007). Similarly, better-performing and 
larger firms would offer more training to their employ-
ees (Almeida and Aterido, 2015). Secondly, bribery 
levels are self-reported by firms and they tend to be 

(10)
Training Intensityt

i
=a

0
+ a

1
Bribery Indicatort

i

+ �Xt
i
+ vc + vt + �ind + �t

i

(11)
yt
i
=�

0
+ �

1
Bribery Indicatort

i
+ �

2
Training Intensityt

i

+ �Xt
i
+ vc + vt + �ind + �t

i
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underreported, particularly by firms that benefit from 
such behavior (see e.g., Banerjee et al., 2013). Hence, 
there may be measurement error. Due to the second 
source of endogeneity, ordinary least squares (OLS) 
estimates are potentially downward-biased, which can 
be handled using an instrumental variable (IV) model. 
The direction of the bias could be explained as fol-
lows. Firm-specific unobservable factors may affect 
both the bribery (training) levels and the growth of the 
firm. As described by Fisman and Svensson (2007), a 
firm may have a favorable demand forecast (i.e., firm-
specific unobserved factor), which would affect both 
the firm’s growth and the bribery (training) levels pos-
itively as the bureaucrats are likely to demand higher 
bribery and firm may choose to increase training levels 
for the new demand forecast. Therefore, the coefficient 
estimate of bribery and training will be biased toward 
zero, resulting in an underestimate of the effects of 
bribery and training (see Fisman and Svensson, 2007 
and Seker and Yang, 2014 for a detailed explanation of 
the direction of the bias).

To control for the possible endogeneity (i.e., high-
performing firms being targets of bribery and offer-
ing more training to their employees), we instrument 
a firm’s bribery exposure and training intensity by 
using the average bribery exposure and training in 
their sector and location cluster. These instrumen-
tal variables are also helpful for overcoming meas-
urement errors. Pounov (2016) and Amin and Soh 
(2020) use a country-industry average of bribery 
measures to account for potential measurement error 
in their empirical analysis since computing an aggre-
gate measure of bribery for a given country, location, 
and industry reduce measurement errors. In a similar 
manner, Fisman and Svensson (2007), Şeker (2011), 
Aterido et  al. (2011), Şeker and Yang (2014), Wel-
lalage et  al. (2020) use average bribery measures 
in a given country-location-industry cluster as an 
instrumental variable to account for reverse causality, 
which also tackles the potential measurement errors 
(see e.g., Pounov, 2016 and Amin and Soh, 2020).

The economic activity across locations deter-
mines the bribery level that firms are exposed (Dol-
lar et  al., 2006), highlighting the relevance of the 
location for the bribery. Similarly, labor regulations 
vary across different regions (Almeida and Car-
neiro, 2009b), and the firms located in the capital or 
large cities have better access to training centers and 
higher quality of training with lower-cost options Ta

bl
e 

1 
 (c

on
tin

ue
d)

Va
ria

bl
e

D
es

cr
ip

tio
n 

an
d 

co
ns

tru
ct

io
n 

of
 th

e 
va

ria
bl

es
Re

le
va

nt
 su

rv
ey

 q
ue

sti
on

(s
) u

se
d 

to
 c

on
str

uc
t v

ar
ia

bl
es

Ex
te

rn
al

 fi
na

nc
e

Th
e 

pr
op

or
tio

n 
of

 fi
rm

’s
 w

or
ki

ng
 c

ap
ita

l t
ha

t w
as

 fi
na

nc
ed

 b
y 

ba
nk

s, 
su

pp
lie

rs
, o

r 
ot

he
r s

ou
rc

es
. T

hi
s v

ar
ia

bl
e 

is
 c

on
str

uc
te

d 
by

 d
iv

id
in

g 
th

e 
pe

rc
en

ta
ge

 o
f t

he
 w

or
ki

ng
 

ca
pi

ta
l t

ha
t w

as
 fi

na
nc

ed
 b

y 
ba

nk
s, 

su
pp

lie
rs

, o
r o

th
er

 so
ur

ce
s (

i.e
., 

a 
to

ta
l o

f t
he

 
am

ou
nt

s i
nd

ic
at

ed
 in

 2
, 3

, 4
 a

nd
 5

) b
y 

10
0.

K
.3

 O
ve

r fi
sc

al
 y

ea
r [

in
se

rt 
la

st 
co

m
pl

et
e 

fis
ca

l y
ea

r]
, p

le
as

e 
es

tim
at

e 
th

e 
pr

op
or

tio
n 

of
 th

is
 

es
ta

bl
is

hm
en

t’s
 w

or
ki

ng
 c

ap
ita

l t
ha

t w
as

 fi
na

nc
ed

 fr
om

 e
ac

h 
of

 th
e 

fo
llo

w
in

g 
so

ur
ce

s:
1.

 In
te

rn
al

 fu
nd

s o
r r

et
ai

ne
d 

ea
rn

in
gs

; 2
. B

or
ro

w
ed

 fr
om

 b
an

ks
: p

riv
at

e 
an

d 
st

at
e-

ow
ne

d;
 3

. 
B

or
ro

w
ed

 fr
om

 n
on

-b
an

k 
fin

an
ci

al
 in

sti
tu

tio
ns

 w
hi

ch
 in

cl
ud

e 
m

ic
ro

fin
an

ce
 in

sti
tu

tio
ns

, 
cr

ed
it 

co
op

er
at

iv
es

, c
re

di
t u

ni
on

s, 
or

 fi
na

nc
e 

co
m

pa
ni

es
; 4

. P
ur

ch
as

es
 o

n 
cr

ed
it 

fro
m

 su
p-

pl
ie

rs
 a

nd
 a

dv
an

ce
s f

ro
m

 c
us

to
m

er
s;

 5
. O

th
er

, m
on

ey
le

nd
er

s, 
fr

ie
nd

s, 
re

la
tiv

es
, e

tc
.

C
rim

e
Th

e 
pr

op
or

tio
n 

of
 a

nn
ua

l s
al

es
 lo

st 
du

e 
to

 th
ef

t a
nd

 v
an

da
lis

m
 a

ga
in

st 
th

e 
fir

m
. T

hi
s 

va
ria

bl
e 

is
 o

bt
ai

ne
d 

by
 d

iv
id

in
g 

su
rv

ey
 q

ue
sti

on
 I.

4 
by

 1
00

.
I.4

. I
n 

fis
ca

l y
ea

r [
in

se
rt 

la
st 

co
m

pl
et

e 
fis

ca
l y

ea
r]

, w
ha

t w
er

e 
th

e 
es

tim
at

ed
 lo

ss
es

 a
s a

 
re

su
lt 

of
 th

ef
t, 

ro
bb

er
y,

 v
an

da
lis

m
 o

r a
rs

on
 th

at
 o

cc
ur

re
d 

on
 th

is
 e

st
ab

lis
hm

en
t’s

 p
re

m
-

is
es

 e
ith

er
 a

s a
 p

er
ce

nt
ag

e 
of

 to
ta

l a
nn

ua
l s

al
es

 o
r a

s t
ot

al
 a

nn
ua

l l
os

se
s?

Fe
m

al
e

D
um

m
y 

va
ria

bl
e 

eq
ua

ls
 to

 1
 if

 a
 fi

rm
 h

as
 fe

m
al

e 
ow

ne
rs

hi
p,

 a
nd

 z
er

o 
ot

he
rw

is
e.

B
.4

 A
m

on
gs

t t
he

 o
w

ne
rs

 o
f t

he
 fi

rm
, a

re
 th

er
e 

an
y 

fe
m

al
es

?
Fo

rm
al

D
um

m
y 

va
ria

bl
e 

eq
ua

ls
 to

 1
 if

 a
 fi

rm
 w

as
 fo

rm
al

ly
 re

gi
ste

re
d,

 a
nd

 z
er

o 
ot

he
rw

is
e.

B
.6

a 
W

as
 th

is
 e

st
ab

lis
hm

en
t f

or
m

al
ly

 re
gi

ste
re

d 
w

he
n 

it 
be

ga
n 

op
er

at
io

ns

45



 S. Boikos et al.

1 3
Vol:. (1234567890)

(Almeida and Aterido, 2015), pointing out the rele-
vance of location for the training. On the other hand, 
firm-level bribery exposure is also closely linked 
with industry-specific factors (Svensson, 2003; Fis-
man and Svensson, 2007). Furthermore, the train-
ing offered is also closely associated with the sector 
where the firm operates as the returns to the training 
investment, the use of technology, capital, and labor 
intensity may differ by sector activity (Almeida and 
Aterido, 2015). As such, the extent of exposure to 
bribery and training offered by an individual firm is 
partly explained by the average bribery and training 
intensity in the country-location-industry cluster 
that is exogenous to the characteristics of the indi-
vidual firm. Hence, we control for potential endo-
geneity of bribery indicator and training intensity 
by instrumenting a firm’s extent of bribery exposure 
and training by the average bribery and training 
intensity in a country-location-industry cluster with 
the use of two-stage least squares (2SLS) estimator.

Finally, we should note that we do not use the 
interaction term between bribery indicator and train-
ing intensity to capture the indirect effects of both 
variables on the firm performance. The interaction 
term would suggest that the effect of training on the 
firm performance would change together with the 
level of bribery. In other words, the interaction term 

would suggest that for firms with similar levels of 
training but different exposures to bribery, similar 
training would have different effects on performance, 
an effect that we are not examining here. Our main 
focus in the paper is to investigate whether corrup-
tion could lead to a lower level of training because 
of its cost implications and in that case, rather than 
interaction, we look at whether corruption has a 
mediating effect on firm performance through its 
effect on training, something that is closely associ-
ated with the literature examining mediating effects 
(see e.g., Solé-Ollé and Sorribas-Navarro, 2018; 
Ciziceno and Travaglino, 2019).

5  Empirical analysis

5.1  Baseline estimations

We first examine the determinants of the training 
intensity based on Eq. (10). Table 4 provides the 2SLS 
estimation results when the training intensity is the 
dependent variable and the bribery at the firm level is 
instrumented with the country-location-industry aver-
age of bribery. We use the same set of explanatory 
variables in each column, but we control for different 
sets of industry, year, and country unobserved effects. 
We carry out three sets of regressions where we do not 
use any year, industry, and country dummies (column 
I), use the year and industry dummies (column II), and 
finally use all the year, industry, and country dummies 
(column III). In all cases, we tested for the exogene-
ity of bribery, and in all cases, the null hypothesis of 
exogeneity is rejected at the 10% level. Furthermore, 
first-stage F-statistics for the instruments are greater 
than 10, suggesting that the instrumental variables are 
strong (Cameron and Trivedi, 2010).

Overall, we find that bribery significantly decreases 
the training intensity (i.e., the proportion of full-time 
employees that a firm offers training). We find that a 
unit increase in bribe (i.e., firm that pays no bribe ver-
sus a firm that pays bribe in all six transactions) would 
decrease the training intensity by 0.0412, 0.0358, and 
0.0374 units, respectively, for the cases not control-
ling for any unobserved effects, controlling for indus-
try and year fixed effects and controlling for industry, 
year, and country fixed effects, respectively. On aver-
age, the percentages of employees offered training 
by the firms that are fully bribed are 4.12%, 3.58%, 

Table 2  Descriptive statistics

Total number of firms (observations) used for descriptive sta-
tistics is 20,601.

Variables Mean Standard 
deviation

Min Max

Annual sales growth (%) −0.25 28.88 −100.00 100.00
Bribery indicator 0.17 0.35 0.00 1.00
Training intensity 0.19 0.34 0.00 1.00
Log (age) 2.74 0.71 0.00 5.21
Medium 0.36 0.48 0.00 1.00
Large 0.23 0.42 0.00 1.00
Log (manager experi-

ence)
2.70 0.70 0.00 4.09

Exports 0.08 0.23 0.00 1.00
Foreign ownership 0.08 0.28 0.00 1.00
Sole ownership 0.38 0.48 0.00 1.00
External finance 0.30 0.34 0.00 1.00
Crime 0.01 0.03 0.00 1.00
Female 0.31 0.46 0.00 1.00
Formal 0.89 0.31 0.00 1.00
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and 3.74% lower compared to the firms that are not 
bribed in any transactions. Concerning other control 
variables, we find that the firms’ training intensity is 
higher if firms are larger, have a more experienced 
manager, export more, are externally financed, have 
female ownership, and are formally registered. On 
the other hand, solely owned firms offer a lower train-
ing intensity. Similarly, firms that are more exposed 
to criminal activities offer lower training intensity. 

All of the control variables have the expected signs 
and their effect on the training intensity is also size-
able. For instance, if a firm’s direct exports increase 
by 1%, the percentage of employees trained increases 
by 6%. Similarly, solely owned firms and firms with 
female ownership and formally registered, the per-
centage of employees trained is 2.2% lower, and 4.4% 
and 3.9% higher than the firms that do not have sole 
and female ownership and are not registered formally, 

Table 4  Determinants of training intensity

In each regression, there are 20,601 observations. Country-location-industry clusters have at least 30 observations and have a total of 
704 clusters. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. The dependent variable is the intensity 
of training and 2SLS method is used to obtain the results. Robust standard errors clustered by country-location-industry are pre-
sented in parentheses.

Bribery indicator −0.0412*** −0.0358*** −0.0374***
(0.0133) (0.0128) (0.0137)

Log (age) −0.00225 −0.0137*** −0.0137***
(0.00363) (0.00352) (0.00353)

Medium 0.111*** 0.0699*** 0.0691***
(0.00497) (0.00479) (0.00477)

Large 0.246*** 0.189*** 0.182***
(0.00712) (0.00699) (0.00685)

Log (manager experience) 0.0212*** 0.0181*** 0.0154***
(0.00342) (0.00335) (0.00336)

Exports 0.0693*** 0.0428*** 0.0596***
(0.0122) (0.0118) (0.0115)

Foreign ownership −0.0121 −0.00269 0.000499
(0.00886) (0.00845) (0.00842)

Sole ownership −0.0324*** −0.0285*** −0.0224***
(0.00489) (0.00485) (0.00499)

External finance 0.0393*** 0.0107 0.00229
(0.00684) (0.00663) (0.00663)

Crime −0.110** −0.0428 −0.0266
(0.0477) (0.0464) (0.0451)

Female 0.0361*** 0.0364*** 0.0438***
(0.00524) (0.00505) (0.00500)

Formal 0.0267*** 0.0340*** 0.0387***
(0.00629) (0.00615) (0.00629) 

Country dummies NO NO YES
Industry dummies NO YES YES
Year dummies NO YES YES
Durbin-Hausman-Wu F-statistic 5.75 4.36 4.38
Durbin-Hausman-Wu F-statistic p-value 0.016 0.037 0.036
Shea’s partial R-square 0.2081 0.2027 0.1864
First-stage F statistics 325.87 219.23 104.22
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respectively. Thus, given the importance of other firm 
characteristics for the training intensity, the economic 
impact of bribery on training intensity is sizeable as 
the percentage of employees offered training in bribed 
firms is 4% lower after accounting for other character-
istics of the firms.

Table 5 reports the 2SLS estimates when we exam-
ine the determinants of firm performance where we 
use the country-location-sector averages of the bribery 
indicator and training intensity as instrumental vari-
ables for the firm-level bribery indicator and training 
intensity. We also report the additional test results 

Table 5  Determinants of firm performance

In each regression, there are 20,601 observations. Country-location-industry clusters have at least 30 observations and have a total of 
704 clusters. ***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. The dependent variable is the real annual 
sales growth and 2SLS method is used to obtain the results. Robust standard errors clustered by country-location-industry are pre-
sented in parentheses.

Bribery indicator −9.350** −9.821** −8.024***
(4.760) (4.966) (2.856)

Training intensity 3.471** 7.563** 4.491**
(1.768) (3.426) (2.240)

Log (age) −3.251*** −3.377*** −3.744***
(0.594) (0.604) (0.352)

Medium 3.045*** 2.606*** 1.170**
(0.688) (0.690) (0.513)

Large 4.137*** 2.952*** 1.754**
(0.913) (0.952) (0.712)

Log (manager experience) 1.365*** 1.294*** 0.270
(0.523) (0.487) (0.389)

Exports 1.875 1.395 1.440
(1.203) (1.221) (1.109)

Foreign ownership −0.0290 −0.470 1.198
(1.292) (1.302) (0.987)

Sole ownership −0.813 −1.227 0.227
(0.769) (0.755) (0.578)

External finance 0.783 0.924 1.134*
(0.902) (1.047) (0.683)

Crime −10.43 −9.257 0.579
(9.316) (9.290) (8.564)

Female 0.155 −0.373 0.169
(0.563) (0.545) (0.481)

Formal 0.464 0.428 −1.364
(1.125) (1.091) (0.884) 

Country dummies NO NO YES
Industry dummies NO YES YES
Year dummies NO YES YES
Durbin-Hausman-Wu F-statistic 23.73 25.47 9.19
Durbin-Hausman-Wu F-statistic p-value 0.000 0.000 0.000
Shea’s partial R-square (Bribery indicator) 0.2079 0.1943 0.1067
Shea’s partial R-square (Training intensity) 0.3214 0.1944 0.0919
First-stage F statistics (Bribery indicator) 301.27 189.58 59.31
First-stage F statistics (Training intensity) 959.95 686.45 136.47
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below the table. Durbin Wu-Hausman F-statistic is sig-
nificant, rejecting the hypothesis of the exogeneity of 
the variables. Furthermore, F-statistics of the first-stage 
regression is above ten, suggesting the presence of a 
strong instrument, and Shea’s partial R-square shows 
that the instrumental variables are positively associated 
with the endogenous variables. Columns 1, 2, and 3 of 
Table 5 present results when we do not control for any 
fixed effects; we control for the year and industry fixed 
effects; and we control for industry, year, and country 
dummies, respectively. In all cases, we find that firms 
that were bribed more and firms with lower training 
intensity experienced lower sales growth rates. Estima-
tions based on column III of Table 5 suggest that firms 
that were fully exposed to bribe (i.e., bribery indica-
tor is equal to one) experienced 8.02% lower annual 
sales growth rates than those that were not bribed. On 
the other hand, firms that offered formal training to 
all employees experienced 4.5% higher annual sales 
growth than firms that did not provide formal training. 
In other words, a standard deviation increase in train-
ing (i.e., 0.34) and bribery indicator (i.e., 0.35) would 
lead to a rise in sales growth by 1.5% and a decrease in 
sales growth by 2.8%, respectively, suggesting that the 
economic impact of training and bribery on firm per-
formance is quite sizeable.

The coefficients on the other set of explanatory 
variables also have the expected signs where medium 
and large firms grew faster than small firms, with 
large firms having the fastest growth rate. Based 
on the estimations in column III of Table  5, larger 
(medium)-sized firms grew 2.0% (1.2%) more com-
pared to smaller ones. Similarly, older firms also grew 

relatively slower. The negative sign of the firm’s age 
on the growth rate of sales is that perhaps younger 
firms have the ability to insert more modern produc-
tion methods and are also better at promoting sales 
compared to the older firms. The current literature 
in this area shows a decline in firms’ dynamism over 
time (Decker et  al., 2016; Decker et  al., 2017; Alon 
et al., 2018). On the other hand, companies with more 
experienced top managers also experienced higher 
growth in their sales. In comparison, the coefficients 
on the remaining variables (i.e., exports, sole own-
ership, external finance, and crime variables) have 
expected signs but are not significant at the 10% level 
in most of the specifications.8

Table  6 provides the direct, mediation (through 
training intensity), and total effects of each vari-
able on firm performance. The direct effects are the 
significant estimates from column III of Table  5. 
The mediating effects of different variables on firm 
performance are obtained by using the significant 
estimates from columns III of Tables  4 and 5. For 
instance, real annual growth sales of the firms that 
were fully exposed to bribe (i.e., bribery indicator 
equal to one) would be 0.168% lower than those not 
bribed due to the mediating effect (i.e., 4.491 times 

Table 6  Direct, mediation 
and total effects on firm 
performance

Variables Direct Mediation effect Total % mediated

Bribery indicator −8.024 −0.168 −8.192 2.050
Log (age) −3.744 −0.062 −3.806 1.617
Medium 1.170 0.310 1.480 20.963
Large 1.754 0.817 2.571 31.787
Log (manager experience) 0.000 0.069 0.069 100.000
Exports 0.000 0.268 0.268 100.000
Foreign ownership 0.000 0.000 0.000 NA
Sole ownership 0.000 −0.101 −0.101 100.000
External finance 1.134 0.000 1.134 0.000
Crime 0.000 0.000 0.000 NA
Female 0.000 0.197 0.197 100.000
Formal 0.000 0.174 0.174 100.000

8 We confirm that the effect of bribery indicator on train-
ing intensity, and the effects of bribery indicator and training 
intensity on firm performance are underestimated (i.e., posi-
tively biased) when the OLS method is used. The OLS estima-
tion results are available in Tables S3 and S4 of the Supple-
mentary file.
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−0.0374). This mediating effect of the bribery indi-
cator is 2.05% of the total effect of the bribery indi-
cator. Furthermore, it should also be noted that the 
firms with more experienced managers and female 
ownership export more, with more than one owner, 

that are externally financed and relatively larger and 
formally registered, offer more intensive training to 
their employees (see Table 4). In other words, we also 
find that other firm characteristics also affect training 
intensity, and subsequently, they also have a partial 

Table 7  Determinants of training intensity with alternative specifications

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. Country, year and industry dummies are included, 
but not reported. The dependent variable is the intensity of training and 2SLS method is used to obtain the results. Robust standard 
errors clustered by country-location-industry are presented in parentheses.

(1) (2) (3) (4) (5) (6)
Cluster > 39 African coun-

tries excluded
MENA coun-
tries excluded

Medium 
(19–199) Large 
> 199

Medium 
(19–499) Large 
> 499

Additional 
instrumental 
variable

Bribery indicator −0.0567*** −0.0257** −0.0372** −0.0409*** −0.0407*** −0.0508***
(0.0150) (0.0120) (0.0156) (0.0136) (0.0137) (0.0139)

Log (Age) −0.0154*** −0.0212*** −0.0133*** −0.0134*** −0.00993*** −0.0146***
(0.00375) (0.00412) (0.00388) (0.00354) (0.00355) (0.00362)

Medium 0.0722*** 0.0797*** 0.0752*** 0.0905*** 0.102*** 0.0705***
(0.00512) (0.00550) (0.00529) (0.00461) (0.00455) (0.00489)

Large 0.185*** 0.197*** 0.190*** 0.202*** 0.195*** 0.186***
(0.00719) (0.00754) (0.00750) (0.00891) (0.0140) (0.00703)

Log (Manager experience) 0.0176*** 0.0160*** 0.0173*** 0.0153*** 0.0143*** 0.0143***
(0.00361) (0.00392) (0.00364) (0.00338) (0.00338) (0.00344)

Exports 0.0640*** 0.0369*** 0.0712*** 0.0646*** 0.0814*** 0.0615***
(0.0121) (0.0125) (0.0127) (0.0116) (0.0116) (0.0119)

Foreign ownership −0.000325 0.0300*** −0.00193 0.00210 0.00659 0.000218
(0.00904) (0.0115) (0.00899) (0.00850) (0.00855) (0.00857)

Sole ownership −0.0232*** −0.0215*** −0.0283*** −0.0256*** −0.0278*** −0.0229***
(0.00532) (0.00593) (0.00554) (0.00499) (0.00501) (0.00510)

External finance −0.000043 0.000600 −0.00464 0.00427 0.00440 −0.00443
(0.00711) (0.00771) (0.00710) (0.00664) (0.00667) (0.00680)

Crime −0.0453 −0.0595 −0.0269 −0.0315 −0.0398 −0.0272
(0.0510) (0.0760) (0.0513) (0.0458) (0.0455) (0.0453)

Female 0.0462*** 0.0516*** 0.0446*** 0.0436*** 0.0439*** 0.0433***
(0.00539) (0.00577) (0.00542) (0.00501) (0.00504) (0.00511)

Formal 0.0440*** 0.0453*** 0.0466*** 0.0385*** 0.0397*** 0.0391***
(0.00674) (0.00840) (0.00692) (0.00630) (0.00632) (0.00638) 

Observations 18,683 16,571 18,269 20,601 20,601 19,758
Durbin-Hausman-Wu F-statistic 8.17 4.58 8.06 5.14 4.93 8.04
Durbin-Hausman-Wu F-statistic 

(p-value)
0.004 0.032 0.005 0.023 0.026 0.005

Shea’s partial R-square 0.2105 0.2232 0.2104 0.2170 0.2171 0.2186
First-stage F statistics 95.19 96.43 100.28 104.46 104.61 106.07
Sargan’s chi-square statistic 0.827
P-value (chi-square statistic) 0.363
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Table 8  Determinants of firm performance with alternative specifications

(1) (2) (3) (4) (5) (6) (7)
Cluster > 39 African 

countries 
excluded

MENA 
countries 
excluded

Medium 
(19–199) Large 
> 199

Medium 
(19–499) Large 
> 499

Additional 
instrumental 
variable

Labor 
productivity 
growth

Bribery indicator −7.586** −7.346** −8.684*** −7.984*** −8.055*** −8.497*** −6.813**
(3.035) (2.886) (3.119) (2.844) (2.854) (2.883) (2.906)

Training intensity 4.754** 6.018** 4.177** 4.376** 4.460** 3.630** 5.779**
(2.367) (2.425) (2.068) (2.224) (2.218) (1.808) (2.744)

Log (Age) −3.623*** −3.787*** −3.970*** −3.801*** −3.770*** −3.714*** −0.753*
(0.362) (0.361) (0.386) (0.352) (0.351) (0.358) (0.396)

Medium 1.034* 1.671*** 1.072* 1.463*** 1.558*** 0.846 −1.895***
(0.536) (0.474) (0.556) (0.502) (0.502) (0.532) (0.576)

Large 1.739** 2.504*** 1.969*** 2.673*** 2.945** 1.732** -3.431***
(0.727) (0.688) (0.752) (0.823) (1.247) (0.747) (0.807)

Log (Manager experi-
ence)

0.237 0.265 0.135 0.276 0.267 0.186 0.741*

(0.410) (0.373) (0.400) (0.388) (0.390) (0.393) (0.384)
Exports 0.871 0.609 1.380 1.240 1.361 1.303 2.493**

(1.144) (1.062) (1.252) (1.102) (1.109) (1.131) (1.098)
Foreign ownership 1.531 -0.348 1.131 1.116 1.140 1.265 1.682*

(1.046) (0.926) (1.077) (0.988) (0.984) (1.009) (1.010)
Sole ownership 0.284 0.718 0.468 0.291 0.266 0.146 -0.757

(0.591) (0.547) (0.624) (0.577) (0.578) (0.582) (0.619)
External finance 1.164* -0.143 1.340* 1.134* 1.141* 1.483** 1.100

(0.695) (0.615) (0.726) (0.682) (0.684) (0.716) (0.728)
Crime −2.051 2.330 −0.519 0.632 0.609 1.349 11.77

(8.359) (10.72) (9.178) (8.575) (8.576) (8.561) (9.106)
Female 0.313 0.0904 0.442 0.171 0.168 0.129 0.0667

(0.507) (0.469) (0.505) (0.480) (0.480) (0.494) (0.491)
Formal −1.726* −0.724 −1.396 −1.393 −1.383 −1.165 −0.648

(0.926) (0.820) (0.973) (0.886) (0.886) (0.908) (0.931) 

Observations 18,683 16,571 18,269 20,601 20,601 19,758 20,166
Durbin-Hausman-Wu 

F-statistic
8.70 9.64 7.77 9.10 9.29 10.72 8.88

Durbin-Hausman-Wu 
F-statistic (p-value)

0.000 0.000 0.000 0.000 0.000 0.000 0.000

Shea’s partial 
R-square (Bribery 
indicator)

0.1046 0.1135 0.1066 0.1067 0.1072 0.1086 0.1056

Shea’s partial 
R-square (Training 
intensity)

0.0868 0.0965 0.0899 0.0921 0.0926 0.1250 0.0909

First-stage F statistics 
(Bribery indicator)

54.60 55.03 56.66 60.51 60.45 59.47 59.04

First-stage F statistics 
(Training intensity)

136.51 159.16 147.53 136.69 134.03 132.18 137.86
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mediating effect on firm performance through train-
ing. For instance, for firms with female ownership 
and are formally registered, the percentage of training 
offered to the employees is 4.38% and 3.87% higher 
than the firms that do not have female ownership 
and are not formally registered, respectively. Hence, 
female ownership and formally registered firms expe-
rienced 0.197% and 0.174% higher annual real sale 
growth rates as they offered higher training to their 
employees. In sum, even though the partial mediating 
effect of bribery on firm performance through train-
ing intensity is limited (i.e., 2.05% of the total effect 
of the bribery), the partial mediating effect of other 
firm characteristics through training is quite sizeable 
as a standard deviation increase in training leads to an 
increase in sales growth by 1.5%.

5.2  Robustness checks

To assess the robustness of the baseline estimations, 
we carry out an additional analysis using alternative 
specifications. The results are presented in Tables  7 
and 8 when the dependent variable is the training 
intensity and firm performance, respectively. In all of 
the specifications, we also control the industry, year, 
and country fixed effects.

Firstly, we used at least 30 observations for country-
location-industry clusters in the baseline estimations. 
To check whether the results are robust to the choice 
of minimum observation number for country-location-
industry clusters, we repeat our analysis when we use 
at least 40 observations for the clusters. The results are 
reported in columns (1) of Tables 7 and 8. The findings 

are still robust to the choice of minimum numbers of 
observations used for clusters in our analysis, and the 
firms that were bribed more offered a lower percentage 
of training to their employees (column 1 of Table 7), 
and both the bribery indicator and training intensity are 
negatively and positively associated with firm perfor-
mance (column 1 of Table 8), respectively.

Secondly, even though we control for the country-
specific factors (i.e., country dummies) and regres-
sions that are clustered at the country-location-
industry level, the training practices in different 
geographical regions may vary. To check whether the 
results are robust to the exclusion of some countries 
from the analysis, we excluded the African and the 
Middle East and North African (MENA) countries 
from the sample, and the results are reported in col-
umns 2 and 3 of Tables  7 and 8, respectively. Even 
though we excluded these countries from the analysis, 
our findings align with the baseline specifications.

Thirdly, large firms are defined as firms with more 
than 100 employees, but the specification of a large 
firm could vary across different industries. Most of the 
firms in the manufacturing sector have more than 100 
employees. For instance, the mean, standard deviation, 
and maximum of employee numbers in the manufac-
turing of food and beverages industry (manufacture 
of wearing apparel; dressing and dyeing of fur) are 
103, 213, and 2900 (194, 435, and 5000), respec-
tively. Therefore, we carried our analysis with the 
use of alternative specifications of medium and large 
firms. In columns 4 and 5 of Tables 7 and 8, we spec-
ify large firms with at least 200 employees and 500 
employees, respectively. Even though we changed the 

***, **, and * denote significance at the 1%, 5%, and 10% levels, respectively. Country, year and industry dummies are included, 
but not reported. The dependent variable is the real annual sales growth (except in column 7), and 2SLS method is used to obtain the 
results. Robust standard errors clustered by country-location-industry are presented in parentheses.

Table 8  (continued)

(1) (2) (3) (4) (5) (6) (7)
Cluster > 39 African 

countries 
excluded

MENA 
countries 
excluded

Medium 
(19–199) Large 
> 199

Medium 
(19–499) Large 
> 499

Additional 
instrumental 
variable

Labor 
productivity 
growth

Sargan’s Chi-square 
statistic

1.535

P-value (Chi-square 
statistic)

0.215
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specification of the large and medium-sized firms, our 
findings are in line with the baseline specifications.

In the baseline estimations, we only used one 
instrumental variable for the bribery indicator (i.e., 
average bribery indicator in the country-location-
industry cluster). We use the judiciary system as an 
additional instrumental variable for the bribery indi-
cator to test the instruments’ validity. The judiciary 
system is closely associated with the bribe paid by 
firms (Hunt and Laszlo, 2012) and quality of property 
rights (Cull and Xu, 2005; Johnson et al., 2000) and 
has been used as an instrumental variable for bribery 
by previous literature (Wellalage et al., 2020). There-
fore, we include an additional instrumental variable, a 
judiciary dummy variable, equal to one if firms con-
sider courts to be the biggest obstacle that firms face 
and zero otherwise.9 Columns 6 of Tables  7 and 8 
report the results. A Sargan chi-square test indicated 
that the instrumental variables for firm-level bribery 
indicator and training intensity are valid. Finally, our 
main findings are in line with the baseline specifica-
tions with the use of an additional instrumental vari-
able for the bribery indicator.

Finally, the existing literature has also been using 
alternative firm performance measures such as firm 
productivity (see e.g., Konings and Vanormelin-
gen, 2015; Liu and Lu, 2016) or labor productivity 
growth (Belitski and Desai, 2021). To check whether 
the results are robust, we also use labor productivity 
growth as an alternative firm performance measure, 
and the results are presented in column 7 of Table 8. 
Even though we use an alternative firm performance 
measure, we found that the bribery indicator and 
training intensity significantly affect labor produc-
tivity growth negatively and positively, respectively. 
Finally, when we examine the significance of other 
control variables for firm performance compared to 
the baseline specification (column 3 of Table 5), we 
find that the firms with more experienced managers 

that export more and have foreign ownership experi-
enced higher labor productivity growth, which are in 
the lines with the existing literature.

Overall, we carried out estimations with different 
specifications and found that bribery lowers the pro-
portion of training offered by firms to their employ-
ees. We confirm the corruption’s mediating effect on 
firm performance through training. Finally, we should 
also note that the exogeneity of the bribery indicator 
and training intensity is rejected (i.e., Durbin-Haus-
man-Wu F-statistic), and F statistics from the first 
stage regression analyses are larger than 10, suggest-
ing that the instrumental variables are strong in all 
specifications.

6  Conclusion

This study provides a framework to analyze how 
bribery could affect firm performance through firms’ 
training intensity. In the theoretical motivation, train-
ing, even if it is costly for the firm, reduces produc-
tion costs since the workforce is more productive, and 
managerial experience helps supervise the production 
process and increases the firms’ bargaining power 
against bureaucrats. Lower corruption reduces the 
external costs of a firm, and the provision of training 
is more affordable if firms are exposed to less brib-
ery. Therefore, we examine the effect of corruption 
on training and corruption’s mediating effect on firm 
performance through training. Based on our motiva-
tion, this paper uses the World Bank Enterprise Sur-
vey firm-level data consisting of a large number of 
firms from 94 developing countries to examine the 
effects of bribery on a firm’s performance and firm’s 
decision on the intensity of training offered to their 
employees.

Our findings show that higher training intensity 
and lower bribery lead to higher real annual sales 
growth. Even though the effect of bribery on the train-
ing intensity is relatively large, the indirect effect of 
bribery on annual sales growth through its effect on 
training intensity is relatively small. However, since 
other firm characteristics also affect training inten-
sity, they also have a partial mediating effect through 
training. Finally, we also carried out additional sets of 
robustness checks by using an additional set of control 
variables proposed in the literature, different classifi-
cations of the firm’s size, and different subsamples. In 

9 The survey question for this variable is as follows: “By look-
ing at card, can you tell me which of the elements of the busi-
ness environment included in the list, if any, currently repre-
sents the biggest obstacle faced by this establishment?” The 
following options were provided to the firms: 1-Access to 
finance, 2-Access to land, 3-Business licensing and permits, 
4-Corruption, 5-Courts, 6-Crime, theft and disorder, 7-Cus-
toms and trade regulations, 8-Electricity, 9-Inadequately edu-
cated workforce, 10-Labor regulations, 11-Political instabil-
ity, 12-Practices of competitors in the informal sector, 13-Tax 
administration, 14-Tax rates, 15-Transport.

 54



Bribery, on-the-job training, and firm performance  

1 3
Vol.: (0123456789)

addition, we used alternative minimum numbers of the 
country-location-industry cluster to construct instru-
mental variables and used an additional instrumental 
variable. Our baseline estimation results were robust 
to the different robustness checks and the choice of 
minimum observations for clusters, and the use of an 
additional instrumental variable.

This paper’s findings have various policy impli-
cations since the firm’s performance is a crucial 
micro ingredient for achieving macro-level pros-
perity. First of all, since corruption is a pressing 
phenomenon in developing countries, and due to 
financial and resource constraints, these countries 
cannot provide a high quality of education. Fur-
thermore, firm-specific on-the-job training (e.g., 
specific production methods and procedures and 
software skills) cannot be compensated with formal 
education and plays an irreplaceable role in growth 
and productivity. Therefore, the provision of on-
the-job training should be protected either through 
subsidies (i.e., lowering the training investment 
cost of firms) or through the governmental provi-
sion of specific training to improve firm perfor-
mance, as a means to overcome lower productivity 
issues. Secondly, for a country to attract high-tech 
foreign firms that diffuse knowledge and technol-
ogy across firms and countries (Xu and Sheng, 
2012; Orlic et  al., 2018), it is essential to support 
through some types of subsidies on the provision of 
on-the-job training even for domestic firms because 
through this way, the economy will have enough 
amount of skilled labor force which in turn will 
be an essential motivation for foreign high-tech 
firms to invest in an economy (Todo et  al., 2009). 
Furthermore, we should note that more on-the-
job training is required in the production process 
of technology-intensive sectors and that corrup-
tion is likely to divert resources mainly from tech-
nologically advanced sectors (Boudreaux et  al., 
2018). Third, through the previous procedures, the 
economy will get rid of the vicious cycle of cor-
ruption since improving firm performance will help 
the economy reach a level of development, which 
is a necessary condition for overcoming corrup-
tion since bureaucrats have a lower inclination to 
demand bribes in richer countries (Jetter et  al., 
2014; Jetter and Parmeter, 2018).

Finally, we can propose the following policy 
implications by looking at the other firm-level 

characteristics that are important for firm perfor-
mance. Firstly, firms with female ownership have 
lower interactions with bureaucrats and, therefore, 
experience lower corruption (Dollar  et al., 2001; 
Rivas, 2013; Breen et  al. 2017; Hanousek et  al. 
2019). Therefore, an extension of female representa-
tion in the firm ownership and boards would elimi-
nate firm-level bribery and henceforth training inten-
sity of the firms is not affected as much due to lower 
bribery exposure. Similarly, the governments should 
seek to get more women involved in the firms’ own-
ership, which could be done by decreasing the gender 
gap in education or through labor regulations seek-
ing gender equality in the representation of women 
in firm managerial roles. Secondly, external funding 
can help firms overcome the pressure of bribery since 
firms can have higher liquidity and as such, they can 
invest more in training. Yet, countries with high cor-
ruption levels would require to introduce deep and 
substantial changes in order to improve their finan-
cial sectors, while governments should also provide 
additional financial support to firms to enhance their 
liquidity. Furthermore, formally registered firms tend 
to offer higher training to their employees. Therefore, 
governments should reform their registry process, 
provide tax incentives, and have information inter-
ventions to increase the number of registered firms. 
For instance, Bruhn (2011) showed that reform in 
Mexico that simplified business entry regulation 
increased the number of registered businesses by 5%. 
Similarly, tax incentives and information interven-
tions were found to be effective in increasing firm 
formalization in low- and middle-income countries 
(Jessen and Kluve, 2021).

Future research might extend our analysis by 
endogenizing the firm size and manager’s experi-
ence using instrumental variables for these factors. 
Furthermore, another promising future work would 
be investigating what types of policies (at the local or 
international level) are more effective under high cor-
ruption for making firms more able to sustain a high 
level of training.
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