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Abstract The aim of this study is to analyse inter-
firm corruption and to ascertain whether the proxim-
ity of firms engaged in corruption is a significant fac-
tor. We draw on transaction cost theory to explore two
forms of corrupt exchange (negotiated vs. produc-
tive) and the role of proximity in reducing transaction
costs. We obtained original data from the judgements
of the Italian Court of Cassation and clustered homo-
geneous proximities. We then used separate binomial
logistic regressions to show how the relation between
transaction properties, the consequences for transac-
tion costs and forms of corrupt exchange lead to dif-
ferent outcomes for each subgroup of proximities.
The results show that technological and geographical
proximity are beneficial to both forms of exchange,
leading to a reduction in exchange costs, in much
the same way as legal activities. However, unlike
legal exchanges, corrupt and in particular produc-
tive exchanges do not appear to benefit from social
proximity.

Plain English Summary The level of corruption
among firms is underestimated, although it distorts
competition. We apply transaction cost theory and
examine the choice between two forms of corrupt
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exchange in situations of inter-firm proximity. Start-
ing from the assumption that the main objective of a
rational agent is to minimize costs, we adopt the fol-
lowing key concepts to examine how firms choose
between these forms of exchange. First, corrupt
exchanges are assumed to have specific transaction
costs, that can be detection or enforcement costs. Sec-
ond, these costs have an impact on the choice between
the two forms of exchange as they can reduce their
effect to different degrees. Third, proximity can fur-
ther minimize the remaining costs, regardless of the
choices made. Our results show that technological
and geographical proximity can mitigate the costs
of corrupt transactions, both in negotiated and pro-
ductive exchanges and thus have an effect similar to
those of legal activities. However, in contrast with
legal exchanges, social proximity does not appear
to be a reliable governance mechanism for corrupt
exchanges, particularly in the case of productive
exchanges. Our study has implications for judicial
and investigative bodies. The types of proximity draw
a map on which corrupt exchanges can be traced, ena-
bling the advantages to be identified.
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1 Introduction

Business studies are turning increasing attention
to corruption as a firm-level issue, with a transition
from a more consolidated macro approach to a micro
approach. In this perspective, the firm is regarded
as the basic unit of corruption, involving organiza-
tional processes, roles and resources (Boudreaux
et al., 2018; Collins & Reutzel, 2017; Jaakson et al.,
2019). However, the focus on corruption as essen-
tially a misuse of internal power and its entrenchment
in organizational dynamics overlooks its relational
nature. Corruption more typically occurs in hidden
exchanges that are external rather than internal and
involve other firms, with significant implications in
terms of distorting competition and the misalloca-
tion of resources (Argandofia, 2003; Boudreaux et al.,
2018).

To the best of our knowledge, no previous study
has systematically examined such exchanges. Cor-
ruption as an exchange mechanism has mainly been
viewed as involving firms and public actors (Basu,
2014; Lambsdorff & Teksoz, 2004, 2006; Cuervo-
Cazurra, 2015), and exchanges between firms as
involving legal exchanges (Lo & Hung, 2015; Brink-
hoff et al., 2015).

In both cases, transaction cost theory (TCT) has
often been applied. TCT regards an exchange as a
transaction that poses problems and issues that are
specific to each participating firm and addresses how
these can be minimized (Hendrikse et al., 2015). This
area of research complements studies into the proxim-
ity between firms engaged in legal exchanges, which
provides a useful context for facilitating inter-firm
coordination (Knoben & Oerlemans, 2006).

The nature of corruption among firms and the role
played by proximity in illegal forms of exchange have
not been fully understood. We address this gap in
the literature by providing insights into the dynam-
ics of inter-firm corruption, focusing on the firm as
the key agent of the exchange, and exploring the fac-
tors that determine the choice between two forms of
illegal exchange (negotiated vs. productive). We also
examine whether proximity plays a role in inter-firm
corruption by assessing the choices between illegal
exchanges within clusters of proximate firms and
identify proximity as predominantly geographical,
social or technological.
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Thus, we examine whether proximity plays a dif-
ferent role in legal and illegal exchanges. As in pre-
vious studies, the theoretical framework draws on
transaction cost theory integrated with elements
of exchange theory. Based on the assumption that
the main objective of rational agents is to minimize
costs, we use the following key concepts to explain
how firms choose between forms of exchange. First,
corrupt exchanges are characterized by specific trans-
action costs, which can be categorized as detection
and enforcement costs. Second, these costs are gen-
erated by the properties of the transaction. Third, the
costs determine the type of corrupt exchange, as they
reduce their effects to different degrees. Finally, the
type of proximity can further reduce transaction costs.

Corruption in the private sector is a major problem
in Italy, giving rise to significant risks for companies
operating there.! The general lack of microdata on
these hidden activities means that researchers gener-
ally rely on perception-based measures, which are by
definition subject to bias (Kaufmann & Wei, 1999).
To address this problem, we constructed a dataset
consisting of more than 600 judgements from the Ital-
ian Court of Cassation between 2011 and 2019 con-
cerning private-sector corruption cases in Italy. These
judgements represent the third and final step in Ital-
ian criminal proceedings and thus provide judicial
evidence that is difficult to gather from other sources.
We adopted a two-step research strategy to ascertain
the impact of transaction costs on the choice between
the two forms of exchange, according to the proxim-
ity of the firms to each other.

We first divided cases of inter-firm corruption into
sub-groups by considering the characteristics of the
proximity extracted from the data. We then evalu-
ated whether the transaction properties within each
sub-group had different effects on the likelihood
of corrupt exchanges being negotiated or produc-
tive exchanges. We take transaction properties to be
indirect measures of the transaction costs. Thus, we
can assess both the choice of the agent and the role
of proximity in mitigating the impact of the cost of
transaction. The results show how the properties of a

! Jeurissen & Van Luijk (1998) conducted a study of percep-
tions of ethical behaviour among managers of companies from
nine EU countries and the USA. Among these, Italy was per-
ceived as the country in which the payment of bribes in busi-
ness was most prevalent.
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transaction, as indirect measures of cost, have differ-
ent levels of significance and different effects on the
likelihood of corrupt exchanges, for each subgroup of
proximities.

The remainder of this article is organized as fol-
lows. In Sect. 2, we review the literature that applies
TCT and the exchange theory to illegal transactions
and contributions that examine the typologies and
advantages of proximity. We then outline our hypoth-
eses. Section 3, provides details of the research meth-
odology and Sect. 4 reports the results of our study.
We discuss the implications of our findings and sum-
marize our conclusions in Sect. 5.

2 Literature review and hypotheses

2.1 Illegal transactions, detection and enforcement
costs

Based on the main principles of TCT, we examine
how corrupt firms resolve the main issues related to
corrupt exchanges. The costs of carrying out ille-
gal transactions are generally regarded as higher
than those of legal transactions (Polinsky & Shavell,
1992). Illegal exchanges generally take place in a
more insecure and unstable environment and are char-
acterized by secrecy, to avoid legal sanctions. Cor-
rupt exchanges are typically occluded and take an oral
form. Any documentary evidence can be risky as it
constitutes a source of damaging information for all
the agents involved (Sartor & Beamish, 2018).

The costs of illegal transactions have been iden-
tified as those of enforcement and detection (Von
Lampe, 2008), representing the risks arising from
illegal exchanges. The problem of enforcement con-
cerns the risk of poor performance or failure to
deliver the favours envisaged, as unlike legal agree-
ments, illegal exchanges offer no protection. The cost
of enforcement also involves the risk of betraying
the secrecy of the agreements. Detection costs are
external and refer to the risk that third parties, either
public or private, will discover the agreement (Lamb-
sdorff & Teksoz, 2004). Due to the unstable nature of
the illegal exchange, the costs often complement each
other and occur together. They can vary according to
the properties of the transaction.

As discussed below, the properties of the trans-
action affect the exchanges in that they may lead to

an increase in costs, with a main cost with a higher
impact in terms of the risk of implementing the
exchange and a minor cost with a lower impact. They
may also lead to a similar increase, or alternatively a
similar decrease, in the two sets of costs (Lambsdorff,
2002, 2006).

2.2 The properties of corrupt transactions and their
impact on detection and enforcement costs

TCT defines three essential characteristics of a trans-
action: the uncertainty under which the transaction
takes place, the frequency with which the transaction
occurs and the level of transaction-specific investment
(Williamson, 2008). These determine the trajectory
(increasing/decreasing) and the degree (main/minor)
of the transaction costs.

Uncertainty arising from the exchange can be
regarded as environmental or behavioural. Environ-
mental uncertainty refers to unexpected changes in
the setting in which the exchange takes place (Barasa,
2018). As in the case of environmental uncertainty,
low levels of institutional uncertainty mean that insti-
tutions are stable and effective, including efficient law
enforcement agencies, that are regarded as significant
obstacles to corruption (Yi et al., 2019). A low level
of institutional uncertainty increases detection costs
more than enforcement costs. Institutional efficiency
substantially increases the risk of being detected
and convicted. A secondary risk arising from cor-
rupt exchanges is that one of the parties may have an
incentive to betray the agreement in return for immu-
nity from prosecution or a more lenient sentence.

The data obtained for this study covers legal pro-
ceedings at all levels, providing an overview of their
efficiency. Judicial efficiency in the courts of first
instance is reflected in a high proportion of con-
firmations in the superior courts.> This results in a
reduction in the duration of overall proceedings and
a greater chance of effective sentencing. In addition,
the actors providing evidence of corruption are more
numerous than in less productive court cases.’

2 In total, 68% of cases in the courts of first instance end in
less than a year compared with an average of 50% in inefficient
courts, and more than 70% of verdicts were confirmed com-
Earcd to 55% in inefficient courts.

° The ratio is one out of three trials vs. one out of seven.
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Conversely, an unstable environment in which the
underground economy flourishes tends to encourage
corruption, thus mitigating transaction costs, in which
the main cost arises from detection as widespread
crime slows down investigative and judicial proce-
dures. The costs of enforcement can also decrease.
Research indicates that in an overall culture of illegal-
ity, a system of threats and sanctions can be strength-
ened through the notion of betrayal (Della Porta &
Vannucci, 2016). Our data show that in such environ-
ments corruption can be kept hidden and may work
effectively over time, despite the involvement of a
large number of individuals.

One particular case in a region with a flourishing
underground economy involved a group of construc-
tion companies that, by corrupting the board of direc-
tors of four local banks, obtained illegal loans, with
no interest or security. In return, the board of direc-
tors received apartments at extremely low prices.
Over 100 people were involved, and most were pros-
ecuted for crimes ancillary to their core corruption
activities, such as withholding evidence, fraud and
the exploitation of workers. This case brought to light
a criminal organization that had operated undisturbed
over a number of years to the benefit of the accom-
plices* (Judgement 2965/2015).

In contrast with environmental uncertainty, behav-
ioural uncertainty greatly increases the costs of both
enforcement and detection. Corrupt deals are clearly
not protected by the law and can result in a number
of situations that provide the parties involved with
incentives to fail to respect agreements and to main-
tain confidentiality (Krishnan et al., 2016). To the
extent that corrupt practices are no longer confiden-
tial, they are no longer protected. Many judgements
deal with cases in which a firm refuses to provide
the agreed amount after obtaining services by means
of corruption, or raises the price of the service at a
later date, or demands further payment. The risk of
detection is high, as the injured party under the terms
of the corrupt deal may well report’ the deal to the

4 The investigation, which involved a number of law enforce-
ment agencies, resulted from a tax inspection by the financial
police into one of the directors involved in the criminal activ-
ity.

5 Cases of behavioural uncertainty account for around 10% of
the sample.
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judicial authorities particularly in cases in which it is
for a substantial amount.

A case involving the sale of tractors between a
manufacturer and an agricultural firm is relevant
here. The agricultural firm agreed on a reduction in
the purchase price in return for paying a percentage
of the price in cash, while it actually received a deliv-
ery of only 10% of the goods agreed (33,257/2017).
The injured party filed charges, despite being jointly
involved in the corruption.

Frequency refers to the number of times a trans-
action is expected to take place. A high volume of
transactions leads to a decrease in enforcement costs
and an increase in detection costs. Information on
all aspects of the corrupt activity can be obtained
by repeating a transaction, thus lowering the gen-
eral costs of control (Basu, 2014). An ongoing rela-
tionship can also sustain corruption: over time,
threats may become credible and the rewards clear
(Lambsdorff & Teksoz, 2004). However, repeated
exchanges become more easily traceable than one-off
transactions.

Asset specificity refers to the extent to which an
investment is functional for just one transaction.
Where a potential agreement is unsuccessful, the
asset cannot easily be redeployed to another transac-
tion without a significant reduction in value (William-
son, 1981). Real estate, physical assets and human
capital investment can be specific to a transaction. In
terms of corrupt exchanges, scholars have found that
in general, the level of specificity of assets invested
in operations increases the risks of opportunism and
thus enforcement costs (Barasa, 2018). Detection
costs are equally high for physical property as they
are easily traceable.

Judgement 4823/2017 provides an example involv-
ing asset specificity and enforcement. In this case,
industrial units were constructed by a builder on land
owned by an entrepreneur, and purchased at a lower
price, with payment in cash. It was later demonstrated
that they failed to comply with safety standards, as
they were built with highly carcinogenic material.

2.3 Negotiated and productive forms of illegal
exchanges and detection and enforcement costs

Exchange theory provides a means of analysing the
different forms of illegal exchange and can thus serve
to integrate our framework (Lawler & Hipp, 2001).
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Table 1 Transaction properties, costs and forms of exchange

Properties

Main cost
Increase/decrease

Minor Costs
Increase/decrease

Most adequate forms of

More vulnerable forms of

Low environmental uncer-
tainty (institutional)

Environmental uncertainty
(economy)

Behavioural uncertainty

Frequency of transaction

Specificity of assets

Cost of detection
Increase
Cost of detection
Decrease

Cost of detection and
enforcement

Increase
Cost of detection
Increase

Costs of detection

Cost of enforcement
Increase

Cost of enforcement
Decrease

Costs of enforcement
Decrease

(when physical) and
enforcement

Increase

exchange exchange
Negotiated Productive
Productive Negotiated
Productive and negotiated
Negotiated Productive
Negotiated and produc-  Productive and negotiated
tive

We focus on negotiated and productive exchanges.
Although there are other exchange patterns, these are
the two principal forms and others are essentially sub-
forms (Flynn, 2005). They are able to mitigate one
kind of cost while being vulnerable to another, due
to their respective exchange dynamics. Negotiated
exchanges mitigate detection costs but are vulnerable
to costs of enforcement, while productive exchanges
mitigate enforcement costs but are vulnerable to
detection costs.

In negotiated exchanges, two actors with divergent
interests engage in a quid pro quo deal. Typically, this
is characterized by clarity about the expected perfor-
mance and therefore is rarely affected by unforeseen
developments. This can include how to avoid leaving
traces of the collaboration, thus mitigating the cost of
detection. However, due to the divergent interests of
the parties, there is a high risk of non-reciprocity, so
this type is particularly vulnerable to costs of enforce-
ment (Molm et al., 2003). An example of mutually
acknowledged clear terms of exchange is provided in
judgement 32,400/ 2017, in which an accounting firm
falsified the accounting results of a listed company for
years, thus hiding its insolvency. In return, the com-
pany diverted illegal assets through the reporting of
fictitious consultancy services to the auditing firm.

Productive exchanges occur when the parties are
part of a scheme that can only be achieved if everyone
contributes. The scheme is therefore collective and
the interests are joint, so this exchange mitigates the

enforcement costs. However, a scheme of this kind
requires more frequent interactions that are likely to
leave more traces than a negotiated exchange. They
are vulnerable to the cost of detection, particularly
in the long term. One example is the joint produc-
tion of personal computers by two firms using defec-
tive devices with the aim of dividing up the proceeds
(judgement 35,080/2014).

According to TCT, decisions about the form of the
exchange should be aimed at minimizing the transac-
tion costs. The corrupt agent has to make a number
of choices depending on the degree (main/minor) and
the trajectory (increasing/decreasing) of the trans-
action costs. The main cost and the minor cost are
determined by the characteristics of the transaction.
A corrupt agent needs to choose the form that can
mitigate the main costs as they are a highly risky part
of the exchange. Although minor costs give rise to
less risk, they can still be significant. Thus, the agent
tends to select a negotiated exchange when the risk
of detection represents the main cost. Conversely, a
productive exchange will be preferred when the issue
of the enforcement represents the main cost. This
situation is inverted in the case of transactions result-
ing in a decrease in both types of cost. In addition,
if the two costs are both main costs, the agent tends
to choose a form that can mitigate one of them, and
then, the second main cost is associated with a higher
risk. Finally, the choice of exchange may be limited
to minimizing the minor costs, because this may be

@ Springer
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more suited to fulfilling the agent’s interests, although
it will be affected by the main cost, thus giving rise to
a high risk of non-fulfilment (Table 1).

2.4 Proximity: typologies and advantages in
mitigating transaction costs

Proximity can represent a meso-dimension in which
transactions between firms occur and can therefore
favour inter-firm exchanges. The three main types
are geographical, social and technological (Bouba-
Olga & Grossetti, 2008). Geographical proximity
concerns the spatial distance between parties and
can promote the development of face-to-face col-
laboration by reducing the time commitment and
improving coordination (Kapetaniou & Lee, 2019;
Nestico & Galante, 2015). Social proximity refers
to the socio-cultural perception of closeness, such
as the existence of socially embedded relationships
between individuals and organizations. Individual
embeddedness within a family or other relation-
ships facilitates identification with the group, lead-
ing to shared norms and creating expectations of
support from other group members (Uzzi, 1997).
Technological proximity consists of commonalities
in the business backgrounds and practices of firms
and is based on the homogeneity of technological
experience and knowledge between firms (Evans
& Bridson, 2005). Inter-organizational proximity
based on similar technological expertise optimizes
both reciprocal control and coordination (Knoben
& Oerlemans, 2006). However, studies of these
proximities generally focus on legal exchanges.

One issue that remains relatively unexplored is
whether proximity can be considered a mechanism
for improving corrupt exchanges aimed at reduc-
ing enforcement and detection costs. Consequently,
the issue of whether proximity functions differently
within legal and illegal exchanges should be exam-
ined. Studies of illegal deals are limited and generally
focus on particular aspects and are not theoretically
related to the concept of proximity.

For example, some studies (Anderson & Jap, 2005;
Bernard, 2006) have noted how relational ties can
encourage opportunities for deviant or illegal behav-
iour. Others have identified how family-based firms
share illegal codes of conduct that are easily learned
and accepted, thus reducing information costs (Spa-
pens & Moors, 2019). Rapidly executed transactions,
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Proximity

“Properties”

Uncertainty
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o Environmental i
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| Costs of Detection and Enforcement |

!

Forms of exchange

Fig. 1 Theoretical framework

direct supervision and trust arising from personal ties
have been identified as essential elements for reduc-
ing enforcement and detection costs in corrupt deals
(Nese & Troisi, 2019; Rose-Ackerman, 1999).

The arguments in studies of proximity in legal
exchanges can be extended in the sense that proxim-
ity may also act as a mechanism related to corruption,
as it can generally reduce enforcement and detection
costs. First, geographical proximity can reduce costs
by taking advantage of rapid coordination, particu-
larly those of external detection, and to a lesser extent
those of enforcement. Second, social proximity can
reduce enforcement costs in particular, due to the
mutual trust among the parties. Third, technological
proximity can improve co-ordination, which is par-
ticularly useful in minimizing detection costs, and to
a lesser extent, enforcement costs. From the TCT per-
spective, proximity can minimize costs that remain an
issue after the choice of the exchange.

The conceptual framework of this study is outlined
in Fig. 1.

Thus, based on the above considerations about the
forms of exchanges and proximity, we can formulate
the following hypotheses®:

Hypothesis 1(a) In the case of transactions giving
rise to main costs of detection, a negotiated form

® These hypotheses do not encompass all possible combina-
tions of proximities, transaction costs and exchange forms but
simply reflect how proximity can effectively reduce transaction
costs.
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of exchange is more likely to take place in each of
the three proximity contexts.

Hypothesis 1(b) In the case of transactions giv-
ing rise to main costs of detection, a productive
exchange is more likely to take place in the pres-
ence of geographical or technological proximity.
Hypothesis 2(a) In the case of transactions giving
rise to main costs of enforcement, a productive
exchange is more likely to take place in the pres-
ence of geographical or technological proximity.
Hypothesis 2(b) In the case of transactions giv-
ing rise to main costs of enforcement, a negotiated
exchange is more likely to take place in the pres-
ence of social proximity.

3 Methodology
3.1 Data sources

To identify the different measures of corruption, we
drew on judgements of the Italian Cassation Court
over an eight-year period between 2011 and 2019
(Holmes, 2015). This data source has both specific
and general advantages and drawbacks for this study.
First, the specific advantages are first of all that the
Court of Cassation hands down sentences that are
more important than those of the lower courts, and
thus, we can identify the entire judicial process
from them. Second, the judgements provide reliable
information about individual cases, whereas insti-
tutional sources typically provide aggregate data.
The drawbacks are as follows. First of all, the three
levels of judicial proceedings in Italy (the courts of
first instance, the appeal courts and the Court of Cas-
sation) are not used in all cases: the defendant may
agree to a plea bargain or simply not appeal. Second,
the records of individual judgements can vary sig-
nificantly in terms of clarity and comprehensibility.
Third, the focus of judgements is on the firm as the
main unit of corruption and as the main perpetrator
of the crime, and thus, the role of secondary actors
involved in the crime belonging to different firms is
not considered. Additional information about the
firms was obtained from the Bureau Van Dijk ORBIS
data (https://orbis.bvdinfo.com/).

The judgements were selected from the Court
website (http://www.italgiure.giustizia.it/sncass/),
using the site search engine and the keywords

“Firm corruption”. Judgements on corruption cases
involving public actors or dummy companies were
excluded. We found approximately 2480 judgements
from which we randomly selected 622 cases of inter-
firm corruption using the Excel Randomize tool.

3.2 The variables

Here, we describe the variables used in the clus-
ter analysis that define the proximity of the firms.
We then consider the specific properties of corrupt
transactions as exploratory variables, and forms
of exchange as dependent variables, in the logistic
regressions.

For the proximity variables, as stated above
we focus on those related to geographical, social
and technological proximity. The mean travel time
between firms is a commonly used proxy for geo-
graphical proximity (Ponds et al., 2007). We opera-
tionalized the mean travel time in minutes, using
Google Maps APIL.

Friendships (Geldes et al., 2015) and collaboration
with family members (Adjei et al., 2016) were used as
a proxy for social proximity. Both were implemented
as dichotomous variables, assuming a value of 1
when a friend or family member was also involved in
a crime, and 0 when they were not.

Patent data and the activities of firms in the same
technological sector were used as a proxy for the tech-
nological proximity of firms involved in the crimes.
Patent data are often used as a proxy for measuring
the technological proximity of firms (Rosenkopf &
Almeida, 2003).

The industrial standard -classifications (NACE
codes) provided by the Italian National Institute of
Statistics were also used as a proxy for technologi-
cal proximity for firms involved in corrupt exchanges
(Orlando, 2004). Patents shared by firms were opera-
tionalized as a number and the industrial classifica-
tion was coded as a dichotomous variable assuming
a value of 1 if the firms shared the same NACE code,
and 0 if they did not.

We distinguished between dependent and explana-
tory variables in the logistic regressions.

The dependent variable of interest in this study
refers to the choice between negotiated and productive
forms of exchange. Thus, we used a binary depend-
ent variable equal to 1 if a negotiated exchange was
chosen and to 0 if a productive exchange was chosen.
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Table 2 Investigated variables

Variable

Description

Dependent variables (DV)  Form of exchange

Uncertainty variables (UV) Judicial efficiency
Underground economy
Economic hardship

Number of firms
Frequency variables (FV)  Duration

Asset variables (AV) Specificity of the assets

Control variables (CV) Type of firm (organizational)

Age of the firm (organizational)

Number of employees (organizational)

Dichotomous variable: 0= productive agreement, 1 =negoti-
ated agreement

Number ranging from 0 to 1. 1 =court is efficient, < 1 =court is
inefficient

Categorical variable assuming a value from 1 to 5 at increasing
values of the underground economy

Dichotomous variable: 0 =no economic hardship, 1 =economic
hardship

Number of firms involved in corruption activities
Duration of the crime in months

Dummy variable that considers different kinds of assets: labour,
real estate and money

Legal status of the firm. Dichotomous variable: 0 =co-opera-
tive undertaking, 1 =corporate firm

Age of the firm in years

Mean number of employees

The distinction between productive and negotiated
exchanges was ascertained by a close reading of the
judgements, as the various cases could essentially be
considered respective sub-forms.

The explanatory variables operationalize the prop-
erties of the exchanges as indirect measures of trans-
action costs. Specifically, the efficiency of the judicial
system and the underground and cash-intensive econ-
omy were used as proxies for environmental uncer-
tainty. The efficiency of the judicial system was meas-
ured using the Directional Distance Frontier Model
(DDF) (Falavigna et al., 2015). The model returns
scores for each court and a value of 1 indicates that the
court is efficient, while values lower than 1 indicate
inefficiency. Our measurement of the underground
and cash-intensive local economy considers the level
of tax evasion and irregular labour in specific Italian
provinces (Transcrime, 2013). The values range from
1 to 5, indicating increasing levels of intensity of the
underground economy. The economic hardship of the
firm and the number of firms involved were used as
a proxy for behavioural uncertainty. Financial pres-
sures can lead to difficulties controlling other actors,
and in managing the time and resources necessary for
the exchange (Kapitsinis, 2019; Kominis & Dudau,
2018). Opportunism is also a substantial risk in ille-
gal activities: the larger the number of firms involved,
the greater the chance of opportunistic behaviour. A
higher number of firms gives rise to more exchanges

@ Springer

and higher overall transaction costs. The economic
standing of the firm is clearly described in the judge-
ments and was coded as a dichotomous variable that
assumes a value of 1 in the presence of economic
hardship, and O otherwise. Additionally, the num-
ber of firms involved was used as a proxy for behav-
ioural uncertainty. We then considered the duration
of the corruption activities over time as a proxy for
frequency. Long-term activity obviously generates a
higher frequency of corrupt exchanges. Finally, the
specificity of assets was constructed as a dummy
variable with three choices: human capital, real estate
and monetary assets, as specified in each judgement.
These show different levels of specificity, the high-
est being an industrial site used for specific activities,
the lowest being monetary exchanges. In the model,
the variable of human capital was used as a bench-
mark. To fully account for corruption relating to spe-
cific characteristics within the boundaries of the firm,
three control variables were adopted: the type of firm,
the age of the firm and the number of employees. The
type of firm is a dichotomous variable distinguishing
between corporate and co-operative undertakings; the
variable assumes a value of 1 when the firm is corpo-
rate, and O when it is a co-operative. The age of the
firm has been used in other studies on corruption (La
Rocca et al., 2017) as a proxy for experience. Finally,
the number of employees is used as a reliable proxy
for the size of the firm (Nguyen, 2019). The variables
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used in the logistic regressions and their related
measures are summarized in Table 2.

3.3 Research method

The two-step method that we adopted consisted of an
initial cluster analysis of the proximity variables and
then individual logistic regressions within each clus-
ter to enable a comparison-based appraisal. Cluster
analysis followed by regression models is a common
approach in business studies (Dai et al., 2015; Gao &
Yang, 2014), yielding more reliable results than tra-
ditional regression methods because the observations
on which the regressions are performed have a more
uniform data structure (Klimberg et al., 2017). There-
fore, the first analytical step was to group the prox-
imities of the firms.

The proximity variables outlined above define
the setting in which the exchanges between firms
occur for each observation.” These settings are gen-
erally complex, showing mixed proximity charac-
teristics. For example, an exchange may be carried
out by firms within the same NACE classification,
sharing three licences, with a travel time between
them of 50 min and involving family members. In
another exchange, the setting could involve the pres-
ence of friends and family members with a travel time
between them of 20 min. Thus, cluster analysis is use-
ful, as it considers the complex nature of proximity,
enhancing the internal structure of the data. It also
enables similarities of proximities in different cor-
ruption cases to be identified. Analytically, similar
observations are segmented into a number of clusters
based on the observed values of the characteristics of
each proximity. Similarity means that certain groups
share relatively similar characteristics with others and
are significantly different from other groups. Thus,
the clusters represent different groups of complex
proximities, enabling groups to be classified based on
the percentage of observations relating to a proximity
type inside a cluster.

Hierarchical cluster analysis was performed using
R-project. We selected Ward’s method for calculating
Euclidean Distance from the various clustering crite-
ria in the software code. Ward’s minimum variance
criterion (1963) is based on the sum-of-squared errors

7 An observation is a case of data collection.

(SSE): two elements/clusters form a new cluster when
the within-cluster sum-of-squared error is at a mini-
mum (Everitt et al., 2011).

The second step of the analysis was to perform
regressions for the clusters. The regression models
evaluated the impact of the transaction characteris-
tic variables, defined in Sect. 3.2, on the likelihood
of establishing either a negotiated or productive cor-
rupt exchange. The explanatory variable represents
an indirect measure of the transaction costs. As trans-
action costs are not observable, the level of the char-
acteristic is used as a proxy for the costs associated
with the exchange (Cainelli & Iacobucci, 2015). As a
result, the models confirm proximity as a mechanism
for reducing transaction costs, as in the hypotheses in
Sect. 2.4.

We conducted a binomial logistic regression to
evaluate the likelihood of a corrupt exchange being
either negotiated or productive. This model is par-
ticularly appropriate when dependent variables are
dichotomous. It describes the linear relationship
among the logit of the dependent variable, y, and a
number & of the explanatory variable, x. Formally, the
logistic regression can be written as:

py=1)

) RUSVAREET

logit(p) = log<
in which y is the binary dependent variable, in our
case the form of exchange. Betas are the parameters
of the model to be estimated. In particular, f, is the
intercept, i.e. the value the model assumes when all
the other variables are zero. When considering the
factors in Table 2, the model can be represented by:

logit(DV) = fy + B,UV + B,FV + pAV + B,CV + u

where u is the error term.

Sartor and Beamish (2018) used the model to ana-
lyse corruption in foreign markets using the transac-
tion costs theory, and it has been applied in organiza-
tional studies of corruption (Alfano & Troisi, 2019;
Nese & Troisi, 2019). Four regressions were con-
ducted, as described in the next section.

4 Results

We identified the most clearly defined groups through
a dendrogram analysis (Fig. 2) and the greatest
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Fig. 2 Dendrogram highlighting the three identified clusters

Table 3 Cluster analysis

Cluster 1 predominantly tech-  Cluster 2 exclusively geo-
nological proximity

Cluster 3 pre-

graphical proximity dominantly social

proximity
Firms with common patents 65.41% 0.00% 40.16%
Firms in the same technological domain 86.05% 0.00% 54.10%
Distance between firms (less than one hour 53.49% 89.74% 30.33%
travel time)

Existing friendship 28.78% 0.00% 48.36%
Presence of family members 4.07% 0.00% 100.00%
Number of observations 344 157 122

silhouette coefficient (i.e. 0.21) using Ward’s crite-
rion. The coefficient value confirms the existence of a
good but not perfectly defined boundary between the
three kinds of proximity.

Table 3 shows the summary statistics of the char-
acteristics of the specified proximity for the three
clusters. In cluster 1, observations in which firms are
mainly characterized by technological proximity were
grouped together. Most of these firms (65%) shared
patents and were classified with the same NACE code
(86%). Cluster 2 was exclusively related to geographi-
cal proximity between firms. Almost all were sepa-
rated by a travel time of less than one hour. Finally,
cluster 3 contains observations related to social prox-
imity, in which corruption involved the presence
of a family member (100% of the observations) and
friends (48%). Cluster analysis thus resulted in the
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identification of three clusters corresponding to (1)
predominantly technological, (2) exclusively geo-
graphical and (3) predominantly social proximity.
The results of the logistic regression mod-
els and the diagnostic test are given in Table 4.
Models 1-3 refer, respectively, to clusters 1-3,
while model 4 considers the entire sample. The
R-squared values for models 1-3 (0.43, 0.49 and
0.62, respectively, for models 1, 2 and 3) are
higher than that of model 4 (0.25). This con-
firms that regressions on clusters of data give
a more uniform data structure and thus provide
more reliable results than regressions on the
entire sample. Table 4 indicates that the impact
of the explanatory variables has both differ-
ent levels of significance and differences in the
signs of the beta coefficients according to the
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Table 4 Logistic regression and diagnostic test results

Model 1 Model 2 Model 3 Model 4
Technological proximity Geographical proximity Social proximity  All samples
P(SE) P(SE) P(SE) B(SE)

Intercept —17.903 (713.629) —7.618%** (1.946) —4.326 (2.909) —3.800%** (0.761)

Judicial efficiency

Underground economy

Economic hardship

1.987%% (0.719)
0.194 (0.138)
1101+ (0.274)

2.602% (1.261)
0.052 (0.234)
1.408%* (0.440)

0.843 (2.081)
— 1.691% (0.822)
— 1.748% (0.726)

1.691%** (0.489)
—0.057 (0.089)
0.617*** (0.185)

Number of firms —0.374%** (0.103)
—0.062*** (0.012)

18.214 (713.629)

Duration

Real estate

Money 17.761 (713.629)

Type of firm —0.166 (0.350)

Age of firm’ —0.020** (0.007)

Number of employees ~ —1.072e-04 (2.060e —04)

Pseudo R? 0.43 0.49

Wald chi? (p-value) 61.0 (2e—09) 38.6 (3e—05)
N. of observation 344 157

—0.036 (0.145)
—0.052% (0.0232)

2.473% (1.185)

3.006%* (1.096)

1.380%* (0.484)

—0.010 (0.011)

— 1.647¢-04 (2.686¢ — 04)

1.375%%% (0.392))
0.021 (0.038)
—1.821 (1.279)
—2.572% (1.096)
3.416%* (1.295)
—0.094% (0.045)
—0.003 (0.003)

—0.088 (0.063)
—0.040%%% (0.009)
2.209%%% (0.492)

2.051%%% (0.453)

0.445% (0.218)

—0.013%* (0.005)

— 14166 —04 (1.529¢ — 04)

0.62 0.25
20.7(0.024) 90.0(5¢ — 15)
122 622

CAll are two-tailed tests. Significance codes: *p <0.05, **p <0.01, ***p <0.001

The dependent variable is coded as follows: 0: productive exchange; 1: negotiated exchange

different proximity subgroups (i.e. clusters). This
indicates how each proximity can differentiate
the relationship between the different levels of
properties, the consequent transaction costs and
forms of exchange.

In particular, the likelihood of choosing a nego-
tiated exchange within technological and geo-
graphical proximity is significantly related to the
efficiency of the judicial system (1.987, p<0.01)
(2.602, p<0.01). An increase in judicial efficiency
increases the occurrence of negotiated agreements.
A negotiated agreement is more likely to occur
in situations of technological and geographical
proximity when related to firms facing economic
hardship (1.101, p<0.001 and 1.408, p<0.01
respectively). The choice of a negotiated agree-
ment in a context of social proximity is more likely
to occur when more firms are involved (1.375,
p<0.001). In a situation of geographical proximity,
a negotiated agreement is more likely to be chosen
when real estate (2.473, p <0.05) or money (3.006,
p<0.01) are exchanged rather than human capi-
tal. These results lend support to hypothesis 1(a).
Finally, a negotiated exchange is related to the type
of firm in geographical and social proximity (1.380,
p<0.01 and 3.416, p<0.01 respectively). In both

cases, a negotiated agreement is more likely when
the firm is a corporation.

Productive exchanges are more likely in situa-
tions of technological proximity if the number of
firms involved increases, supporting hypothesis 2
(a) (—0.374, p<0.001). Consistent with hypoth-
esis 1 (b), productive agreements related to lasting
exchanges are more likely in situations of tech-
nological and geographical proximity (— 0,062
p<0.001 and —0.052, p <0.05, respectively).

However, productive exchanges are more likely
to take place in situations of social proximity when
related to a high level of activity in the underground
economy (—1.691, p<0.01) and to economic hard-
ship on the part of firms (— 1.748, p <0.05). In both
cases, hypothesis 1(b) is not supported. In situations
of social proximity, productive agreements are more
likely to occur with an exchange of money (—2.572,
p <0.05) rather than human capital. This result does
not support hypothesis 2(b).

Finally, productive agreements are signifi-
cantly related to the age of a firm in situations
of technological and social proximity (—0.020,
p<0.01,-0.094, p <0.01 respectively). Older firms
appear to prefer productive to negotiated forms of
exchange.
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5 Discussion and conclusion

This article examined the issues involved in choos-
ing between types of corrupt exchange and also the
role of inter-firm proximity. TCT provided a use-
ful theoretical framework for analysing the dynam-
ics of inter-firm corruption in the form of illegal and
occluded exchanges. We related such choices to their
distinct abilities to minimize the costs of transactions
and explore the role of proximity in further reducing
transaction costs.

Our study makes two main contributions to the lit-
erature on corruption and proximity.

First, the focus on corruption in private-sector
firms enables us to extend the conceptual model of
transaction costs applied to corruption in the pub-
lic sector and also to distinguish private-sector from
public-sector corruption, often regarded as a means
of “greasing the wheels” of legal agreements to mini-
mize costs (Barasa, 2018; Basu, 2014). An alternative
and novel approach is proposed for examining pri-
vate-sector corruption, aimed at understanding how
and under what circumstances the transaction costs
that are inherent in illegal agreements can be mini-
mized. Unlike public-sector corruption, private-sector
corruption does not necessarily involve facilitating
legal agreements among firms. Private-sector corrup-
tion can be viewed as one or more exclusively illegal
acts, with the sole purpose of making a profit by illicit
means through altering market rules.

Second, we shift the focus from how proximity
can mitigate the costs of legal exchanges (Knoben &
Oerlemans, 2006) to its effect on corrupt exchanges,
which is another novel contribution. Thus, we offer
a new perspective on proximity together with a new
area of application for TCT. This is significant as
scholars have argued that the transaction costs associ-
ated with illegal deals are generally higher than those
associated with legal exchanges (Lambsdorff, 2002).

Our study highlights how the particular char-
acteristics of corrupt exchanges give rise to much
greater transactional difficulties than legal con-
tracts. They also generate specific enforcement and
detection costs that have different effects on nego-
tiated and productive types of corrupt exchange.
Negotiated exchanges can better minimize the costs
of detection while productive exchanges are more
suited to minimizing detection costs. The type of
proximity that characterizes the exchange plays a
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key role as a market mechanism to further reduce
transaction costs. Corrupt agents may take further
advantage of proximity to mitigate the costs of the
transaction when they have not been addressed
through the form of exchange chosen.

The results of the study support our hypotheses
in terms of the choice of negotiated exchanges,
particularly through geographical and technologi-
cal proximity where a low level of environmental
uncertainty makes this choice more likely. The pres-
sure of an efficient justice system deters agents from
the riskier type of exchange. Technological and
geographical proximity can also mitigate the minor
enforcement costs affecting negotiated exchanges.
In the same contexts, this type of exchange is more
likely to occur if the main firm taking part in the
exchange is dealing with economic hardship.
Behavioural uncertainty increases the costs of both
enforcement and detection. The internal risk of non-
reciprocity and the risk of betrayal are both con-
sidered to be high. Geographical and technologi-
cal proximity can mitigate the enforcement costs
that the negotiated exchange cannot reduce, but the
agent’s financial control over the transaction may
be weak. Rapid and successful transactions also
depend on the agent’s ability to manage time effec-
tively and to procure the resources to carry them out
(Kapitsinis, 2019).

If geographical proximity is solely considered, the
negotiated exchanges are more likely in relation to
a specific site asset. The main costs of detection are
generated by asset specificity, so agents may choose a
negotiated exchange as this is less vulnerable to such
costs. Geographical proximity also mitigates minor
enforcement costs in the exchange, which are typi-
cal of opportunistic situations. The location of a site
is typically more significant for agents acting in the
same area. Finally, in terms of social proximity, nego-
tiated agreements are more likely in cases involving
numerous firms as this type of proximity efficiently
reduces the main costs of enforcement that a negoti-
ated exchange cannot minimize, as a result of the
relationship of trust.

With regard to the choice of productive exchanges,
the results support our hypothesis only in the cases
of geographical and technological proximity. How-
ever, productive exchanges are most common in cases
of social proximity, and thus, our hypothesis on this
point is not supported.
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The duration is significantly related to this type of
exchange, in situations of both technological and geo-
graphical proximity. The main cost of detection aris-
ing from duration is greatly reduced by such proxim-
ity. Geographical proximity can lead to tighter control
and quicker transactions (Kapetaniou & Lee, 2019;
Molm et al., 2003). Better coordination can also lead
to quicker transactions due to experience and greater
professionalism (Knoben & Oerlemans, 2006), thus
facilitating the completion of the exchange. In the
context of technological proximity alone, if more
firms are involved, productive exchange is more
likely to be affected, and although both detection and
enforcement costs will then increase, these issues
can be overcome. By efficiently combining trust and
coordination, productive exchanges can be selected as
they minimize enforcement costs by satisfying mutual
interests. Technological proximity also enables firms
to reduce the costs of detection by optimizing their
coordination (Evans & Bridson, 2005).

Finally, the underground economy is more likely
to affect productive exchanges in situations of social
proximity. Social proximity cannot optimize the
exchange, as it has the same advantages as combining
interests and reciprocal support (Spapens & Moors,
2019; Uzzi, 1997). There is equivocal support for the
claim that productive exchanges in a social proximity
context can mitigate costs associated with economic
hardship. As for the costs of enforcement, the risk
that the other party can exploit the weakness of the
firm is high. Furthermore, if trust works, it just char-
acterizes productive exchange, so any additional trust
through social bonds could turn out to be redundant.
Neither productive exchanges nor social proximity
can minimize the main detection costs arising from
asset specificity. These costs are important in produc-
tive exchanges: when associated with behavioural
uncertainty: they can be as high as the enforcement
costs. A productive agreement is more likely to occur
when money is exchanged rather than human capital.
The choice of the form of exchange suffers most from
the problem of detection that arises from asset speci-
ficity. As noted above, social proximity cannot signif-
icantly mitigate this cost.

The issue of proximity in inter-firm corruption
can now be addressed. Geographical and techno-
logical proximity tend to favour corrupt exchanges
between firms and in particular the choice of the
negotiated exchange. However, social proximity

does not effectively mitigate transaction costs,
which are often related to productive exchanges.
In addition, proximity has different effects on ille-
gal and legal transactions. Technological and geo-
graphical proximity can be considered neutral
mechanisms of governance that can similarly reduce
the costs of both legal and illegal inter-firm activi-
ties. The key concepts of shared competencies in
terms of technological proximity, and face-to-face
relationships in terms of geographical proximity,
can increase opportunities in both. However, social
proximity is one of the main focuses in this analy-
sis. The unifying element of trust resulting from
close links does not appear to be an efficient gov-
ernance mechanism for reducing the cost of corrupt
activities, in contrast with standard practice legal
exchanges.

This research contributes to our understanding
of corruption in inter-organizational co-operation,
by clarifying how the choice between two hidden
agreements can be made. The prevention of corrupt
exchanges can be informed by a greater understand-
ing of their dynamics. We reveal how different con-
texts offer specific advantages in corrupt agreements
through proximity, which has implications for inves-
tigative activities. Our results highlight the need for
increased awareness of the importance of proximity.
Our study is highly contextualized, which represents
its main limitation, as it focuses on crimes involv-
ing private firms in one national setting. The dataset
is deliberately narrow, and the nature of the data ori-
ented our approach. Thus, the main unit of analysis
considered was the lead firm involved. The concept of
proximity is also limited in terms of the data from the
judgements, as this only provides insights into a small
sample of a much wider phenomenon. No direct
inferences can be made with regard to other corrup-
tion practices, nor to other countries, although the
research design could inform further studies under-
taken elsewhere. Using objective data about hidden
phenomena (i.e. corrupt exchanges and the under-
ground economy) can also be problematic, and thus,
we may not capture its full extent. In addition, our
reliance on court judgements may simply capture the
actions taken by criminal justice and anticorruption
bodies, rather than the corruption itself. However,
these data offer important insights into the dynamics
of corruption and provide details that are difficult to
obtain elsewhere.
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Finally, the corruption we examine is on a domes-
tic scale. This overlooks the corruption within trans-
national inter-firm relationships. An in-depth under-
standing of the dynamics of corruption in more
complex environments is thus necessary, to cast light
on a range of scenarios in terms of proximity and
transaction costs.
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