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Abstract Prior literature on the role that firm heteroge-
neity plays in corruption finds that larger firms pay
smaller bribes and are less likely to pay bribes than
smaller firms. These studies, however, often overlook
the plausible reverse causality between firm growth or
firm size and corruption. Utilizing an innovative identi-
fication strategy that accounts for this source of
endogeneity, this study finds that increased firm size
actually causes greater corruption and bureaucratic bur-
dens on a typical firm and provides evidence against the
argument for a uniform corruption burden regardless of
size. It was determined that a one standard deviation
increase in sales leads to 0.33 standard deviation in-
crease in bribes, and to 0.36 standard deviation increase
in management time spent dealing with public officials.
Moreover, although corruption burden increases with
increasing firm size, we find that this relationship is
non-linear and diminishes in magnitude as firm size
approaches to medium and large. We conclude with
implications and policy considerations.
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1 Introduction

Corruption can be considered as a localized practice that
creates distortions to local firms (Bertrand et al. 2007),
empirically examined to have detrimental impacts on
economic growth and private investments at macro-
level (Mauro 1995). A growing body of micro-level
evidence has accumulated suggesting that firm hetero-
geneity plays a major role in explaining corruption.
Prior studies have linked firm size to corruption, while
providing mixed results (Schiffer and Weder 2001;
Clarke and Xu 2004; Martin et al. 2007; Wu 2009).
For instance, using the Business Environment and En-
terprise Performance Surveys (BEEPS) 1999 data,
Clarke and Xu (2004) found that large enterprises were
less likely to pay bribes than small enterprises and also
paid lower amounts of bribes. Martin et al. (2007) used
the World Business Environment Surveys (WBES)
2000 data from 80 countries and found contrasting
effects of firm size on the engagement of firms in
bribery activity depending on which measure of firm
size was used. Using the WBES 2000, Schiffer and
Weder (2001) showed that firm size is negatively asso-
ciated with corruption.

One key missing factor from these studies is the
endogeneity of firm size and performance, leading the
previous works to lack a rigorous research design capa-
ble of providing robust estimates. The main econometric
challenge to examination of the link between firm size
and corruption is addressing their plausible reverse cau-
sality. Corruption might reduce the size of firms through
adversely affecting their performance and growth,
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which is known as the “sand the wheels” view on
corruption. Particularly, corruption might act as a tax
on business; however, it is more costly than taxation
because of its uncertain and secretive in nature (Wei
1997). For instance, Beck et al. (2005) used firm-level
data in 54 countries and found that corruption affects
firm growth adversely. Fisman and Svensson (2007)
found that a one percentage point increase in the amount
of bribes reduces firm growth by three percentage
points. In addition, rampant corruption and red tape
might distort the firm size distribution because of
“threshold effects.” Numerous statutory and regulatory
exemptions exist for small businesses (Bradford 2004),
a small firm thereby bears more burdensome regulations
as it begins to expand its operations. As a result, some
more productive firms choose to remain below the stat-
utory threshold in order to avoid this burden (Garicano
et al. 2016). To the contrary, corruption might bring
about better economic outcomes such as receiving a
public contract, getting a license, and saving on taxes
(Tonoyan et al. 2010), the concept known as the “grease
the wheels” view on corruption.

The current paper applies an innovative identification
strategy combined with the instrumental variable meth-
od which allows for examination into the impact of
exogenous changes in firm size on corruption to answer
the following questions: Does firm size increase corrup-
tion burden, and if so, is this a non-linear relationship?
Three types of corruption burden are investigated: brib-
ery burden, as a firm’s reported bribe payments to public
officials as percentage of sales to get things done; kick-
backs, as informal payments to secure government con-
tracts; and time burden, as management time wasted on
interactions with bureaucrats. The pooled nationally
representative surveys of firms mainly in Eastern Eu-
rope and Central Asia between 2002 and 2005, the
BEEPS, are the primary dataset of this study. The
BEEPS are widely acknowledged to have important
design merits.

Endogenous firm size is instrumented by price
shocks in international markets. World price of a partic-
ular commodity or manufactured product is estimated
by its world exports value and net weight which are
collected from the UN Comtrade database. The trade
data of more than 5700 products are mapped to 32
industrial groups by using a concordance, which is
available in Hoekman et al. (2002). Plausibly, world
price of products is exogenous to corruption activities
of this study’s sample because the included firms are
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primarily small and medium firms in transition econo-
mies. The identification strategy together with the rich-
ness of the BEEPS database allows this paper to become
the first cross-country study to provide rigorous evi-
dence on the causal link between firm size and
corruption.

This study contributes to the existing empirical liter-
ature in several ways. First, departing from prior litera-
ture which usually treats firm size as exogenous, this
paper addresses the plausible endogeneity bias by use of
a strong instrumental variable strategy based on price
shocks in international markets. World price of a partic-
ular product might cause changes in a firm’s sales and its
performance, for firms whose main product line is that
product. In contrast, Clarke and Xu (2004), Martin et al.
(2007), Schiffer and Weder (2001), and Wu (2009) only
provide the association between firm size and corruption
based on their ordinary least squared (OLS) estimations.
Svensson (2003) is the only peer-reviewed study ad-
dressing the endogeneity concern in a within-country
study design. Second, this paper differs from earlier
work (particularly, Svensson 2003) in two additional
aspects. This current paper becomes the first cross-
country study to provide rigorous evidence on the causal
link between firm size and corruption. In a within-
country research design, Svensson (2003) utilized a
survey of bribe payers in Uganda in order to examine
his proposed bargaining power hypothesis between
profitability and corruption. This current study analyzes
the link between firm size and three types of corruption
burdens using cross-country micro data of 28 countries,
mainly in Eastern Europe and Central Asia. The cross-
country micro data allow us to investigate corruption
burdens at different levels, including self-reported be-
havior data of firms and country-level institutional char-
acteristics. Furthermore, relaxing the assumed linear
relationship in Svensson (2003), this current work ex-
amines the hypothesis of a non-linear relationship be-
tween firm size and corruption. The robust I'V approach
allows this study to provide evidence on the pattern of
the causal link between firm size and corruption. A
diminishing effect of firm size on corruption is support-
ed by the data. The positive effect of firm size on
corruption burden is highest at the lowest levels of firm
size such as micro and small firms, and remains positive
but becomes diminished as firm size increases to medi-
um and large.

The remainder of this paper is organized as follows.
Section 2 briefly discusses relevant literature and
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develops the hypotheses. Section 3 presents the key data
acquired for use in this study. Section 4 discusses the
empirical strategy, methodology, and specifications uti-
lized. In Sections 5, the results are reported. Section 6
provides discussion on the estimated effects and their
implications.

2 Literature

There have been two strands of prior literature on the
role of firm size and profitability in corruption. Prior to
one of the most influential models of corruption,
Shleifer and Vishny (1993), most economic studies of
corruption focused on the principal-agent model and
assumed homogeneous clients from private sectors such
as Banfield (1985), Becker and Stigler (1974), and
Klitgaard (1988). This strand of studies suggests a uni-
form bribe rate regardless of size, or in other words,
suggests that firm size is not a determinant of bribery.
Shleifer and Vishny (1993) take the principal-
agent problem as given and provide an industrial
organization perspective of corruption in which
market forces such as competition between buyers
of government services are taken into account. In
the same vein, Bliss and Di Tella (1997) studied the
relationship between corruption and competition in
which firms differ in cost structures and bureaucrats
have the power to extract money from firms and drive
the most inefficient firms out of business. Svensson
(2002, 2003) develops a stylized bargaining model in
which public officials make different bribe demands
across firms based on those firms’ ability to pay and
the costs of reallocating their business elsewhere.
Through a survey of bribe-payers in Uganda,
Svensson (2003) estimated that firms spent about
8% of their total costs for bribe payments which were
largely explained by their “ability to pay” and
“refusal power.” In particular, Svensson (2003) ex-
plicitly addressed the endogeneity concern in the
assumed linear relationship between profitability
and corruption and showed the evidence that the
higher a Uganda firm’s current and future profits,
the more it must pay. Hence, this study hypothesizes:

H; Increased firm size causes greater corruption
and bureaucratic burdens on a typical firm (micro
and small firms).

Similar to Svensson (2003), this paper empirically
tests the bargaining power hypothesis that larger firms
may be more vulnerable and exposed to extortion by
corrupt officials because of their higher “ability to pay.”
In addition, smaller firms can more easily slip into
informal arrangements in order to avoid taxes, regula-
tions, and interactions with bureaucrats (Schiffer and
Weder 2001). This current study further hypothesizes
that the relationship between firm size and corruption is
non-linear. In other words, the positive impact of firm
size on corruption burden might be diminishing as firm
size increases from micro and small to medium and
larger firms. Larger firms tend to possess stronger refus-
al power, political influence, and economies of scale.
These factors of resiliency may moderate additional
exposure to demands from corrupt officials due to in-
creasing revenue capacity. A large firm might possess
some political powers and other means to resist preda-
tory bureaucrats (Schiffer and Weder 2001). Also, infor-
mal payments to bureaucrats might be fixed costs on
firms; consequently, a large firm can absorb these costs
more easily. Therefore, this study proposes:

H, The positive effect of firm size on corruption
burdens declines as firm size increases from micro
and small to medium and large firms.

3 Data

The BEEPS, a nationally representative survey of firms
mainly in Eastern Europe and Central Asia, is the main
dataset of this study. The data were pooled from 10,762
observations of the BEEPS in 2005 and 6678 observa-
tions of the BEEPS in 2002 (only 1500 firms were
interviewed in both rounds). The list of 28 covered
countries in the BEEPS sample is presented in Table 4
(appendix) along with their aggregate corruption burden
on firms and firm size. In the analysis sample, a typical
firm reported paying 1.02% of their revenue for infor-
mal payments to public officials and 1.39% of contract
value as kickbacks, as well as spending 4.88% of man-
agement time to deal with public officials. On average,
an Azerbaijan firm paid the largest rate of bribes among
observed countries, 3.07% of revenue, while a half of
Azerbaijani firms reported paying bribes. Despite
consisting of mostly transition and developing econo-
mies, the sample covers several high-income countries

@ Springer



240

T. D. Nguyen

such as Ireland and Spain. Irish and Spanish firms, the
most sizable companies regarding their sales, tend to
pay modest bribes compared to their peers in other
countries in the sample.

The BEEPS asked firm managers about their experi-
ences and assessments of corruption and other business
environment issues. Its center piece of information on
corruption issues is bribery burden on a firm, defined as
a firm’s reported bribe payments to public officials as
percentage of sales. The question about bribes was
phrased benignly to preserve firm anonymity and en-
courage candid response. Questions in the BEEPS
placed a greater emphasis on experience, and less on
perceptions of firm managers, who may be discerned as
a special category of “well-informed persons” (Knack
2007). Therefore, firm-reported data from the BEEPS
might be considered as a firm’s experience about cor-
ruption. In addition, the BEEPS was designed for firm-
level analyses, with numerous characteristics of the
responding firms being tracked, and for taking care to
preserve firm anonymity. Another merit of the BEEPS is
that firm information tends to be independent from
corruption judgments of others. The BEEPS data col-
lection utilized random sampling, region-wide
collection, and compatible survey methodology across
countries. The survey sample was also designed to be
representative of the population of firms in terms of their
economic significance, sector, size, and geographical
location within each country. In addition, Kaufmann
et al. (2000) evaluated the extent of potential systematic
bias and found little evidence of country perception bias
in the BEEPS. The BEEPS 2002 and 2005 yielded a
survey completion rate of 36.93% and 37.71% of all
contacts, respectively. These response rates are deemed
acceptable for data collected from organizations, partic-
ularly in the context that the BEEPS guarantee their
representativeness of the population of firms. Baruch
and Holtom (2008) analyzed 1607 studies published
between 2000 and 2005 and found that the average
response rate for studies that employed data collected
from organizations was 35.7%. In addition, Cook et al.
(2000) argue that response representativeness is more
important than response rate in survey research.

Despite of the aforementioned merits of the
BEEPS, there were changes in the questionnaire
and methodology in the latest rounds of the BEEPS
(2008-2009 and 2011-2014). These changes allow
the latest BEEPS to become compatible with the
Enterprise Surveys implemented by the World Bank
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in other regions of the world since 2006. Neverthe-
less, the BEEPS dropped significant information
about corruption. For example, the latest rounds
dropped questions about the uncertainty of a corrupt
transaction and a firm’s ability to walk away from a
corrupt official. In addition, the respondent rates to
the question on the bribe rate in the recent rounds
were considerably smaller than those of the BEEPS
2002 and 2005. Particularly, in the 2002 and 2005
surveys, 90% of respondent firms answered to the
bribe-related question and 37.7% among them re-
ported positive bribes. In the World Bank’s Enter-
prise Surveys 2006-2014 (including the BEEPS in
2008-2009 and 2011-2014), 64% respondent firms
answered the same question and 18% among them
reported positive bribes. Thus, two compatible
rounds of BEEPS, the 2002 and 2005 surveys, were
selected for use in this study due to their richer
information on corruption and firm performance
than the later BEEPS and other enterprise surveys.
In addition to BEEPS data, the world prices of vari-
ous products were estimated by their world exports
value and net weight, which are from the UN Comtrade
database. In order to map the world price estimates into
the BEEPS, two concordant systems were utilized. The
first, linking the Harmonized Commodity Description
and Coding Systems (HS) and ISIC rev.2 (International
Standard Industrial Classification) classifications, is de-
veloped by Jerzy Rozanski (the World Bank). The file is
available in the CDROM that accompanies the book
edited by B. Hoekman, A. Mattoo, and P. English,
“Development, Trade and the WTO: a Handbook”
(Hoekman et al. 2002). The second system comes from
the correspondence table of the United Nations Statistics
Division. The country-level control variable data neces-
sary for the present analyses were acquired from QoG
Standard Data (version January 2016) which consists of
approximately 2500 variables from more than 100 data
sources. Particularly, constant GDP per capita and im-
ports of goods and services come from the World De-
velopment Indicator (WDI). The dichotomous democ-
racy measure comes from Boix-Miller-Rosato Dichoto-
mous Coding of Democracy, 1800-2010 Dataverse.
The alternative democracy index is from Vanhanen
(2014). The United Nations Human Development Index
(HDI) was used to capture skill endowments in one
sensitivity analysis. The Human Development Index is
published by the United Nation Development Pro-
gramme in their Human Development Reports.
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4 Empirical strategy
4.1 Identification and instrumental variable

The key econometric challenge in examining the link
between firm size and corruption is addressing the
possible reverse causality between these variables,
distinctly plausible in the context that many firm
characteristics may directly link to corruption.
Corruption might reduce the size of firms through
adversely affecting their performance and growth as
well as discouraging productive firms from initiating
growth. For instance, Beck et al. (2005) used firm-
level data in 54 countries and found that corruption
affects firm growth adversely. Fisman and Svensson
(2007) found that a one percentage point increase in
the amount of bribes reduces firm growth by three
percentage points. Additionally, some more productive
firms, that would have been larger without threshold
level regulatory burdens, choose to remain below the
statutory threshold to avoid the relevant costs of its
expansion (Garicano et al. 2016). Conversely, corrup-
tion might bring about economically advantageous out-
comes such as receiving a public contract, getting a
license, and saving on taxes (Tonoyan et al. 2010).
The instrumental variable method, a potential approach
to address endogeneity issues (Angrist and Pischke
2008), was employed in this current study to examine
the causal link between firm growth (firm size) and
corruption burdens.

This paper uses price shocks in international markets
to instrument the endogenous independent variable,
firm size. To be a valid instrumental variable, an instru-
ment must meet both the relevance and exclusion re-
striction assumptions. The rationale of the relevance
assumption that using price shocks as an instrument is
assumed to be robustly associated with the endogenous
variable is as follows. Variations in the world price of a
particular product might cause changes in a firm’s sales
and its performance, for firms whose main product line
consists of that product. Particularly, world price of a
product may strongly and positively link to its domestic
price—the market price of a firm’s output. A decline in
the world price of a product might reduce the domestic
price of a firm’s output. If the demand of that product is
price elastic, the price shock leads to the firm’s increas-
ing sales revenue as windfall gains. Conceptually, there-
fore, price shock in international markets is an important
predictor of firm size, which supports the relevance

assumption in the IV approach. This testable assumption
has been verified by testing the significance of the
instrument in the first-stage regression.

The latter assumption, exclusion restriction assump-
tion, is that valid instruments do not have any direct
effect on the dependent variable or any effect running
through omitted variables. Formally stated, international
price shock should be independent of firm-level corrup-
tion burden given firm growth or firm size. Plausibly,
world price of products is independent of corruption
activities of this study’s sample because the included
firms are primarily small and medium firms in transition
economies. First, it is reasonable to eliminate the direct
link between domestic corruption burden on these small
and medium firms and international prices. In particular,
if individual firms pay less informal payments to public
officials in their country in order to overcome bureau-
cratic barriers of their business, this might lead to the
changes in these firms’ production and management
costs. The variation in these firms’ pricing behavior
may play a trivial role in predicting the world prices
because of their lacking international market power. In
addition, this study found more robust results in analy-
ses when excluding large firms, which reinforces this
argument. Second, it is also plausible that international
price shocks are not linked to any potentially omitted
predictors of firm-level corruption burdens. In order to
meet this assumption, this study selected three sets of
exogenous determinants of corruption burden based on
the prior literature. Particularly, the time-variant coun-
try-level determinants of corruption (economic develop-
ment, economic openness, and democracy), the firm-
level characteristics (exporting capacity, under 5 years
of operation, state sales capacity, ownership types, and
its located city size), and two dimensions of a corruption
environment (corruption structure and the degree of
certainty) were controlled. Therefore, world price of a
firm’s main product line might be a valid instrument
which satisfies the exclusion restriction assumption.
Ultimately, this identification strategy allows this paper
to examine the impact of the exogenous changes in sales
revenues (firm size), the aforementioned windfall gains,
on corruption burden through use of the instrumental
variable approach.

Total sales, the primary measure of firm size, is
instrumented by the one-year lagged world price of a
firm’s main product line. World price of a particular
product is approximately estimated by its world exports
value and net weight. The world exports value and net
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weight of 5121 products, all 6-digit 1996 HS commod-
ities and manufactured products in 2000, 2001, 2003,
and 2004, were collected from the UN Comtrade data-
base. More than 1.4 million country-year-product obser-
vations of export flows of all countries (167 countries)
were acquired in order to estimate the worldwide trade
value, net weight, and world price for each product. The
analysis excludes 665,017 observations due to missing
HS codes. The concordance between the 6-digit HS and
4-digit ISIC rev.2 is used to map the price data to 96
ISIC rev.2 industrial groups. Subsequently, the price
data were merged to 152 ISIC rev.3.1 (4 digit) industrial
groups by using the correspondence table linking be-
tween the classes (4-digit level) in ISIC Rev.2 and ISIC
Rev.3.1. Finally, the price data were aggregated to 32
ISIC rev.3.1 (2 digit) industrial groups and merged into
the pooled BEEPS 2002 and 2005 data which consisted
of 45 aggregate ISIC rev.3.1 industrial groups. The
sample of analyses consists of 5465 observations of
firms which have completed data on all variables and
have been previously assigned into four major industrial
sectors: mining and quarrying, manufacturing, retail
trade, and real estate. Firms in service sectors such as
wholesales trade, transportation, hotels, and restaurants
were dropped from the analysis due to non-availability
of service quantity data in the trade database.

4.2 Specifications and variables

The bribe rate, defined as the share of revenues to a
corrupt official that a firm informally pays in order to
“get things done” (Clarke and Xu 2004; Wu 2009), was
used to reflect the level of bribery burden on a firm.
Bribe rate is proxied by the firm-reported data under the
BEEPS survey question “On average, what percent of
total annual sales do firms like yours typically pay in
unofficial payments or gifts to public officials?” Two
additional types of corruption burden are kickbacks and
time burden. Kickbacks in public procurement are pay-
ments made to secure procurement contracts, known as
one type of the misuse of public office for private gain, a
form of government corruption (Hellman et al. 2002;
Svensson 2005). The question of kickbacks is phrased
as “When firms in your industry do business with the
government, how much of the contract value would be
typically paid in additional or unofficial payments/gifts
to secure the contract?” Time burden, management time
dealing with bureaucrats, is measured by the percent of
senior management time spent in dealing with officials,
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as reported in the BEEPS survey question “What per-
cent of senior management’s time over the last 12
months was spent in dealing with public officials about
the application and interpretation of laws and regula-
tions and to get or to maintain access to public
services?”

The Bribe rate;;, of firm i in sector j of country
k at time ¢ is a function of Size;y, firm-level
characteristics Fj;,, one-year lagged country-level
characteristics Cy, ,—1, time period fixed effects Oy,
country-sector fixed-effects Oj, and a normally dis-
tributed unobserved error term u;,, as the follow-
ing:

Bribe rate; e = 7, + 71 Sizeiie + v Fijia
+YCr—1 + 0, + 9jk + Uik (1)

This study utilized two common indicators of firm
size: dollar value of sales and number of full-time em-
ployees (Martin et al. 2007). Table 5 (appendix) sum-
marizes definitions and descriptive statistics of the var-
iables. The correlation matrix of the key variables is
presented in Table 6 (appendix) as an exploratory tool,
which illustrates the negative associations between firm
size (employment and sales) and bribery burden as well
the negative associations between firm size and the I'V.

The selection of exogenous determinants of corrup-
tion burden was based on the previous studies. The key
time-variant country-level determinants of corruption
were controlled for, including one-year-lagged econom-
ic development, economic openness, and democracy in
the baseline specification (La Porta et al. 1999;
Treisman 2000). Economic development is measured
by per capita income, measured as constant GDP per
capita using international currency from the WDI. Eco-
nomic openness is measured by imports of goods and
services as a share of GDP, from the WDI. Democracy is
measured by the Boix-Miller-Rosato dichotomous de-
mocracy measure. The authors define a country as dem-
ocratic if it satisfies conditions for both contestation and
participation in the political sphere. In an alternative
specification, democracy is measured by the index of
democratization. The index of democratization
constructed by Vanhanen (2014) portrays the electoral
success of smaller parties and the voting turnout in each
election.

Two different dimensions of a corruption environ-
ment, corruption structure and the degree of certainty,
were controlled for in one specification. Shleifer and
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Vishny (1993) emphasize the roles of different struc-
tures of corruption markets in their industrial organiza-
tion model in which a firm tends to pay less for bribes in
amore competitive network of officials. Another impor-
tant aspect of corruption regimes is the degree of cer-
tainty of a corruption transaction, which is highlighted
by the two-dimensional framework of corruption illus-
trated by Rodriguez et al. (2005). Corruption structure is
proxied by the firm-reported data from the question of
how often a firm can walk away from the corrupt official
and go to another official for the same service. The
degree of certainty of corruption is reflected by the
extent to which a firm knows in advance about amounts
of informal payments. These firm-reported data were
aggregated to four major industrial sectors (mining and
quarrying, manufacturing, retail trade, and real estate)
by country. In all specifications, country-by-sector
fixed-effects are also utilized instead of separate country
and sector fixed-effects because corruption environment
in the same sector may vary across countries.

The firm-level control variables include exporting
capacity, under 5 years of operation, state sales capacity,
ownership types, and its located city size. In particular,
dummy variables indicating whether a firm exports,
sells to the government, operates under 5 years, is
owned by a private foreign company, is owned by
government/state, has an individual as the largest share-
holder, and has a family as the largest shareholder are
also controlled for. Dummy variables of these control
variables are used instead of continuous or discrete
variables in order to capture exogenous and important
firm-level determinants of corruption, thus avoiding
potential endogeneity bias on their coefficients. For
instance, foreign ownership as percentage owned by
some private foreign company or organization tends to
be endogenous. A more intensive foreign ownership
may change corruption activities of a firm; however,
corruption activities may reduce the percentage owned
by the private foreign partner.

The IV/two-stage least squares regressions are im-
plemented by the xtivreg2 package in Stata, which was
developed by Schaffer (2015). Country-by-sector fixed-
effects estimations were conducted instead of firm-level
fixed-effects estimations because only 10% of the whole
sample was surveyed repeatedly in the two survey
rounds utilized. The standard errors are corrected for
heteroscedasticity and clustered within-country sector
groups. The first-stage and second-stage regression
equations are as follows, respectively:

Sizejjxe = v, + cyworld priceg , | + o Fijie
+ acck,t—l +6,+ ajk + eijit (2)

where e;;, is a normally distributed unobserved error
term and world price, ;- is the one-year lagged world
price of a product line s (an ISIC rev.3.1 industrial group
aggregated at 2 digit level).

Bribe rate;jx = 3, + BlsiAze,»_,»kt + 3 5 Fijit
+ B.Cry-1 + 0, + 0 + Vjjns (3)

where szeij-k, is the fitted value from Eq. 2.

In order to examine the plausible non-linear link
between firm size and bribe rate, Size;,” is added to
Eq. 2 as a second endogenous variable. As suggested in

Wooldridge (2010, p. 237), sze,]«k,z is used as a single
IV for Size,-jk,2 in order to address endogeneity concerns.

In addition, SiAzeijkT x Size category is used to instru-
ment Size;y, X Size category.

Spending more management time to deal with bureau-
crats has a potential detrimental feedback effect on sales;
therefore, time cost is treated as an endogenous variable
in the estimations in the same manner with bribe rate;;,.
For instance, when a firm’s senior managers spend more
time to deal with public officials, they consequently have
less time available to deal with production, innovation,
and other general management. As a result of wasted
management time, it might limit sales and negatively
affect performance of a firm. Therefore, the similar iden-
tification strategy and baseline specification in the IV
regressions of bribe rate;;, were applied to time cost;.

5 Results

Figure 1 portrays an interesting reverse U-shaped relation
between firm size and bribe rate. Small firms with employ-
ment between 10 and 50 employees tend to bear signifi-
cantly higher bribery burden than micro firms. Both micro
firms and small firms bear substantial higher bribery bur-
den than medium and large firms. In contrast, medium and
large firms tend to spend more management time to nego-
tiate and interact with public officials than smaller peers.
The focus of this study is on the IV regressions, and
thus, all results in tables and figures are in regard to the
IV regression results unless otherwise directly noted.
Table 1 presents OLS and IV results from Egs. 1, 2,
and 3, where the dependent variable is the percentage of
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total sales typically paid in unofficial payments by a
firm. The OLS results are reported for comparison pur-
poses. Controlling country-level and firm-level time-
invariant characteristics and country-by-sector fixed-ef-
fects, the OLS regression results indicate a negative
association between firm size (measured by sales and
employment) and the bribe rate (columns 2 and 4,
p<0.05 and p<0.01 respectively). Using the
Davidson-Mackinnon test for consistency of OLS esti-
mates after the baseline IV fixed-effect regressions, the
OLS consistency can be rejected (< 0.001 and 0.003 as
p values for regressions of sales and employment re-
spectively). In contrast, the IV regressions show that
either firm size, as either sales or employment had a
statistically significant and positive impact on the bribe
rate (columns 1 and 3 respectively). Models 1 and 3
include 5459 observations due to automatically
dropping 6 singletons (a single observation for a
country-sector group in the fixed-effects regressions).
Column 1 of Table 1 shows the baseline specification
which uses the one-year lagged world price as the IV.
The coefficient on log(sales) implies that a 10% increase
in sales brings the bribe rate up by 0.041% of sales
(4.02% of average bribe rate, p <0.01). Equivalently, a
one standard deviation increase in sales is linked to 0.83
additional percent of sales paid in bribes which equals
0.33 standard deviation increase in bribe rate. Results in
column 3 suggest that an increase in employment by one
standard deviation increases the bribe rate by 1.01%
points (0.40 standard deviation, p < 0.01).

The coefficients on the control variables in the base-
line IV regressions (columns 1 and 3) are generally
statistically significant with signs consistent with theories
and previous analyses. Most firm-level determinants of
bribe rate are statistically significant, including firms
under 5 years of operations, export capacity (trade),
business with government (for firm size based on em-
ployment only), ownership, largest shareholders, and
located city size. Firms under 5 years of operation bear
more corruption burden than others in regard to the
amount of bribes. Older firms might have more know-
how and experience to deal best with corruption (Schiffer
and Weder 2001). In addition, export firms tend to pay a
lower rate of bribery than non-export firms do. Foreign-
owned firms also pay a lower rate of bribery compared to
domestic firms. For firms whose customers are govern-
ment agencies, the bribe rate is higher than their peers.
With an advantage of state ownership, a state-owned firm
bears a lower bribery burden from public officials. Firms
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with either individual or family as its largest shareholder
might pay a higher bribe rate than might a firm with a
corporate or governmental largest shareholder. In addi-
tion, firms located in a country’s capital tend to pay
higher amounts in bribes than other locations. The coef-
ficients on the country-level time-variant control vari-
ables are less significant despite their expected signs.
The dichotomous democracy measure is significantly
and negatively associated with the rate of bribery. The
result implies that firms in a democratic country pay less
bribes than their counterparts in a non-democratic coun-
try. A firm operating in a country with a lower level of
economic development might face more bribery burden
from public officials, although this macro-economic var-
iable is not statistically significant.

Estimating the local average treatment effects of firm
size on bribery by the IV method involves several
assumptions. The Cragg-Donald Wald F-statistic (F-
statistic 1) and the Kleibergen-Paap rk Wald F-
statistics (F-statistic 2) are reported and used to test the
relevance of the IV, the one-year lagged world price of
products. Referring to the Stock-Yogo critical values for
the relevance test, the F-statistic exceeds 10 in the base-
line estimation, which confirms the relevance of the IV
in capturing exogenous variations in firm size. The first-
stage regressions of the IV/2SLS estimations in Table 1
provide additional evidence on the relevance of the I'V.
The results indicate that sales and employment of a firm
are negatively associated with world price of that firm’s
product line.

Figure 2 visualizes the IV estimates using the full
sample and several sub-samples including micro firms,
small firms, and medium-large firms. Micro firms (2-10
employees) which accounted for 39% of the sample
tend to bear the largest bribery burden rise from bureau-
crats (p < 0.05), followed by small firms (p <0.1), and
lastly medium and large firms (p>0.1). Small firms
with 11-49 employees, accounting for 30% of the whole
sample, yields a positive coefficient on log(sales) which
is insignificant. The estimate using the sample of medi-
um and large firms is positive and smaller than the
coefficient of the whole sample, but it is statistically
insignificant.

Table 2 reports the IV estimated effects of exogenous
changes in firm size on bribe rate using several sub-
samples and the non-linear specification regarding firm
size. The estimated interaction terms between firm size
and size classification (column 1) suggest diminishing
positive effects of firm size on bribery rate, which
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Fig. 1 The mean bribe rate and =
its 95% confidence interval across
employment size category
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reinforces the aforementioned results in sub-samples. Mi-
cro firms tend to face the largest bribery burden associated
to their sales (or employment), followed by small firms,
then medium and large firms (p < 0.01). For medium and
large firms, the positive effect of firm size on bribery rate
is substantially smaller than others. Alternatively, the qua-
dratic term of firm size was treated as an additional
endogenous variable included to the IV baseline regres-
sion (column 5). The quadratic term on employment is
negative and significant (p < 0.05). For firm size based on
sales, the coefficient is positive and insignificant.

Table 3 fully reports the estimated effects of firm size
on the proportion of management time spent dealing
with public officials using the full sample and several

T T
Micro Small
b. Time cost and employment size

T
Medium-Large

sub-samples. On average, a 10% increase in sales (or
employment) leads a typical firm to spend an additional
0.17% of management time (or 0.33% for employment),
which is statistically significant (p <0.01, column 1).
Equivalently, a one standard deviation increase in sales
causes 3.42 additional percent of management time
(0.36-standard deviation increase). The estimated inter-
action terms between firm size and size classification
(column 2) suggest diminishing positive effects of firm
size on time cost of interacting with public officials.
Columns 3-5 show significantly differential positive
effects of firm size on time burden regarding size clas-
sification. Similar to bribery burden, micro and small
firms tend to face the larger time burden associated to
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Table 1 Effects of firm size on bribery rate

(6] @ (©)) “)
Second-stage (IV) Method

v OLS v OLS
Log(sales) 0.41%** (0.13) —0.05%* (0.03)
Log(employment) 0.80%%* (0.29) —0.06%** (0.02)
Under 5 years 0.47#** (0.15) 0.20* (0.12) 0.48*** (0.16) 0.21%* (0.12)
Trade —0.64%** (0.18) —0.06 (0.11) —0.78*** (0.26) —0.08 (0.10)
Government sales 0.15(0.12) 0.30%*%* (0.10) 0.23#* (0.11) 0.28%#* (0.10)
Foreign ownership —0.44%#% (0.15) —0.11 (0.09) —0.47%%% (0.17) —0.12 (0.09)

State ownership
Individual shareholder
Family shareholder
Large city

Medium city

Small city

Very small city
Log(GDPPC)
Imports share
Democracy

Dep. variable mean

—0.72%%% (0.15)
0.66%+* (0.14)
0.65%+* (0.17)
0.22 (0.25)
~0.09 (0.12)
—0.19%* (0.09)
~0.16%* (0.08)
— 1.64* (0.98)
0.01 (0.01)
—2.46%%* (0.29)
1.02

—0.42+%%% (0.13)
0.25%%% (0.08)
0.20% (0.12)
0.11 (0.26)
—0.14 (0.14)
—0.21%%* (0.10)
—0.26%%% (0.09)
~1.26 (1.19)
0.01 (0.01)
—2.40%%* (0.33)
1.02

—0.59%+% (0.13)
0.73%%% (0.17)
0.73%%% (0.22)
0.24 (0.24)
-0.18 (0.13)
—0.25%%% (0.10)
—0.24%%% (0.09)
-0.50 (1.83)
0.03 (0.02)
—2.12%%% (0.78)
1.02

—0.45%% (0.13)
0.27%%% (0.08)
0.22% (0.11)
0.11 (0.26)
~0.13 (0.13)
~0.20%* (0.10)
—0.25%%% (0.08)
~1.36 (1.15)
0.01 (0.01)
—2.42%%% (0.30)
1.02

Dep. variable SE 2.53
Observations 5459
Sector % country FE (# group) Yes (95)
Year FE Yes
Number Yes
Relevance test (F-statistics 1) 121.80
Relevance test (F-statistics 2) 34.85

First-stage of IV regression—included instruments are not reported
Log(world price, t-1) —0.21*** (0.04)

Dep. variable mean 5.92
Dep. variable SE 2.05
Observations 5465
R 0.47

2.53 2.53 2.53
5465 5459 5465
Yes (95) Yes (95) Yes (95)
Yes Yes Yes

Yes Yes Yes
N/A 50.82 N/A
N/A 12.71 N/A

—0.11%** (0.03)
2.37
1.62
5465
0.48

The dataset represents one observation per firm per year, over the period of 2002-2005. All models are restricted to all firms which have
completed data on dependent variables, independent variable, instrument variables, and control variables (5465 firms). Models 1 and 3
include 5459 observations due to automatically dropping 6 singletons. Only 4 firms reported zero sales which were excluded from the
analysis. Statistics robust to heteroscedasticity and clustering on sector X country. F-statistic 1: Cragg-Donald Wald F-statistic; F-statistic 2:
Kleibergen-Paap rk Wald F-statistic. Standard errors in parentheses, p values in brackets. Constant coefficient is not reported. *** p <0.01,

# p<0.05, % p<0.1, + p<0.15

their sales than medium and large firms, which rein-
forces the estimated interaction terms. The quadratic
term of firm size is negative and statistically significant
using either sales or employment as a measure of firm
size (p < 0.05 for sales and p < 0.05 for employment).

Applying the same empirical strategy for bribe rate,
the regression results of kickback rates portrayed in
Fig. 3 (appendix) are less significant. The coefficients
on log(sales) and log(sales)* are positive and negative
respectively in the IV estimations; however, they are not
significant at the 95% confidence level.
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Although IV estimations are considered to be depen-
dent on the data at hand, the IV estimates are robust
across different specifications (Table 7, appendix). In
order to address a concern that the baseline regressions
could have omitted variables, columns 2 and 5 provide
regressions which additionally control for 2 important
determinants of corruption: macro-level human capital
and firm-level innovative activities. The United Nations
Human Development Index (HDI) was utilized to cap-
ture skill endowments (human capital) at country-level.
A binary indicator of spending on R&D, which equals 1
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Fig. 2 Effects of firm size on
reported bribery payments in
different sub-samples. This figure
presents the adjusted difference
(bar) and its 95% confidence in-
terval (in error bars) in bribery
rate attributable to firm sales. The
dataset represents one observation
per firm per year, over the period
0f2002-2005. All models are re-
stricted to all firms which have
completed data on dependent
variables, independent variable,
instrument variables, and control
variables (5465 firms).

if the firm reported positive spending on R&D, was also
added in this sensitivity check. This measure is con-
structed based on the answers to the following survey
questions for each round: (i) BEEPS 2002: Spending as

Table 2 Diminishing effects of firm size on bribe rate

All Firms

Micro Firms

T
Small Firms

Medium, Large Firms

% of annual sales on R&D, average 1998-2001 and (ii)
BEEPS 2005: Spending on research and development in
2004, in thousands of USD. The results are highly
similar to the baseline regression results. HDI

(0)) () 3 “ (5
Panel A: sales and bribe rate Sample

All firms Micro firms Small firms Medium, large firms All firms
Log(sales) 0.93%** (0.31) 0.92°* (0.40) 0.89* (0.49) 0.19 (0.33) 0.14 (0.27)
Log(sales) x small size —0.22%%% (0.08)
Log(sales) x medium and large —0.42%%% (0.13)
Log(sales)> 0.02 (0.02)
Dep. variable mean 1.02 1.04 1.26 0.77 1.02
Dep. variable SE 2.53 2.78 2.65 2.00 2.53
Observations 5459 2119 1637 1666 5459
Relevance test (F-statistics 1) 30.98 42.36 37.01 18.85 63.71
Relevance test (F-statistics 2) 9.82 18.90 30.92 16.54 18.15

Panel B: employment and bribe rate Sample

All firms Micro firms Small firms Medium, large firms All firms
Log(employment) 5.17#%% (2.00) 2.51%%% (0.96) 5.17 (3.66) 1.30 (2.71) 2.28*** (0.86)
Log(employment) x small size —=2.61%* (1.02)
Log(employment) x medium and large —3.63%%* (1.39)
Log(employment)2 —0.28%* (0.12)
Dep. Variable Mean 1.02 1.04 1.26 0.77 1.02
Dep. Variable SE 2.53 2.78 2.65 2.00 2.53
Observations 5459 2119 1637 1666 5459
Relevance test (F-statistics 1) 3.77 18.57 4.20 1.07 19.06
Relevance test (F-statistics 2) 3.08 10.62 4.52 0.86 17.46

The dataset represents one observation per firm per year, over the period of 2002-2005. All models are restricted to all firms which have
completed data on dependent variables, independent variable, instrument variables, and control variables (5465 firms). Statistics robust to
heteroscedasticity and clustering on sector x country. Standard errors in parentheses, p values in brackets. Constant coefficient and control
variables are not reported. *** p <0.01, ** p<0.05, * p<0.1, + p<0.15
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Table 3 Effects of firm size on management time to deal with bureaucrats
) @ 3 @ 6) ©)
Panel A: sales and time spent to deal with public Sample
officials Allfims  Allfims ~ Micro firms  Small Medium, large Al firms
firms firms
Log(sales) 1.77%%* 3.38%* 4.25%% (1.66) 2.46 (2.31) 1.62(2.23) 3.67%**
(0.65) (1.58) (1.25)
Log(sales) x small size —0.65+
(0.41)
Log(sales) X medium and large —1.32%
0.67)
Log(sales)* —0.16%*
(0.07)
Dep. Variable Mean 4.88 4.88 3.79 5.60 5.58 4.88
Dep. Variable SE 9.44 9.44 8.25 10.16 9.99 9.44
Observations 5459 5459 2119 1637 1666 5459
Relevance test (F-statistics 1) 121.80 30.98 42.36 37.01 18.85 63.71
Relevance test (F-statistics 2) 34.85 9.82 18.90 30.92 16.54 18.15
Panel B: employment and time spent to deal with public Sample
officials All firms All firms Micro firms ~ Small Medium, large  All firms
firms firms
Log(employment) 3.46%* 19.17%* 11.65%** 14.34 11.31 (18.00) 9.54%#%
(1.28) (9.63) (3.99) (16.49) (4.16)
Log(employment) x small size —941*
(4.92)
Log(employment) x medium and large —13.04*
(6.65)
Log(employment)* — L.17%%*
(0.58)
Dep. variable mean 4.88 4.88 3.79 5.60 5.58 4.88
Dep. variable SE 9.44 9.44 8.25 10.16 9.99 9.44
Observations 5459 5459 2119 1637 1666 5459
Relevance test (F-statistics 1) 50.82 3.77 18.57 4.20 1.07 19.06
Relevance test (F-statistics 2) 12.71 3.08 10.62 4.52 0.86 17.46

The dataset represents one observation per firm per year, over the period of 2002-2005. All models are restricted to all firms which have
completed data on dependent variables, independent variable, instrument variables, and control variables (5465 firms). Statistics robust to
heteroscedasticity and clustering on sector X country. Standard errors in parentheses, p values in brackets. Constant coefficient and control
variables are not reported. *** p <0.01, ** p<0.05, * p<0.1, + p<0.15

significantly reduces the bribe rate. The coefficient on
the innovative measure is negative and insignificant.
Columns 3 and 6 show the IV regression which
substituted the dichotomous democracy measure by
the democracy index. This alternative estimation yields
results highly similar to those reported in the baseline
specification. Columns 4 and 8 present the IV estimates
with a different specification, which additionally con-
trolled for the two variables of corruption structures:
corruption structure and degree of certainty. This alter-
native estimation only marginally modified the results
of the baseline specification. These newly added control
variables are not statistically significant.

The TV estimates are also robust using alternative
identification strategies with different IVs (Table 8,
appendix). Using the annual change in world price as
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an alternative IV, the estimations reported in columns 2
and 5 provide evidence on positive effects of firm size
on bribery rate (p < 0.1) and on time burden (p < 0.05).
The coefficient on log(sales) implies that a 10% in-
crease in sales brings the bribe rate up by 0.02% of
sales despite this effect being marginally statistically
significant (p <0.1). Following Svensson’s (2003) ap-
proach, the country-sector average of sales or employ-
ment (subtracting ith observation from the average) is
alsoused as an alternative [Vand is reported in columns
3 and 6. We obtained similar results (positive and
significant coefficients) when estimating the impacts
of sales or employment on time cost. When estimating
the impacts of firm growth on the bribe rate, the esti-
mated coefficients are positive, however, no longer
significant.
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6 Discussion

In recent decades, the availability of cross-country firm
surveys with firms’ experience on corruption allows
scholars to explore the magnitude, determinants, and con-
sequences of corruption at the micro-level. Given the
context of the increasingly important roles of micro and
small enterprises, it is important to provide rigorous evi-
dence on the link between firm heterogeneity and govern-
ment corruption. This paper primarily examines whether
increases in sales (or employment) lead to greater corrup-
tion burdens on firms. Data from pooled nationally repre-
sentative firm surveys, mostly in Eastern Europe and
Central Asia between 2002 and 2005, were analyzed by
implementing the instrumental variable method. A credi-
ble instrumental variable design has been implemented to
address reverse causality between firm size and corruption,
the instrumental variable strategy based on price shocks in
international markets. The non-linear relationship between
firm size and corruption has also been investigated.

The comparison between IV and OLS estimates as
well as the Davidson-Mackinnon test confirms the plau-
sible two-way causation between firm size and corrup-
tion and the potential bias of the OLS results, which has
been usually ignored in the previous works. The direc-
tion of this bias depends upon whether the effect of
corruption on sales is dominated by either detrimental
or advantageous feedback effects (“sand the wheels” or
“grease the wheels”, respectively). Therefore, the OLS
estimates might be downwardly biased, when compared
to the IV estimates. This downward bias might be a
result of the potential detrimental feedback effect from
corruption burdens on sales which dominates the
“grease the wheels” effect of corruption on sales. In
the same vein, numerous macro-level studies such as
Dutta and Sobel (2016), and Fisman and Svensson
(2007), La Porta et al. (1999), Mauro (1995), and
Treisman (2000). Additionally, Wei (1997) and Fisman
and Svensson (2007) provide firm-level evidence for the
“sand the wheels” effect of corruption; that is govern-
ment corruption is harmful for economic growth. Fur-
thermore, in many transition economies, where corrup-
tion and red tape are rampant, burdensome regulatory
thresholds, triggered by larger firms as they grow, might
discourage productive firms from growing.

The first key finding is that an exogenous increase in
sales (firm size), as windfall gains thanks to price shocks
in international markets, leads firms to pay a larger
proportion of their revenues as bribes to public officials.

Using a different measure for corruption-related bur-
dens, the data showed that that an exogenous increase in
firm size not only increases the amount of informal
payments paid to corrupt officials but also causes firms
to spend more, not less, management time to deal with
public officials. Therefore, the findings provide evidence
which supports hypothesis H; while providing evidence
against the argument for a uniform bribe rate regardless
of size. In other words, larger firms may be more vulner-
able and exposed to extortion by corrupt officials because
of their higher “ability to pay.” In addition, smaller firms
can more easily slip into informal arrangements in order
to avoid taxes, regulations, and interactions with bureau-
crats (Schiffer and Weder 2001). Thereby, informality
might help smaller firms avoid corruption burden.

The IV results of this study are contrary to the OLS
results presented by Clarke and Xu (2004), Rand et al.
(2012), and Wu (2009). Clarke and Xu (2004) found
that large firms paid lower amounts as share of revenues
than small counterparts in the BEEPS 1999 data, which
is similar to this study’s OLS results. Using Asia firm
surveys, Wu (2009) provides a positive OLS coefficient
on the dummy variable for small firms (less than 500
employees), but it is statistically insignificant. Firm size,
measured by log(employment), is found to have a neg-
ative and statistically insignificant association with the
magnitude of bribe payments in Rand et al. (2012).

Utilizing cross-country firm surveys in Eastern Eu-
rope and Central Asia and a different instrument, this
current study confirms findings in Svensson (2003).
Using the instrumental variable approach, Svensson
(2003) treats firm-level profits as endogenous and uses
several firm-specific variables including qualifications
and experience of the owner/manager, firm age, and
foreign ownership, cost of security per employee, as
well as by industry-location averages of profits. Some
of these excluded instrumental variables might not meet
the exclusive restriction assumption that valid instru-
ments do not have any direct effect on the dependent
variable or any effect running through omitted variables.
For example, the owner/manager’s previous experience
from working abroad might directly link to his firm’s
corruption activity, leading to biased estimates. Addi-
tionally, corruption has been analyzed as a catalyst to
organized crime and may explain crime dynamics in
some countries such as Colombia and Russia as well
as within-country regions such as Sicily in Italy (Kugler
et al. 2005). Hence, cost of security per employee, a
proxy for the cost of risk management rising from crime,
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may not be plausibly exogenous. Last, the industry-
location averages of profits might not be exogenous,
as Svensson (2003) argued that the industrial and
regional dummies are uncorrelated with the reported
level of bribe payments. In contrast, Donadelli et al.
(2014) found that the negative relationship between
corruption and financial performance is stronger in spe-
cific industries such as consumer services, financials, oil
and gas, and technology, which they defined as
“corruption sensitive.” Departing from Svensson’s ap-
proach (2003), this current paper employs price shocks
in international markets to instrument the endogenous
independent variable, firm size. Variations in the world
price of a particular product might cause changes in a
firm’s sales and its performance, for firms whose main
product line consists of that product. Plausibly, world
price of products is exogenous to corruption activities of
this study’s sample because the included firms are pri-
marily small and medium firms in transition economies.

The second key finding is the diminishing positive
effects of firm size on corruption burdens which sup-
ports hypothesis H. In particular, the positive effect of
firm size on corruption burden is highest at the lowest
levels of firm size such as micro and small firms, and
becomes diminished as firm size increases to medium
and large. In the analysis sample, a typical firm is either
a micro firm or a small firm. Micro firms with 2—10
employees accounted for 39% of the analysis sample
while small firms with 11-49 employees comprised of
30 of the sample. The smallest positive effects of firm
size on corruption burdens being among large firms
might be a result of stronger refusal power, political
influence, and economies of scale. These factors of
resiliency may moderate additional exposure to de-
mands from corrupt officials due to increasing revenue
capacity. Particularly, a large firm might possess some
political powers and other means to resist predatory
bureaucrats (Schiffer and Weder 2001). Also, informal
payments to bureaucrats might be fixed costs on firms;
consequently, a large firm can absorb these costs more
casily.

This paper has several important policy implications
in the context of the increasingly important roles of
small- and medium-sized enterprise development across
the globe (Aquilina et al. 2006). The findings indicate
that the smallest firms in Eastern Europe and Central
Asia might face the most bureaucratic harassment dur-
ing their growth. Accordingly, burdensome corruption
and red tape, government-made obstacles, tend to
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weaken micro- and small-sized enterprises’ positions
and opportunities in the playing field with larger firms.
In addition, paying more bribes to public officials may
not help a typical firm to circumvent the rigidity of
bureaucracy. This paper provides evidence confirming
the need to relax both formal and informal bureaucratic
and regulatory constraints on micro and small enter-
prises, especially in rampant corruption countries.

Furthermore, this research identifies an endogeneity
issue when examining the link between firm size and
corruption. The study also develops a new identification
strategy based on price shocks in international markets.
The innovative identification strategy of this paper may
help to advance future research, contributing to the
growing literature on micro-level evidence of corruption
with emphasis on explaining the interaction between
firms and public officials.

Though innovative in its approach, this study has
several limitations. It should be acknowledged that the
narrow scope of the BEEPS 2002 and 2005 utilized in
this study, which cover primarily transition economies
in Eastern Europe and Central Asia, may limit the
generalizability of the study to other regions or types
of economies. The study generalizability is also limited
by the absence of available data for a number of service
sectors in the trade database. Last, the less robust posi-
tive effect of firm size on kickback payments might be
attributable to the differences between the two forms of
corruption: informal payments to get things done and
rent-seeking kickbacks for government contracts. These
observed differences are unclear in the current study;
however, they are an interesting avenue for future
research.

In conclusion, given some windfall gains, a firm with
an exogenous increase in sales (or employment) not only
tends to pay a higher amount of bribes paid to public
officials but so spend more management time to interact
with public officials. This positive effect of firm size on
corruption burden is, however, diminishing as firm size
increases; the burden being highest at the lowest levels of
firm size such as micro and small firms then becoming
lessened as firm size increases to medium and large.
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Appendices

Table 4 List of countries in analyses and average corruption indicators

Country Bribe rate Bribe Kickback rate Dealing time Sales Employment
(% of sales) likelihood (% of contract value) (% of manager time) (000USD) (employee)
Bulgaria 2.28 0.48 3.38 3.75 4747.77 76.82
Albania 2.18 0.71 7.55 11.16 1431.55 31.00
Croatia 0.68 0.25 1.01 5.34 11,490.34 108.98
Belarus 0.98 0.32 0.87 6.50 1970.96 43.42
Georgia 1.91 0.41 225 7.80 787.40 24.64
Tajikistan 1.38 0.50 1.17 3.47 614.82 87.05
Turkey 0.24 0.64 1.13 1.94 13,038.87 15.10
Ukraine 1.84 0.53 1.94 10.81 2079.97 51.05
Uzbekistan 1.23 0.40 1.22 4.73 2044.36 63.01
Russia 1.04 0.62 1.63 7.46 1898.38 80.50
Poland 0.76 0.25 1.13 4.19 2513.36 34.86
Romania 0.95 0.36 0.82 2.31 1825.12 73.28
Kazakhstan 1.55 0.53 1.62 4.73 672.74 60.04
Moldova 1.44 0.46 0.72 6.03 677.12 82.10
Bosnia and 0.85 0.35 0.76 6.55 2600.29 64.77
Herzegovina
Azerbaijan 3.07 0.52 6.67 2.19 439.72 2.14
FYR Macedonia 0.79 0.36 2.58 10.40 1950.15 42.39
Armenia 1.10 0.25 0.85 3.90 537.79 32.97
Kyrgyz Republic 2.28 0.67 2.03 6.37 810.67 80.55
Estonia 0.29 0.17 0.86 1.78 4244.06 39.65
Czech Republic 0.39 0.25 1.24 2.80 5431.89 81.02
Hungary 0.66 0.30 1.44 430 6706.49 71.07
Latvia 0.56 0.33 1.10 4.10 1762.31 22.83
Lithuania 0.68 0.41 1.23 6.85 3567.05 53.02
Slovak Republic 0.81 0.34 2.14 5.02 5273.84 41.00
Slovenia 0.31 0.12 0.31 4.40 15,371.03 101.18
Spain 0.05 0.04 0.38 1.27 23,073.93 105.48
Ireland 0.39 0.08 0.52 2.77 16,538.81 70.65
Total 1.02 0.37 1.39 4.88 4631.23 59.56

Each row of this table represents the simple average by country over the period of 2002-2005. The calculations are restricted to all firms
which have completed data on dependent variables, independent variable, instrument variables, and control variables (5465 firms)
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Table S Descriptive statistics of variables

Variables Definitions Mean SD Min. Max. Obs.
Bribe rate % of total annual sales typically paid in unofficial payments 1.02 2.53 0 50 5465
Kickback rate % of contract value typically paid in unofficial payments 1.39 3.73 0 50 4972
Dealing time % of senior management time spent in dealing with officials ~ 4.88 9.44 0 80 5465
Employment Number of full-time employees 59.56 211.11 1 5000 5465
Sales Total sales in 1000’s USD 463123 31,931.24 1 1,025,000 5465
World price, t-1 USD/kg net weight 5.16 7.33 0.13 56 5465
World price change % change in world price annually —42.67  42.62 -99.32 19 5465
Under 5 years Dummy variable. 1 = firm operated under 5 years 0.19 0.39 0 1 5465
Trade Dummy variable. 1 = firm exports 0.30 0.46 0 1 5465
Government sales ~ Dummy variable. 1 = firm has sales to government 0.17 0.37 0 1 5465
Foreign ownership ~ Dummy variable. 1 = firm has a foreign ownership 0.13 0.33 0 1 5465
State ownership Dummy variable. 1 = firm has a state ownership 0.09 0.28 0 1 5465
Individual Dummy variable. 1 = individual is firm’s largest shareholder ~ 0.60 0.49 0 1 5465
shareholder
Family sharcholder ~Dummy variable. 1 = family is firm’s largest shareholder 0.12 0.32 0 1 5465
Capital city Dummy variable. 1 = firm located in a capital city 0.25 0.44 0 1 5465
Large city Dummy variable. 1 = located in a city over 1 million population 0.05 0.22 0 1 5465
Medium city Dummy variable. 1 = located in a city between 250,000to 1~ 0.17 0.37 0 1 5465
million
Small city Dummy variable. 1 = located in a city between 50,000 and 0.23 0.42 0 1 5465
250,000
Very small city Dummy variable. 1 = located in a city under 25,000 0.29 0.46 0 1 5465
Corruption structure Firms can usually go to another official 2.99 0.37 1.5 6 5009
Corruption certainty Firms usually know in advance about informal payment 2.38 0.57 1 5 4595
GDPPC Constant GDP per capita, PPP 14,727.40 9988.78  1397.84 47,099 5465
Import share Imports of goods and services (% of GDP) 48.03 1591 21.51 92 5465
Democracy Dichotomous democracy measure. 1 = democratic 0.70 0.46 0 1 5465
Democracy index Index of democratization 21.96 9.46 2.1 38 5465

Table 6 Correlation matrix of key variables

Log(sales)  Log(employment) Bribe rate Management time Kickback rate Log(lagged world price)

Log(sales) 1

Log(employment) 0.601%** 1

Bribe rate —0.136%*%  —(.0904%** 1

Management time 0.0141 —0.00737 0.181 %% 0.0141

Kickback rate —0.0567*%* —(0.0557%*%** 037433 0.1335%: 1

Log(lagged world price) —0.0798*#** —().09927% —0.0491%**  —(.0567*** -0.0133 1
n 5465

This correlation matrix contains pairwise sample correlations and should be considered as an exploratory tool. * p <0.05, ** p <0.01, ***
p<0.001
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Table 7 Robustness check: using different sets of control variables
) @ 3 “@ ® 6 @) ®
Second-stage of IV regression—outcome: bribe rate
Log(sales) 0.4 1% 0.42%%% 0.40%%* 0.53 %%
0.13) 0.14) 0.13) (0.18)
Log(employment) 0.80%%** 0.84#7%* 0.79%%%* 1.08%%*
0.29) 0.32) 0.29) 0.47)
HDI —45.33%* —52.69+
(20.36) (32.97)
R&D —0.19(0.18) —0.27 (0.26)
Democracy —2.46%** —2.71%%* —2.27%¥* —2.]12%%* —2.39%%* —1.93*
0.29) (0.30) (0.54) (0.78) (0.82) (1.05)
Democracy index —0.01 —0.02
(0.03) (0.03)
Corruption 0.16 (0.41) 0.42 (0.55)
structure
Degree of certainty 0.10 (0.34) 0.21 (0.49)
Dep. variable 1.02 1.02 1.02 1.17 1.02 1.02 1.02 1.17
mean
Dep. variable SE ~ 2.53 2.53 2.53 2.69 2.53 2.53 2.53 2.69
Obs. 5459 5459 5459 4307 5459 5459 5459 4307
Second-stage of IV regression—outcome: time cost
Log(sales) 1.77%%% 1.83%%* 1.75%%* 2 AT
(0.65) 0.71) (0.65) (0.81)
Log(employment) 3.46%%* 3.65%* (1.45) 3.44%%* 5.10%**
(1.28) (1.28) (1.86)
HDI —46.37 —78.20
(68.91) (85.67)
R&D —0.87(0.83) —1.22(1.09)
Democracy —6.56* —6.82%* —6.10 (5.13) —5.11%%* — 5.46%%** —4.50
3.39) (3.34) (1.59) (1.50) 3.21)
Democracy index 0.0007 —0.0018
0.11) 0.13)
Corruption 1.36 (1.95) 2.58
structure (2.32)
Degree of certainty 0.13 (1.41) 0.69 (1.83)
Dep. variable 4.88 4.88 4.88 522 4.88 4.88 4.88 5.22
mean
Dep. variable SE  9.44 9.44 9.44 9.73 9.44 9.44 9.44 9.73
Obs. 5459 5459 5459 4307 5459 5459 5459 4307

The dataset represents one observation per firm per year, over the period of 2002—2005. All models are restricted to all firms which have
completed data on dependent variables, independent variable, instrument variables, and control variables (5465 firms). Statistics robust to
heteroscedasticity and clustering on sector % country. Standard errors in parentheses, p values in brackets. Constant coefficient and control
variables are not reported. *** p <0.01, ** p <0.05, * p<0.1, + p<0.15
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Table 8 Robustness check: using different instrumental variables
(6] @ 3 (C) 5 (6
First-stage of IV regression—included instruments are not reported
Log(world price, t-1) —(.2]%%* —0.1]%%**
(0.04) (0.03)
Change in world price 0.0066*** 0.0049%**
(0.0013) (0.0010)
Log(sector-country average of sales) 0.19%%%*
(0.03)
Log(sector-country average of 0.25%%%*
employment) (0.03)
Dep. variable mean 591 591 5.87 241 241 2.44
Dep. variable SE 2.06 2.06 2.05 1.66 1.66 1.65
Observations 5784 5784 5563 7399 7399 6999
R’ 0.47 0.47 0.47 0.48 0.48 0.48
Second-stage of IV regression—outcome: bribe rate
Log(sales) 0.41%%* 0.25% (0.14) 0.15(0.17)
(0.13)
Log(employment) 0.807%** 0.36* (0.20) 0.11 (0.18)
0.29)
Dep. variable mean 1.02 1.02 1.02 1.02 1.02 1.00
Dep. variable SE 2.53 2.53 2.53 2.53 2.53 2.50
Obs. 5459 5459 5254 5459 5459 5174
Relevance test (F-statistics 1) 115.38 91.98 94.31 67.97 109.55 149.52
Relevance test (F-statistics 2) 33.60 25.21 39.14 12.63 23.54 67.11
Second-stage of IV regression—outcome: time cost
Log(sales) 1.77%%* 1.72%*% (0.71) 1.18% (0.71)
(0.65)
Log(employment) 3.46%%* 2A47%%(0.97) 1.60%*
(1.28) (0.82)
Dep. variable mean 4.88 4.88 4.81 4.88 4.88 4.80
Dep. variable SE 9.44 9.44 9.35 9.44 9.44 9.38
Obs. 5459 5459 5254 5459 5459 5174
Relevance test (F-statistics 1) 117.14 95.12 90.31 67.85 103.98 150.36
Relevance test (F-statistics 2) 34.29 26.95 36.99 12.33 21.64 69.25

The dataset represents one observation per firm per year, over the period of 2002-2005. All models are restricted to all firms which have
completed data on dependent variables, independent variable, instrument variables, and control variables (5465 firms). Statistics robust to
heteroscedasticity and clustering on sector x country. Standard errors in parentheses, p values in brackets. Constant coefficient and control

variables are not reported. *** p <0.01, ** p<0.05, * p< 0.1, + p<0.15
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Fig. 3 Effects of firm size on 0
kickback rate. This figure
presents the adjusted difference
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