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Abstract
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Essays on the Economics of Organized Crime: Evidence from Italy

by Francesca Maria CALAMUNCI

With the change of organized crime activities in legitimate business through the cre-
ation of legitimate companies, most of the countries, among which Italy, introduced
specific regulation to fight and weaken the financial basis of OC. However, despite
the growing literature on the OC economic impact and the OC companies’ character-
istics, some aspects are still not investigated. The present Ph.D.’s thesis reviews the
evolution of OC and the law, focusing of literature effort in Chapter 1 and identifying
the research questions, drawn up in the following chapters. In Chapter 2, applying a
micro-economic theory, I study how the OC infiltration in legal business makes the
operation of such companies more profitable, establishing a comparison with legal
ones. The theoretical model developed focuses on OC effort during productive ac-
tivities.
In Chapter 3 I evaluate the causal effect of judicial administration on a sample of
Italian criminal firms in the period 2004-2016 to shed light on the dynamic path of
the firm’s performance from pre-seizure to post-seizure phase. The results reveal
that being under measure has adverse effects on the profitability and efficiency level
with an increment in the leverage level. The evidence suggests that removing crim-
inal ties makes challenging for the new administrator to maintain profitability and
efficiency level.
In Chapter 4, I analyze the indirect economic effects of an enforcement law targeting
firms affiliated to criminal organizations in the four regions in the South of Italy. The
experimental design allows the control for confounding effects at the firm, market,
and year level. The results indicate that there are significant positive spillovers from
the enforcement law. Legal firms’ performance and turnover rise by 2.2 and 0.7 per-
cent, respectively, in the first four years after an organized crime firm is placed under
judicial administration. Investments measured by tangible and intangible assets in-
crease with the number of firms entering into judicial administration by 0.75 percent.
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Chapter 1

Organized Crime, Preventive
Measures and Literature

1.1 Introduction

Organized Crime (OC) in Italy is an old phenomenon, and it is particularly prevalent
in four regions in the South (Sicily, Calabria, Campania, and Apulia), taking differ-
ent names (Cosa Nostra, Camorra ‘Ndragheta and Sacra Corona Unita), generally
called with the generic terms of Mafia. For about a century, the Italian Mafia-type
has been regarded as the prototype of organized crime, so that its definition was as-
sociated with the understanding of organized crime (Paoli, 2004). Representing an
operational model for the other criminal organizations, most of research focuses on
Italian cases, and hence, the different analyses carried out offer insights about crim-
inal organizations at global level (Pinotti, 2015a).

Organized crime groups (OCGs) have been operating in illegal activities and
across several legal economic sectors, investing their illicit proceeds. Estimating the
total organized crime income is not easy; indeed, there have been several attempts.
In Italy, the Italian Anti-Mafia Board has assessed that the organized crime’s total
financial flow accounted for 150EUR billion in 2012 (UNICRI, 2016). Furthermore,
the US Department of State (2015) evaluated Italy’s black market to be top 12.4% of
the nation’s GDP, roughly $250 billion.

In the last two decades, the infiltration of organized crime in the legitimate econ-
omy has grown with social and economic consequences around the world. Given
the strong interconnection between economic and criminal activity, it is difficult to
identify the border between legal and illegal activities. Indeed, the link between
organized crime and legitimate business can take distinct shapes such as direct or
indirect control of legal enterprises. The legitimate business can be the target or the
tool of criminal activity, representing a way to achieve several goals and to establish
a prestigious role in society. The need to preserve power and importance in soci-
ety, linked to increase profits and make money, has affected the evolution of Italian
OCGs. Organized crime groups’s interest in penetrating legitimate economy causes
the necessity to reform the anti-Mafia legislation, that has some limitations in fight-
ing it. The legislative revolution started with the implementation of the Rognoni-La
Torre law. The most important achievement was the acknowledgment of the unlaw-
ful mafia-type association and the introduction of personal prevention measures, as
well as of patrimonial nature. With the following legislative packages, patrimonial
preventive measures gain a remarkable function with respect to criminal prosecu-
tion. Today, the measures are reaching excellent results in terms of weakening the
patrimonial component of Mafia assets.

Starting from the several specifications of organized crime shared in literature,
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because of its nature of “umbrella term,” the chapter focuses on the specific con-
notations of the Italian case and its activities in both illegal and legal market. The
provided analysis helps disentangle and clarify the definitions and some of the fea-
tures in view of its empirical applications. Then, the chapter will provide the key
definitions of OC infiltration in legitimate business, and it describes the critical fea-
tures of the penetration through legal companies.

Understanding how, over time, organized groups have undergone an entreprene-
urial evolution is essential to analyze all the features and aspects. Indeed, the OCG’s
relevance in legitimate business through companies has played a predominant role
in the Italian economy. There are several contributions, adopting a sociological,
political or economic perspective, focused on these aspects. Also, how the phe-
nomenon impacts productivity and economic growth and how it affects society are
very discussed issues.

In consequence of OC evolution, different interventions have been approved by
several jurisdictions, and in particular, the section highlights the Italian institutional
background and changes in the Italian anti-Mafia law. The current judicial frame-
work is efficient in attacking the financial bases of OCGs; indeed, the chapter also
analyzes the numerical effects of the law on fighting the phenomenon of the infil-
tration. Given the meaning of OC companies, their characteristics are of particular
attention to the scientific community, and this has developed a new line of investi-
gation. Lastly, I will conclude and present the goals of the dissertation.

1.2 Organized Crime and Activities

Organized crime represents a relevant economic issue both in developed and in de-
veloping countries. Historically, Italian organized crime is one of the most devel-
oped criminal organizations in the world with the American Mafia,Russian Mafia,
Mexican Narcos, and Colombian Cartels.

Despite the relevance of the phenomenon, for long time doubts have been cost
over a single universally shared definition. For this reason, clarifying the concept
and the meaning of organized crime may be helpful to develop the analysis. In inter-
national literature, the definition of organized crime groups agrees with Article 2 of
2000 UNTOC, United Nations Conventions against Transnational Organized Crime
(so-called Palermo Convention). According to this convention, organized crime is:
"a structured group of three or more persons, existing for a period of time and acting in
concert with the aim of committing one or more serious crimes or offenses (. . . ), in order to
obtain, directly or indirectly, a financial or other material benefit". This definition implies
that an OCG must match four criteria:

• A collective element through a significant group of criminals working together;

• A structure defined with definite roles or in the collective hierarchy;

• Constant and perpetual criminal activities over a considerable period;

• Considerable benefit: criminal activity allows to make economic profits or also
to achieve personal interests.

Coherently, criminologist literature (Kenney and Finckenauer, 1995; Levi, 2002) de-
fines the profile of organized crime paying attention to the use of extreme intimida-
tion, bribery of public authority, infiltration in the legitimate economy and obstruc-
tion in the political process.
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All the elements, defined in the definitions, are considered in anti-Mafia laws in
some countries, like Italy and US, and also used as the “operational definition” by
the international police community. Indeed, the definition provided by FBI describes
organized crime as a perpetual criminal conspiracy with an organized structure that
is successful because of its use of fear, corruption, and violence. Looking at the
Italian organized crime involvement, according to Europol (2013), other central and
interconnected tenets have to be considered: family, power, respect, and territory.
These elements have represented the strength of its roots in the society, the achieve-
ment of the control and prestige, and the propulsive thrust of the OC evolution in a
legitimate economic business.

According to the Department of Justice (2008), organized crime and all crime as-
sociations can manipulate financial markets and bank institutions and penetrate in
some legal activities. Globalization and the new financial instruments have changed
the OC interference in the economic and political sphere and have facilitated the
concealment and dissimulation of reality.

Nowadays, the Italian organized crime portfolio is made up of different kinds
of activities. On the one hand, it maintains a parasitic relationship with legitimate
economy, through the usual activities like intimidation, extortion, and racketeering.
On the other hand, the involvement of OC groups plays a central role in running
business in the legal market. So, the series of activities include not only murder,
loan-sharking, racketeering, drugs smuggling, human trafficking, products coun-
terfeit, prostitution, money laundering, gambling, but also investments in the legal
sector such as construction and quarrying, investments in hotels and restaurants,
and toxic waste disposal. The mentioned activities serve not only as investments for
speculative purposes but also for personal use and as a reward for the organization
members. In the Italian context, since the 60’s organized crime groups have modi-
fied their interests in other types of services, such as infiltration in private and public
business; vote process supporting politicians, enforcement of cartels, control of firm
market competition. Particularly relevant is the spread of the infiltration in legiti-
mate business, with the creation of legal companies, managed by crime members.

1.2.1 Preliminaries: Key Definition and Features

Analyzing the evolution of OC infiltration in legitimate business and the presence
of OC company requires the clarification of some concepts. One crucial explanation
concerns the concept of legitimate private economy. To define the concept, it is useful
to use the framework proposed by Gurciullo (2014).

In figure 1.1, the blue part expresses the extensive picture of economic activi-
ties, defined as a "network of actors that deal with the management of human, natural
and technological resources for the production, manufacture, trade and distribution of goods
and services in a given territory"(Mankiw and Taylor, 2006). Within this environment,
all types of economic activities, from informal ones (i.e., not registered by any au-
thority), to illicit ones (i.e., the buying and selling of stolen goods) are included.
Legitimate economy, therefore, is the orange subset, and it is defined as the aggrega-
tion of economic activities that implicates actions that are not punishable by the law,
and are formally recorded by an authority (ISTAT, 2006). This kind of activity might
be carried out by the government or by organizations owned by private individuals
(or, exceptionally, by both of them). This last case is the legitimate private economy.
A criminal group penetrating private legal economy can be imagined as an agent
working in the surrounding area of the blue set, moving into the core of the larger
green subset.
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FIGURE 1.1: Classification of the Concept of Economy

Notes. Source: (Gurciullo, 2014)

Another necessary focus is on the definition of OC infiltration in legal economy.
It is defined as: "any case where one physical person, belonging to an organized crime group
or agent in its name, or one physical person previously linked, invests financial or human
resources in order to participate in the decisional process of a legal company"(Savona and
Berlusconi, 2015).

Regarding the definition of OC companies shared in specialized criminologist
literature (Champeyrache, 2004), they are defined as: "Legally registered Mafia firms
(LMF) are those apparently engaged in carrying out legitimate activities, but owned by Mafia
Families". From both definitions, four common characteristic elements of OC infil-
tration result:

• Presence of organized crime;

• Presence of a physical person;

• The employment of resource;

• The involvement in corporate decision-making process.

Moreover, the level of OCGs involvement in legitimate business varies from a lim-
ited interaction to complete ownership control, and simultaneously, the degree to
which the integrity of the legal economy is compromised changes (Von Lampe,
2015). The interference of organized crime in the decision-making process can be
shown in different forms, not necessarily having a similar pattern. The nature and
the extent of criminal involvement in legitimate businesses vary, as the implications
of this involvement do. It can be exercised by a member of the criminal organi-
zation (direct internal control), figureheads operating on behalf of the organization
(internal indirect control), or through the implementation of coercive measures on
managers or supervisors employed by an existing business (external monitor). The
choice of the degree of infiltration depends on OCGs goals and interests: on the
one hand, legitimate business represents the target of criminal activity; on the other
hand, it is the tool of illegal ones.

On a phenomenological level, it is possible to distinguish:

• OC companies in strictly speaking that are: those set up (or acquired) on the
initiative of a criminal organization managing them; and those led (directly or
indirectly) by a single person, linked with OCG, in his exclusive interest.



1.3. Background: OC Infiltration of into Legitimate Business and Evidence 5

• The “OC infiltration enterprises,” in which the entrepreneur, even if not part
of the criminal organization, establishes a stable relationship of cohabitation,
accepting the services offered and exchanging them with other services and
complementary activities. In this last case, the OC companies enter into more
or less stable relationships with criminal organizations, even without being
included or “contiguous,” only to make lucrative deals.

In both cases, the success of these firms on the market is guaranteed by the occur-
rence of informal rules in corporate decision-making capacity.
Santino (2006) identifies five types of companies, 4 of which in connection with or-
ganized crime:
a) Companies engaging in illicit manufacturing and using violent methods of dis-
couragement of competition.
b) Companies carrying out unlawful production activities and using peaceful formal
methods.
c) Companies carrying out legitimate production activities and using violent means
of discouragement of competition.
d) Companies carrying out lawful production activities and using formally peaceful
means.
e) Screen companies that do not perform at all, or only to a minimal extent produc-
tive activity, but they are instead used for the money laundering of illicit origin.
The first three categories are companies linked to organized crime, or at least they
include criminal methods in their business. Instead, the fourth category corresponds
to one lawful company operating correctly. The last definition corresponds to com-
panies operating through a dense network of other companies to avoid controls and
tracking of money flows. Those are companies that appear to be of the fourth cate-
gory, but which play the role of support for the first three categories.

1.3 Background: OC Infiltration of into Legitimate Business
and Evidence

OCG importance of in legitimate business through companies has played, over time,
a predominant role in Italian economy. So, understanding how mafia-type organi-
zations have undergone a deep evolution is helpful to analyze all their features and
aspects.

Since the 1970s, criminal associations features, which mainly were incorporated
into the behavior of the member and in the typical actions, have been replaced with
structures capable of interacting with the legal and economic system in its many
features, integrating perfectly into national and international production circuits. In
particular, until that moment, defining Mafia as an association was not possible, be-
cause the main feature was recognized in criminal behavior. Between the end of the
19th century and the beginning of the 20th century its role of mafia member was in
an intermediate state between the lawless moment (from the Greek a nòmos, with-
out laws, violent affirmation without statute) and the legal one, institutionalization
and approach to men and to organs of the State. Mafia institutionalizes its presence
in society by placing itself as a mediator, increasing and affirming its role in the com-
munity.

However, after World War II, Mafia power has lost its legitimacy, considered only
as an ordinary criminal. At this point, in order to increase the prestige on society, a
change took place through state delegating to mafia: many of mafia elements entered
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the public administration; relatives were included in the most influential adminis-
trative apparatus (the so-called “manipulation of relationship”), and the criminal
groups established strong relations with representatives of political, regulatory and
business environments. The outlined context allowed criminal groups to influence
the new legal framework in the country and develop favorable rules to their inter-
ests.

Thanks to this significant relation and the increasing success in the society, from
the seventies the mafia has evolved towards forms of entrepreneurship: fundings
granted to subjects affiliated with organized crime have increased, the building mar-
ket has become the field where OCGs easily speculate and earn, competition is erad-
icated, income and the possibilities for growth have increased. The OC company
guarantees unparalleled efficiency (neither trade unions, nor any strikes, are fore-
seen). These results allow OC companies to carry out work with large companies. In
this way, organized crime associations were able to take roots in the society in which
they operated, creating a real class.

In this regard, a growing literature focused on OC infiltration in legitimate busi-
ness, by looking at reasons and opportunities explaining why OCGs has undertaken
this evolution. According to sociological studies, OC infiltration in legitimate busi-
ness represents the primary means through which to achieve several goals and may
provide a useful channel for illicit purposes. OCGs may decide to invest, for ex-
ample, in retail activities, characterized by a high cash turnover. This new activity
increases the possibility to hide, through falsification of accounts, fictitious certifi-
cation and invoicing, and a variety of strategies, incomes from illegal activities that
cannot be justified (Anderson, 1979; Fiorentini, 1999; Savona and Riccardi, 2011).
Running legitimate business promotes the image of OC members respectability and
allows to hide criminal profits. In this way, the entrepreneur can gain social sup-
port and get access to the world of economics and politics, allowing an extension of
network of contacts of organized crime’s beyond the criminal underworld (Savona,
Calderoni, et al., 2011). Social visibility and partnership with officials’ State and pri-
vate sector might be a source of security and greater access to public and/or private
funding and a lower cost of credit (Transcrime, 2013). In sum, OC infiltration in legal
businesses allows them to pursue and consolidate more profit.

Criminal organizations, therefore, try to act like corporations, getting character-
istics similar to legal business models such as specialization, growth, and develop-
ment of network-relationships with other economic agents. Legal and illegal activi-
ties are closely intertwined: legal activity is helpful for pursuing illegal ones,and this
allows money laundering of illegal profits (Fantò, 1999). They are often companies
born according to law and with a reputation of respectability in the market, which
establishes relationships of joint interest and partnership with OC representatives.
Therefore, OC companies typical features are not located in their business, which
can be lawful, but in the accumulation process that has led to their set up as well as
to the power of intimidation on which they rested (Fantò, 1999). The intimidation is
a precondition that allows the domain of the territory by the company. Meanwhile,
it represents a plus-value that is added to the one that generally produces the capital
invested in the same area and under the same conditions. The business tool allows
mafia organizations to invest the proceeds of their illicit activity to increase profits,
extend their influence, and exercise their power more forcefully.

The influence exercised by organized crime’s legal activities in the market is the
focus of a growing literature analyzing it using several approaches and perspec-
tives. There are several contributions focusing on infiltrated-firm characteristics.
Also, how the phenomenon impacts productivity and economic growth and how



1.3. Background: OC Infiltration of into Legitimate Business and Evidence 7

it affects society are very discussed issues.
With a sociologic perspective, Arlacchi (1983, 2010), analyzing the OC infiltra-

tion, defined as “Mafia entrepreneur,” stresses several qualitative aspects that can
be sources of competitive advantages for OC-infiltrated firms in comparison to the
legal counterpart:

• Discouragement of market competition (ensuring goods and raw materials at
favorable prices, as well as orders and contracts using criminal intimidation
acting like a real trade barrier);

• Wage compression (negation of rights of trade unions, social security contri-
butions and insurance avoidance, non-payment of overtime);

• Accessibility of financial funds (investment of significant proceeds coming from
illegal business) and consequently, the possibility of not bearing the cost of
credit.

Instead, strategic management literature (Duplat et al., 2012) with a principal-agency
view, identifies four aspects, typical of legally registered Mafia firms, in the gover-
nance mechanisms such as violence and intimidation, corruption, affiliates’ turnover,
and firm turnover. All these mechanisms help in mitigating agency’s risks (adverse
selection and moral hazard) and monitoring agents’ behavior.

Researchers have studied how OC infiltration impacts the economy. The per-
vasive OC presence influences institutional systems and violates democratic civil
standards. A complete illustration is present in the documents of the Financial Ac-
tion Task Force (FATF): "Organized crime can infiltrate financial institutions, gain
control of large sectors of the economy through investment, or offer bribes to public
officials and indeed governments. The economic and political influence of criminal
organizations can weaken the social fabric, collective ethical standards, and lastly
the democratic institutions of society" (FATF, 1999, 2014). Empirical studies high-
light how organized crime influences government efficiency (Allum and Siebert,
2004), and on electoral competition (G. Daniele and Geys, 2015; De Feo and De Luca,
2017). As a result, corruption increases, the quality of the institution is weakened,
resource allocations are distorted, and public spending is misused (La Spina and Lo
Forte, 2006). Following, a strand of literature studies the distortive effects on FDI (V.
Daniele and Marani, 2011) and public transfer (Barone, Narciso, et al., 2012; Galletta,
2017) finding that the embezzlement of public resources generates adverse political
and economic effects (G. Daniele and Dipoppa, 2018).

Most economic studies have described organized crime as an obstacle to eco-
nomic development, focusing on its economic consequences. Empirical evidence
reveals a negative effect of criminal presence on economy discouraging legal perfor-
mance. It lowers GDP growth (Detotto and Otranto, 2010; Peri, 2004; Pinotti, 2015b;
Tullio and Quarella, 1999), reduces investments (Enders and Sandler, 1996; Pelle-
grini and Gerlagh, 2004) and affects employment rate (Peri, 2004).

The literature on organized crime micro-effects is piecemeal: only a few studies
investigate the effect of crime on firms’ activity, examining the different economic
aspects and their impact on the growth-crime relation for SMEs (Islam, 2014). Also,
Albanese and Marinelli (2013) highlight negative consequences of operating crim-
inal groups on corporate productivity, due in particular to its ability to control on
the territory. Additionally, the organized crime interference may cause an adverse
selection on financial condition terms. It distorts the perception of investments, in-
creasing uncertainty associated with weaker law enforcement. Bonaccorsi di Patti
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(2009) analyzes the effect of OC on pricing Italian bank lending: risks related to
crime affect the short-term cost of credit and increase the demand for guarantees by
banks and the composition of credit among different categories of loans. Businesses
operating in high crime domains use relatively fewer financial receivables, and of
these more frequently in discovery and revolving credit lines.

1.4 Evolution of the Law: from the Rognoni-La Torre Law to
the Anti-Mafia Package

The evolution of OC from an organization with “agrarian” connotations to an orga-
nization capable of infiltrating legal markets, has also led to a change of legislation
since it faced some limitations treating the phenomenon as a crime of a single indi-
vidual. There was no legislative instrument to pursue the mafia phenomenon as an
association. Lawyers recognized the need to attack criminal organizations in their
economic and financial components, connected to the exercise of criminal activities,
money laundering, and the investment of illicit proceeds, through measures aimed
at seizing and confiscating the illicit assets obtained.

The legislative change took place with Rognoni-La Torre (law on 13th September
1982, No. 646). This law established fundamental elements that defined the shift in
strategy in fighting organized crime, substantially modifying the countenance of the
law by preventive measures. The establishment of this law involved the introduction
of art 416-bis1 in the Italian criminal code, which, for the first time in the national le-
gal experience, sanctioned the mafia as an association. This article recognized mafia
association with independent criminal relevance, identifying the operating methods,
and specific purposes. The effective techniques are represented by the intimidation
force of the association bond and the condition of subjection and consequent omis-
sion. The particular objectives refer to committing crimes, managing or controlling
(directly or indirectly) economic activities, the concessions, the authorizations, pub-
lic tenders and services, unfair profits or advantages for themselves or others. From
this moment on, mafia has been framed in the judicial system as an association, and
finally, individual people or individual criminal acts are no longer pursued.

Another significant change provided by “Rognoni-La Torre” law is the intro-
duction, alongside with personal prevention measures, of those of patrimonial na-
ture. The law provides the seizure and confiscation of the assets of which the lawful
source has not been proven, found in direct or indirect availability of suspects be-
longing to a mafia-type association. The purpose of these preventive measures is the
impoverishment of criminal organizations and people involved in criminal events.
The action of the State is thus shown in terms of patrimonial investigations, seizure,
and confiscation of assets, and economic isolation from the context in which the
accused person operates. The definition provided by the penal code in the article
416-bis states that committing crimes does not constitute the primary purpose or
the ultimate purpose of mafia association, indicating several goals. In this way, the
objectives of the law suit the need to research and control the crime association eco-
nomic power and highlight how it is characterized by mechanisms and dynamics

1A mafia type association consists of three or more individuals and those who belong to it use power
or intimidation afforded by the associative bond and the state of subjugation and criminal silence
which derives from it to commit crimes, to acquire directly or indirectly the management or control of
economic activities, concessions, authorizations or public contracts and services, either to gain unjust
profits or advantages for themselves or for others, or to prevent or obstruct the free exercise of the vote,
or to get votes for themselves or to others at a time of electoral consultation
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allowing the infiltration in the legal economy. In this sense, the law does not make
a distinction between criminal profits and formally licit profits because they derive
from the simple existence and popularity of the associative bond and all equally pur-
sued through intimidation and violence as conventional instruments. (Cass. Pen.,
sez. I, 27.11.2008, n. 6930; Cass. Pen., 11.01.2000; Cass. pen., 16.03.2000).

The aforementioned article establishes that “anyone who is part of a mafia-type as-
sociation, formed by three or more persons” is subject to the sanction indicated. So, the
agent subject could be anyone. The minimum participatory threshold is identified
in the activity of those who make a conscious contribution to the life of the associa-
tion, knowing its characteristics and using the intimidation force and the conditions
of subjection and the “silence code” deriving from it. The second paragraph of art.
416-bis identifies, in addition to the participation, further expressive behaviors that
are the promoter, director, and administrator2.

In sum, Rognoni-La Torre law has relevant importance not only for OC identi-
fication, cataloging the phenomenon and the role but also for the introduction of
preventive measures. Legal action has affected the criminal organization, chipping
away the capital accumulation, feeding OC influence on the territory, and in parallel,
increasing social control and intimidation power.

1.4.1 Preventive Measures and Judicial Administration

Law 646/1982 represents the legislative turning point to fight against organized
crime. It provides the implementation of preventive measures by the Court, on the
proposal of the Public Prosecutor’s Office or the Police Authority, on the assets un-
der “the suspected belonging to mafia association.” These preventive measures have
the aim to take the assets away from the criminal circuit and allocate them to other
purposes, exempt from illicit conditioning. In particular, measures consist of seizure
(applicable where, “on the basis of sufficient clues, such as the noticeable inequality be-
tween the standard of living and the amount of apparent or declared income, there is reason
to believe [that the assets] are the result of illicit activities or constitute their re-employment”)
and in confiscation (ablative instrument “of the seized assets of which legitimate origin
has been demonstrated”). However, at this stage, the function of these preventive mea-
sures was entirely “accessory” in comparison to those of personal nature, and could
not be applied in absence of the latter.

Other changes arrived with the following legislative packages:

• Law 55/1990. The legislator introduced art 23-bis in law 646/1982, making
independent relevance to the patrimonial and personal measures.

• Law 356/1992. The legislator introduced, in art. 12 sexies, a new type of con-
fiscation supporting criminal and preventive ones. It is envisaged that in cases
of conviction or "plea bargain" ex-art. 444 c.p.p. for certain crimes, including
mafia-type association, the confiscation of money, assets, and other benefits are
always arranged3.

2The more a person is involved in these roles, the more severe the sanction is.
3Also in this case, it is applicable when the condemned cannot justify their origin or when he is the

owner or has the availability in disproportionate value in comparison to his income or his economic
activity. The same article (paragraph 4-bis) provides that even in these cases of confiscation, the mea-
sures concerning the management and destination of the seized and confiscated assets envisaged by
law 31 May 1965 n. 575 and subsequent modifications are applied.
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• Decree-Law 92/2008, Conv by Law 125/2008 (the so-called “Security Pack-
age”). The main reform is constituted by the reversal of the "ancillary prin-
ciple" introduced by Rognoni-La Torre law, with the possibility of separate
application of financial measures from those of a personal nature;

• Law 94/2009 which, in addition to extending the categories of people subject
to anti-mafia measures, acts again on the principle of accessories, providing
the possibility of applying financial measures regardless of the social danger of the
proposed [...] person at the time of the prevention request;

• The DL 4/2010, Conv. by Law 50/2010, which sets up the National Agency for
Administration and Destination of Assets Seized and Confiscated from Orga-
nized Crime (ANBSC).

• The fragmentation and lack of systematic harmonization have led the legisla-
tor to carry out a complete reorganization of the regulations with the Antimafia
Code (Legislative Decree 159 of 2011).

Law 646/1982 and, currently, the Anti-Mafia Code (Legislative Decree 159 of 2011),
provide that, in presence of a situation of a person belonging to a mafia associa-
tion, both the procedure for ascertaining the associated crime and the process for the
application of the prevention measure must be activated simultaneously. The pre-
ventive measure has a distinct function and nature concerning criminal prosecution.
The criminal prosecution law tends to punish the violation of criminal law (and its
application is subject to the establishment of a crime and the guilt of the accused).
The prevention measure does not imply a crime and aims to prevent subjects from
committing dangerous duds; it is one of those necessary and adequate measures to
preserve the public interest.

Once the procedure for the offense relative to in Article 416-bis has been acti-
vated, the public prosecutor shall notify the Prosecutor of the Republic to implement
the patrimonial preventive measures (art. 23-bis). The prevention action is inde-
pendent from criminal prosecution: through the separate development of the two
trials, there is the possibility to use preventive measures of assets already subjected
to criminal seizure. However, the effects of the measures provided by the anti-mafia
law remain suspended, pending the outcome of the criminal trial, and can only be
revoked if the criminal seizure is revoked. Hence, the principle of a formal priority
of criminal seizure and possible confiscation concerning the measures of asset pre-
vention, since the penal trial offers more substantial and formal guarantees. During
the prevention procedure, precautionary measures of patrimonial nature are envis-
aged.

Preventive measures can be divided into two categories: the first, defined as
“typical,” requires that the people subjected to the prevention procedure are as-
sessed regarding their degree of danger; the second, “atypical,” are applicable out-
side the prevention procedure and therefore they are independent from the danger
of the subject. Among the typical precautionary measures, there is the seizure, which
the court can order with a deliberate reason against that person who, subjected to
prevention procedure, might directly or indirectly arrange the assets. In particular, it
is applied when the value of current income is disproportionate in comparison to the
declared income or the economic activity carried out, or when, based on sufficient
evidence, authorities believe that they are the result of illegal activities or represent
re-investment of funds. The diagram below summarizes the main points.
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Law 1982 and Anti-Mafia Code

Simultaneous application of

Criminal Measure

Conviction and relation to the
crime the person is accused of.

Preventive Measure

Based on sufficient evidences
of illegal activities.

Typical: assessment of
the dangerousness

of the subject.

Atypical: outside the prevention
procedure and independent
of the danger of the subject.

Once the seizure has been decided, the Court appoints the delegated judge and
the administrator who are responsible for managing the seized assets. The ap-
pointed judge manages the administration, in the sense that he dictates the inspiring
guidelines and supervises the behavior of the judicial administrator, exercising con-
trol over management on behalf of the Court, which has exclusive and functional
competence in relation to the adoption of all the measures concerning the custody,
conservation, and management of the seized or confiscated assets. He has also to
authorize, in advance, acts of extraordinary administration. The administrator, in-
stead, has the task of keeping the seized property intact, he must accomplish his
duties using the diligence of the good father of the family.

The legal framework, in addition to the conservation and custody of the seized
assets, hopes for an increase in the profitability of these assets as applied in art.35
comma 5 of the anti-Mafia code; the administrator managing the assets has to guar-
antee the achievement of the same benefit as the real owner had kept the direct
management. To pursue these objectives, the administrator must be a professional
registered in a special register of judicial administrators who are experts in business
management, ensuring maximum competence, and adequate management skills.
With judicial administration, the objective of the company changes: it is not the op-
timization of profits and the accumulation of mafia clans wealth or other criminal
stakeholders, but the search for a new organizational structure, in line with the law,
but still able to operate efficiently. It has to be functional to the efficient management
of the company and, therefore, directed to guarantee the survival of the company
and the growth of social welfare. Seizure and confiscation, because of their preven-
tive functions, are not intended to enrich the Treasury, but rather to eradicate a tool
to commit crimes and to pollute the market.
The judicial administration has two distinct phases:

1. The first one, which goes from the issuing of the seizure decree to the confisca-
tion decree of the first degree;

2. The second, administrative one going from the confiscation of the first degree
to the definitive one.

The administrator’s first task is to check in advance whether there are positive mar-
gins to renew asset management: he submits to the judge a detailed report, indicat-
ing the status of the assets, their possible market value, the rights of third parties,
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and a suggestion about the most profitable forms of management. Once the sit-
uation has been ascertained, the Court approves the project and issues guidelines
for the management of the company. At the end of the administrative procedure
and, in any case, after the confiscation of the first instance, the judicial administra-
tor shows the appointed judge the management report, which sets out the ways it
will be managed, and similarly the evidence of the sums paid and collected, the an-
alytical description of the assets, and the final balance. The judge goes on with his
controls and, if there are no objections, approves the report.

With the first-level confiscation decree, a second phase is opened in which there
is a “transfer of power”: the whole administration of the asset moves from the judi-
cial body to the National Agency. Like the judicial administrator, during the entire
proceeding, the Agency has to provide the custody, the preservation and the admin-
istration of the assets seized. Following the “definitive” confiscation of prevention,
assets are acquired to the State property, free of charges and burdens. The definitive
confiscation consists of the destination of the assets to the community. At this time,
the National Agency administers the confiscated assets and the allocation of them
for institutional and social purposes, according to the specific procedures indicated
in the Code.

1.5 Effects of the Law: Confiscation, Seizure and Firm Char-
acteristics

The introduction of the anti-organized crime package has had a remarkable impact
on legal economy, because of the considerable increase in the amount of assets under
the preventive measure, i.e., seizure and confiscation. The system developed, from
Rognoni-La Torre law and following modifications, has been directed to weaken the
economic profile of criminal associations. In particular, according to the analysis
provided by the DIA (Anti-Mafia Investigative Direction), from 1992 to 2018, the
number of confiscations and seizures has increased considerably. The study carried
out reflects the impact of the different laws that over time the Italian law system has
introduced. In this period, as reported in table 1.1, the Anti-Mafia Section has seized
17 billion euros and confiscated 10 billion to different criminal groups active in Italy.

TABLE 1.1: DIA Number: Seized and Confiscated Assets

Sources: DIA Rilevazioni Statistiche.Values of seized and confiscated assets are expressed in euro

Another analysis can be provided through the use of the ANBSC statistics. Ac-
cording to this organ, indeed, in 2018, the number of goods confiscated and given
back to the community is equal to 16,526. The assets are represented by 15,573 prop-
erties and 953 companies; to these amounts, also 19,958 units, of which about 16,979
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properties and 2,979 companies are listed as seized, or confiscated with the final
sentence but which are still pending destination. Here there is a detailed table about
companies:

TABLE 1.2: ANBSC Statistics: Focus on Companies

Notes.Personally elaborate ANBSC data.

FIGURE 1.2: Maps: Regional Differences

Notes.Personally elaborate ANBSC data.

As illustrated in map 1.2, regions with the highest level of Mafia infiltration in
companies are Sicily, Campania, Lazio, Calabria, Lombardia, and Apulia. Among
the 953 companies definitively destined, limited liability companies represent 62%,
followed by individual companies (16%), limited partnerships and general partner-
ships (15%) and only marginally public limited companies (2, 17%).

The preference for the limited liability form is due to the fact that it allows a
compromise between the creation of a company and the concealment of criminal
identity (thanks to the splitting of capital among different subjects); this latter objec-
tive is also pursued thanks to the use of nominees and corporate control structures
for cross-shareholdings.

Furthermore, the same data contain also an indication of the sector affected by
the infiltration. The favorite sectors of economic activity are those of low technology.
In particular, the construction sector (24, 54%) stands out and the wholesale/retail
follows (19, 39%). Significant presence, also, in the professional and service activi-
ties (15, 81%), education, health and social assistance (12, 95%) and hotels and restau-
rants (9, 47%).
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TABLE 1.3: ANBSC: Sectorial Distribution

Notes.Personally elaborate ANBSC data.

The growing enforcement of activities and the unique jurisdictional framework,
offer the possibility to collect significative firm-level data and use the exogeneous
shocks to employ quasi-experimental design. Indeed, these companies are of par-
ticular interest to the scientific community, given their social responsibility and the
importance of market competition.

In literature, an emerging line of research is aimed to study the characteristics of
OC companies. Most of them are based on accounting information, even if the relia-
bility of accounting data can be questioned. However, although in criminal business,
accounting needs to help hiding the crime, it maintains all the necessary features and
the impression of rationality and credibility (Compin, 2008). According to this line,
OC companies accounting information incorporates some significant differences in
management from those of similar companies, for which there is no organized crime
association. Fabrizi et al. (2017) provide a first attempt to investigate financial char-
acteristics and management of criminal companies located in Central and Northern
of Italy. The analysis reveals that criminal connected firms are on average bigger
in size, have more debts and lower liquidity than legal ones. Moreover, the study
shows the existence of three different types of criminal firms, helpful in several needs
of criminal organizations.

Another critical study is carried out by Transcrime (2013) with the goal of iden-
tifying and understanding why organized crime invests in companies, the sector
and territories target of infiltration and the difference in terms of investment strate-
gies between criminal organizations and how OC companies are managed and con-
trolled. This study allows to identify differences in companies’ sources and method
of use. Looking at the sources, companies show limited levels of bank debt com-
pared to legal ones in the same sector because they can draw from the revenues of
criminal activities to finance the investment. However, social consensus, control of
the territory, and partnership with manager or politicians might be a source of secu-
rity for greater access to public/private funds. In sum, the total debt level is higher.
The causes could be accounting reasons (to mask contributions) or as sufficient expo-
sure to suppliers (intimidation as a means of pressure and delay). On the other side,
for the employment methods, for active OC companies, the assets are constituted by
tangible and intangible type, for OC companies with little activities, the assets are
held in current asset and only in residual in capital asset. Overall, these companies
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are characterized by a compression of costs: lower costs to suppliers, lower labor
cost, and lower production costs.

This strand of literature was followed by Ravenda et al. (2015a,b) with two stud-
ies: the first study examined earnings management and labor tax avoidance in Mafia
companies; the second one focused on how it is possible to use accounting data,
through the development of a logistic model to predict the probability that a firm
is connected to organized crime. This last detecting model has been taken over by
Castellano et al. (2017) who has made some improvements regarding the parsimony
of the number of variables.

Using accounting data, several scholars studied how criminal organizations op-
erating in the legitimate business in both input and output market impact the econ-
omy. Among them, Fabrizi et al. (2018) provide empirical evidence of the economic
consequences due to the presence of firms connected with a mafia-type organization
located in North and Central Italy, verifying how the competitive arena is affected by
adverse distortive effects. Bianchi et al. (2017) assess the consequences of organized
crime presence on private firms (working on financial policies and performances)
from region Lombardy, clarifying the influence of having a board member linked
with crime.

1.6 Conclusions and Objectives

The infiltration of criminal groups in legal business has been extensively investi-
gated by several perspectives. Although literature review is aimed to give an exten-
sive knowledge about the phenomenon of OC infiltration in the legitimate market
and its influence on economic and social aspects, some aspects are still not explored.
This literature is a bonanza of insight on OC behavior and capacities that help to un-
derstand how they impact economy. It is also a source of knowledge about the way
criminal organizations infiltrate in legitimate business, feeding on their weaknesses
and fragility.

The literature review on this topic allows the identification of some specific fea-
tures of OC firms. In comparison with legitimate companies, these hidden categories
show differences in performance, relation mechanisms, and ownership governance.
The OC firms’ character is not merely related to illegal activities, but their dark side
can also concern their ability to coercively coordinate production factors (Albanese
and Marinelli, 2013; Transcrime, 2013) and to create agreements and trust relation-
ship with other companies and organizations. Moreover, the competitive scenario in
which OC firms operate is polluted. In sum, the nature of OC companies and their
economic processes require a more in-depth analysis.

The thesis does not study the phenomenon of OC infiltration. On the contrary
the focus is on the analysis of OC firm’s behavior and on directly consequences of
adopted policy (as OC firms’ performance) and indirectly ones (spillover effects on
legal competitors). The idea of consequences is particularly useful to explain some of
the externalities (negative and positive) of judicial policies. The theory of organized
crime and infiltration into legal business has produced an essential contribution in
understanding why specific environments encourage crime more than others.

Hence, the goal of this dissertation is threefold. Firstly, I have built a theoreti-
cal model to study OC companies behavior and their dynamics in the market with
legal companies. Secondly, I would like to verify the causal effect of judicial admin-
istration on OC firm aspects. Thirdly, I ongoing to analyze the spillover effects on
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the firm’s legal performance after anti-Mafia enforcement actions. I can summarize
these research questions in these ways:

1. Organized Crime Firm Behavior and Market Dynamics.

2. What Happens in Criminal Firms after Godfather Management Removal? Ef-
fects of Judicial Administration.

3. Confiscation of Criminal Productive Assets: Spillover Effects on Legal Firms
in the South of Italy.

These aforementioned studies are organized in three chapters organized as stan-
dalone paper. However, all chapters are closely related because of the main object of
the study, represented by OC firms and their nature.
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Chapter 2

OC Firm Behavior and Market
Dynamics

Abstract
The main purpose of this article is to analyze how the infiltration in legal business
by organized crime groups (OCGs) make the operation of such companies more
profitable, establishing a comparison with legal companies. The article applies mi-
croeconomic theory to study OC-infiltrated businesses focusing on OC effort during
the productive activity. By using the framework discussed in the literature, I show
with an economic perspective that OC firms, given their features, are able to sup-
port a lower cost of effort to reduce the cost of their inputs. These particular fea-
tures can help to reach a higher level of capital to labor ratio. In the same way, un-
der ceteris paribus conditions, OC companies achieve a higher level of profitability.
Consequently, the OC firms manager can devote more efforts into the organization
activity, which may increase efficiency in the productive process. OC management
also affects the market dynamics, causing a sort of economic discrimination for legal
companies in some markets.
The findings suggest that OC ownership offers some opportunities for criminal orga-
nizations. OC ownerships are characterized by particular features that allow them to
control labor costs and to reach higher levels of capital intensity. As consequent, this
increases the companies’ market power and causes discrimination effects against le-
gal firms in the market, that should improve the productivity to enter the market
and compete in it. The article contributes to the existing literature on the organized
crime-business nexus and sheds light on OC business management practices and
their impact on the market.

2.1 Introduction

This chapter investigates how organized crime (OC) infiltration affects mechanisms
of operations inside controlled firms. Organized crime firms behavior is a barely
studied phenomenon. What is the influence of OC on mechanisms inside infiltrated
companies? Why does one company, when infiltrated by OC, invest more than its
legal counterpart? Do illicit mechanisms offer economic advantages? What are the
factors behind OC-infiltration of legal businesses? What are the dynamics in the
market? In sum, how OC infiltration shapes the operation of controlled firms and
how firms act within an environment polluted by criminal groups are crucially im-
portant in understanding the behavior of such companies. Despite the increasing
interest in quantifying the effect of criminal organizations infiltration in economy,
economists have not stylized yet a model to study the behavior of such companies.
For example, a line of studies (e.g. Cowan and Century, 2002; Jacobs, 2007; Kelly,
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1999) have analyzed companies, only considering OC presence in terms of racke-
teering activities in legitimate industries.

The study draws on the microeconomic theory that helps to explain how OC fea-
tures incorporated in the mechanisms of governance influence the behavior of those
companies. In the economic framework, the theoretical model of a firm is based on
economic variables in the construction of the objective functions of its profit max-
imization and cost minimization process. Companies decide to enter the market
when they can reach higher profit and to exit the market when they experience a
financial loss. However, a company is a system in constant evolution, whose mecha-
nisms and rules also concern the ability to respond to external and internal changes.
As a result, companies, when framing their objective function should include, be-
sides economic identities, also social, cultural, and ethical ones (Morrison, 2000).
Additionally, the concept of transaction and agency cost helps to analyze how OC
control influences firms in managing the minimization cost process. The opaqueness
of organized crime groups (OCGs) mechanisms and influence affect the infiltrated
companies economic results. Within this environment, investment uncertainty in-
vestment is reduced, transaction, agency, and organizational costs are minimized
thanks to the closer boards among participant and agents. The features of OC en-
trepreneurs and all OC elements should be included in the maximization process of
controlled firms.

The profile of criminal organizations has included substantial entrepreneurial
features in the business, to the point of infiltrating the legal economy. According to
the Department of Justice (2008), in the last two decades, OCGs have been involved
and have gained the ability to manipulate financial markets and bank institutions
and to infiltrate some legal activities. In several countries, OCGs are capable of
infiltrating enterprises and the markets where companies are established (Savona,
Calderoni, et al., 2011). Hence, it is crucial to analyze the characteristics and profiles
of these companies and how OC features affect companies’ behavior. The presence
of organized crime in the economic reality increases the uncertainty of the business
environment, and distorts the system and the allocation of resources, menacing the
economy (Bianchi et al., 2017). OC infiltration in legitimate companies and indus-
tries can systematically disrupt legitimate markets with significant impacts on soci-
ety and directly and indirectly on economic activity. When criminal groups operate
in legal businesses, they maintain criminal characteristics with consequences on the
competitive market and the same company.

Overall, the nature of OC companies and their economic process require a more
in-depth analysis. Business is oriented by their dark side to coordinate the inter-
nal economic process and to create a network with other economic agents. Conse-
quently, ever, the competitive market dynamics are managed by these actions.

This article contributes to the study of the organized criminal-legitimate business
nexus and sheds light on OC business management practices through a microeco-
nomic perspective. Transaction and agency cost theories allowed the development
of a theoretical design with both mathematical and graphical model. The examina-
tion is mostly theoretical and points out that OC ownership plays a crucial role in
shaping profit market opportunity.

The chapter has two main goals. First, I extend the existing literature on OC in-
filtration. Although a large body of research has looked at the characteristics of OC
infiltration, the OC firm’s economic behavior is an understudied phenomenon. In
particular, my model incorporates observations and findings coming from several
perspectives, especially criminological and sociological, to draw a theoretical model
to study OC behavior through an economic perspective. In doing so, it outlines two
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lines of research: (1) the micro-economic theory on corporate crime, in which crimi-
nal connotations are essential in shaping profit decisions and firm behavior and (2)
the business theory which considers ownership and the governance mechanisms as
critical elements in leading to different forms of control and organization.

Consequently, the second goal is to study how OC ownership shapes firms out-
put, capital intensity, and competition in relation to legal companies. The model pro-
duces an analytical solution that characterizes the optimal behavior for both firms.
The results show that criminal characteristics change the conduct of such companies,
especially allowing them to control labor cost and the possibility to reach a higher
level of capital intensity. Under OC control, firms acquire market power, and the
allocation of financial resources leads to new investment. When these presences pol-
lute the market, and legal firms forgo to enter or compete in the market, suffering a
sort of economics of discrimination. As a consequence, the model also describes that
legal companies should improve productivity to enter the market and compete in it.
The contribution is theoretical and represents the first attempt to model the behav-
ior of this class of companies that are so hidden, capturing the essential predictions
offering additional insights.

The rest of the chapter proceeds with the review of the literature and some pre-
liminaries on which the model is built. Next, I develop a simple model that cap-
tures the main difference between the two types of companies in the stationary state.
Then, introducing new assumptions, I capture the market equilibrium and the dy-
namic. Finally, I draw some observations and conclusion.

2.2 Theoretical framework: Literature Review and Prelimi-
naries

The study of OC firms’ behavior needs a review of microeconomic theories to under-
stand the nature and channels through which this hidden category of firms operates.
Starting from classical microeconomic theory, a firm is considered as an entity born
with the primary goal of maximizing profit. In doing so, it manages the produc-
tion factors, choosing the amount of labor and capital to be used for production, as
well as the quantities of goods to be produced based on price systems established in
the market. This framework provides for complete information, lack of uncertainty,
absence of agency costs and transaction costs, with the consequence that firms opti-
mally allocate their resources, reaching equilibrium.

The transaction 1 cost economy, theorized by Coase (1960) and Williamson (1975),
has renewed the economists thinking about the nature and dimensions of economic
and legal relationships. Economic actors are opportunistic and want to have an ad-
vantage over those with whom they deal. Additionally, because economic actors are
rational, they cannot write a contract covering all contingencies that might happen.

In modern times, firms gain a role of a central economic institution in the mar-
ket. The enterprise is portrayed as a form of economic organization whose purpose
is to deal with uncertainty, through processes guided by collective learning and effi-
cient skills and routines. The nature of a company, as a system in continuous evolu-
tion, requires analysis to move from a static to dynamic perspective, to comprehend
mechanisms, rules, and all variables considered in the decision-making process the

1Transactions involve various actors such as partners, suppliers, and customers that are part of the
same network, amplifying the uncertainty and negotiation circumstances.
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different types of ownership translate into several mechanisms. The variables con-
sidered do not only respond to an economic logic but include a vast number of as-
pects, such as social, ethical factors, etc. Furthermore, companies need to have the
ability to adapt to internal and external changes. A group of economists (for exam-
ple, Hodgson, 1988, 2012) develops a pluralistic approach to business problems to
understand the complexity of economic organizations and the essential characteris-
tics of companies.

Drawing on this background, the study of OC firms’ behavior and all the vari-
ables influencing the economic process requires a more in-depth analysis. Criminal
organizations try to conform to the model of legal business enterprises and to follow
the same trends: specialization, growth, and relationships with other economic real-
ities. OC firms, unlike legal companies, apparently act with purposes established by
the law, but hide a dark side, due to the management that refers to criminal princi-
ples and ways of acting. Legal and illegal activities are closely intertwined: because
the legal business is helpful for illegal ones, allowing money laundering of illegal
profits (Fantò, 1999). Indeed, the nature of a company inserted in a criminal circuit
is not merely related to illegal activities, but its dark side can also concern its ability
to coercively coordinate production factors such as capital and labor (Albanese and
Marinelli, 2013; Transcrime, 2013) and its ability to create agreements and trust rela-
tionships with other economic entities and corporations in order to increase profits
or other benefits mutually. The typical connotation of OC companies refers to the
accumulation process that has led to their formation as well to the intimidation fea-
ture with which they act.

OCGs do not perform in a perfect environment, and the real nature of OC firms
is characterized by complex relational and institutional systems, making hard the
identification and the analysis of all variables, in a rational way, to pursue the opti-
mal choice. The profile of these companies is characterized by specific functions that
allow the establishment of multiple relationships with economic operators. For the
legal system, OC companies are regularly registered with a lawful purpose, although
they hide the illegal accumulation of economic and non-economic resources (coming
for example from smuggling, drug trafficking, extortion, usury, fraud, etc.) and also
use unlawful means such as intimidation and violence. Moreover, OC firms, work-
ing independently, establish multiple relations with economic stakeholders and con-
sent to carry out efficient economic exchanges spreading a culture of reciprocity that
can be positive or negative, based on the willingness to cooperate (Di Maria et al.,
2014). Companies’ transactions are not only managed by criminal enforcement oper-
ations (e.g., coercive appropriation of assets), but they are, also, dependent on other
alternative persuasion techniques such as those pointing out parasitic behavior or
trigger strategies (Green and Porter, 1984). The nature of the enterprise, therefore,
does not end only in the minimization of transaction costs and control of oppor-
tunism, but it also concerns the ability to respond to external and internal changes
through established routines, rules, and procedures. Consequently, at the time of
formulating their objective function, companies incorporate also OC features in ad-
dition to economic factors. Nevertheless, in the market characterized by OC pres-
ence, the entrepreneur can take into consideration only the opportunity to make
money, instead of investing in the analysis of all other variables.

In sum, governance and coordination of the organizational system within OC
companies are characterized by particular practices, such as codes of behavior, rou-
tines, and relational mechanism (loyalty, power, control). The use of opaque rules
allows the application of methods that have effects on these firms’ life. Given the
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OCGs stronger contractual power in the market, the investments uncertainty is re-
duced. Also, criminal connections strengthen controlled firms in managing transac-
tion costs, agency costs, and organizational costs. Indeed, as Jensen and Meckling
(1979) argue, the corporate management structure of the firm is part of the produc-
tion function, together with productive resources and process, implying different
production possibilities set. Following the same line of thinking, Fama and Jensen
(1983) referring to agency theory, emphasizes how contractual costs (writing and en-
forcing contracts) represent a crucial part of the firms cost function and, therefore,
determinant variables in shaping the efficiency and possibilities of the different or-
ganizations of the firms.

Researchers have studied the OC infiltration phenomenon in companies from
several perspectives. A line of research concentrates on the geographical and sec-
toral distribution of OC infiltration. The majority of this research is focused on
Italian cases; it represents the prototype for other criminal organizations in other
countries (Pinotti, 2015a) and the analysis carried out could offer insights about the
criminal organization at a global level. However, also other countries, among which
United States, Japan, and Russia, have experienced the infiltration of OC in legal
businesses (Asmundo and Lisciandra, 2008; Calderoni and Caneppele, 2009; Canep-
pele et al., 2009; Hill, 2003; Jacobs et al., 2001; Kaplan and Dubro, 2012; Varese, 2006).
A study carried out by Transcrime (2013), in the Italian context, highlighted that usu-
ally OCGs are interested in “protected sectors” such as construction, health care, and
public services, transportation; monopolistic or oligopolistic sectors, sectors marked
by low levels of openness to foreign international competition; low level of tech-
nology and moderate entrepreneurial risk; inelasticity of demand. Focusing on a
smaller context, Sicily, these features are still valid (Lavezzi, 2014), especially for the
traditional/low-tech sectors. Anderson (1979) has found similar results in the US
case, exploring the sectors interested by infiltration such as: bars and restaurants
form the largest group, followed by other retail trade and services, finance, insur-
ance, real estate, vending machines and related business, casinos, food, trucking and
transportation, construction and building services, waste, and garbage disposal. Re-
cently, the business of renewable energies, also, has been a new target of infiltration;
a combination of elements such as profit and high price, public funds, lack of reg-
ulation makes this type of energy attractive to criminals (Savona, Calderoni, et al.,
2011). In sum, organized crime groups operate mainly in sectors and markets that
guarantee the highest profit margins and higher rates of return of investment.

A growing strand of literature, however, is interested more in finding the rea-
sons and opportunities that guarantee the OCGs infiltration in the legal business.
Penetration has allowed criminal groups to reach a prestigious position in society,
and also their benefits, among which the achievement of the power market. For ex-
ample, criminologists and sociologists have focused on identifying OC firm main
features. In particular, Arlacchi (1983, 2010), analyzing OC infiltration has defined
the “Mafia entrepreneur”, stressing several qualitative aspects that can be sources of
competitive advantages for OC-infiltrated firms in comparison to their legal coun-
terpart, providing many examples referred to the situations in Sicily and Calabria:

• Wage compression and higher fluidity of the workforce (denial of trade union
rights, non-payment of overtime, evasion of social security contributions and
insurance), also suggested by other studies (Fantò, 1999; Lo Bello, 2011), ac-
cording to which OCGs significantly reduce labor costs of controlled compa-
nies;
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• Attainability to financial resources (investment of enormous income stemming
from illegal business and favorable relation with financial institutions);

• Discouragement of competition through the formation of a protectionist thresh-
old around the market about the OC company (securing goods and raw mate-
rials at favorable prices, as well as orders, contracts and commercial outlets us-
ing criminal intimidation acting like a real trade barrier). Also Riccardi (2014)
and Transcrime (2013), analyzing a sample of companies confiscated, prove
the existence of this OC power advantage. Additionally, OC companies have
greater facilitations in permits, concessions, authorizations, and other favor-
able administrative measures obtained easily and without problems in com-
parison to other firms. This is confirmed by investigations by the Anti-mafia
Parliamentary Commission.

The criminal network offers, therefore, advantages and wealth for the members,
causing distortive effects in the market and increasing costs and negative external-
ities for their legal counterparts. For example, OCGs may force legal firms to pur-
chase over-priced inputs (Pinotti, 2015a). The competitive scenario in which OC
firms operate is polluted, hampering the economic results.

Consequently, legal firms wishing to enter the market are affected by a sort of
economic discrimination. The literature about economic discrimination is widely
developed, starting from the seminal work by Becker (1957) with its taste-based
theory according to which employers do not behave efficiently: they hire and pay
workers according to their taste, not based on production potential. Aigner and
Cain (1977), Arrow (1973), and Phelps (1972) and this statistical theory focus on gen-
der/race discrimination, identifying discrimination in the alleged information on
individuals’ productivity. A recent line of research (De la Rica et al., 2008; Lang
and Manove, 2011; Lang, Manove, and Dickens, 2005) analyzes how discriminated
group are probabilistically more productive than the “preferred” groups. For exam-
ple, if women have to work harder to achieve the same level of promotion, then, if
this affects productivity, it should increase it. Despite this, discrimination is reab-
sorbed very slowly because of several mechanisms in the market, such as conserva-
tive values and auto-discrimination. A similar approach can be used to explain the
dynamics in the market in presence of OC infiltration.

Premised on this framework, this article focuses on the mechanisms implemented
by OC ownership in controlled companies. The goal of the article is to stylize the OC
firms behavior to capture internal dynamics of OC governance mechanisms, affect-
ing the firm’s performance. As a consequence, the internal dynamics also cause
external effects on market dynamics, determining externalities, and entry barrier.
Hence, the model concerns how OC infiltration of legal business makes their activi-
ties more profitable and has an effect on the market competition dynamics.

2.3 Illustrative Behavioral Model: Legal companies and OC
companies

The economic and managerial research (Ben-Amar and André, 2006; Hansmann et
al., 2013; Himmelberg et al., 1999; Milgrom and Roberts, 1992; Rajan and Zingales,
1998) has pointed out that ownership and consequently, alternative types of gov-
ernance mechanisms lead to several forms of managements and control designs.
Therefore, the model aims to describe the specific ways through which OC and legal
companies seek to attain optimal levels of organization concerning their production
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processes. OC firms can gain higher or equal profit to legal companies if ownership
decisions provide an advantage. This competitive advantage could be represented
by lower agency/transaction and organizational costs, thanks to the possibility to
use informal social rules and criminal network interactions.

Reducing the two type of firms to a representative company, the model uses
the following assumptions. Firstly, the two types of companies operate in a market
economy and compete. Both types of firms want to maximize their expected profits
(total revenue-total costs). Secondly, the output of each of the two types of firms is
the quantity (Q) of a given good, which is the only one produced in the economic
system and it is sold at the market price p.

To start its production process, companies hold two inputs- capital K and labor
L- which are purchased at price r and w, respectively. The input prices change for
two types of firms. OC companies can use or “borrow” capital (possibly also using
the illegal market or illegal means of connections). Instead, the legal company has
to buy it in the legal market. Also, OC firm can organize and manage the firm, mon-
itoring employees’ work, and influence labor cost through specific criminal means
of persuasion. As strategic management literature (Duplat et al., 2012) pointed out,
referring to the principal-agent theory, the governance of legally registered Mafia
firms is characterized by four governance mechanisms: violence and intimidation,
corruption, affiliates’ turnover, and firms’ turnover. Each of these mechanisms in-
directly contributes to the mitigation of agency risks and the monitoring of agents’
behaviors within OC companies.

The production function assumes Cobb-Douglas formulation for both kinds of
firms:

Q = AKaLb (2.1)

where output Q depends on quantities of labor L and capital K with decreasing
return of scale (a+b<1); A is a parameter that measures the level of productive effi-
ciency at a given moment in time. Capital factor evolves, according to the following
law of motion:

K′ = δK + σji (2.2)

where δ represents the depreciation rate and σj is the effective conversion of mone-
tary investment into new capital for the generic firm j ∈ [OC, Legal].
The present value of the profit, under the Bellman formulation, of each of the two
firms is equal to:

V = π − (K′ − δK)
σj

+ βV ′ (2.3)

Where π represents the profit (i.e. the difference between total revenue and total
costs), (K′−δK)

σj
is the investment cost, and V’ is the profit in future periods. β is the

discount factor.

2.3.1 Legal Firms Behavior

Given the framework outlined, it is possible to solve the maximization problems
which express the corresponding objective function of the two types of firms con-
sidered. Using equation 2.3, the associated Bellman equation to describe the profit
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maximization of legal companies can be stated as:

VLegal = pAKaLb − rK− wL− (K′ − δK)
σLegal

+ βV ′ (2.4)

Where the firm’s profit depends on its capital and labor cost parameter (respectively
r and w) and a specific parameter σlegal , expressive of the ability of this type of firm
in converting monetary investment into capital. The state variable is capital stock
K, and the control variable is labor L. This maximization delivers to the following
optimum by taking the partial derivative concerning the control variable and setting
this partial equal to zero:

δV
δL

= bpAKaLb−1 − w = 0 (2.5)

To solve for the state variable, it is necessary to use the Envelope Theorem that states
as follow:

dV
dK

=
δV
δK

+
δV
δK′
∗ δK′

δK
So, solving through the Envelope Theorem, at the stationary state I have:

K∗ =

 rσlegal β + 1− βδ

βσlegalapA
(

w
bpA

) b
b−1


b−1

1−a−b

(2.6)

And, L is equal to:

L∗ =
(

w
bpA

) 1
b−1

 rσlegal β + 1− βδ

βσlegalapA
(

w
bpA

) b
b−1


−a

1−a−b

(2.7)

In conclusion, the present value for legal firms assumes the following formulation:

Vlegal =
1

1− β
∗ pA

[(
rσlegal + 1− βδ

βσlegalapA

)−a (
βpA

w

)b
] 1

1−a−b

−
(

r +
1− δ

σlegal

)
 rσlegal β + 1− βδ

βσlegalapA
(

w
bpA

) b
b−1


b−1

1−a−b

− w
(

w
bpA

) 1
b−1

 rσlegal β + 1− βδ

βσlegalapA
(

w
bpA

) b
b−1


−a

1−a−b

(2.8)

2.3.2 OC Firms Behavior

As discussed above, criminal organizations play a crucial role in defining gover-
nance mechanisms within the subjected firms, providing a competitive advantage,
and influencing their economic results. The main objective of OC entrepreneurs is
based on several goals, not just related to legal business. All the culture, belief, value
besides the economic ones, are included in the formulation of their objective func-
tion to maximize profit. The concept of criminal effort is used as a comprehensive
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definition of all OC advantages in terms of power, network, respect, trust and loy-
alty.

By exerting criminal effort, firms can control (reducing) cost and increase their
profit Π(e). It can be assumed that the owner can choose e, ∈ [0, 1] at cost ε. The
OC owner’ effort increases, with e,Π′(e) > 0, at an increasing rate, Π′′(e) < 0, with
Π(0) = Π′(0) = 0 and lime→1 Π(e) = ∞. As literature pointed out, criminal organi-
zations can reduce market costs, implementing unfair competition. The advantages
given by criminal connections expressed through effort in the productive process
include ideologies, systems of belief, cultures that could help in monopolize and se-
lect information, transaction, and manage input factors. The firm profit function is
continuously differentiable and satisfies the following conditions:

1. if the owner is successful in controlling costs, then the firm’s profit increase;

2. if the owner was successful, then profits are always non-negative, no matter
how intense competition is: V >0;

3. if the degree of competition increases, profits go down.

In this case, a firm that is under organized crime control solves the following maxi-
mization problem:

VOC = pAKaLb − rK− w
1 + ε

L− εe− (K′ − δK)
σOC

+ βV ′ (2.9)

Where the firm’s profits depend on its cost parameter (r, w,ε) and a parameter
σOC. In particular, the model is based on the following assumption: ε < w and
σOC > σlegal that will be explained more in detail.

Given that the firm’s profits depend on its cost parameter, OC firms can alleviate
costs using their criminal network and methods. If firm j, connected with crimi-
nal groups, uses special characteristics, methods and means, it can avoid paying w
and pay only a reduced amount w

(1+e) . The cost of OC effort is cheaper than wage
costs. As Arlacchi (2010) pointed out, OC method assuring labor market control al-
lows wage compression, causing an elastic and regular supply of work-force. This
method also incorporates interventions on firms’ employees extra-work life, by us-
ing “specialized personnel,” actively discouraging any protest form. The use of OC
power within the firm’s relationship increases firm productivity, creating a more ef-
fective pressure on workers and allowing a higher quantity of surplus. However,
for the object of wage compression, mobility, and workforce productivity, repression
forms are not always necessary. Indeed, often, employees of OC firms have rela-
tions of strict co-interest, very intense clientelist relationships, experienced in terms
of “loyalty,” “trust,” and “respect” towards the OC owner. The interest of these
solidarity-orientated employees is the mutual support within social networks, more
than monetary gain. OC ownership could choose to hire these workers since the
criminal system assumes the roles of “muscles” out to check and assure the correct
execution of business operations. OC firm, therefore, is a cohesive group, partici-
pate in the competition struggle on the market, being able to have market power
and the elasticity of the labor input. On the supply side, within populations that are
restricted from entering the labor market through regular employment, due to the
macroeconomic context or due to severe economic conditions, are pushed workers
to accept the terms offered. Criminal entrepreneurs use the means of wage com-
pression as an instrument to obtain the control of territory, offering a job position
to personnel that otherwise would have been unemployed, providing an alternative
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source of income.
At the same time, OC can attract at higher rate σOC , increasing productive capac-

ity and profits in the future. OC firms can take advantage thanks to the availability
of financial sources, but it is not just the circuit of illegal financial supply that stresses
the OC firms economic superiority. Indeed, OC firms count also on privileged access
to the legal bank system, which allows entrepreneurs to have cash easily in compar-
ison to another businessmen. Credit access is not guaranteed only by a network of
business relationships with small local credit institutions, but also by complicated
“friendships” with managerial staff in commercial banks. Moreover, partnerships
with management subjects of political, administrative, and financial systems could
be a source of security for greater public access and private financing and a lower
credit cost. In sum, it is one of the critical elements of identification and advantage
of OC companies, succeeding in gathering more financial resources and avoiding
problems of liquidity.

The solution of the maximization problem requires simultaneously solving first-
order conditions with respect to control variables L and e:

δV
δe

=
w

1 + e

2
− ε = 0;

δV
δL

= bpAKaLb−1 − w
1 + e

= 0 (2.10)

Using the envelope theorem, I solve for the state variable K at the stationary state:

K∗OC =

 rσOCβ + 1− βδ

βσOCapA
(

w
bpA

) b
b−1


b−1

1−a−b

(2.11)

Solving the equation system:

L∗OC =

(√
wε

bpA

) 1
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βσOCapA
(√
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bpA

) b
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−a
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(2.12)

e∗ =
√

w
ε
− 1 (2.13)

The conclusion of the analysis about the channel through which OC infiltration af-
fects economic firms’ performance, shows that under ceteris paribus conditions:
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(2.14)
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From equations 2.14 and 2.8 the differences between the two companies appear
clearer. In the model illustrated above, OC firms using intimidation and other crimi-
nal advantages can impose a power market and a more controlled management. In-
deed, assumptions about effort cost (ε) and σOC,legal influence both capital and input
factors. Criminal methods manage a contraction of costs, an alignment of interests
between the involved agents and bargaining power, maximizing multiple benefits.
In addition, the higher attraction of capital increases productive capacity and prof-
its in future. Given the main difference between capital and labor, the profit value
function is obviously different. All these criminal tools available for OC firms allow
them to reach a higher level of production, affecting their present value of profit,
with the obvious consequence that:

VOC ≥ VLegal (2.15)

2.4 A comparison between the two types of firms: Stationary
State

The analysis, developed in the previous section, shows that a comparison between
OC firms and legal firms in pursuing their specific objective functions cannot be im-
mediately established. The preliminaries and the model presented above show the
OC companies features, that allow their advantage on the market and the creation
of a series of competitive advantages, also establishing the power of monopoly in
some economic sectors.

It may be helpful to describe the influence exercised by some variables for both
the ownership types. To compare both, it may be useful to examine the implication
of the different ownership form and how they make their production and investment
decisions. In particular, the section wants to observe the implication for the equilib-
rium profit-maximizing choices of firms. Comparing and analyzing these optimal
decisions, I can now state the first results.

The capital to labor ratio alone offers some insights into productivity and is more
a measure of how production is undertaken, that is allocation of labor and capital
inputs. Considering that:

K
L OC

=

(
βσOCa

rσOCβ + 1− βδ

)(√
wε

b

)
(2.16)

and
K
L Legal

=

(
βσLegala

rσlegal β + 1− βδ

)(w
b

)
(2.17)

The profit-maximizing capital to labor ratios of OC and legal firms satisfy the fol-
lowing frontier condition at their optimal value:

K
L OC

≥ K
L Legal

(2.18)

if and only if:(
βσOCa
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)
(2.19)
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Or equally expressed as:
rβ + 1−βδ

σoc

rβ + 1−βδ
σlegal

≥
√

w
ε

(2.20)

The relation shows that the difference between the optimal amount of capital
to labor ratio for the two types of ownership depends on the following factors:
σOC,σlegal , w, and ε. To study the difference, it is appropriate to focus on the anal-
ysis of these parameters. Indeed, to explain the condition, it is necessary to provide
graphical evidence. With an easy step, I obtain the following equation:

1
σlegal

>

√
w
ε

1
σoc

+
rβ
(√w

ε − 1
)

1− βδ
(2.21)

Where 1
σj

can be considered as the cost of 1$ of effective investment. Considering

the Cartesian plane portion characterized by 1
σOC

> 0 and 1
σlegal

> 0 and keeping
all the variables constant as parameters and treating σOC, σlegal , w, and ε as variable
terms, it is possible to show the dynamics. As the first condition, for the domain
existence, I should impose βδ 6= 1. The line varies depending on its parameters

√w
ε .

Since I assumed that ε < w → 1 < w
ε →

√w
ε > 1. However, the slope of the line

is not only positive but considering that it is related to its angle of incline θ by the
tangent function, I can conclude that Π

4 < θ < Π
2 in a half period, upward 45 line.

Solving the system between the last equation and the condition 1
σlegal

, 1
σoc

under the
constraint that σOC and σlegal > 0, I obtain Figure 2.1

The area above the line represents outcomes where σOC > σlegal and ε < w . OC
firms are characterized by higher investment-specific productivity and attract more
capital than their legal counterparts. This more significant attraction of investment
increases the productive capacity and hence should increase profit in the future. In
this situation OC firms attract capital with a higher rate so that KOC > Klegal . This
inequality will be very large when the difference between the two rates is. The possi-
bility for OC firms to use financial resources coming from illegal activities increases
the opportunity to gain social and territory control, in terms of the possibility to
employ personnel that will accept OC firms’ conditions. The advantage provided
by a higher rate in new investments has a complementary effect on the labor input,
despite being minor. Indeed, this additional mechanism implies that LOC > Llegal .
In the same area, ε < w , employing OC effort in firm management is cheaper than
supporting the cost of labor. Indeed, the use of OC effort reduces the amount of
wages, because OC firms apply wage compression and have with workforce a rela-
tion of loyalty, trust, and respect, presenting a regular and elastic supply of labor. If
the assumptions of the model are satisfied, they translate into higher labor to capital
ratio, output, and added value per employee. Instead, along the line, the two ratios
are equivalent, because the opposing forces between the two types of firms can ob-
tain benefits on labor and capital that compensate each other. If the condition for
capital-to-labor ratios K

L OCand K
L legal holds, then it is possible to estimate the cost of

OC effort:

ε >

√
w
(

rβ + 1−βδ
σlegal

)
rβ + 1−βδ

σoc

(2.22)

The effort cost depends on all the other parameters that are known. Indeed, I
can observe the capital-to labor ratio, and I can estimate ε as a reverse generating
method. The estimation of the parameter offers some insights about OC infiltration
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in legal businesses, expanding our knowledge.
To provide some evidence about the theoretical model showed above, I analyze

descriptive statistics and the differences in mean between the two groups of firms
(criminal and legal). In particular, the identification of OC is made ex-post preven-
tive measure since it is not possible to identify OC firms until legal procedures affect
them. Specifically, the sample is a hand-collected dataset on firms connected to the
criminal organization located in Southern Italy. The yearly financial information
is provided by AIDA, through the Italian Bureau Van Dijk database. The database
includes the years between 2004 and 2016 and reports, also, a section about legal
procedures that can affect firms. Notwithstanding this, not all firms present in Aida
and effectively under JA have this information indicated in the database. To in-
crease the availability of OC-firm data, I used Python programming language and
text-analysis, through which I have automated the recovery of information in online
newspapers that was cross-checked with official legal documents.

The table 2.1 reports the descriptive statistics for each variable considered in the
theoretical model. The winsorization is applied to all the variables at 1% consid-
ering the large variation and possible outliers’ value. Differently from the stylized
model, in real data, I cannot control the ceteris paribus conditions so that in the in-
terpretation, it is needed to be taken into account. These statistics do not, however,
necessarily imply any causality of the treatment effect. It is a simple exercise to offer
some preliminary differences between the two groups.

As regard to inputs factor capital and labor, it is noteworthy that, as modeled,
they are significantly higher (p<0.001) for OC firms relative to legal firms. Con-
sequently, the production output, measured by their added value, is significantly
higher (p<0.001) for OC firms than their legal counterpart. In line with the model
developed above, the capital to labor ratio provides evidence about the capital in-
tensity of OC firms, confirming the assumption. The ratio is significantly higher (p<
0.001) for OC firms in comparison to legal ones. The meaning of this results comes
from the fact that OC firms have relatively more access to cost savings in capital in-
put than in labor, so that w

ε is relatively close to 1.
The assumption about the labor inputs cost, according to which OC owners can

reduce the cost of an employee, is significantly lower for OC firms (p<0.05). Also,
the assumption about σ holds, indeed the rate of investment in new capital is signif-
icantly higher for OC firms (p<0.01). The difference regarding the depreciation rate
does not show a significant difference between the two groups.

2.5 Market equilibrium and dynamics

The following analysis considers how the number and the organization of firms in a
market and potential competitors affect competition and firm profits. The competi-
tion between firms in the market requires that they have to be capable of entering it.
Many markets present some obstacles that make entry more difficult. Consequently,
it is interesting how the dynamics between OC firms and legal firms evolve.

In the presence of heterogeneous firms, it is difficult to model and identify the
multiple equilibria, also considering that firms can make decisions simultaneously
or sequentially. Following Berry and Reiss (2006) framework, in the two-stage se-
quential - move game, the most profitable entrant can always move first, and hence,
it is the assumption that inefficient entry never happens. In the two- firm model out-
line, entrepreneurs who move first can decide whether they will be firm 1 or firm 2,
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and then whether they will enter. The first entrepreneur will choose to be the entrant
with the maximum level of profits. For example, if there is a situation of monopoly
for firm 1, it is possible to conclude that the first-mover chose to be firm 1 because
it was the more profitable of the two cases. Given that, the main advantages of this
model are the resolution of multiplicity problem and the need to observe which firm
moved first.
The first results showed before evidence that under the established assumption, the
condition VOC ≥ Vlegal is always satisfied under ceteris paribus conditions. Hence,
within multiple equilibria, the firms that ever decide to enter the market will be the
ones with criminal connections. The market will be characterized by OC firms’ en-
trants, competing between them or creating a monopoly situation. The real scenario
is a bit more complicated, and the mere presence of OC firms is always guaranteed.
From the review of literature, the infiltration of OCGs in the legal business, through
companies, characterizes a multiplicity of markets from monopoly to competitive
arena.

To complicate the analysis, I introduce in the model assumptions about the pro-
ductive efficiency of the two types of firms. The theory discussed in the literature
section postulates that among other variables, the level of efficiency may vary with
the different ownership management of the firms.

Given their cost advantages and discouragement of competition means, OC com-
panies act as an economical entry barrier in the market, even if their behavior is not
always efficient-oriented. If I assume that:

1. The level of productive efficiency for OC companies is uniformly distributed
Aoc ∼ U[Ā, A]. There exists a specific threshold āoc defining the threshold to
enter the market. If the firm’s productivity is higher than this point, OC firms
are able to enter the market.

2. The level of productive efficiency for legal companies is uniformly distributed
Alegal ∼ U[Ā, A]. The threshold value is represented by a specific cut-off ālegal
defining the possibility for legal firms to enter the market. Also, in this case,
legal firms can enter it only if their productivity is higher than this value.

However, the decision to enter the market is more complicated. Indeed, companies
face a cost to enter the market. Firms decide to enter the market if the profit value is
higher than entry costs. The following equilibrium characterizes the stationary state
for both types of companies:

VLegal(ālegal)− CLegal = VOC(āOC)− COC (2.23)

I know that VOC ≥ Vlegal and I assume that Clegal ≥ COC, given the favorable con-
ditions of OC firms such as economies of scale (favorable input price, easy orders,
contracts, and sales market) and network effects(facilitation in permits, concessions,
advantageous administrative measures). Legal companies that can enter the market
satisfy the following:

ālegal ≥ āOC. (2.24)

The relation means that legal firms entering the market are more productive. As
economics literature about discrimination pointed out, minorities parties are prob-
abilistically more productive than majorities ones. The case of wage discrimination
between women and man in the labor market shows a similar mechanism. In par-
ticular, considering the wage distribution, there is a large gender wage gap on the
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upper tail (Albrecht et al., 2003). That is the called glass ceiling effects that, consti-
tuting an invisible barrier, prevents women from reaching higher job positions. In
particular, women, to gain the promotion, have to be more productive than men,
due to a higher probability of departure and less training consequently of discrimi-
nation (De la Rica et al., 2008). Similar results are concluded by Grout et al. (2009):
if women have to work harder to achieve the same level of promotion, then, if this
affects productivity, it should increase it.

In the same way, in specific sectors, OC firms have easy entry even if their level
of productivity is less than other competitors. Indeed, legal firms suffer from an ef-
fect of discrimination. Those firms able to enter the market have on average a higher
level of productivity. In the case of market dynamics, the discrimination effect rep-
resents an invisible barrier for legal companies to enter the market given the pol-
luted competition environment. The distortive effect imposes a sort of “hidden tax”
on outsiders, they will sustain considerable costs, suffering negative externalities.
Following the same line of thinking, legal companies in order to overcome this dis-
crimination, have to reach a higher level of productivity. However, the composition
in the market will be characterized by a lower presence of legal companies where
organized crime infiltrates the business. Moreover, other aspects increase market
discrimination too, such as conservative values, more significant costs, and sense of
auto-discrimination (fear of suffering from physical and material damage).

Based on this framework, in a market characterized by OC presence, the entry
rate for legal firms will be lower and the probability to replace the OC incumbent
is lower too. In the market, legal firms are discriminated, and legal entrants should
tolerate criminal interferences, coming to “favorable terms.” Legal companies can
overcome the invisible barrier, only improving the level of productivity. Overall, OC
firm’s presence hinders competition, benefiting inefficient or less productive compa-
nies and hampering entry of new firms.

2.6 Observation after OC firms’removal

Markets infiltrated by criminal organizations are complex and dynamic because of
the presence of informal rules. It is challenging to distinguish agents regularly act-
ing from their other illegal counterparts. Over time, criminal organizations are able
to interweave advantageous collaborations, for example, in the participation in pub-
lic procurement systems or other profitable businesses. Therefore, the market will
be characterized by “parasitic” companies spreading challenges to trigger reactions
from other companies. The disappearance of competition and the restriction of the
entry of entrepreneurial energies mean that mafia circuit is distorted in the sense
of well-being and offers employment that replaces what is no longer supported by
market mechanisms. Therefore, the mafia circuit reduces the effects of competition.

The regulator’s intervention in restoring a situation of legality affects market dy-
namics. Indeed, in specific systems, i.e., Italy, there are legislative instruments to
pursue criminal organizations infiltrating legal businesses. This intervention has a
remarkable effect on market competition. With the judicial administration, the ad-
ministrator re-establishes according to sound management principles, firms’ organi-
zation and turnaround of firms.

To guarantee the establishment of market competition, the State takes action,
restoring legality and competitive mechanisms. At the moment of legislative inter-
vention, OC firms operate under new management. Hence, I can affirm that the
“criminal” characteristics are out of the market:
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1. The number of criminal enterprises on the market is reduced. Firms can com-
pete, taking into account the same objective to maximize profits. The judicial
intervention allows companies to compete with the same tools.

2. The allocation of production factors will be more efficient and according to
market rules. Indeed, labor costs are unconstrained to organized crime groups
and all workers re-allocated efficiently. Companies need to use the same sources
to draw capital and bear the same financial conditions.

3. Legal competitors can take advantage, improving their performances in terms
of revenues and market power. They can attract customers who can decide to
move from a polluted company to legal ones. At the same time, efficient legal
companies can acquire bargaining power in the market.

4. New companies can now be interested in investing in the sector before being
polluted by OC firms, eliminating the barrier to entry in the market. Restoring
legality plays a crucial role in attracting competitors in the strategic industry
infiltrated by a criminal organization.

2.7 Conclusion

The behavior of organized crime firms is an understudied phenomenon, although
OC infiltration in the legal economy has social and economic consequences. Un-
derstanding the behavior of these companies and how OC infiltration shapes the
operation of controlled firms is a crucial matter.

This article develops a basic model to stylize how OC ownership makes com-
panies operation more profitable. The outcome of the analysis points out that the
OC presence affects governance mechanisms, plays a crucial role in shaping profit-
market opportunity and consequently, influencing the efficiency level of companies.
To sum up the results, OC infiltration of legal businesses offers some lucrative op-
portunities to criminal groups. OC ownerships are characterized by particular char-
acteristics allowing them to control labor costs and to reach a higher level of capital
intensity. As a consequence, this increases companies’ economic advantages and
causes discrimination effects for legal firms in the market, that should improve the
productivity to enter the market and compete in it.

The creation of OC opaque rules can give rise to a network of companies that
feeds efficient mechanisms but are not always transparent; within this network, un-
certainty is reduced, transaction costs (ex-ante and ex-post), agency costs, and orga-
nization costs are minimized. Furthermore, in the circuit, a tight trust spreads which
guarantees the control of their members and their transactions. Nevertheless, OC
infiltration is a source of weakness. On the one hand, this network offers positive
benefits to insiders and distributes wealth to all its stakeholders. On the other hand,
it causes distorting effects on the market and imposes a "hidden tax" on outsiders if
they decide to stay out of this circuit and not to be contaminated by them, sustain
substantial costs and suffer high negative externalities.

The model offers a flexible theoretical framework, using very general assump-
tions. The review of literature helps to identify the source of sustainable competitive
advantages for OC firms. The solution is analytically tractable and captures the es-
sential predictions, also offering additional insights. The contribution of the article is
mostly theoretical and represents a first attempt to model the behavior of these hid-
den and particular companies. The study shows the existence of a nexus between or-
ganized crime and running a business. The implication is that using criminal effort,
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that is costly for their legal counterparts, OC ownerships affect hidden actions that
have economic consequences. The understanding of OC companies mechanisms
and aspects, combined with the prosecutors skills and knowledge, can be a valid
instrument as a screening system. Indeed, given the negative consequences of OC
presence in the market, it is essential to understand these companies characteristics
and profiles.

However, the model presents its limitations, that could be taken as a sugges-
tion for further research. The theoretical approach used to investigate the organized
crime firms behavior, poorly studied in this perspective, could offer insights for the
development of other hypotheses and propositions regarding how OCGs run legal
businesses. I propose several extensions for further investigations. Firstly, the anal-
ysis can consider the difference between criminal labor costs for OCGs and costs for
innocent and naive employees working for an OC company. Sometimes, workers
can be ignorant and naive about the firm’s true nature or because under the loyalty
and protection of OC; they trust the relationship. Anyway, this kind of employees,
given the possibility of higher capital intensity, will work with more capital than
their fellows in purely legal work. Secondly, another extension of the model can
concern the introduction of a third element, raw materials, in the production func-
tion. OC company succeeds in securing goods and raw materials at favorable prices,
without being exposed to the same competitive pressure that other companies must
take into account. Thirdly, the existence of other types of OC firms could be con-
sidered in future extensions of the model, playing with the variable criminal effort.
For example, the category of OC lawful companies operating “correctly” represents
a role of support for other types; in this case a variable capturing illegal products
(specifically two Q=illegal and legal) can be introduced to study how the criminal
effort is now characterized.



34 Chapter 2. OC Firm Behavior and Market Dynamics

Figures and Tables

FIGURE 2.1: Graphical Evidence: Stationary State

TABLE 2.1: OC firms and Legal firms: a comparison

Legal Firms OC Firms
Variables Description Mean Mean Difference

Production Output Ln (Added Value) 3.9236 4.7431 -0.819***
(-16.91)

Capital Input ln(Total Assets) 5.7137 6.6712 -0.958***
(-24.32)

Labor Input Ln(Number of Employees) 1.07091 1.4394 -0.368***
(-13.61)

Ln(K/L) Ln(Total Assets/Number of Employees) 4.6633 5.4514 -0.788***
(-17.83)

w Personal Costs/Total Production Costs 0.2824 0.2336 0.0488**
(2.78)

σ Change in Depreciation and Amortization 28.8998 122.0213 -93.12***
(-16.58)

δ Change in Total Assets 0.6404 2.6922 -2.052
(-8.36)

Notes. T-statistics of the difference between the variables in parenthesis. Significance at the 10% level is
represented by *, at the 5% level by **, and at the 1% level by ***.
Sources: Aida (Italian Bureau Van Dijk) database
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Chapter 3

What Happens in Criminal Firms
after Godfather Management
Removal? Effects of Judicial
Administration

Abstract
In this paper, I assess the causal effect of judicial administration on a sample of Ital-
ian criminal firms in the period 2004-2016 to shed light on the dynamic path of the
firm’s performance from pre-seizure to post-entry judicial administration phase. By
using exogenous enforcement law decisions imposed by authorities for each case,
I highlight how the consequences of having new legal governance, aimed to estab-
lish legality and the perpetual of activities, have been severe. The results display
that there are adverse effects on profitability and efficiency with an increase in the
leverage level. Evidence shows how OC firms are intrinsically managed by the dark
side. By removing criminal ties, it makes it challenging to maintain profitability and
efficiency level. Overall, negative results are due to difficulty in establishing a new
economic framework for (ex criminal) firms, able to operate efficiently and according
to market rules.

3.1 Introduction

Organized crime is a widespread phenomenon across the globe. Criminal organi-
zations expanded in a range of activities both in illicit market and in legal business.
In particular, OC infiltration through companies has taken a predominant role in
the Italian economy. Specifically, 8.7% of Italian Mafia’s investments consist of com-
panies and stocks in the period of analysis 1983-2011 (Transcrime, 2013). Through
firms, criminal organizations invest an enormous amount of capital, widen their
influence, and strengthen relationships. Indeed, enterprises represent a powerful
means to integrate into the country’s economy, favoring a profitable network. Crim-
inal organizations use their power to control competition, acting as a barrier to mar-
ket entry and intimidating existing competitors, to provide competitive advantages,
for example, purchasing from protected suppliers and other input benefits. More-
over, criminal groups are involved in the allocation of investment funds and public
procurement contracts.

Several interventions have been adopted by jurisdictions to fight the burden that
these activities pose on economy. With confiscation and the seizure of productive
criminal assets, the Italian law has the purpose of preventing the penetration of or-
ganized crime in productive economy and fighting criminal organizations in their
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patrimonial aspects. As of July 2019, the Italian government had seized more than
3,000 companies and over 17,000 properties (ANBSC). Rognoni-La Torre law was in-
troduced in 1982, establishing for the first time in the penal framework the mafia-type
association with art 416-bis and introducing a patrimonial measure orientated to the
asset’s confiscation. Following legislative packages have modified and extended the
discipline, providing a definite framework of application concerning criminal pros-
ecution. As regards of firms connected to a criminal organization, the law provides
the implementation of preventive measures through an administrator, appointed by
the judge that has to manage the assets, searching a new legal organization and able
to operate efficiently. The law aims to guarantee the conservation and the continuity
of the productive process, breaking all the links with the criminal network.

In this paper, I depart from the analysis of this institutional setting to study some
aspects related to the application of a new business organization on criminal seized
firms. I investigate what the corporate consequences are in terms of firms’ perfor-
mances after the establishment of a situation of legality, having a new administrator,
appointed by authorities, in leading the business. Hence, I estimate the causal effect
of the judicial administration on firms’ aspects, enlightening the dynamic path of
firms’ performances from pre-seizure to post-entry judicial administration phase. I
expect a change in criminal firms’ performances, given that these firms also incor-
porate criminal characteristics in addition to the economic ones that are causes of
competitive advantages in comparison to their legal counterparts (Arlacchi, 1983,
2010). About this point, strategic management literature (Duplat et al., 2012), refer-
ring to the principal-agent theory, has increased the insights into the governance of
Mafia firms (LMF) identifying specific OC governance mechanisms. Each of these
mechanisms indirectly contributes to the mitigation of agency risks and the moni-
toring of agents’ behaviors within OC companies.

This paper relates to the literature on the governance structure of criminal orga-
nizations, studying what happens to a business when judicial administration (JA) is
implemented by authorities, changing the “ecosystem” where the firm operates and
consequently, governance and ownership mechanisms. In particular, it contributes
to emerging literature on this topic that has made it possible to identify some spe-
cific features of OC firms (Castellano et al., 2017; Fabrizi et al., 2017; Ravenda et
al., 2015a; Transcrime, 2013) showing differences in the governance structure, per-
formance, and mechanisms. As presented by accounting literature, OC companies
offer differences concerning companies’ sources and methods of use such as differ-
ent payment-collection cycle; costs compression (suppliers, labor and production);
prevalence of current assets; positive growth in total assets and greater level of debt,
also due to higher access to funds. Bianchi et al. (2017) empirically assess, focus-
ing on financial policies and performances, the corporate consequences of having a
board member linked with organized crime.
Since OC companies management is different from running a “legitimate” business,
when the business is placed under preventive measures, the new governance has
to re-define the economic relationship from an illegal to legal ones. However, few
academics have investigated the dynamic changes occurring when corporate orga-
nizations have to re-define how to run their business. The present analysis is an
attempt to fill this gap. As organized crime groups own and manage firms without
respect of legal constraints and rules, one may wonder what the effect in redefining
the legal side is.

To investigate the research question, I use financial data- provided by AIDA,
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the Italian Bureau Van Dijk database 1 – for the period 2004-20162 on Italian crim-
inal firms. Over the analyzed period, I have detected 413 firms under preventive
measures. As primary sources, to identify criminal companies, I have used AIDA,
that contains a section of information about legal procedures affecting firms. How-
ever, information about judicial administration status is not collected systemati-
cally, and the section does not include all criminal firms that are under proceedings.
For this reason, I have automated the recovery of information in online newspa-
pers, matched with other legal sources and, finally, crossed with financial statements
available in AIDA.

The empirical design exploits the change in firms’ performances, controlling for
firm time-invariant characteristics (firm fixed effects) and common shocks affecting
all firms (year fixed effect). In particular, I have estimated the causal effect of having
a judicial administrator across three different profiles, that are profitability, debt, and
efficiency. The focus is posed on ROA (return of assets), ROI (return on investment),
debt (total debt on total assets), profit, and cost-efficiency. The identification strategy
rests on the assumption that the entry year in judicial administration is exogeneous
to its performance. Investigations have been conducted for several years, and then
the seizure decree and the forfeiture are decided by the collegiate court evaluating
the specific case and based on the penal code. The decree also establishes the detail
of the measures and appoints the delegated judge and the judicial administrator.

The main results indicate that when firms are subtracted by OC ownership and
posed under legal control, they experience a loss in profitability: in the analyzed
firms ROA and ROI have decreased by 4.42% and 2.42% respectively. Besides, OC
firms lose out in both profit and cost efficiency level; the impact of judicial adminis-
tration is equal to 0.5284 and 0.8333. Contrarily, with the new administrator, compa-
nies are significantly leveraged, with an increase equal to 7.21%. Overall, I have pro-
vided evidence that criminal firms undergo negative consequences having a legal
administrator who re-define the legal side. Thus, the deterioration of firm perfor-
mance highlights how OC firms are intrinsically managed by the dark side. By cut-
ting these ties, it makes it challenging to maintain profitability and efficiency level.

Therefore, the paper explores three main findings. Firstly, criminal firms worsen
their performance; this can have some implications for the judicial administrator,
who can orientate the management to the establishment of a new economic relation-
ship and the definition of new legal competitive advantages. Secondly, this setting
allows the first evaluation of direct effects of this policy. Finally, I provide evidence
of a new mechanism to explain adverse economic effects of organized crime, given
the social consequences deriving from the OC firms tough survival.

The next section briefly discusses the legal background and the institutional set-
ting of the analysis. Then, I present the data and empirical strategy employed. The
main results are outlined in the penultimate section. The last section provides a
conclusion.

3.2 Legal Background and Institutional Setting

In this section, I briefly describe the process by which the Italian system has put
into practice an evolution in its legislation to face the growing and severe organized
crime infiltration in legal businesses.

1https://aida.bvdinfo.com
2Financial information was not available before 2004 and 2016 is the last available period.
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3.2.1 The Italian Criminal Law: from Rognoni-La Torre to the AntiMafia
Package

The legislative change to fight organized criminal groups in Italy took place with
Rognoni-La Torre law (13th September 1982, No. 646), substantially modifying the
physiognomy of the law on the basis on preventive measures. The establishment of
this law involved the introduction of art 416-bis in the Italian criminal code, which,
for the first time in the national legal experience, sanctioned Mafia as an association.
Another significant change provided by this law was the introduction, alongside
with personal prevention measures, of those of a patrimonial nature, fighting ex-
ante criminals’ economic profit and properties.

Another change arrived with Law 356/1992; wherewith legislators introduced
a new type of confiscation supporting criminal and preventive ones in case of con-
viction and “plea agreement.” The “Security Package” (Law 125/2008) overcame the
"ancillary principle" introduced by Rognoni-La Torre law, with the possibility of sep-
arate application of financial measures from those of personal nature. Afterwards,
Law 50/2010 established the National Agency for the management and use of assets
seized and confiscated to organized crime (ANBSC). The fragmentation and lack of
systematic harmonization has led the legislator to implement a complete reorgani-
zation of the regulation with the Anti-Mafia Code (Legislative Decree 159 in 2011).

The Anti-Mafia Code provides that, in the presence of a situation of belonging
to Mafia association, both the procedure for ascertaining the associated crime and
the process for the application of the preventive measure must be activated simul-
taneously (art. 2-ter l. 575/65- now art. 20-22 Codice Antimafia). The preventive
proceeding has a distinct function and nature in comparison to a criminal one. The
criminal measure requires a conviction and a relation to the crime the person is ac-
cused of; the preventive one does not imply a crime and tends to prevent the com-
mission by subjects deemed dangerous.

3.2.2 Patrimonial Preventive Measure: Judicial Administration

The judicial administration (JA) is a long term management that has two distinct
phases: a first one, judicial, which goes from the issuing of the seizure decree to the
confiscation decree of the first degree; the second one, administrative, that goes from
the confiscation of the first degree to the definitive one (D’Orsi, 2013). The seizure
decree and the forfeiture are decided by the collegiate court, which establishes the
detail of the measures and appoints the delegated judge and the judicial adminis-
trator. The judge has to supervise the administrator management who in turn must
perform his duties using the outmost diligence (diligence of the good father of the fam-
ily). The legislation, along with the conservation and custody of the seized asset,
hopes for an increase in the profitability of these assets . Administrator assets man-
agement has to guarantee the achievement of the same benefit as the real owner had
kept the direct administration.

However, it should be pointed out that with judicial administration the objective
of the company changes: it is not the maximization of profits and the accumulation
of mafia clans or the other criminal stakeholders wealth, but the search for a new
organizational structure, in line with the law, but still able to operate efficiently (Di
Maria et al., 2014). It has to be functional to the efficient management of the company
and, therefore, directed to guarantee the survival of the company and the growth of
social welfare. Judicial administration, thus, must sever all those relationships and
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advantages that the previous mafia management had given to entrepreneurial activ-
ity.

The first task of the administrator is to check in advance whether there are pos-
itive margins to renew the management of the asset: he submits to the judge a de-
tailed report, indicating the status of the assets, their possible market value, the
rights of the third parties, and an indication of the most profitable forms of man-
agement. Once the situation has been ascertained, the Court approves the project
and issues guidelines for the control of the company. At the end of the administra-
tive procedure and, in any case, after the confiscation of first instance, the judicial
administrator shows to the appointed judge the management report, which sets out
the modalities of the management itself, as well as the evidence of the sums paid
and collected, the analytical description of the assets, and the final balance. The
judge proceeds to the appropriate checks and, if there are no objections, approves
the report.

With the first-level confiscation decree, a second phase is opened in which there
is a “transfer of power”: the whole administration of the asset goes from the judicial
authority to the National Agency. Like the judicial administrator, during the entire
proceeding, the Agency has to provide the custody, the preservation and the admin-
istration of the assets seized, and also to increase, if possible, the profitability of the
assets 3. Following the “definitive” confiscation of prevention, assets are acquired
to the State property, free of charges and burdens. The definitive confiscation con-
sists of the destination of assets to the community. In this case, the National Agency
administers the confiscated assets and their allocation for institutional and social
purposes, according to specific procedures indicated in the Code.

3.3 Data

To empirically investigate the research question, I have assembled a new panel dataset
about OC firms that have entered the status of judicial administration from 2004 to
2016. The Italian legal framework offers the possibility of univocal identification of
criminal firms connected with organized crime groups. Each preventive measure is
distinctively and autonomously decided by authorities after investigations proving
the belonging of the assets to an illegal plan. The higher concentration of mafia-type
organizations combined with the OC infiltration in the legal business and the favor-
able setting gives the possibility to collect a significant sample. The results could
have a global meaning also about other organizations, considering that Italian Mafia
represents the “prototype” for other criminal organizations in different countries
(Pinotti, 2015a).

Data released by ANBSC do not allow a univocal identification of the compa-
nies and do not present information on their personal profile. Further investigations
with DIA ( Anti-Mafia Investigative Direction) and the national anti-mafia prosecutors
confirm that this information is not systematically collected in any database.

The possible identification of OC firms is made ex-post preventive measures
since it is not possible the identification until legal procedures affect them. Aida,the
Italian Bureau Van Dijk database 4,contains full information for all the Italian com-
panies that are required to deposit the balance sheets. It covers financial statements
and also a section about the legal procedure that affects companies, including the
indication for some of them of the confiscation date and status. Notwithstanding

3The arrangement was included in a clear framework in art.35 of the legislative decree n. 159 (2011)
4https://aida.bvdinfo.com
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this, not all firms present in the Aida and effectively under a legal measure have this
information indicated in the database. This lack derived from the difficulties of the
Italian Chamber of Commerce (Aida source) in systematically collecting from the
tribunal the registration that is often in the text field which is difficult to read.

To increase the availability of data about companies linked with organized crime
and subjected to preventive measures, I used Python programming language and
text-analysis, through which I have automated the recovery of information in online
newspapers. Also, taking advantage of some Python libraries, I made sure that the
data were saved and updated several times. To reduce proxy noise, the informa-
tion collected was checked with other official legal data. Finally, I crossed this list
of data with the financial information available in AIDA for a total of 185 compa-
nies. Some companies were deleted from the sample for the lack of data available
or discrepancy in terms of years analyzed. Additionally, the number of observations
is reduced because of some missing data on AIDA, necessary for the computation
of the used variables. Overall, the analyzed sample of organized crime companies
consists of 413 firms under the preventive measure.

Table 3.1 reports the geographical distribution of OC companies and data sources.
The legal procedures are spread in every region, although it is possible to observe
that the Southern region experienced a significant number of measures. In partic-
ular, the areas of Calabria and Sicilia are over-represented. This distribution is not
surprising given that the South represents the original stronghold of organized crime
groups and the intense effort of anti-mafia authority against criminal organizations
in these regions has lasted over twenty years (Arlacchi, 2010). The geographical
distribution of the collected sample confirms the results of Transcrime (2013) and
Ravenda et al. (2015b). The heterogeneity in infiltration area suggests several orga-
nized groups are involved.

In same Table 3.1, descriptive statistics are presented for each variable considered
in the regression models comparing pre and post preventive measures. To weaken
outliers influence, all variables are winsorized at 1 percentile. Applying this method,
it is possible to limit the effect of outliers and abnormal extreme values on the esti-
mation. The status of JA reduces firm performance and increases debt level. As it
can be noticed, the judicial administration status decreases profitability level and ef-
ficiency level of the treated firms. Indeed, on average, sample firms are statistically
more profitable (p<0.001) before the treatment: the differences in mean are 2.57 and
1.95, respectively. Conversely, after the treatment, companies are leveraged. Also, in
terms of efficiency, there is a significant (p<0.001) reduction in mean of 0.0697 and
0.0776 in both profit and cost.

Figure 3.1 summarizes OC companies by the temporal distribution of the confis-
cation year. It can be seen that 2014 and 2015 are the years with the most significant
number of companies under judicial administration.

Finally, Figure 3.2 presents the industry distribution by two-digit of ATECO2007
code for the sample of OC companies, considered in the analysis. The distribution
gives an overview of the sector and of the markets infiltrated by organized crime.
Mostly, the infiltration regards “protected sectors,” in the sense that they are char-
acterized by the presence of public funds or the public administration management.
Indeed, mainly, they are manufacturing, construction, transportation, waste trade,
health care, or public service sectors but also scientific and professional activities.
This finding is supported by Savona and Berlusconi (2015) and Savona and Riccardi
(2011, 2015).
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3.4 Empirical Strategy

3.4.1 Profitability and Leverage

Let y be the outcome variable considered across three different profiles, i the firm,
and t the year. The following regression model is used to estimate the causal effect
of preventive measures on OC firms’ aspects:

yit = αi + λt + βJAit + ε it (3.1)

Where αi are firm fixed effects, λt year fixed effects, and ε it is an error term. In all es-
timations, errors are clustered at the firm level. The estimated coefficient β measures
the causal effect of interest. JAit is a dummy variable that has value 1 from the year
of judicial administration5. The identification strategy rests on the assumption that
the entry year of treated firms is exogenous to its performance. Indeed, the judicial
administrator enters in the firms after several years of investigations, and the JA de-
cision depends on the involvement of the firm in a criminal plan. The status of JA is
decided by a committee of judges on the basis of the penal code and the evaluation
of the specific case. The year effects are coefficients on time dummies while the un-
observed specific effects are coefficients on dummies for each firm. The main point
is that FE estimation does not infer the causal effect from a comparison of different
firms, but by comparing within-firm change that is induced by a plausibly random
(with respect to the year of implementation) treatment event. The inclusion of time
dummies in addition to firm dummy contributes to FE estimation by providing an
estimate of the time trend. Then, the time trend is then differentiated from the within
comparison of the treatment group.

In addition to model 3.1 I estimated regressions that include firm level time vary-
ing control. The selection of profile and explanatory variables is carried out by fol-
lowing the emerging literature cited above and taking into account organized crime
firms’ characteristics. The first profile captures the profitability aspect, computed in
two ways: ROA (that takes into account firms’ amount of debt) and ROI, that ex-
press the firm’s attitude to remunerate its uses. I choose these two ratios because
they are not affected by firms’ accounting policies (Sostero et al., 2014), especially
for the kind of companies investigated. The regression model includes a vector of
control variables: SalesTa (that is the turnover rate of capital) expresses the speed
with which these cycles are repeated during the year, i.e., how many times the in-
vested capital has turned into financial resources through the sale of the products;
Debt controls for the firm’s capital structure (only for ROA case) and Size is the log
transformation of the firm’s annual revenues, to control for differences in size that
might drive operating performances:

ROAit = αi + λt + βJAit + β2SalesTAit + β3Debtit + β4Sizeit + ε it (3.2)

and
ROIit = αi + λt + βJAit + β2SalesTAit + β3Sizeit + ε it (3.3)

The second profile captures debt aspects through the leverage:

TD|TAit = αi + λt + βJAit + β2Pro f itit + β3Sizeit + β4Fixassetit + ε it (3.4)

5If the event has happened in the last four months, the year of the event is the following one,
because some of the business operations are already done
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Leverage can be measured by using different financial ratios; it can be defined as ei-
ther the ratio of total debt to total equity or the ratio of total debt to total assets, which
is the variable used in the current study. As control variables, I selected determi-
nants, namely: profitability, determined by Earnings before interest and tax (EBIT)
to total assets ratio that indicates a proportion between the measure that shows the
company’s profitability and the company’s assets; firm size, using the difference of
logarithm of sales and Fixed Asset that is generally accepted as an indicator of capi-
tal structure composition (Lemmon et al., 2008; Rajan and Zingales, 1995).

3.4.2 Efficiency

The last profile evaluates efficiency performance by considering profit efficiency and
cost-efficiency. The concepts of production and cost frontier can be studied because
production and cost functions of economic theory are functions of the maximum
and minimum value of the optimization problem. Indeed, if I consider an output y
obtained combining a set of inputs x, then the production function y=f(x) indicates
the map that matches a combination of inputs with the maximum output obtainable
using that combination. Similarly, the cost function matches a combination of quan-
tity output y, and the vector of input prices, with the minimum expense necessary
to produce y at that price. Hence, the profit frontier is specified, looking at the max-
imum profit possible, and profit efficiency is determined as the ratio of actual to the
maximum possible(Kumbhakar et al., 2015). Similarly, the cost frontier is set by the
relation between the potential minimum cost, and the actual cost that resides above
the minimum frontier owing to inefficiency. Therefore, in both cases, the frontier
is unobserved and is determined by the optimal level (i.e., the maximum level for
profit, and the minimum level for cost).

The analysis of profit efficiency allows a better evaluation of company perfor-
mance than cost efficiency because it catches both the wrong choice of inputs and
outputs (Berger and Mester, 1997). More specifically, profit efficiency constitutes a
more comprehensive source of information than the partial insight provided by an-
alyzing cost efficiency. If firms are efficient along the profit side, also their cost and
scale of production will be efficient (Fitzpatrick and McQuinn, 2008). Consequently,
profit efficiency is viewed as overall efficiency.

Using a stochastic production frontier approach, provided by Greene (2005), ex-
plained in detail in the Appendix, I measured technical efficiency. To account for
non-standard characteristics of the firms considered, I used a flexible translog pro-
duction function. The translog function is non-homogeneous and belongs to the
class of flexible functional forms that provide a second-order local approximation to
any functional form. Considering that firms produce output using inputs in natural
log value, the translog function can be written as:

LnYit =αi + λt + βklnKit + βLlnLit +
1
2
[βkk(lnKit)

2+

βLL(lnLit)
2] +

1
2

βKLlnKitlnLit + vit − uit

(3.5)

where Yit is the added value(output), Kit and Lit are the capital (total assets) and
labor (number of employees) inputs used in the production, λt includes year fixed
effects; vit is the statistical noise term with zero mean and constant variance, and
uit ≥ 0 is a nonnegative one-sided inefficiency term which follows a half-normal
distribution so that uit ∼ iidN + (0, σ2

u).
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Unlike profit efficiency, following Greene (2005) cost efficiency is computed us-
ing this equation that requires the use of input price:

LnCTit =αi + λt + βklnPKit + βLlnPLit + βYlnYit +
1
2
[βkk(lnPKit)

2+

βLL(lnPLit)
2 + βYY(lnYit)

2] +
1
2

βKLlnPKitlnLit +
1
2

βKYlnPKitlnYit+

1
2

βLYlnPLitlnYit + vit − uit

(3.6)

Where CTit is the logarithm of the total production cost, PLit and PKit are input price,
and Yit is the output expressed in added value. In particular, according to Pilar et al.
(2018) labor price is computed as personal expenses divided by the total number of
employees; capital price as the sum of depreciation and financial charges divided
for the total asset. λt represents year fixed effects; vit is the statistical noise term with
zero mean and constant variance, and uit ≥ 0 is a nonnegative one-sided inefficiency
term which follows a half-normal distribution so that uit ∼ iidN + (0, σ2

u).
The technical efficiency can be outlined as the ratio of observed production over

the maximum technical output possible for the firm when inefficiency is not present.
Consequently, the efficiency index (TE) of firm i in year t could be written as:

TEi =
yi

exp(xiβ + vi)
=

exp(xiβ + vi − ui)

exp(xiβ + vi)
= exp(−ui) (3.7)

It is delimited by zero and one. A score near to zero means that the firm is inefficient
for the given technology, and it could increase its output level without increasing the
level of inputs, while a score of one means full technical efficiency.
Equally, cost efficiency is the ratio of the potentially sustainable minimum cost and
the cost-effectively supported by firms so that:

CE =
Cmin

C
=

C(y, w)exp(v)
C(y, w)exp(u + v)

= exp(−ui) (3.8)

It is bounded by zero when the actual cost is more significant than the minimum
estimated cost and one when the firm system is characterized by full efficiency.

To verify the impact of judicial administration on technical efficiency, I estimate
the following inefficiency equation:

uit = f (JAit, controlvariables, Zit) (3.9)

where JA is the dummy variable that takes 1 when from the year companies are un-
der preventive measures and control variables are related to firms’ characteristics
and other environmental factors that also affect firm efficiency and are not under
the managerial control such as the geographical area of reference. To summarize,
technical inefficiency and cost efficiency are estimated from the stochastic frontier
and simultaneously explained by a set of institutional and environmental variables
(affecting efficiency). This one-step method avoids inconsistency problems in the
two-stage approach, where the first stage requires the estimation of a conventional
frontier model with environmental variables omitted and the second stage impli-
cates the regression of these predicted technical efficiencies on the environmental
variables (Wang and Schmidt, 2002).
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3.4.3 Graphical Evidence

To provide graphical evidence about the effect of JA on firms’ performance, I have
reported firms temporal performance for the 13 years around the year in which a
firm is subjected to preventive measure. I used the four dependent variables of the
model presented above (ROA, ROI, Leverage, Profit, and Cost Efficiency). Graph 3.3
reports the firm’s performance effects before and subsequent judicial administration
comparing the mean of the variables for each year before and after the event. As
it is clear from the graphs, the firms’aspects systematically change after the event,
showing a difference before and during the judicial administration.

Analyzing the firm’s profitability, ROA and ROI, there is a change in proximity
of 0 that represents the year event. For example, ROA declines approximately from
0.68 in t-1 to -2.09 in year t with a slightly improvement only after eight years of
treatment. The same result for ROI, indeed the ratio declines from 0.77 to -0.91 to
stay under the pre-phase level. However, after the intervention of the administra-
tor, the level of return will always be lower than in the pre-phase. The result for
leverage is slightly different. There is a slight increase (from 0.83 to 0.85 only in that
period) in leverage, i.e., on the debt level. In the case of debt, the change in the man-
agement shows an increase in the level of debt, as a consequence, considering that
this company can have previous liability and have access to new finance thanks to
the possibility established by the law. Last aspects concern profit and cost-efficiency.
With regards to profit efficiency, near the year event, the level of efficiency suffers a
decline. In line, cost efficiency shows a marked decrease after the treatment showing
a loss of efficiency in cost management.

Overall the graphs show preliminary evidence that when firms’ governance change,
reducing their criminal aspects, businesses modify their results, coherently with lit-
erature. The economic results after the treatment are always below the red line that
indicates the mean of ratio average. Conversely, for leverage, the ratio is often above
the red line.

3.5 Results and Discussion

Table 3.2 presents the results using ROA and ROI as a measure of performance. I
have looked at what happens when firms are subtracted to OC ownership in the
profitability aspects, not absorbing for any fixed effects but year fixed effects, and
then by absorbing for firms fixed effects and progressively adding control variables.

As previously stated, the variable of interest for this research is the dummy vari-
able JA, that provides an answer about whether and how companies considered
performance changes once criminal characters are eliminated. When controlling
only for year fixed effect in column (1) and (4), the judicial treatment administra-
tion seems to play an important role. Indeed, as expected from graphical evidence,
the treatment is negatively correlated with the firm’s profitability. In line, once I
control for firms fixed effects in columns(2), (3), (5), and (6) the results remain un-
changed. In column (3) and (6), I introduce a set of variables to control for the size
and the capital structure. Following literature, I used winsorization technique at 1
percent to eliminate outliers that characterize accounting variables. In line with the
analysis presented above, β1 is negative and significant at (5%) in Column 3 and 6
for both ratios, thus after controlling for size, capital structure, and including year
fixed effect. The coefficient β1 is always statistically significant and negative (at 1%
for ROA and 10% for ROI considering the regression without any control).
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Indeed, being under judicial administration is associated with lower profitabil-
ity. Results might be explained as follows: firstly, the implementation of judicial
administration should be re-defining an equilibrium of legality inside the business
environment, cutting away all the relation with the criminal organization’s network.
The re-definition of this equilibrium can be accompanied by a period of uncertainty
which depresses investments, due to the loss of credibility in the surrounding en-
vironment. Moreover, further mechanisms can play an important role, for example
the quality of the appointed administrator in creating economic network and man-
aging the weak balance within firms. Companies living in an illegal circuit can create
agreements and fiduciary relationship with other economic agents to increase profit
and also to take advantages. This aspect also regards the favorable condition and
all the organized pressure on the firm business (Arlacchi, 1983, 2010). After the im-
plementation of legal measures, the companies profitability decreases. In particular,
considering ROA and ROI, they respectively fall by 4.42 and 2.42 approximately.

Next, I analyzed the impact of OC removal in terms of debt relation using the
leverage ratio. Table 3.3 reports the results. Analyzing column (1), when I control
only for year effects, there is no statistically significant effect on the leverage level.
When I add control for firms fixed effects in column (2) the treatment effect shows a
statically significant impact on the leverage level (p<0.005). In column (3), including
control variables, the causal effect of the judicial measure is given as before by β1
coefficient, that is positive and statistically significant (1%)6. The effect of judicial
administration causes an increase of 0.0721 in the level of debt.

At the moment of judicial administration intervention, the new administrator
has to study companies complicated situation and has to cut all the relationships
that could be a source of criminal advantage. It is possible that economic agents, af-
ter police operation, do not want to continue collaboration with the subjected com-
panies. In compliance with the regulatory aspects and thanks to that, previous debts
remain unpaid, and the new administrator continues the activity, contracting new
finance. Note that, in the numerator of the ratio, all types of debt that companies can
have with banks, suppliers, etc. are included.

The last question concerns the effect on profit and cost-efficiency. Table 3.4 presents
the results of the estimation of the stochastic profit and cost frontier. The results of
the estimated translog profit frontier (column 1) show that the selection of variables
is appropriate, and the fit between the model and the data is good. The estimated
output elasticities in comparison to capital are positive and statistically significant
at 1%. The output elasticities for capital is equal to 0.46 and it is more significant
than that obtained for labor (0.34). The total elasticity of scale, which shows a local
measure of returns to scale equals 0.79. Premise that, as explained before, the sec-
tors in which these types of companies operate are multiple, at the sample mean, the
decreasing returns to scale are prevalent for the analyzed companies, indicating that
increasing all inputs by 1% would raise output by 0.79% only.

The results for the coefficient of efficiency determinants (Zit), included in the in-
efficiency function, are reported below the table. The estimated coefficients of the
technical efficiency factors show their direct effect on technical inefficiency, which
is the opposite effect on TE. The results of the JA variable always show a statisti-
cally significant and positive (5%) impact on inefficiency (uit). This implies that with
judicial administration, treated companies are less technically efficient than the pre-
measure phase. Firms have access to a less profitable business than the criminal

6I repeated estimations for three ratio including control for sector-by-year FE. Results are un-
changed
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stage; indeed, with the same amount of inputs, they obtain a lower level of output.
The table also shows the summary statistics of estimated TE scores. The mean of TE
score is about 0.69, with a standard deviation of 0.27 approximately.

Table 3.5 presents the results of the estimation of the stochastic cost frontier. Since
total cost and all the independent variables are expressed in logarithms, the com-
puted first-order coefficients can be understanding as cost elasticities evaluated at
the sample median. The cost frontier function is non-decreasing in input prices since
both the Capital price coefficient, as well as the Labor price coefficient, are positive.
However, the estimation shows the violation of monotonicity against output repre-
sented by added value.

The estimated coefficient of efficiency determinants (Zit), which are included in
inefficiency function, are reported below. In line with the results for the profit fron-
tier, also in the case of cost efficiency, JA has a significant effect (p<0.01) on the
change of efficiency level; the sign shows that when judicial administration is im-
plemented, companies became less technically efficient in cost than the pre-measure
phase. That means that companies, paying the same price, have less efficiency in
cost management. The estimated cost efficiency has a mean of 0.74, with a standard
deviation of 0.23.

Overall, the results for both technical and cost efficiency outlined that judicial ad-
ministrator, restoring the legality in controlled companies according to sound man-
agement principles, undergo a loss of efficiency because conservatism in manage-
ment may prevail. Re-shaping firms’ management involves also a change in transna-
tional network and in the cultural background where firms operate. Indeed, crim-
inal companies coercively coordinate production factors such as capital and labor
(Albanese and Marinelli, 2013; Transcrime, 2013).

3.6 Placebo Test and Robustness Check

To further evaluate the robustness of the results, I have run a placebo experiment,
following Belloc et al. (2016) approach. In the sample, the treatment of judicial ad-
ministration took place in a time range between 2004 and 2016, thirteen years in
total. I then assigned the year-event randomly for 10,000 times. I then produce for
each fake year, randomly assigned, the corresponding fake JA dummies.

After building the placebo JA dummy variables, I have estimated the model 3.1
replacing real one. The procedure is repeated 10,000 times. Each time I have saved
the estimated coefficient. With the generation of random events and the assignation
of placebo dummy variables, the test aims to verify how many times these placebo
point estimates are closer or lower than the true point estimate. A significant effect
of artificial treatment might mean anticipation of preventive measures, which would
induce effects on firms’ aspect before the policy is implemented. As a result, if esti-
mations are erroneously imputing to judicial administration an impact on the firms’
performances that do not exist in reality, I will obtain a placebo coefficient close to
the real point estimate. To do so, estimated point coefficients are reported in the
probability density function, with the inclusion of a vertical line that indicates the
true point estimate of the estimated model without the addition of control variables.

The procedure is repeated for each dependent variable used in the analysis. As
shown in Figures 3.4, the point estimates are generally larger than the real value.
In the case of ROA and ROI (that have a negative effect), the results of the placebo
test are approximately always to the right of the true coefficients except for a small
left-tail. Conversely, for the Leverage (that has positive effects), the fake coefficients
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are to the left of the true coefficient, with a slight right tail.
In the same way, I have run an experiment also for efficiency aspects (Berenguer

et al., 2016). However, given the complexity of estimation for the stochastic fron-
tier, the procedure is repeated only 5,000 times. Hence, I randomly generated 5,000
year-event fake. Generating fake environmental variables, I used these regressors
(JA fake) in the equation 3.9 in both cost and profit aspects (3.5 and 3.6). As shown
in the Figures fake coefficients are to the left of the true coefficient, with a thin right
tail.

Overall, the exercises provide considerable robustness for the variables consid-
ered according to which the evaluation of the true JA is not artificial and the year of
entry of a treated firm is exogenous to its performance.

3.7 Conclusion

In this work, I have analyzed the dynamic change occurring in firms’ performances
when the judicial administrator, appointed by authorities, has to re-define the busi-
nesses and cut all the links with criminal organizations. In this moment, ownership
decisions and the system in which companies operate change. Since organized crime
companies incorporate particular governance mechanisms, the analysis broadens
the knowledge of OC companies features.

The growing enforcement activities and the unique jurisdictional framework, of-
fer the possibility to collect significative firm-level data and use exogeneous shocks
to apply the quasi-experimental design. Indeed, these companies are of particular
interest to the scientific community, given that their social responsibility and the im-
portance of market competition. Using a new hand-collected panel data, with year
firm-level observation from 2004 to 2016 on criminal firms from all regions of Italy,
I have assessed the economic consequences of the re-definition of the legal side. In
particular, the evaluated measures refer to profitability (ROA and ROI), efficiency
(cost and profit), and the debt level (leverage). The empirical strategy is based on
the within variation in criminal firms exposure to JA. Specifically, I have not inferred
the causal effect from a comparison of different firms, but comparing within-firm
change that is induced by a random treatment event and controlling for common
yearly shocks that affect all firms and firm time-invariant characteristics.

Starting from graphical evidence, I have provided a series of proofs that over-
all show a change in firms’ aspects. The comparison before and after the event of
the preventive measure pinpoints that the re-definition of legal side reduces prof-
itability and efficiency (cost and profit) and increases debt level. One reason why
this new form of ownership may underperform persistently is that firms can devi-
ate from profit maximization endangering their survival possibilities. OC firms earn
higher performances, because of criminal advantages, while firms enter the JA sta-
tus, deviate from such behavior and try to survive because of external legal control
mechanisms. However, the judicial administrator, restoring the legality in controlled
companies according to sound management principles, undergo a loss. Judicial ad-
ministrator has to manage OC firms not only from an economic perspective, also
analyzing what kind of investment relationships previous stakeholders had estab-
lished.

I am not aware of other studies comparing performance aspects, analyzing JA
effects. This work is the first attempt to evaluate what has happened to businesses
when judicial administration is implemented and analyzes criminal firms. Indeed,
the finding suggests how OC firms are intrinsically managed by the dark side. By
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cutting these ties, it makes it challenging to maintain profitability and efficiency
level. Future studies can focus on the several channels (uncertainty in business
environment, administrators’ skills, economic agents cultural background) through
which judicial administration affects firms’ performance.

The contribution of the article could propose several opportunities for future re-
search from different points of view. Firstly, it opens sociological questions given
the social cost due to the difficulty in maintaining a sustainable level of profitability.
Besides, there are economic implications, especially in the field of labor economics,
and if firms under administration fail to survive, there are economic consequences
because of job loss. Secondly, the focus could be placed on administrator manage-
rial skills, offering the possibility of investigation through a managerial perspective.
Lastly, the paper can have policy implications in terms of managerial “best practice”
for the judicial administrator that can orientate the management to the establish-
ment of a new economic relationship and the definition of new legal competitive
advantages. This aspect is related to the behavioral dimension in defining measures
aimed to prevent opportunistic behavior.



3.7. Conclusion 49

Figures and Tables

FIGURE 3.1: Number of OC firms subject to JA by year
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Notes: The figure reports the number of firms subject to judicial administration by year.
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FIGURE 3.2: Criminal firms under JA by sector
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Notes: The figure reports the number of criminal firms subject to judicial administration by sector.
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FIGURE 3.3: Inter-temporal analysis of Key variables

Notes: The figure reports the firms’ performance variables before and after JA, comparing the variables mean
for each year before and after the event.
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FIGURE 3.4: Placebo Tests

Notes:Probability density function of the coefficients obtained by estimating regression 3.1, 3.5 and 3.6 with
the placebo JA dummies as independent variable
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TABLE 3.1: Organized Crime Firms–Geographical distribution and
summary statistics

Panel A
Geographical Area AIDA Sources Other sources Total Number Final Sample

North Area 7 47 53 42

Center Area 21 9 25 20

South Area 350 129 429 351

Total 378 185 563 413
Panel B

(1) (2) (3) (4)
Firm characteristics Variables definition Mean Before JA After JA Difference
Dependent Variables
ROA Net Income/Average Total Assets 0.8412 1.7014 -0.8687 2.570***

(14.1426) ( 13.6476) (14.9426) (3.81)

ROI Net income / Investment 0.8321 1.4851 -0.4659 1.951***
(11.7632) (11.2464) (12.6373) (3.47)

Td|Ta Total debt/Total Assets 0.7924 0.7844 0.8085 -0.0241
(0.4027) (0.3798) (0.4444) (-1.25)

Output Ln Added Value 6.1551 6.1536 6.1584 -0.00483
(1.7356) (1.6800) (1.8473) (-0.05)

Ln Production Cost Ln Production Cost 7.7797 7.7999 7.7381 0.0618
(1.5385) (1.5145) (1.5881) (0.66)

CE Cost Efficiency 0.7456 0.7709 0.6932 0.0776***
(0.2299) (0.2155) (0.2492) (5.66)

TE Profit Efficiency 0.6940 0.7168 0.6471 0.0697***
(0.2729) (0.2584) (0.2955) (4.25)

Independent Variables
Sales/Ta Revenue/Total Asset 0.9584 0.9304 1.0140 -0.0837

(2.8539) (2.7895) (2.9790) (-0.61)

Size Log(Revenue) 6.8275 6.9245 6.6349 0.290**
(2.0236) ( 1.9548) (2.1423) (2.99)

Profit EBIT/Total Asset -0.0059 0.0017 -0.0209 0.0226
(0.3167) (0.3028) (0.3424) (1.49)

Fix Asset Tangible+Intagible Assets/Total Asset 0.2924 0.2633 0.3501 -0.0868***
(0.4560) (0.3588) (0.6004) (-3.98)

Ln L Ln (N° Employees) 2.4419 2.4500 2.4251 0.0249
(1.3326) (1.3108) (1.3781) (0.31)

Ln K Ln(Total Asset) 7.9539 7.9205 8.0228 -0.102
(1.8260) (1.8647) (1.7438) (-0.93)

Ln L Price Personal expenses/N° Employees 3.2590 3.2397 3.2986 -0.0589
(0.7983) (0.8093) (0.7747) (-1.22)

Ln K Price Depreciation and Financial Charges/Total asset -3.5414 -3.541978 -3.5420 -0.0589
(1.2823) (1.2491) (1.3497) (-1.22)

Notes. Geographical distribution for OC firms in Panel A and Summary statistics in Panel B are reported. In
columns (1)-(2)-(3) of Panel B standard deviation in parenthesis. In column (4) of Panel B t-statistics of the
difference between the variables in column (2) and (3).
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TABLE 3.2: Profitability Aspects

(1) (2) (3) (4) (5) (6)
ROA ROA ROA ROI ROI ROI

JA -3.7638*** -4.4218*** -3.2217** -2.1459** -2.4243* -2.2161*
(1.0481) (1.5802) (1.4583) (0.9811) (1.3514) (1.3415)

Sales/TA - - 1.6382*** - - 2.4535***
(0.3165) (0.8797)

Size - - 1.6851*** - - 0.9964**
(0.5514) (0.4084)

Debt - - 16.5173*** - - -
(3.2557)

Year FE YES YES YES YES YES YES
Firm FE NO YES YES NO YES YES

Observations 1957 1957 1957 1957 1957 1957
R-squared 0.018 0.5040 0.5985 0.0111 0.4367 0.5051
Number of Firms 413 413 413 413 413 413

Dependent variable are indicated in the first row: ROA (1-3) and ROI (4-6). The estimated coefficients are
from model 3.1 in the text. Models estimated are with OLS. Standard errors clustered at the firm level are in
parentheses. Significance at the 10% level is represented by *, at the 5% level by **, and at the 1% level by ***.
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TABLE 3.3: Leverage Aspect

(1) (2) (3)
TD/TA TD/TA TD/TA

JA -0.0003 0.0721** 0.0597***
(0.0325) (0.0291) (0.0267)

Profit - - -0.4341***
(0.1183)

Size - - -0.0203*
(0.0112)

Fix asset - - 0.0866
(0.0955)

Year FE YES YES YES
Firm FE NO YES YES

Observations 1957 1957 1957
R-squared 0.0090 0.7791 0.8053
Number of Firms 413 413 413

Dependent variable are indicated in the first row: Leverage. The esti-
mated coefficients are from model 3.1 in the text. Models estimated are
with OLS. Standard errors clustered at the firm level are in parentheses.
Significance at the 10% level is represented by *, at the 5% level by **, and
at the 1% level by ***.
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TABLE 3.4: Profit Efficiency

(1)
Variables Profit Efficiency
Translog production function coefficient

lnK 0.4565***
(0.1325)

lnL 0.3426
(0.2812)

lnK*lnL -0.0929
(0.0778)

lnK2 -0.0225
(0.0394)

lnL2 0.1641*
(0.0932)

JA 0.5284**
(0.2153)

Constant -0.5265***
(0.1499)

Year Effect Yes
Observations 1244
Number of Firms 254

Mean (TE) 0.6940
St. Dev. (TE) 0.2729
Min (TE) 0.0027
Max (TE) 1
Return scale 0.7991

Robust Standard errors are in parentheses. Significance at the 10% level is
represented by *, at the 5% level by **, and at the 1% level by ***.
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TABLE 3.5: Cost Efficiency

(1)
Variables Cost Efficiency
Cost Frontier

lnPL 0.0502
(0.1531)

lnPK 0.1242
(0.1063)

lnY -0.1027
(0.1615)

lnPL*lnPK 0.0597
(0.0534)

lnPL*lnY 0.0738
(0.0510)

lnPK*lnY -0,0735**
(0.0244)

lnPL2 -0.0340
(0.0221)

lnPK2 -0.0076
(0.0136)

lnY2 0.0626*
(0.0361)

JA 0.8333***
(0.2454)

Constant -1.4391***
(0.1259)

Year Effect Yes
Observations 1244
Number of Firms 254

Mean (CE) 0.7456
St. Dev. (CE) 0.2299
Min (CE) 0.0098
Max (CE) 1

Robust Standard errors are in parentheses. Signifi-
cance at the 10% level is represented by *, at the 5%
level by **, and at the 1% level by ***.
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Chapter 4

Confiscation of Criminal
Productive Assets: Spillover Effects
on Legal Firms in the South of
Italy1

Abstract
We analyze the indirect economic effects of an enforcement law targeting firms af-
filiated to criminal organizations in the south of Italy. This law provides the judicial
administration of organized crime firms through the imposition of external man-
agers to guarantee the continuity of production. By using detailed information on
more than 180,000 companies, we exploit legal firms yearly variation in the expo-
sure to criminal firms’ judicial administration in their province and industry. The
empirical design allows us to control for confounding effects at the firm, market and
year level. The results show that there are large positive spillovers from the enforce-
ment law. Legal firms’ performance and turnover increase by 2.2 and 0.7 percent,
respectively, in the first four years after an organized crime firm enters the status
of judicial administration. Investments measured by tangible and intangible assets
increase with the number of firms entering into judicial administration by 0.75 per-
cent. These results suggest that intensifying confiscation measures against criminal
organizations has a strong positive effect on the economy.
Keywords: Organized crime; Firm level data; Panel data analysis.

4.1 Introduction

Criminal organizations are a major obstacle to social and economic development
(Pinotti, 2015b). In the last decades, a number of strategies and interventions have
been adopted to combat organized crime (Fijnaut and Paoli, 2006). Some of these
interventions target productive assets connected to organized crime and have been
deployed in a number of jurisdictions. The aim of these focused-assets interventions
is to prevent the organized crime infiltration in the economy and to subtract financial
power to criminal organizations (Atkinson et al., 2017).

Despite the common use of these interventions, little is known on the effects of
these measures in the economy. In this paper, we evaluate the indirect economic
effects of an enforcement law targeting firms connected to criminal organizations in
Italy. This law was passed in 1982 and introduced for the first time in the penal code

1The chapter is co-authored with Francesco Drago and submitted to the Italian Economic Journal:
Special Issue on the Economics of Crime



60
Chapter 4. Confiscation of Criminal Productive Assets: Spillover Effects on Legal

Firms in the South of Italy

the mafia-type unlawful association (art. 416-bis). The law and a number of subse-
quent modifications allowed the legal authority to confiscate the productive assets
of the members affiliated to the mafia. With regard to productive firms, the first step
of the expropriation measure is the imposition of external managers, thereby remov-
ing the affiliation of the firms with the criminal organization. Under the provision of
the law, the organized crime firm enters the status of judicial administration with an
external administrator nominated by a judge that manages the firm and guarantees
the continuity of the production activities of assets seized in criminal proceedings.
In practice, a criminal firm entering the status of judicial administration continues to
exist but breaks any link with the criminal organization.

We estimate the spillover effects of judicial administration on legal firms (firms
that were not infiltrated or colluded with criminal organizations) that operate in the
same relevant market of the criminal ones. From this empirical exercise, we quantify
the economic effects of the enforcement law providing judicial administration in the
local economy. Hence, we shed light on the burden that organized crime firms im-
pose on legal ones. There are several reasons according to which we expect spillover
effects from the judicial administration of a criminal firm on legal ones (Duplat et
al., 2012). The presence of an organized crime firm may influence the investment
and strategy choices of a legal firm through intimidation and violence. For exam-
ple, organized crime firms intimidate legal ones of not entering specific sectors or
not participating in public procurement procedures. Criminal firms are typically
large and together with criminal organizations may exert a disproportionate market
power that alters the competitive market. In addition, organized crime firms may
corrupt public officials to gain favorable market conditions. Thus, the removal of
the criminal nature from a former organized crime firm may have an impact on the
performance and investment choices of a legal one.2

In this paper, we use yearly financial data from 2004 to 2016 – from Aida provided
by Bureau Van Dijk – on criminal and legal firms in the fourth largest regions in the
south of Italy (Apulia, Campania, Calabria, and Sicily) in which there is a strong
presence of organized crime. Under the period of analysis, we detected 429 firms
subject to judicial administration. Most of the information on firms under judicial
administration comes from Aida. Since not all the firms present in AIDA and in fact
treated by judicial administration have this information reported in the database, we
exploited other sources of data. In particular, we exploited news on judicial admin-
istration in online newspapers, cross-checked this information with other sources,
and finally matched the firms found online with the Aida database to recover their
financial variables. For each firm, data on turnover,EBITDA, number of employees,
revenue, tangible and intangible assets, and total assets are available. In addition,
we know the province in which the firm is located and the industry in which it
operates. The total number of (legal) firms that were never targeted by judicial ad-
ministration in our analysis is 183,302. Overall, the richness of the data in terms of
observations and information allows us to exploit several margins of variation and
the panel structure of the data.

We assume that any potential spillover effect from judicial administration takes
place if the criminal and legal firms are located in the same province and operate in
the same industry that identify their common relevant market. With this assump-
tion, the empirical design exploits legal firms yearly variation in the exposure to

2An interesting feature of the empirical design is that we estimate the effect of a change of the nature
of an organized crime firm rather than the closure of such a firm.
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criminal firms’ judicial administration, controlling for yearly common shocks affect-
ing all firms (year fixed effects), firm time invariant characteristics (firm fixed effects)
and yearly industry-specific shocks (industry-by-year fixed effects). We estimate the
impact of criminal firms’ judicial administration on legal firms’ measures of per-
formance, size, and investments. Specifically, we study the impact on the EBITDA
normalized by total assets (a measure of performance), the revenues over total assets
(a measure of size) and the sum of tangible and intangible assets over total assets (a
measure of investments). Identification is based on the assumption that the year in
which a criminal firm enters the status of judicial administration is exogenous to
legal firms performances, controlling for the large set of fixed effects. Several diag-
nostic tests and the institutional background support the identifying assumption.

The main results indicate that the entry into the status of judicial administration
of an organized crime firm in the same relevant market implies an average increase
of the legal firm’s performance by about 2.2 percent in the following four years and
an increase in the legal firm’s turnover by about 0.7 percent, respectively. We find
that this effect increases with the number of firms entering in JA and it is larger in
markets characterized by a relatively low number of firms. As for the tangible and
intangible assets, we find that the entry into the status of judicial administration of
each firm increases investments by 0.75 percent in markets with few firms but only
after a critical number of entries into JA. Considering that for each market identified
by industry and province the number of firms is in the order of several hundreds,
the aggregate effects are very large3. The results in this paper imply that the burden
that organized crime firms impose in the economy is extremely large. Importantly,
this type of results is consistent with aggregate estimates on the cost of organized
crime (Detotto and Otranto, 2010; Pinotti, 2015b). An important policy implication
emerging from this study is that intensifying confiscation and expropriation mea-
sures against criminal organizations has a strong positive effect on the economy.

Our paper contributes to an emerging literature on organized crime (Acemoglu
et al., 2017; Alesina et al., 2018; Bandiera, 2003; Buonanno et al., 2015; Fiorentini,
1999; Pinotti, 2015a) and attempts to quantify the effect of the infiltration of crimi-
nal organizations in the economy (Albanese and Marinelli, 2013; Bianchi et al., 2017;
Fabrizi et al., 2018; Pinotti, 2015b). A distinctive feature of our paper is the focus
on the spillover effects of an enforcement law in the economy. The closest paper to
ours is by Fabrizi et al., 2018 who analyze, using a difference-in-difference strategy,
the economic effects of criminal firms on the performance of legal firms in central
and northern Italy. They identify criminal firms exploiting information on board
members, police operations and court trials. As we will explain in detail, our paper
differs from Fabrizi et al., 2018 for the geographical area that we analyze, the em-
pirical strategy and the identification object (the effect of an enforcement law in our
case, the presence of criminal firms in Fabrizi et al., 2018).

The paper is structured as follows. Section 2 introduces the institutional frame-
work and section 3 describes the data. In section 4 we present the empirical strategy
and in Section 5 the results. Section 6 concludes.

4.2 Institutional Background

In the eighties, in Italy, the infiltration of organized criminal groups into legal econ-
omy required the establishment of a new legal framework that allowed to fight the

3Obviously, the loss that a criminal firm experiences through JA is more than offset by the increase
in the performance of legal firms
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patrimonial components of the organization. The breakthrough legislation was the
Rognoni-La Torre law of 1982 with the introduction of the art. 416-bis in the Italian
penal code. For the first time in the national penal code, the article recognized the
mafia-type unlawful association as a criminal act. The law introduced personal pre-
ventive measures attacking criminal organizations and specifically their economic
and financial assets.

The law and the subsequent modifications provide that, in any situation in which
there is a mafia-type unlawful association, both the criminal procedure (the start
of a trial) and preventive measures (judicial administration and eventually confis-
cation of the productive assets) must be activated simultaneously. The preventive
proceeding is independent from the criminal one. The criminal action requires a
conviction and a relation to the crime the person is accused of; the preventive one
does not imply a crime and tends to prevent the commission of crimes by subjects
deemed dangerous. Essential to implementing the judicial administration is that the
company must be involved in the criminal organization’s broad design. The aim is
to break the links between infiltrated companies and criminal organizations, given
their rapid integration into the ordinary and lawful economic circuit.

Specifically, judicial administration (JA) is a legal institution designed to guaran-
tee the continuity of the production activities of assets seized in criminal proceed-
ings. The measure aims to subtract the assets from the criminal circuit. Importantly,
the productive assets are not eliminated from the market but continue to exist with-
out the link with the criminal organization. The law attacking the criminal produc-
tive assets involves two phases: a first one, judicial, from the seizure decree to the
confiscation decree of the first degree; the second one, administrative, that goes from
the confiscation of the first decree to the definitive one. Article 23-bis in the penal
code provides the application of preventive measures by the court, on the proposal
of public prosecutor’s office. Also, the national anti-mafia prosecutor and the head
of the police can initiate a case. The prosecutor’s office notifies the prosecutor of
the regional office where the suspect lives. At the moment that the seizure has been
decided, the court nominates the delegated judge and the administrator responsible
for the management of the seized assets.

The administrator must be a professional enrolled in a special register with ex-
pertise in business management. The administrator is endowed with all the powers
of the owners of the assets. The appointed administrator has to manage the assets
guaranteeing the maximum profit, with particular attention to preservation and cus-
tody. The law provides the possibility to increase the level of profitability, defining a
new legal organizational structure that is able to guarantee the survival of the com-
pany. The judicial administrator must break up all the relationships and favorable
conditions that the previous criminal management had given to the business activi-
ties.

In sum, the measure is aimed to take away a means to commit crimes and al-
ter the competitive markets. Indeed, the discipline aims to correct and preserve the
correct dynamics of the market and competition influenced the organized crime in-
filtration. The legal procedures are the response to the dangers deriving from the
accumulation of illicit resources that lead to an "unfair" competition with the firm
that complies with the laws and rules in the legal economy.
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4.3 Data

We collected data on the universe of firms in the four largest regions in the south
of Italy, namely Apulia, Calabria, Campania and Sicily. The data are provided by
AIDA, the Italian Bureau Van Dijk database. The database contains balance sheet
information of more than 700,000 companies in Italy from 2004 to 2016. In particu-
lar, it covers 100% of the Italian companies that are required to deposit the balance
sheet without distinction of size and sector.4 For each company, AIDA offers de-
tailed financial variables and the optical balance, the name of the registered com-
pany, province of registration, fiscal code, and sector in which the firm operates for
a period of 10 years.

Table 4.1 reports the summary statistics on key variables used in the empirical
analysis of these firms and their geographical distribution. These are the legal firms
that were never targeted by the judicial administration. We analyze 183,302 firms
for a total of 892,770 observations over the period 2004-2016. As we can see, there
is a large variation with respect to total assets, number of employees, turnover and
other financial variables.5 From Table 4.1, the geographical distribution of the firms
reflects the relative size in terms of population of the fourth region. Figure 4.1 shows
the industry where the firms operate according to the two-digit industry code. The
first two industries are wholesale & retail and construction.

The challenge in the collection of the data is to recover information on the crimi-
nal firms treated by judicial administration. As a matter of definition, in this paper a
firm is a criminal one (or an organized crime firm) if it enters in any year in our sam-
ple the status of JA. The first source of information on organized crime firms comes
from AIDA that provides together with many other variables information on the le-
gal status of each firm. In particular, the data contains information about potential
legal procedures that affect companies, including the status of judicial administra-
tion pursuant the law on confiscation of criminal assets. Unfortunately, not all the
firms present in AIDA and in fact treated by judicial administration have this infor-
mation reported in the database. Indeed, AIDA sources are the Italian Chambers
of Commerce that have difficulties in collecting systematically from tribunals this
information because it is often confused in text fields that are difficult to read.

To increase the number of organized firms treated by judicial administration, we
used Python programming language, through which we have automated the recov-
ery of data on firms treated by judicial administration in online newspapers. To
reduce errors in the identification of these firms the data were cross-checked with
other official data (official press release from authorities, court documents). Hence,
the data collected were merged with the financial statements available in AIDA,
while some companies were deleted because of the lack of data available or discrep-
ancy in terms of analyzed years.

Table 4.2 reports information on the organized crime firms and the data source.
The sample of criminal firms contains 429 firms under preventive measures, and the
financial data includes the years between 2004 and 2016. In the same table, we report
the summary statistics of the financial variables before and after the event of judicial
administration. We observe that the JA status decreases by a large extent the perfor-
mance (measured by EBITDA over total assets) and the turnover ratio and the sum

4All Limited companies: public limited company, company limited by shares, limited liability com-
pany.

5Given the large variation and the potential problem of mis-reporting, in the empirical analysis we
follow the literature and we winsorize the outcome variables.
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between tangible and intangible assets (with the difference that is hardly statistically
significant given the large between firms variation existing in these variables).

As for the geographical distribution of organized crime firms, from Table 4.2,
we observe that Calabria is strongly over-represented. We do not see this informa-
tion surprising given the strong presence of criminal organizations in the economy
of Calabria and the strong action of the legal authority against these organizations
in the region during the last twenty years (Arlacchi, 2010). Indeed, the results of
(Transcrime, 2013) and (Ravenda et al., 2015b) on firms under judicial administra-
tion confirm the geographical distribution of our organized firms in the south of
Italy. Figure 4.2 shows the industry in which these firms operate. Most of them are
in the construction sector, a finding that is supported by (Savona and Berlusconi,
2015), but there are a number of other industries in which the number of organized
crime firms treated by judicial administration is not negligible. Finally, Figure 4.3
reports the temporal distribution of the year in which organized firms entered the
status of judicial administration. Overall, we have large variations in terms of out-
comes of legal firms and type, industry and entry years of organized crime firms in
our sample.

4.4 Empirical Strategy

The empirical strategy takes advantage of the panel structure of the data by exploit-
ing the variation across provinces, industries and years in the timing in which an
organized crime firm enters the status of judicial administration (JA). Let denote
with i the generic legal firms and with j the organized crime firm that is subject to
JA. In our analysis, a firm is legal if it never enters the status of JA.6 As an additional
step for our analysis, we define the relevant market of each firm with the industry
(s) and the province (p) in which the firm operates and is located. Thus, firms i and
j operate in the same relevant market if they are located in the same province and
operate in the same industry. Since the object of the empirical analysis is to estimate
the spillover effect of JA on legal firms i 6= j, the units of observation in our analysis
are only legal firms i. We stress that we are not interested to estimate the impact on
legal firms i of having a firm j in the same market. Instead, we are interested in esti-
mating the economic spillovers of JA – a provision of an enforcement law combating
criminal organizations – on firms i. A firm subject to JA is likely a criminal firm well
before the implementation of JA. Thus, our estimations should be interpreted as the
effect of JA on legal firms i, conditional on having at least one criminal firm j in the
same market.

Our main model is the following:

yipst = αst + γt + δi +
4

∑
τ=−4

βτ JAps(t−τ) + εipst. (4.1)

where yitps is a time variant characteristic (performance, turnover, tangible and in-
tangible assets) of firm i in year t, operating in province p and industry s, identified
by the two-digit industry code. The first set of fixed effect αst controls for any unob-
served industry specific shock taking place in each year (industry-by-year FE), such
as demand shocks. The other set of fixed effects are γt and δi, specifically year and
firm FE. The key variable, JAtps, is zero if no firm j in industry s and province p of
firm i was subject to JA. It is equal to one in the year in which at least one firm j

6We discuss the implications of this assumption below.
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entered the status of JA. In this specification, the coefficients βτ for τ < 0 test for the
presence of pre-trends, as they reflect the relationship between current changes in JA
status and past firm outcomes. The coefficients βτ for τ > 0 capture dynamic treat-
ment effects (if any), as they reflect the relationship between current changes in JA
and future firm outcomes. Finally, βτ for τ = 0 captures the on-impact change in JA
on firm performance. Note that we omit to include any other time variant firm char-
acteristics in model 4.1 because any real or financial variable would be endogenous
in the model (a bad control).7

The estimated coefficients βτ for τ >= 0 in model 4.1 measure the spillover
effect of JA for legal firms. The causal interpretation is based on a conditional inde-
pendence assumption (CIA): conditional on the set of FE αst, γt and δi, the year of
entry of an OC firm j into JA is exogenous to the performance of legal firms i in the
same relevant market identified by industry s and province p. There are several facts
that support this assumption. Investigations about criminal firms last several years.
The moment if which a criminal firm enters JA is determined by the involvement
of the firm into a criminal organization. The status of JA is ultimately decided by a
committee of judges on the basis of the penal code and the evaluation of the specific
case. It is important to point out that the Italian criminal justice system has a high
variability in the disposition time across and within districts. For instance, in the
2003 the disposition time varied between 307 days in the judicial district of Trento to
1242 days in the judicial district of Ancona (Ministero della Giustizia and Direzione
Generale di Statistica, 2003).8 We do expect that part of the variation in the timing
of entry into JA across sectors and provinces is due to exogenous judicial offices and
judge fixed effects.

Apparently, there is no reason to believe that the moment in which a firm enters
JA is correlated to the performance of other firms in the same market. Any concern
that this decision is related to the market conditions of the legal firms is accounted by
the inclusion in model 4.1 of industry-by-year, firm and year FE. A first set of diag-
nostic tests on the identifying assumption are readily available from model 4.1. The
absence of pre-trends would be consistent with the identifying assumption. Specif-
ically, we should see the leads to be close to zero and not statistically significant. A
second set of diagnostic and placebo tests are presented after the main results.

For reasons of tractability and to gain in efficiency, we further explore the dy-
namics of the impact of JA on legal firms by estimating a variation of model 4.1:

yipst = αst + γt + δi + βshort_term JAps(t−1,t−4) + βlong_term JAps(t−5,t−N) + εipst. (4.2)

In this model, the coefficient βshort_term measures the impact of at least one JA event
in the short term (JAps(t−1,t−4) is equal to 1 in the first four years after a JA event and
0 otherwise), while βlong_term measures the impact of at least one JA event in the long

7One challenge to identification of model 4.1 is that a JA event may bring about other type of en-
forcement interventions against crime that we are not able to observe. In this case we would attribute
the effect of other interventions to JA, with the estimated effect that would be upward biased. How-
ever, unless these interventions are province and industry specific (namely, targeting only some spe-
cific industries in some provinces), the effect of other measures against organized crime should be
absorbed by the large set of fixed effects.

8Even within the same region we observe variation in the disposition time. For instance, in the
Lombardy region (the most populated region of Northern Italy) disposition times vary from 400 days
in Milano to 860 in Brescia. There are both factors at the district level and the judge level that explains
this variability. Indeed, even within districts we observe variation in the length of trial depending,
as illustrated by Coviello et al., 2015, on the flexibility that each judge has in the organization of his
working time.
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run (JAps(t−5,t−N) is equal to 1 in the in the fourth year after a JA event up to last
year in our sample).9

As a final note, we point out the main difference with the empirical design of
our closest paper (Fabrizi et al., 2018). In that paper, the authors use a diff-in-diff
strategy where the treatment group is composed of firms in cities and industries in
which a police operation took place. The control group is composed of firms in the
same cities of the treated firms but in different industries. Fabrizi et al., 2018 implic-
itly assume a parallel trend assumption between firms in the control and treatment
groups and do not use firm and cities fixed effects. Our strategy is different in that
it exploits within-firm variation controlling for a number of shocks at the year and
industry-by-year level.

4.5 Results

Basic results

We start by estimating model 4.1 using as dependent variable a commonly used
measure of performance, namely the earnings before interest, tax, depreciation and
amortization (EBITDA) normalized by total assets (for example see Mitton, 2006 and
Andres, 2008). In all the estimations errors are clustered at the firm level. Following
the literature, we winsorize outliers of the dependent variable at 1 percent. Finally,
model 4.1 is estimated with OLS.

In Figure 4.4 we report the point estimates on the leads and on the lags of model
4.1.10 We observe that there is no clear pattern for the leads: the point estimates
are close to zero and not precisely estimated. On the other hand, we observe that
firm’s performance measured by the EBITDA over total assets increases following
a JA event. In particular, after the first year (first lag) the EBITDA normalized by
total assets increases by 0.0017, namely by 2.2 percent relative to the average in the
sample.

Next, we analyze the impact of JA on turnover normalized by total assets. Fig-
ure 4.5 reports the results of model 4.1. The point estimates on the leads, with the
exception of the fourth one, are not precisely estimated and do not show again any
particular empirical pattern. Firm turnover seems to increase two years after a JA
event. The coefficient on turnover implies an average modest increase between the
0.7 and 1 percent per year. Finally, Figure 4.6 shows the results when the outcome is
the sum of intangible and tangible assets normalized by total assets. From Figure 6
we observe that there is no evidence that on average firms increase their tangible and
intangible assets after a JA event. If anything, the only coefficient that is precisely es-
timated is negative. However, we will see that this result masks a substantial degree
of heterogeneity. From the results presented in the next section, it appears that when
we take into account the number of firms entering JA and the market structure, there
are strong spillover effects.

From this first set of results, we draw two preliminary conclusions. First, the
identifying assumption is supported by the data in that there are no clear pre-trends
of JA on the three variables that we considered (performance, turnover and tangible
and intangible assets). Second, following a JA event, legal firms become more prof-
itable and modestly increase their turnover. For the moment, it seems that there is

9Note that in model 4.1 and 4.2 we treat in the same way whether one or more firms enter the
status of JA. In the next section we explore the heterogeneity of the effect with respect to the number
of criminal firms entering the status of JA.

10Leads and lags are estimated separately to preserve a meaningful number of observations.
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no effect on assets. Note that from Figure 4.4,4.5,4.6, the presence of firm fixed effects
in model 4.1 implies that a positive and precisely estimated lag moves permanently
the level of the dependent variable above the average level (unless we observe a
negative and precisely estimated effect in subsequent lags).

Hence, as an additional step, we investigate if the spillover effect observed in
the first four years following a JA event is vanished in subsequent years. We do
this by estimating model 4.2, where the first coefficient (βshort_term) captures the av-
erage effect of the first four lags in model 4.1 and the second coefficient (βlong_term)
captures the effect of a JA event in the long-run. Table 4.3 reports the results. To
understand better the role of unobserved heterogeneity at the firm and the industry-
by-year level, for each dependent variable we present three specifications by exclud-
ing firm and industry-by-year FE. Hence, while the relevant columns to look at are
3, 6 and 9 (in which we control for the full set of FE), the comparison with other
columns helps to understand the extent of unobserved heterogeneity. We note that
such unobserved heterogeneity – especially at the firm level – is very severe and
causes a downward bias of the coefficients when we consider firms’ performance
and turnover (compare column 3 with 1 and 2 and column 6 with 5 and 4).

When we focus on the relevant columns (3, 6 and 9), as for the short-term effect
(coefficient βshort_term in model 4.2), we observe a positive and in some cases statisti-
cally significant impact of a JA event. As for the long-run effect (coefficient βlong_term
in model 4.2), there is some indication that the effect is positive especially for the
EBITDA and the turnover, but the coefficients are associated to large standard errors
(especially in column 9). From these results, we conclude that the increase in per-
formance and turnover following a JA event takes place in the first years after the
event.

4.5.1 Additional results

In the previous analysis, we analyzed JA events as discrete events without consid-
ering the number of entries into the JA status per year. In fact, it is quite common in
our sample that in a given year and industry, more than one criminal firm enters the
status of judicial administration. Conditional on having at least one firm subject to
JA in a given relevant market, the average number of firms in a JA status is 6. Here,
we re-estimate model 4.2 by adding the number of firms entering JA and interacting
this variable with JAps(t−1,t−4) and JAps(t−5,t−N). Specifically, the model we estimate
is:

yipst =αst + γt + δi + βshort_term JAps(t−1,t−4) + βlong_term JAps(t−5,t−N)+

γ1N_JApst + γ2 JAps(t−1,t−4) × N_JApst + γ3 JAps(t−5,t−N) × N_JApst + εipst,
(4.3)

where N_JApst is the number of criminal firms subject to JA (varying at the year-
province-industry level) and γ2 and γ3 are the coefficients that capture the intensive
margin of JA. Panel A of Table 4.4 reports the estimated coefficients of model 4.3.
Recall that JAps(t−1,t−4) and JAps(t−5,t−N) are dummies equal to 1 in the first four
years after a JA event and between the fifth year after a JA event until the last year in
which a firm is present in the sample, respectively. The interaction of these variables
with the number of firms in the JA status (N_JApst) should be interpreted as the
effect of the number of JA events on legal firms’ outcome variable in the short and
in the long run. Thus, the coefficients of interest in model 4.3 are γ2 and γ3. With
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one exception, these estimated interaction effects are positive, consistently with the
idea that the spillover effect of JA is increasing with the number of firms that were
targeted by enforcement law.

To understand the total spillover effect of a given number of firm entries in JA
in the short run, we should sum up the estimated coefficient βshort_term and the esti-
mated coefficient γ2 multiplied by the number of firms entering JA. As for the long
run, we should sum up βlong_term and the estimated coefficient γ3 multiplied by the
number of firms entering JA. Panel B of Table 4.4 reports this exercise for a number
of firms entering JA equal to 2, 4 and 6. As we can see in column 1, we observe a
strong and statistically significant spillover effects on EBITDA in the long-run, while
in the short-run there is a precisely estimated effect only for the first two firms en-
tering the JA status. From column 2 where the outcome is the turnover, the spillover
effects are positive but only marginally significant. Finally, from column 3, where
the outcome is the investment in tangible and intangible assets, we observe a strong
and precisely estimated spillover effect in the first four years after a JA event that –
given the large interaction effect in Panel A – strongly increases with the number of
firms entering JA. For example, the entry of two firms in JA increases investments in
tangible and intangible assets by 0.7 percent.

Next, we show how the spillover effect varies with respect to the market struc-
ture in which the organized crime firms targeted by JA operate. We focus on the
degree of competition in a market proxied by the number of firms existing in a given
province and industry. In particular, for each year and industry, we compute the
median, the 25th and the 75th percentile of the number of firms in our sample. We
normalize these numbers by the total number of firms in a province. With this pro-
cedure, we have an industry-province specific distribution of the number of firms
that is normalized by the total number of firms in a province. Hence, each firm in a
given year, province and industry has associated a number that reflects the number
of competing firms.

Hence, we estimate model 2 along the distribution of market competitiveness.
Table 4.5 reports the results from this empirical exercise. Despite the lack of precision
in several estimates, we observe that the spillover effects are never concentrated
in markets characterized by the largest number (normalized) of firms. In markets
where the degree of competition is high (captured by a high number of firms), the
effects are modest and sometimes negative (see for example column 4 of Table 4.5).
Here are two possible and not mutually exclusive explanations for these results.
First, markets characterized by few firms are dominated by a criminal organization
that succeeded to create entry barriers. In this type of market, the removal of the
criminal connection to a former criminal firm has a larger effect. Second, in markets
with few firms, the removal of the criminal connection of an organized crime firm is
relatively more important than in markets with a large number of firms.

4.5.2 Threats to identification and robustness checks

In the absence of an experimental design, identification of the spillover effects of JA
is based on a conditional independence assumption discussed in Section 4, namely
that conditional on the large set of fixed effects the timing of entry into JA is exoge-
nous to legal firms’ outcomes. This assumption excludes the possibility of industry
specific province shocks correlated to entry into JA and to the performance of legal
firms. As we have seen, the fact that in Figure 4.4,4.5,4.6 we do not observe a clear
pattern of the leads supports the identifying assumption. However, there are sev-
eral issues with identification. First, we made the hypothesis that a firm is legal if
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it never enters the status of JA. In fact, we may have several organized crime firms
not entering the status of JA in our sample period. These firms can benefit from
other firms entry in JA not because they are legal but precisely because they are
criminal and start to play the role of the former organized crime firms. We expect
that the number of these firms is low with respect to the total number of firms in
each province and industry. Hence we see unlikely that the results are affected or
completely determined by the presence of these firms.

Second, the trends in JA at the industry-province-year level may mask unob-
served trends in profitability of legal firms. To affect our results, however, these un-
observed trends must be province specific since we already condition for industry-
by-year FE. We cannot address this concern by including province-by-industry-by-
year FE because they would absorb our key variable, but we can at least include
region-by-industry-by-year. Figure B.1,B.2,B.3 in Appendix B replicate Figure 4.4,
4.5, 4.6 but including region-by-industry-by-year FE instead of industry-by-year FE.
By comparing Figure 4.4,4.5,4.6 and B1-B3, we see that we lose precision in the latter
figures, but the results are essentially unchanged. This type of evidence reassures
us that trends in JA are not associated with unobserved factors affecting firms’ prof-
itability.

4.6 Conclusions

In this paper, we have analyzed the effect of a focused-asset policy targeting orga-
nized crime firms. In particular, we have evaluated the provision of a law passed in
1982 in Italy that introduced the possibility to confiscate criminal productive assets.
Under the provision of the law, the criminal firm enters the status of judicial admin-
istration with an external manager nominated by the legal authority. In practice,
a criminal firm entering the status of judicial administration continues to exist but
breaks any link with the criminal organization.

Using data on financial measures on a universe of all limited companies in the
four largest regions in the south of Italy, we have evaluated the impact of a firm
entering in the status of judicial administration on the other firms. Evaluating mea-
sures such as performance (captured by EBITDA normalized by total assets), size
(captured by turnover normalized by total assets) and investments, we have found
that a JA event in a given province and industry increases all three measures. The
spillover effects are small if we consider the single firm, but they are very large if
we look at the total number of firms in a market. The empirical strategy is based on
yearly variation in the exposure of legal firms to JA events targeting organize crime
firms. The panel structure of the data has allowed us to control for a large set of fixed
effects at the industry, year and firm level that should absorb confounding effects.

This paper is a first attempt to estimate the indirect effects of an enforcement law
that confiscate productive criminal assets. As such, it contributes to an emerging
literature on the economic effects of organized crime by using firm level data. The
paper also presents some limitations. First, several estimated effects go in the ex-
pected direction but are not always precisely estimated, a circumstance that limits
the conclusions of the empirical analysis. Second, the causal interpretation of the re-
sults is based on the assumption that conditional on firm, year-by-industry and year
fixed effects, the year of entry of organized crime firms into JA is exogenous. While
we have produced evidence in support of this assumption, there are a number of
scenarios in which this assumption may fail. Future research should exploit natural
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experiments to further investigate the spillover effects of enforcement laws targeting
productive criminal assets.
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Tables and Figures

TABLE 4.1: Legal firms – Summary statistics and geographical distri-
bution

Panel A
Firm characteristics Mean St Dev Min Max

Ebitda/total assets* -0.0757 142.8453 -134892 2731.913

Turnover** 1.4333 93.445 2.03e-08 86245

Total assets 2032.858 16766.12 0.001 2257537

(Tangible + Intangible Assets)/ 0.5364 9.2280 -17.9360 5606.304
total assets

Employees 8.7581 164.4324 0 143017

Panel B
Geographical distribution Number of obs Percentage Number of firms Percentage
Apulia 246,596 27,63 46,268 25.24

Calabria 89,824 10.07 17,577 9.59

Campania 295,423 33.08 69,937 38.15

Sicily 260,927 29.23 49,520 27.02

Total 892,770 100 183,302 100
Notes. Summary statistics and geographical distribution for legal firms are reported.
* Ebitda is calculated as earnings before interest, tax, depreciation and amortization.
** Turnover is the ratio between total revenue and total assets
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TABLE 4.2: Organized Crime Firms – Summary statistics and geo-
graphical distribution

Panel A
(1) (2) (3) (4)

Firm characteristics Mean Before JA After JA Difference
Ebitda/total assets* 0.0354 0.0470 0.0108 0.0361*

(0.47194) (0.52294) (0.3374) (1.71)

Turnover** 1.0725 1.1539 0.8994 0.255
(4.5634) (5.0685) (3.2329) (1.32)

Total assets 8788.2 9853.298 6443.218 3410.1*
(49447.88) (50314.68) (47428.69) (1.66)

(Tangible + Intangible Assets) / 0.3293 0.3121 0.3661 -0.0540
total assets (0.8748) (0.9314) (0.7390) (-1.38)

Employees 15.6149 17.7973 11.5384 6.259
(91.1245) (110.2086) (33.276) (1.56)

Panel B
Geographical distribution Region AIDA source Other sources Total Number

Apulia 4 3 7

Calabria 252 13 265

Campania 1 14 15

Sicily 43 99 142

Total 300 129 429
Notes. Summary statistics in Panel A and geographical distribution for criminal firms entering the JA status
in Panel B are reported.In columns (1)-(2)-(3) of Panel A standard deviation in parenthesis. In column (4) of
Panel A t-statistics of the difference between the variables in column (2) and (3). Other sources in Panel B are
online newspapers.
* Ebitda is calculated as earnings before interest, tax, depreciation and amortization.
** Turnover is the ratio between total revenue and total assets
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TABLE 4.3: Dynamic Effects of Judicial Administration (JA)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Ebitda Ebitda Ebitda Turnover Turnover Turnover Assets Assets Assets

JAps(t−1,t−4) -0.0088*** -0.0003 0.0018 -0.1462*** -0.0078 0.0101** -0.0656*** 0.0003 -0.0022
(short-run effect) (0.0008) (0.0012) (0.0012) (0.0061) (0.0049) (0.0051) (0.0023) (0.0016) (0.0016)

JAps(t−5,t−N) -0.0061*** -0.0021 0.0013 -0.0364*** -0.0104 0.0123 -0.0423*** 0.0037 0.0015
(long-run effect) (0.0020) (0.0025) (0.0025) (0.0133) (0.0101) (0.0104) (0.0049) (0.0034) (0.0034)

Year FE YES YES YES YES YES YES YES YES YES
Firm FE NO YES YES NO YES YES NO YES YES
Sector-by-year FE NO NO YES NO NO YES NO NO YES

Observations 892,770 892,770 892,770 892,770 892,770 892,770 892,550 892,550 892,550
R-squared 0.0005 0.5533 0.5537 0.0026 0.7869 0.7874 0.0020 0.8930 0.8931
Number of Firms 183302 183302 183302 183302 183302 183302 183282 183282 183282

Notes. Dependent variable are indicated in the first row: ebitda (1-3), turnover (4-6), and tangible plus intan-
gible assets over total assets (7-9). The estimated coefficients are from model 2 in the text. Models estimated
are with OLS. Standard errors clustered at the firm level are in parentheses. Significance at the 10% level is
represented by *, at the 5% level by **, and at the 1% level by ***.



74
Chapter 4. Confiscation of Criminal Productive Assets: Spillover Effects on Legal

Firms in the South of Italy

TABLE 4.4: Dynamic Effects of Judicial Administration (JA) -
number of firms under judicial administration

(1) (2) (3)
Panel A Ebitda Turnover Assets

JAps(t−1,t−4) 0.0024** 0.0099* -0.0043***
(short-run effect) (0.0012) (0.0053) (0.0016)
JAps(t−5,t−N) 0.0051*** 0.0120* 0.0009
(long-run effect) (0.0016) (0.0070) (0.0020)

N_JA (number of criminal firms in JA) -0.0006 0.0007 -0.0039***
(0.0008) (0.0031) (0.0008)

JAps(t−1,t−4) × N_JA 0.0005 0.0001 0.0040***
(0.0008) (0.0033) (0.0008)

JAps(t−5,t−N) × N_JA 0.0003 -0.0006 0.0001
(0.0004) (0.0018) (0.0003)

Year FE YES YES YES
Firm FE YES YES YES
Sector-by-year YES YES YES

Observations 892,770 892,770 892,550
R-squared 0.5537 0.7874 0.8931
Number of Firms 183302 183302 183282

Panel B
JAps(t−1,t−4) + JAps(t−1,t−4) × N_JA, (N_JA =2) 0.0033** 0.0102 0.0037**
(total effect of having 2 firms in JA in the first four years) (0.0016) (0.0063) (0.0016)

JAps(t−1,t−4) + JAps(t−1,t−4)× N_JA, (N_JA =4) 0.0042 0.0105 0.0117***
(total effect of having 2 firms in JA in the first four years) (0.0029) (0.0117) (0.0029)

JAps(t−1,t−4) + JAps(t−1,t−4) × N_JA, (N_JA =6) 0.0052 0.0107 0.0196***
(total effect of having 6 firms in JA in the first four years) (0.0045) (0.0180) (0.0044)

JAps(t−5,t−N) + JAps(t−5,t−N) × N_JA, (N_JA =2) 0.0056*** 0.0107 0.0012
(total effect of having 2 firms in JA from the fifth year) (0.0015) (0.0068) (0.0018)

JAps(t−5,t−N) + JAps(t−5,t−N) × N_JA, (N_JA =4) 0.0062*** .0095 0.0014
(total effect of having 4 firms in JA from the fifth year) (0.00178) (0.0083) (0.0017)

JAps(t−5,t−N) + JAps(t−5,t−N) × N_JA, (N_JA =6) 0.0067*** 0.0082 0.0017
(total effect of having 6 firms in JA from the fifth year) (0.0023) (0.0108) (0.0020)

Notes. Dependent variable are indicated in the first row: ebitda (1), turnover(2), and tangible plus intangible
assets over total assets (3). Estimated coefficients from model 2 in the text. Models estimated are with OLS.
Standard errors clustered at the firm level are in parentheses. Significance at the 10% level is represented by
*, at the 5% level by **, and at the 1% level by ***.
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TABLE 4.5: Dynamic Effects of Judicial Administration (JA)-
differential effects and market structure

(1) (2) (3) (4)
Ebitda Ebitda Ebitda Ebitda

Panel A Number of firms
1st quartile 2nd quartile 3rd quartile 4th quartile

JAps(t−1,t−4) 0.0112*** 0.0039 0.0004 -0.0016
(0.0036) (0.0045) (0.0020) (0.0025)

JAps(t−5,t−N) 0.0092* 0.0009 0.0105*** 0.0024
(0.0055) (0.0061) (0.0030) (0.0024)

Observations 223,177 223,291 223,014 223,288
R-squared 0.5776 0.5999 0.6060 0.5742
Number of Firms 54161 56816 57656 53313

Turnover Turnover Turnover Turnover
Panel B 1st quartile 2nd quartile 3rd quartile 4th quartile

JAps(t−1,t−4) -0.0013 0.0365** 0.0233** 0.0036
(0.0130) (0.0153) (0.0092) (0.0138)

JAps(t−5,t−N) -0.0199 0.0385* 0.0642*** 0.0032
(0.0184) (0.0222) (0.0133) (0.0130)

Observations 223,177 223,291 223,014 223,288
R-squared 0.7945 0.7965 0.8101 0.8141
Number of Firms 54161 56816 57656 53313

Assets Assets Assets Assets
Panel C 1st quartile 2nd quartile 3rd quartile 4th quartile

JAps(t−1,t−4) 0.0116*** -0.0029 -0.0091*** -0.0035
(0.0043) (0.0043) (0.0027) (0.0029)

JAps(t−5,t−N) 0.0043 -0.0032 0.0032 0.0006
(0.0070) (0.0063) (0.0033) (0.0029)

Observations 223,070 223,237 222,977 223,266
R-squared 0.8980 0.9101 0.9137 0.9028
Number of Firms 54147 56812 57652 53311

Notes. Estimated coefficients from model 2 in the text for each quartile of the total number of firms per
province and industry normalized by the total number of firms in each province. Dependent variable in
Panel A is ebitda, in Panel B turnover and in Panel C tangible plus intangible assets over total assets. Models
estimated are with OLS. Standard errors clustered at the firm level are in parentheses. Significance at the 10%
level is represented by *, at the 5% level by **, and at the 1% level by ***.
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FIGURE 4.1: Legal firms by sector
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Notes: The figure reports the number of legal firms by sector.
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FIGURE 4.2: Criminal firms under JA by sector
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Notes: The figure reports the number of criminal firms subject to judicial administration by sector.
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FIGURE 4.3: Number of criminal firms subject to JA by year
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Notes: The figure reports the number of firms subject to judicial administration by year.
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FIGURE 4.4: Ebitda over total asset: dynamic effect of judicial admin-
istration on legal firms

Notes: Dependent variable: EBITDA over total assets. Regression coefficients of 4 (yearly) leads and 4 (yearly) lags with respect to
the year of entry of a criminal firm into judicial administration (model 1). Bars represent 90 percent confidence intervals. Standard
errors are clustered at the firm level.
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FIGURE 4.5: Turnover: dynamic effect of judicial administration on
legal firms

Notes: Dependent variable: turnover. Regression coefficients of 4 (yearly) leads and 4 (yearly) lags with respect to the year of
entry of a criminal firm into judicial administration (model 1). Bars represent 90 percent confidence intervals. Standard errors are
clustered at the firm level.
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FIGURE 4.6: Tangible and intangible assets over total assets

Notes: Dependent variable: (Tangible assets + intangible assets) over total assets. Regression coefficients of 4 (yearly) leads and 4
(yearly) lags with respect to the year of entry of a criminal firm into judicial administration (model 1). Bars represent 90 percent
confidence intervals. Standard errors are clustered at the firm level.
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Following Pitt and Lee (1981), the stochastic frontier model for panel data can be
written as:

yit = α + β′xit + vit ± u (A.1)

Where yit is the performance expressed in profit or cost forms of firm i in period t,
xit is the vector of inputs or prices, vit is the statistical noise term zero mean and
constant variance, and u is a one-sided strictly non-negative term representing inef-
ficiency which follows a half-normal distribution, that is, uit ∼ iidN + (0, σ2

u). The
sign of the u term is positive or negative according to whether the frontier defines a
cost or production function, respectively.

All time-varying models are characterized by the same intercept α across produc-
tive units. This assumption is a cause of misspecification bias, when in the case of
time-invariant unobservable factors, unrelated to the production process but related
to the output. Consequently, the inefficiency term can capture the influence of these
factors, producing biased results (Belotti, Daidone, et al., 2013).

However, the analysis provided in chapter 3 used a Greene approach, using
time-varying model. Indeed, Greene (2005) approached the misspecification issue
through a time-varying model that can be expressed as:

yit = αi + β′xit + vit ± uit (A.2)

Considering the specific intercept αi intended to capture all time-invariant hetero-
geneities. Using this specification time-varying inefficiency are disentangled by unit
specific time-invariant unobserved heterogeneity. Accordingly, depending on the
assumptions on the unobserved unit-specific heterogeneity, Greene defined these
models as “true” fixed (TFE) or random-effects (TRE). Following Greene (2005),
the log-likelihood function for the true fixed-effects stochastic frontier model is ex-
pressed as:

logL =
N

∑
i=1

T

∑
t=1

log
[

2
σ

Φ
(
−λ

(
yit − αi − xitβ

σ

))
φ

((
yit − αi − xitβ

σ

))]
(A.3)

where φ(.) and Φ(.) are the probability and cumulative density functions of a stan-
dard normal distribution respectively; σ =

√
σ2

u + σ2
v is the standard deviation of

the composite error term ε it = vit − uit and σu
σv

is the ratio of inefficiency standard
deviation to noise standard deviation.

As Greene (2005) argued, it is required the simultaneous estimation of all N+K+2
parameters because no transformation or conditioning operation will produce a like-
lihood function that is free of the fixed effects. The variance parameters for this
half-normal model are given by Λ2 = σ2

u
σ2

v
≥ 0. If Λ = 0, there are no technical
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inefficiency consequences, and all the deviation from the production function are
caused by noise. The error term uit is the log-difference between the maximum out-
put and the actual output; hence, the technical inefficiency is equal to the percentage
by which the actual output could increase without adding inputs. The efficiency
index (TE) of firm i in year t could be written as:

TEi =
yi

exp(xiβ + vi)
=

exp(xiβ + vi − ui)

exp(xiβ + vi)
= exp(−ui) (A.4)

where 0 ≤ TEi ≤ 1.
It indicates the ratio of realized production over the maximum technical output ob-
tainable for a firm (when there is not inefficiency).

The ML estimation of the true fixed effects variant presents more problem that
the true random effects that can be conveniently estimated using simulation-based
techniques. The two main issues of the true fixed effects are related to the estima-
tion of nonlinear panel data models. One is mostly computational considering the
extensive dimension of the parameters space. The second one regards the incidental
parameters problem that results when the number of units is somewhat large com-
pared to the dimension of the panel. In both cases, since only Ti observations are
used to estimate each unit specific parameter, αi are inconsistently determined as
N → ∞ with fixed T (Lancaster, 2000; Neyman, Scott, et al., 1948). Since this in-
consistency biases mostly the variance parameters, which constitute the key ingre-
dients in the post-estimation of inefficiencies as shown Belotti and Ilardi (2012), the
maximum-likelihood dummy variable (MLDV) approach is applied correctly when
T ≥ 10 (the length of the panel is large).

The Greene model has advantages mainly for two reasons. The TFE models dis-
entangle firm effects (fixed or random) from inefficiency, where inefficiency can ei-
ther be independent and identically distributed or can be a function of exogenous
variables. Secondly, it takes into account for unobserved heterogeneity, such that
systematic differences between firms are considered by including a firm-specific
fixed effect, αi, which accounts for firm-specific characteristics not captured by the
included variables.
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FIGURE B.1: Ebitda over total asset: dynamic effect of judicial admin-
istration on legal firms

Notes: Dependent variable: EBITDA over total assets. Regression coefficients of 4 (yearly) leads and 4 (yearly) lags with respect
to the year of entry of a criminal firm into judicial administration (model 1 including region-by-year-by industry FE instead of
year-by-industry FE). Bars represent 90 percent confidence intervals. Standard errors are clustered at the firm level.
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FIGURE B.2: Turnover: dynamic effect of judicial administration on
legal firms

Notes: Dependent variable: EBITDA over total assets. Regression coefficients of 4 (yearly) leads and 4 (yearly) lags with respect
to the year of entry of a criminal firm into judicial administration (model 1 including region-by-year-by industry FE instead of
year-by-industry FE). Bars represent 90 percent confidence intervals. Standard errors are clustered at the firm level.
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FIGURE B.3: Tangible and intangible assets over total assets

Notes: Dependent variable: EBITDA over total assets. Regression coefficients of 4 (yearly) leads and 4 (yearly) lags with respect
to the year of entry of a criminal firm into judicial administration (model 1 including region-by-year-by industry FE instead of
year-by-industry FE). Bars represent 90 percent confidence intervals. Standard errors are clustered at the firm level.
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