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Land Reform, the Market for Protection,
and the Origins of the Sicilian Mafia:
Theory and Evidence

Oriana Bandiera
London School of Economics and CEPR

Historical records show that the Sicilian mafia developed to protect land from
predatory attacks at a time when publicly provided security was scarce and
banditry widespread. Using a common-agency model, this article shows that
(i) it is optimal for each landowner to voluntarily buy protection even if this
results in a worse equilibrium for the landowning class and (ii) all things equal,
mafia profits are higher where land is more fragmented. The argument is
based on the fact that protection involves an externality, in the sense that
by buying protection, each landowner deflects thieves on others’ properties.
Using qualitative data from a parliamentary survey (1881), the article also
shows that in 19th century rural Sicily the mafia was in fact more likely to be
active in towns where land was more divided.

The mafia is, essentially, nothing but the expression of a need for order,
for the control of a State.
Giovanni Falcone!

1. Introduction
Historical records and recent scholarly writings® show that the Sicilian mafia
first developed during the 19th century in a context characterized by frequent
predatory attacks on private property and insufficient public security. In such
circumstances, the mafia sold what the state did not provide: protection and
enforcement of property rights.?

I would like to thank James Anderson, Richard Arnott, Diego Gambetta, Dilip Mookherjee,
Fabio Schiantarelli, and seminar participants at the World Bank, Boston College, LSE, and
the Latin American Economic Association Conference (LACEA 2000) for useful comments
and suggestions on previous versions of this article. Three referees from The Journal of Law,
Economics, & Organization provided valuable advice.

1. Judge Giovanni Falcone devoted most of his career to fighting the mafia, often very
successfully. He was killed on May 23, 1992. The quote is from Falcone (1991).

2. See in particular Gambetta (1993) and the discussion in Sections 2 and 3 below.

3. The word “mafia” was first used in a theatrical play written by Giuseppe Rizzotto (1863)
“I mafiusi de la Vicaria” which describes the behavior and the activities of a group of mafiosi,
momentarily imprisoned in Palermo’s jail (the Vicaria). In 1838 the chief prosecutor in Trapani,
don Pietro Ulloa, notified the Minister of Justice of the existence of mafia-like activity. The
word itself, however, made its first official appearance in a report by the chief prosecutor in
Palermo, Filippo Gualtiero, in 1865. (See Pezzino, 1987, and Gambetta, 1993: chap. 4).
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One of the most significant events preceding the rise of the mafia was
the abrogation of feudalism and, as a consequence, the division of large
feudal estates that resulted in the establishment of modern property rights
and in a dramatic increase in the number of landowners. This article assesses
whether and how the division of landholdings fostered the development of
the mafia. The article presents both a new theoretical framework and some
original empirical evidence suggesting that land fragmentation did promote
mafia activity through an increase in the demand for private protection. Using
a common-agency model, the article shows that an increase in the number
of landowners for a given extension of land increases the competition for
protection and hence the profits of the enforcer. This prediction is tested
on a unique dataset compiled by the author on the basis of parliamentary
surveys that contain information on land fragmentation and mafia activity in
late 19th-century Sicily. The results suggest that, in line with the theory, the
mafia was more likely to be active in towns were land was more divided.

The theoretical argument rests on the fact that protection involves an exter-
nality, because by buying protection, each landowner deflects thieves on oth-
ers’ properties.’ For each landlord, protection is therefore more valuable if
he is one of the few to receive it, which implies that each landlord is willing
to pay more if only a few receive protection. As the number of landlords
increases, there are more landlords who would pay to keep some out, which
implies that the surplus received by the mafia increases with the degree of
land fragmentation. Of interest is that the model shows that land fragmenta-
tion generates competition for protection even if the assets in need of pro-
tection are unchanged and that, as expected, the mafia’s revenues are higher
if there are more assets in need of protection. The model also suggests that
the mafia is “more active,” that is, it offers more protection, in areas where
landholdings are more divided. Finally, the model shows that even if the cost
of protection is low, the mafia will optimally choose not to offer full protec-
tion. This implies that, as observed in reality, some thefts will take place and
thieves will go unpunished even if properties are under the protection of the
mafia.

Although data on the mafia’s profits are, not surprisingly, unavailable,
information on the mafia’s presence in different towns can be used to assess
whether the predictions of the model are consistent with the empirical evi-
dence. To the extent that higher potential profits increase the probability that

4. The parliamentary surveys were designed to investigate the state of agriculture in different
regions of Italy. They were undertaken by a parliamentary commission directed by Senator Jacini
and published between 1881 and 1886. The volumes about Sicily, compiled by Abele Damiani,
contain an extremely detailed account of many dimensions of Sicilian rural areas ranging from
the economy to social customs and crime.

5. Car alarms provide a simple illustration of this externality: Two identical cars face the
same probability of being stolen. If one owner installs an alarm, the probability of his car
getting stolen decreases, while for the other owner it increases. If the second owner also installs
an alarm, the value of the first alarm falls because now both cars will again have the same
probability of being stolen.
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the mafia is active in a town, the variables that have a positive impact on
profits increase the likelihood of observing mafia activity in that town. To
this purpose, I have extracted and coded qualitative information from an
1881 parliamentary survey. The final data set contains information on land
fragmentation and on the intensity of mafia activity in 70 Sicilian towns. The
estimates indicate that the mafia was more likely to be active in towns where
land was more divided and that the intensity of mafia activity was positively
correlated with the degree of land fragmentation. Although, due to data lim-
itations, a rigorous test of the theory is not feasible, the empirical evidence
is at least clearly consistent with the theoretical predictions.

It is important to notice that, although it is the exclusive focus of this
article, protection of property rights was not the only activity the mafia
was involved in. Noticeably, the mafia also provided cartel enforcement, for
instance, to millers in the neighborhood of Palermo as early as 1876 (see
Franchetti, 2000; previously published 1876). Cartel enforcement is one of
the few services that the mafia has provided throughout its history, from
its origins to Depression-era Chicago (Alexander, 1997) to the present-day
United States and Sicily (Gambetta and Reuter, 1995). Finally, the view of
the mafia as enforcer is not inconsistent with the fact that the mafia also prac-
ticed extortion and that the class of landowners was ultimately damaged by
its existence. The two views can be reconciled as follows. First, the mafia was
both an enforcer and an extorter. It gained legitimacy through the enforce-
ment services it provided to the upper classes and then exploited the power
and violent reputation thus acquired to threaten others and extract rents via
extortion. Second, that landowners bought protection from the mafia is not
necessarily inconsistent with the landowning class as a whole to be worse
off as a result. Indeed, protection entails a negative externality that individu-
als do not take into account. Because of this externality, every landlord was
better off by purchasing protection, even if it resulted in a Pareto-inferior
equilibrium for the landowning class as a whole. In other words, the land-
lords faced a classical prisoners’ dilemma situation where everybody would
have been better off if nobody had purchased protection and yet purchasing
protection was a dominant strategy for each individual landlord.

The remainder of the article is organized as follows. Section 2 discusses
the related literature. Section 3 describes the market for protection in
19th-century rural Sicily and then draws from police reports and parlia-
mentary inquiries to illustrate the role of the mafia as enforcer. The formal
model is introduced in Section 4. Section 5 presents the empirical results.
Section 6 concludes.

2. Related Literature
The analysis in this article builds on the work of Franchetti (2000)° and
Gambetta (1993), who present a detailed account of the origins of the Sicilian

6. A decade after unification, the Italian Parliament devoted much attention to the issue of
law enforcement in Sicily. After an intense debate, in 1875 the Lower Chamber appointed a
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mafia. Both authors argue that the mafia originally sold landowners protec-
tion from predatory attacks when state enforcement was not available. Both
authors also stress the fact that division of landholdings played a funda-
mental role in the development of the mafia. The core of the argument is
that land fragmentation increased the supply of private protection since it
led to the dismemberment of feudal armies and to former soldiers becoming
autonomous private enforcers. Franchetti (2000:81) writes:

The difference in social relationships brought about by the abolition of
feudalism came down to this: Just like wealth, tyrannical acts became
accessible to a greater number of people, and the class of villains, who
before had been at the service of the barons, became independent; so
in order to obtain their services it became necessary to deal with them
as equals.

This article offers two contributions to the analysis of the origins of the
Sicilian mafia as in Franchetti (2000) and Gambetta (1993). First, it builds
a theoretical framework to analyze the effect of land fragmentation on the
demand for, rather than the supply of, private protection. Second, it collects
and analyzes previously unexplored data on mafia activity at the end of the
19th century.

The theoretical framework in this article is closely related to that employed
by Milhaupt and West (2000) and Varese (1994), analyzing the Japanese and
Russian mafias, respectively. Milhaupt and West (2000) show that the yakuza
developed in postfeudal Japan, which, like Sicily and Russia, was character-
ized by a dramatic increase in private property rights unaccompanied by
the necessary state enforcement. And again, there were groups—in this case
hoodlums and disenfranchised samurai—willing and able to supply private
protection. Milhaupt and West (2000) also show that, due to the current
deficiency of state-supplied enforcement, contemporary yakuza groups still
provide private enforcement in areas such as dispute mediation, real estate
foreclosure, corporate monitoring, lending, and crime control.” Compared to
most studies of organized crime that are, due to obvious data limitation,
exclusively theoretical, Milhaupt and West (2000) collected data to test their

Parliamentary Survey Commission to collect direct evidence on crime and law enforcement in
Sicily. The conclusions were presented to the Parliament in 1876 by R. Bonfadini (Bonfadini
Report reprinted in Russo, 1964). At the same time, L. Franchetti and S. Sonnino, two social
scientists, both members of parliament, organized a parallel survey with the purpose of col-
lecting and conveying information which, due to political constraints, the official survey was
likely to omit. Franchetti (2000) presents the conclusion of that survey regarding crime and law
enforcement.

7. The available evidence suggests that throughout their history both the American and the
Sicilian mafia have been enforcing illegal agreements, which, by definition, are not protected by
the state. Examples include enforcement of cartels in public procurement auctions and property
rights protection in the drug trade. See Falcone (1991), Gambetta (1993), Gambetta and Reuter
(1995), Alexander (1997), and Firestone (1997).
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theory. The results shows that, over 25 years, yakuza membership (a direct
proxy of the importance of organized crime) is negatively related to the num-
ber of civil cases filed in district court, thus providing support for the idea
that the yakuza substitutes for state enforcement.

Varese (1994) shows that the Russian mafia started during the transition
to capitalism, at a time when, like in Sicily, institutional reforms caused the
diffusion of private property without matching state enforcement, thus creat-
ing a strong demand for private protection. Like the Sicilian feudal guards,
ex-KGB officers and unemployed soldiers were available and able to satisfy
such demand. Frye and Zhuravskaya’s (2001) survey shows that indeed Rus-
sian shopkeepers view protection rackets as substitutes for ineffective police
protection.®

To the extent that the mafia had a monopoly on violence and its original
function was to enforce property rights, the analysis of the origins of the
mafia raises similar issues to that of the origins of the state. The literature on
the topic is extremely vast and even a sketchy review goes well beyond the
scope of this article.” It is important, however, to highlight two key issues.
First, the origins of the state and the origins of the mafia differ in one impor-
tant dimension. The first is necessarily linked to the origins of the rights that
the state is meant to enforce (Sened, 1997). That the mafia, on the other
hand, developed to enforce preexisting rights simplifies the analysis consid-
erably. Second, I follow the most recent literature, both in political science
and economics, and assume that the enforcer, in this case the mafia, maxi-
mizes its own welfare. A common assumption in this literature, however, is
that the stability of such regimes ensues because all agents are better off than
in anarchy. Quoting from Levi (1988:11, emphasis added):

Policies are the outcome of an exchange between the ruler and the var-
ious groups who compose the polity. Policies are a function of rulers’
terms of trade. Rulers negotiate contracts with their agents and con-
stituents and each set of actors attempts to attain the best possible
terms. Contracts are possible only if they make each party better off.

The economic literature has a similar flavor. Grossman (1997) provides
a justification for why a society might prefer protection from a “king” to
decentralized protection, even if the king is “predatory.” He analyzes a gen-
eral equilibrium model in which the predators’ success rate depends on the
total resources devoted to protection. The result then follows because indi-
vidual producers do not internalize this positive externality, whereas the king

8. The survey collected information from 203 small shopkeepers in three Russian cities. See
Frye and Zhuravskaya (2001) for details.

9. The topic has attracted the attention of scholars, from political philosophers to economists,
starting in the 17th century with the works of Hobbes (1968 [1651]) and Locke (1994 [1690]).
See North (1981), Taylor (1987), Knight (1992), and Sened (1997) for recent analyses.
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does. Similarly Olson (1993) argues that a predatory king would provide pub-
lic goods that increase national output if doing so would allow him to extract
more revenue. This article, in contrast, shows that a predatory regime, the
mafia, can emerge and last even if all agents would be better off in anarchy.
The result here follows from the fact that when buying protection, each agent
ignores the negative externality he imposes on others, and that agents can-
not coordinate to play the Pareto-superior equilibrium. DeMeza and Gould
(1992) make a similar point by showing that because of the negative external-
ity, decentralized purchase of protection might yield an inefficient outcome.
Compared to theirs, this article takes the argument further by analyzing the
impact of alternative distribution of property rights on the surplus received
by the group that sells protection.

Finally, the article relates to the large literature on collective action (Olson,
1965; Hardin, 1982; Ostrom, 1990; Calvert, 1995). Landlords face the stan-
dard prisoners’ dilemma: everyone would be better off if nobody hired the
mafia for protection, yet buying protection is a dominant strategy for each
landlord.

In the same spirit as Olson (1965), this article suggests that group size mat-
ters. The reason it matters, however, differs. Olson (1965) argues that small
groups are more likely to solve the free-rider problem, hence to coordinate on
the Pareto-superior equilibrium. In his formulation, however, group size only
matters because it is paired with some of the factors that affect the incentive
to free ride.'” The first of these is the distribution of benefits. That is, small
groups are more likely to be “privileged” in the sense that there is at least
one member for whom cooperation is a dominant strategy and who therefore
provides the public good (which, in this case, could be an army, in substitu-
tion of the mafia). The second important difference between small and large
groups is the effectiveness of punishment schemes. If the game is infinitely
repeated, the cooperative outcome can be sustained by equilibrium strategies
whereby deviating players are punished for a number of periods either by
the player they cheated upon, when they are paired again, or by the group
as a whole if players share information. The punishment mechanism might
therefore be less effective in large groups either because repeated encounters
among a given pair of players are less likely or because communication is
more costly (Calvert, 1995).

However, if “privilege” or repetition are not relevant in the case under
study, group size does not affect the outcome. In light of this discussion, it
is not surprising that the available empirical evidence does not find a clear
link between group size and the likelihood of cooperation. In the case studies
analyzed by Ostrom (1990:188-190), small group size was neither necessary
nor sufficient for success. Similarly, experimental results suggest that group
size does not affect the likelihood of observing the cooperative outcome if

10. For a clear discussion of the effects of group size on the likelihood of success, see Hardin
(1982).
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all other relevant factors are controlled for (see Isaac et al., 1994; Ledyard,
1995)."

In contrast to Olson, in my model agents never cooperate, regardless of
how many they are. In other words, the Pareto-inferior equilibrium “every-
body buys protection” is always chosen.'? Groups size matters because, due
to the specific nature of protection, it determines the equilibrium price land-
lords are willing to pay for protection, hence the surplus received by the
mafia and the level of mafia activity. That is, in my model group size matters
per se, rather than through its effects on other variables.

3. The Market for Protection and the Origins
of the Sicilian Mafia: Historical Evidence'
At the beginning of the 19th century Sicily still had a feudal structure. Since
the foreign governments that ruled the island during the previous centuries
always relied on the local upper classes to manage public affairs, power
resided traditionally in the hands of a few noble families. The barons enjoyed
feudal lordship over about three-quarters of the villages. Each baron ruled
over vast extensions of land (fiefs) and maintained an army to protect the
fields and police the peasants. Agriculture was the most important economic
activity; the barons owned most of the land and farmed it extensively. Since
most aristocrats lived in Palermo or Naples, they generally appointed large
tenants (gabelloti) to manage their land.

The creation of a system of modern property rights began in 1812 when
feudalism was officially abolished and common land privatized. The Bour-
bons, who ruled from 1816 to 1860, promulgated a number of laws to remove
all remaining feudal institutions and to promote land redistribution. The most
relevant laws were promulgated in 1820 (abolition of primogeniture), in 1824
(seizure of land in settlement of debts), and in 1841 (order giving peasants
property rights over at least one-fifth of the land where common rights were
enjoyed before 1812). To the same end, in 1862-63, the newly formed Italian
State confiscated and redistributed to the private sector a large share of public
and church landholdings. As a consequence of the abrogation of feudalism
and the land reforms that followed, the number of landowners enjoying pri-
vate property rights increased dramatically. Mack Smith (1968) estimates

11. Note that this result is in line with Olson’s (1965) theory. As argued above, size matters
only if (i) it affects the distribution of benefits and/or (ii) the game is infinitely repeated and
cooperation can be sustained in equilibrium. None of these conditions were satisfied in the
experiments.

12. Strictly speaking, “everybody buys protection” is not the unique equilibrium for some
parameter values. Equilibrium payoffs are, however, unique. See Section 4 for details.

13. The main sources for this section are Reports from Sicilian Magistrates to the Ministry
of Justice (1874), Conclusions of the Parliamentary Inquiry 1875-76 (Bonfadini Report),
and Parliamentary debates on the introduction of extreme measures to fight crime in Sicily
(1875-76)—all reprinted in Russo (1964), Franchetti (2000), Lorenzoni (1911), Mack Smith
(1968), and Finley, Mack Smith, and Duggan (1986).
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that between 1812 and 1860 the number of large landowners increased from
2,000 to 20,000.

Although huge fiefs were divided into smaller properties, land reform did
not enhance production efficiency, as the new owners kept the production
methods previously adopted by the feudal lords. The plots were still farmed
extensively and rented to gabelloti, who, since they were appointed for a
short period of time, had no incentive to invest their earnings in the land.'*'

The peasants’ standard of living declined steadily during the 19th century;
Mack Smith (1968) reported that between 1798 and 1861, population
increased by 0.4 million while, due to the unchanged production structure,
agricultural output remained fairly constant. Many peasants turned to ban-
ditry, especially during periods of high unemployment. Banditry greatly
increased during the 19th century, with six major increases in 1820, 1837,
1848, 1860, 1866, and 1893. The most common crime was cattle rustling,
which occurred because of the lack of a permanent presence on the land,
especially at night. In fact, one striking feature of the Sicilian countryside
in the 19th century was the lack of settlements in the countryside. The new
landowners, as the feudal barons before them, preferred to live in large cities.
Peasants did not live in the countryside either. Indeed, since the farming
techniques did not require permanent workers, most peasants were employed
daily and had to live in the closest town to be close to the market for daily
workers.

Publicly provided security was quite insufficient:

Twenty-five “Companies at Arms” policed the countryside, but alto-
gether there were usually less than 350 policemen for the whole island.
Two or three times a year a company of troops would arrive in each
town and round up a token number of malefactors, but this would be
followed by another few months of complete impunity. (Mack Smith,
1968)

A peculiar feature of the companies at arms was that they were mostly
made up of former bandits and other criminals. The rationale behind this
choice was that these individuals had better information at the local level.
Their knowledge of former colleagues, however, often resulted in collusion
rather than persecution.'® The situation did not improve when the Italian

14. For a very detailed account of the conditions of Sicilian agriculture, see Damiani (1881)
and Lorenzoni (1911).

15. Improvements such as irrigation and land manuring would have increased land value (up
to 20 times, according to Mack Smith [1968]), still tenants would not invest since they would
be unable to reap the returns. Similarly, shifting from cereals to more profitable cultivation (like
vines or oranges) was not an attractive option for tenants since these would not produce any
income for about four years.

16. “Companies at Arms” were first instituted by the Bourbon government in the 18th cen-
tury. They were abolished in 1860 but were basically reinstated in 1863 as “Militi a Cavallo”
(“cavalry”) by the Italian State. Their role and effectiveness as enforcement agents were often
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State took over. In fact, more than 10 years after unification (1874-75) the
Parliament was still debating whether extreme measures should be adopted
to fight crime in Sicily.!” Reports from Sicilian magistrates to the Ministry
of Justice in 1874 present a clear picture of the state of public security:

Why is it that in the rural areas of Western Sicily public security is
so ineffective that it can be considered non-existent? Why are people
in the countryside more afraid of criminals’ guns and knives than they
are of the Law? The answer is: because public force is completely
overcome by the strength of criminals. (Russo, 1964:32)

Contemporary observers agreed that such a state of affairs was essentially
due to two factors. First, the large number of bandits had been accustomed,
by direct experience and by tradition, to centuries of weak law enforcement.
Second, Italian law enforcement bodies lacked coordination'® and were, com-
pared to the number of bandits, seriously understaffed."

In summary, widespread banditry, the inadequacy of publicly provided
security, and the lack of permanent settlements in the countryside generated
a strong demand for private protection. The armed guards, formerly at the
service of the feudal lords, had the skills and the willingness to meet such
a demand. Land reform was crucial for the development of the mafia: after
the abrogation of feudalism, the guards gained autonomy and offered their
services to a larger number of clients.?

Police reports, parliamentary surveys, and scholarly writings all present
evidence that landowners hired the mafia to protect their properties from
predatory attacks. The evidence also shows that the services®' provided to
the upper classes gave the mafia legitimacy and power, which it then used

discussed in Parliament, as many maintained that the risk of collusion was higher than any infor-
mational advantage. The Bonfadini Report (1876) acknowledged that collusion with criminals
was indeed a problem (see Russo, 1964:206).

17. In December 1874 the Minister for Internal Affairs presented a law proposal whose aim
was to allow the use of “exceptional measures” to fight crime in Sicily. After a long debate
(some of which is reprinted in Russo, 1964), the proposal was rejected as “too extreme.”

18. As of 1875 there were five law enforcement bodies: the cavalry, the carabinieri (a special
group of the army), the army, the country guards, and the police. See Bonfadini Report (Russo,
1964:207).

19. More evidence on this can be found in the Reports from Sicilian Magistrates to the
Ministry of Justice (1874) and in the Bonfandini Report (1876) both reprinted in Russo (see
especially 1964:35, 46, 48, 49, 204-5, 207-9).

20. The importance of autonomy is thoroughly discussed by Gambetta (1993) and Franchetti
(2000).

21. The evidence also suggests that the ruling classes used the services of the mafia to other
more or less legal purposes. For instance the mafia soon became involved in political elections
and was paid to guarantee votes. In a report to the Ministry of Internal Affairs, the prefect of
Palermo wrote: “The upper classes use it (the mafia) to protect themselves and their property
from bandits but also as a mean to preserve their overbearing influence and preponderance,
which they are afraid to lose as a consequence of liberal progress” (Russo, 1964:12).
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to start an independent career and pursue its own interests. The Bonfadini
Report (1876) reads:

Eventually the landowners preferred to hire the best and most violent
bandits as guardians of their properties, thus using the criminal rep-
utation of one as a defence against the crimes of others and creating
a sort of profession or career for the most daring criminals. (Russo,
1964:196)

In a report to the Ministry of Justice, a Sicilian magistrate wrote:

...at the same time the mafia gives and receives protection; and the
more people ask for the mafia’s help rather than for legitimate enforce-
ment, the stronger it becomes. (Russo, 1964:34)

Franchetti (2000) argues that landlords hired the mafia even if they ended
up suffering from its rapidly acquired power:

...indeed, notwithstanding the fact that the industry of violence has its
own interests and independent reasons to exist, it is the upper classes
that put it in these conditions and allow it to survive. If the upper
classes wished to destroy such industry, they would have both the
means and the moral authority to do so. Nor it can be maintained
that either the fact that the upper classes are occasionally damaged by
the mafia or the fact that they complain about how much power it has
acquired can be taken as a proof that it has by now overpowered them.
Because if the ruling classes want to employ the violent groups for
their own purposes, they must let them pursue their own independent
interests. (Franchetti, 2000: 113-14)

Finally, it is worth noting that the mafia was not, at least at its outset, a
formal organization regulated by rules or laws. The Bonfadini Report (1876)
reads:

The mafia is not an association that has established set forms or special
structures; neither is it a temporary grouping of criminals with a transi-
tory or precise aim; it does not have statutes, it does not pay dividends,
it does not hold meetings, it does not have leaders. (Russo, 1964: 182)

Similar evidence can be found in police reports and other Parliamen-
tary inquiries.”? Although a centrally coordinated organization did not exist,
mafiosi operated in small groups called cosche. Generally there was only
one group in each village, with the exception of larger towns, where two or
more groups shared the territory. Groups hardly interacted with one another,

22. See reports from the prefects of Palermo, Trapani, Girgenti, and Caltanissetta (Russo,
1964:14, 18, 21, 25). See also Franchetti (2000) and inspector Alongi’s report (Russo, 1964:388).
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except for occasional cooperation (e.g., recovery of stolen goods) or for bor-
der wars.”

4. The Model: Land Division and the Rise of the Mafia

The analysis above suggests that the creation and diffusion of property rights
for land, which followed the abrogation of feudalism, played an important
role in the development of the mafia. This section builds a formal model to
analyze the market for protection and the link between land fragmentation
and mafia activity. It is assumed that each landlord faces a positive probability
of getting his income stolen and that he can buy protection from the mafia
to decrease that probability. The interaction between mafia and landlords is
modeled as a game in two stages. In the first stage, identical landlords offer
the mafia a monetary reward to protect their land income from theft. Since,
as noted above, each landlord values protection more when he is one of
the few to get it, the monetary reward each landlord offers will reasonably
depend on how many other landlords receive protection. Landlords will thus
propose a menu of offers, one for each combination of protected/unprotected
landlords.?* In the second stage, the mafia looks at the landlords’ offers and
decides how many to protect in order to maximize the sum of contribution.
It will be shown that an equilibrium where each landlord buys protection
always exists and land fragmentation—that is, an increase in the number of
landlords for a given extension of land—generates competition for protection,
which in turn promotes mafia activity.

4.1 Setup

Consider a fixed amount of land that yields income Y and that, after the
reform, is equally divided among »n landlords. Based on the evidence in
Section 3, I assume that there are constant returns to scale, that is, total income
Y is independent of n.*® Land is subject to predatory attacks by bandits, whose
supply is assumed to be inelastic.?

Furthermore I assume that (i) if a landlord is not protected he is always
attacked and all his income is stolen, and (ii) the mafia can successfully
protect an exogenously fixed share 77* of total land income. Assumption (i)

23. See, for example, Mosca (1900) in Russo (1964:450) and Gambetta (1993).

24. For instance, in the case of two landlords there are four such combinations: A and B
protected, only A protected, only B protected, and neither protected.

25. Note that if, as a consequence of land fragmentation, total income were to rise, this
would open an additional channel through which fragmentation would increase the demand for
protection.

26. The assumption is consistent with the historical evidence discussed in Section 3. If bandit
supply were elastic, the protection choice of the mafia would affect the number of bandits
in equilibrium. This, in turn, would affect the equilibrium outcome but not the maximization
problem of the mafia, unless the latter were to internalize its effect on the supply of bandits.
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is without loss of generality.”” Assumption (ii) is relaxed in Section 4.3,
where the mafia is allowed to choose 7*.

Denote by p = (p;, pss ..., p,) @ “protection vector” where p; = 1, if
landlord j is protected and p; = 0 if he is not. Let p~* denote a protection
vector such that (n — k) landlords are protected and k are not. Let (1 —
7" *(p~*)) denote the probability that a landlord gets his income stolen if he
belongs to the group of the (n— k) protected landlords, while (1 — 7*(p~*))
denotes the probability that a landlord gets his income stolen if he belongs
to the group of the (k) unprotected landlords. As shown in the appendix,
assumptions (i) and (ii) imply that

(1=m*(p™)) =1

1)
(1— 7" *(p~)) =max{0,1— " kw*} k=0,...,n—1.
n

That is, if a landlord is not protected, his income is stolen with probability
one. If a landlord is protected and there are many unprotected landlords (that
is, if kK > (1 —77*)n), then the probability of his income being stolen is zero.
If many landlords are protected (that is, if kK < (1 —7*)n) each protected
landlord gets his income stolen with probability (1 —n/(n— k)7*), which
is higher, the lower the number of unprotected landlords. Note that each
landlord values protection more if he is the only one or one of the few
to be protected because thieves would rather attack unprotected property.
This implies that landlords compete for protection because every protected
landlord imposes a negative externality on the others, making their protection
less valuable.”

Since the mafia protects property income rather than people, the cost of
providing protection depends on the extension of land protected rather than
on the number of landlords who own it. Without loss of generality,” the
model assumes that the cost of protection is negligible, on the grounds that
protection offered by the mafia was a matter of reputation rather than of
effective patrolling. Blok’s (1968) interview with former estate manager pro-
vides an illuminating example:

...cattle rustling were rampant at the time (...) when we employed a
campiere-mafioso® the robberies stopped. We paid the man a regular

27. It is assumed that this is true for every choice of the other landlords. Assuming that when
nobody buys protection, everybody is stolen from with the same probability (different than one)
yields similar results.

28. As an example, consider the case of two landlords. If landlord A buys protection and
landlord B does not, bandits are more likely to attack B than A. If B buys protection as well,
bandits are equally likely to attack him or A. It follows that when B buys protection, the value
of the protection purchased by A decreases since his probability of being attacked increases.

29. Note that the model does not crucially hinge this assumption; all the results carry through
under the alternative assumption of increasing costs (see discussion below).

30. “Campiere” is the traditional name for the armed guard.
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yearly salary, but he only rarely inspected our farm. Now and again he
would turn up. (...) he did not need to bother about much more than
just these occasional visits, since he let it be known that he kept watch
over that particular estate.

Also,

...once the mafioso has succeeded in successfully playing the part
of protector he is soon regarded as competent in those things... The
smooth progress of his enterprise is guaranteed less by actual physical
force and increasingly by this competence attributed to him. (Hess,
1973:146)

The model does not deal with the acquisition of reputation. The evidence
suggests that this was exogenously determined by the previous activity of the
mafiosi as armed guards of the baron on the same land. For instance,

...frequently a field guard enjoys the reputation of having already com-
mitted one or two murders. Once he is surrounded by this aura his
career is made and he has become a person who must be feared... a
necessary and therefore better paid person. (Cutrera, 1900)

olution Concept and Results

Denote by f;(p) landlord i’s contribution schedule. Landlord i’s net pay-
off is then equal to ¢(p) = 7 (p)y — f(p), where m(p) is defined by Equa-
tion (1). The timing of the game is as follows: in the first stage each landlord
chooses f(p), in the second the mafia chooses p to maximize the sum of
contributions.

The equilibrium concept used here is that of a truthful Nash equilibrium
(TNE). The analysis is based on Bernheim and Whinston (1986) and Laussel
and Le Breton (2001).

Following Bernheim and Whinston, ({f;}_,, p*) is a Nash equilibrium if
and only if*!

(1) f:(p) =0 for every i and p;
(i) p* = argmax T, £,(p);
(iii) p* = argmax(m,(p)y;+ 2 ;4 f;(p)), Vi, p; and
(iv) there exists p; that satisfy (ii) such that f;(p;) =0 foralli=1,...,n.

Condition (ii) must hold since the mafia is assumed to maximize its payoff.
Condition (iii) must hold, otherwise landlord i could be better off by offering
an infinitesimally larger contribution for the p in which condition (iii) is
violated. Finally, condition (iv) is needed because if there was not such a

31. For the formal proofs of this and other general results, see Bernheim and Whinston
(1986).
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value, landlord i could be strictly better off by lowering his offers for every
choice without affecting the mafia’s decision.

Bernheim and Whinston show that every truthful Nash equilibrium—defined
as a Nash equilibrium supported by truthful strategies*>—is coalition-proof;
that essentially truthful equilibria are the only coalition-proof equilibria; and
that players can choose to play truthful strategies at no cost (i.e., every
player’s best response correspondence contains a truthful strategy). Formally,
f:(.) is a truthful contribution schedule if and only if

fi(p, W) = max(0, m;(p)y — W,),

where W, is some base level of welfare. A truthful strategy is such that for
every p the landlords offer their “net willingness to pay,” that is, for every p
they offer an amount equal to the difference between their gross payoff at p
and some base level gross payoff.

The following lemmas characterize the solution. Proofs are reported in the
appendix.

Lemma 1. The TNE vector of protection must satisfy

p* =argmax ) m(p)y.
i=1
Lemma 2. Every landlord buying protection (k = 0) is always a TNE. If
n is small (i.e., n < 1/(1—7*)), k =0 is the unique TNE. If n is large (i.e.,
n>1/(1—a*)) and 3k’ s.t. for all k < k’7* < (n—k)/n, then all the vectors
such that k(<k’) landlords are not protected are TNE protection vectors.

Laussel and Le Breton (2001) show that if there is enough orthogonality
between the interests of the principals the equilibrium payoffs are unique,
even if the equilibrium is not (Proposition 3.3). Using their result, it can be
shown that

Lemma 3. For any given n, equilibrium payoffs are unique. Equilibrium
contributions are equal to

f(p)=m-D(y—7"y) forn<l1/(1-m)
f(p*):(n—k—l)(n_z_lw*y— ni/{w*y) forn>1/(1—m),

Vk=0---k'.

Equilibrium contributions are such that in every TNE, each landlord’s net
payoff is equal to the variation in total surplus that occurs when he joins the
equilibrium coalition. Intuitively the marginal landlord has to pay enough to

32. Formally, ({f;}i_,, p*) is a TNE if it is a Nash equilibrium and ({f;}%,) are truthful
strategies with respect to p*.
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make the mafia indifferent between protecting him or not. That is, he has to
compensate for the fact that the protected landlords are willing to pay more
to leave him out. The term on the right-hand side represents the difference
between what the protected landlords would pay if the marginal landlord
were left out and what the protected landlords would pay if the marginal
landlord were protected as well. When n < 1/(1 — 7r*), the (n— 1) protected
landlords would receive y if the marginal landlord were not to be protected
and 7*y if he were. When n > 1/(1 — 7*), each landlord is “too small,”
so that even if one landlord is left out, something will be stolen from the
protected landlords. It follows that when n > 1/(1 — 7*), the (n—k —1)
protected landlords would receive ——a*y if the marginal landlord were

n—k—1
n

not to be protected and —-7*y if he were.*
n—k

Lemmas 1-3 yield the following:

Proposition 1. The payoff of the mafia is always nondecreasing in the
number of landlords. For a given Y and 7*, the mafia’s payoff is increasing
in n until n =1/(1 — 7*), and constant thereafter.

Proof. The mafia’s payoff in every TNE equals the sum of the landlords’
contribution. Using Lemma 3 it can be shown that

1
1—

S =X S ) =) —T)Y  n<
@

1—7*

Taking the derivative of Equation (2) with respect to n proves the result. m

Intuitively the mafia’s payoff depends on n in two ways. First, as n
increases, the number of landlords willing to pay to keep just one without
protection increases (this is captured by the (n — 1) term in Equation (2)).
Second, the probability of getting one’s income stolen when all but one land-
lords are protected is increasing in n for n large. That is, when the land is
divided among a few, the share of each is such that if only (n—1) are
protected they face zero probability of getting their income stolen. In other
words, the income of the unprotected landlord is greater than what the mafia
can successfully protect. Then, the difference in gross payoff for each of the
(n—1)-protected landlords in the case when the nth landlord is not protected
and when he is equals (1 — 7*)y,. For n sufficiently large, the share of the
last unprotected landlord is too small and something must get stolen from
those who are protected. In this case the difference in gross payoffs is equal
to (== 7" — - ")y, which is decreasing in n. When n is small relative to
7* the first effect prevails; for n small, the mafia’s payoff is increasing in n.
When n is large the surplus received by the mafia is constant in n because

33. Recall that in this case, all protection vectors such that & < k" landlords are not protected
are TNE protection vectors.



The Origins of the Sicilian Mafia 233

S(p)

Y

v

1/(1-7") n

Figure 1. Mafia’s payoff as a function of the number of landowners.

the increase in the number of landlords who are willing to pay to keep just
one out is exactly matched by the decrease in the difference of gross pay-
offs. Figure 1 illustrates the relationship between land fragmentation and the
mafia’s payoff.

From Equation (2) it follows that

Fact 1. Given n and 7*, an increase in land income (Y) increases the
payoff of the mafia.

Fact 1 implies that if, as a consequence of land fragmentation, land income
increases, the effect of land fragmentation on the profits of the mafia is even
greater.

Finally, it is important to note that in this model, setting protection costs
equal to zero is just a normalization. Indeed, since the mafia protects prop-
erties rather than people, the cost of protection is just a function of the
extension of land protected, regardless of the degree of fragmentation. The
division of landholdings would not, therefore, have any effect on costs, and
similar results would obtain even if providing protection were costly.

4.3 Why Does the Mafia Tolerate (and Maybe Encourage)
a Positive Level of Thefts?
The model can be extended to take into account that, even if, in the short
run, the mafia’s policing technology has an exogenous upper limit, in the
long run the mafia will choose 7* in order to maximize its profits. Formally
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7* can be endogenized by transforming the game into a three-stage game in
which the mafia chooses 7* in the first stage. It can be shown that

Proposition 2. For any Y, the mafia’s payoff is maximized when 7* =
(n—1)/n. Hence the mafia will offer more protection (higher 77*) when land
is divided among many landlords.

Intuitively the mafia’s surplus is increasing in the level of competition
between landlords, which in turn is maximized when up to (n — 1) landlords
can receive their full income. It is interesting to note that the optimal 7*
is always less than one, implying that successful thefts will take place in
equilibrium. In other words, it is optimal for the mafia to tolerate some
positive level of stealing because this keeps the demand for its services high.
This also implies that in equilibrium the mafia itself might commission some
thefts.

4.4 Related Issues
In this model, landlords “move first” by offering the mafia a menu of con-
tributions. Reversing the order of moves, that is, modeling the mafia as a
monopolist that sells protection to maximize its profits, does not alter the
results as long as the mafia internalizes the fact that each landlord’s willing-
ness to pay depends on how many other landlords receive protection.

The results of the model follow from the externality that characterizes pri-
vate protection, which in turn generates competition among landlords. Sim-
ilar results would obtain if land reform were to increase land income, as
this would increase the demand for protection. This effect, however, was
probably quite weak in 19th century western Sicily. According to the histor-
ical evidence, in fact, the division of landholdings that took place after the
abrogation of feudalism had little impact on productivity.**

The mafia is modeled as a single agent, thus ruling out the analysis of
the internal structure of the groups and of the competition among different
groups. The internal dynamics of the group bear no consequence for the
analysis since the group interacted like a single entity toward other agents.
Ruling out competition is of no consequence either. Indeed, although other
groups sometimes tried to enter the market, disputes over territory would
typically be resolved by violence rather than by price competition, implying
that landowners would always deal with one group only, even if a different
one from time to time.

Finally, since income is assumed to be fixed, the model does not deal with
the impact of the mafia on investment incentives and economic development.
It is commonly accepted that the mafia deterred investment in western Sicily
since it would capture a considerable share of the potential returns. This has
often been offered as an explanation for the lack of productive investments
and the consequent economic underdevelopment of western Sicily. Still, if the

34. The empirical results show that, in fact, land fragmentation affects mafia activity even
after controlling for asset value.
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increase in income was to be captured by the mafia, one should wonder why
the mafia itself did not promote investment on the land. It is known that,
instead, mafia members used the proceeds of their activity to rent land or
to buy some of their own. Intuitively, investing might have been suboptimal
because it would have undermined the conditions that were the basis for
the mafia’s existence. More productive farming methods required workers to
reside permanently on the land: if these methods were adopted, patrolling
needs and the demand for protection would have been reduced. Also, invest-
ment would have improved the living standards of the peasants, thus reducing
their need to steal. Since, as a consequence of economic development, the
demand for its services would have fallen drastically, promoting development
was not in the mafia’s best interest.

5. Some Empirical Evidence
The model predicts that the profits of the mafia depend positively on the
number of landlords (n) and on land income (Y). Because of the negative
externality that each landlord imposes on others when he buys protection,
landlords compete for protection and the competition is stronger when there
are many landlords. It follows that an increase in the number of landlords
increases the mafia’s profits for any level of income.

Data on profits are, not surprisingly, unavailable, but since higher profits
increase the probability that the mafia is active in a given town, the pre-
dictions of the model can be tested using data on the presence, rather than
the profits, of the mafia. The 1881 Parliamentary Survey (Damiani, 1881)
contains qualitative information on mafia activity and land fragmentation in
70 towns in western Sicily. Based on that information, I have coded the
following variables:

Mafia activity (mafia). Mafia equals 0, 1, 2, or 3 if there is no mafia
activity, if mafia activity is very limited, if there is mafia activity, or if
mafia activity is very strong, respectively, coded from interviews with
the Chief Prosecutor of each town.®

Proxy for the number of landlords (land fragmentation). The information
on the degree of land fragmentation is used as a proxy for the number of
landlords in each town. Information on land fragmentation was extracted
from interviews with town mayors, who were asked to report whether
most of the land was concentrated in small, medium, or large landhold-
ings. The data are well suited for the purpose of this article because it
is possible to separate towns in which land was divided, that is, where
“small” and “medium” holdings prevailed, from towns in which land

35. Chief Prosecutors were responsible for the administration of justice in the towns. They
were asked to report whether the mafia was active and, if so, to what extent. For instance,
the prosecutor in Caltabellota wrote, “the mafia exists but to a very limited extent,” whereas
the prosecutor in Favara reported that “the mafia rules as a king.” The first was coded as a 1
(limited mafia activity), the second as a 3 (intense mafia activity).
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Table 1. Mafia Activity and Land Size

Land distribution

Mafia activity Small or medium Large Total

None 22 (40%) 9 (60%) 31 (44.3%)
Limited 5 (9%) 3 (20%) 8 (11.4%)
Medium 17 (31%) 3 (20%) 20 (28.6%)
Strong 11 (20%) 0 (0%) 11 (15.7%)
Total 55 (78.6%) 15 (21.4%) 70 (100%)

still belonged to a few—sometimes just one noble family (“large” land-
holdings). Unfortunately since different mayors had different opinions
about the size of “small” and “medium” landholdings, the latter distinc-
tion might not be very reliable. In the regressions, frag =1 if the mayor
reported that most of the land was concentrated in small or medium
holdings.*

Proxies for the need for protection (vines). Vines is the ratio of vineyards
to total cultivated land. Since vines are more valuable than grain crops,
and hence need more protection, the variable vines is thus used as a
proxy for land income.

Province dummies (prov;). The sample towns are located in four different
provinces, under the jurisdiction of four different governors. Governors
were representative of the executive and responsible for administration
and public security. Province dummies are often included in the regres-
sions to control for different service quality, especially public security.

Table 1 presents some descriptive statistics for the towns in the sample:
it shows that the mafia was active in more than half of the towns and very
active in 11 cases. It also shows that the mafia did not generally exist in
towns where large landholdings prevailed. There is evidence of significant
activity in only 3 towns out of 15. Conversely, the mafia was quite active in
about 50% of the towns with medium and small landholdings.”

The fact that the mafia was not active in 40% of villages where landhold-
ings had been divided suggest that, as it is reasonable to expect, other factors
also determine mafia activity. The analysis in Section 3 suggests that, among

36. The author of the survey reports that on average small landholdings were smaller than
20 hectares, medium were larger than 20 hectares, and smaller than 200 hectares, and large
were larger than 200 hectares (often larger than 1000 hectares). Unfortunately many of the
mayors who used a different criterion did not report it precisely enough. In the regressions the
coefficients of small and medium are never statistically different.

37. That the mafia was not active in 40% of villages where landholdings had been divided
suggests that, as it is reasonable to expect, there are other factors that determine mafia activity.
The analysis in Section 3 suggests that, among other things, the level of absenteeism and the
number of bandits operating in the area are especially important. Unfortunately data for these
variables are not available.
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Table 2. Estimates of Mafia Activity

(1) () ®3) (4) ()

LHS variable mafia mafia mafia mafia mafiad
land fragmentation Vo ke 70 59* 70 29**
(.26) (.29) (.30) (.26) (.13)
vines 1.56
(1.12)
prov, 22 .33 .22 .06
(.37) (.39) (.22) (11)
prov, —.46 —.49 —.46 —.35*
(.38) (.36) (.25) (.09)
prov;, —.45 —.55 —.45 —-.25
(.38) (.38) (.36) (.17)
Cluster (district) No No No Yes Yes
R? 0.06 0.13 0.17 0.13 0.16
NOBS 70 70 70 70 70

Linear regression with robust standard errors (in parentheses).

Columns (1)—(4): Dependent variable mafia, =0, 1,2, or 3 if there is some mafia activity, if there is mafia activity, or
if mafia activity is very strong, respectively. Column (5) mafiad =1 if mafia > 0, 0 otherwise.

**Significant at the 5% level or better.

*Significant at the 10% level or better.

other things, landlords’ absenteeism, the number of bandits operating in the
area and the quality of state provided enforcement are especially important.
Unfortunately, quantitative measures of these phenomena are not available.

Table 2 presents linear estimates of mafia activity. In the first column,
mafia is a function of land fragmentation alone. In line with the theoretical
predictions, the results show that mafia activity was stronger where land was
more divided. In the second column I add province fixed effects to control
for differences in state services, especially publicly provided enforcement.
The coefficient of land fragmentation is unaffected. The third column of
Table 2 includes the variable vines, a proxy for land income. The coefficient
of fragmentation is now smaller,*® but still positive and significant. Moreover,
the results suggest that, as expected, mafia activity is more intense in towns
where the need for protection is stronger; the coefficient of vines, however,
is not significant at conventional levels.

The analysis raises a number of econometric concerns. First, to the extent
that the mafia presence had spillovers into neighboring towns, so that the
mafia was more likely to be active in a town if it was also active in nearby
towns, the standard errors would be biased downward, thus making it more
likely to find a significant effect of fragmentation on mafia activity. To con-
trol for this I have reestimated the model, allowing for clustering at the

38. The difference is not statistically significant. The 95% confidence intervals for fragmen-
tation are [.1193627; 1.273499] and [—.0145931; 1.185985] when vines is and is not included
in the regression, respectively.
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district level.** The results, shown in column (4), are robust to this alterna-
tive specification.

A second major issue is that all variables, except vines, are based on
subjective judgments and might be measured with error. Measurement error
in the dependent variable, however, does not affect the validity of the esti-
mates. Measurement error in the explanatory variable, that is, fragmentation,
biases its coefficient downward, implying that, if fragmentation is measured
with error, the estimates in Table 2 give the lower bound of the effect of
land division on mafia activity. Measurement error can produce misleading
results, in the sense that the estimate of the coefficient of land fragmentation
is positive when the true coefficient is zero, only if the dependent variable
is measured with error and the error is correlated to the explanatory variable
or to its measurement error. This would happen if, for instance, prosecutors
overstated mafia activity in towns where land was more divided and/or under-
stated it in towns where land was less divided. Such correlation, however,
seems quite unlikely: while it can be argued that prosecutors have an incen-
tive to overstate or understate, there is no valid reason to believe that their
incentives vary according to the degree of land fragmentation.** As a further
check, I have also reestimated the model using the dichotomous dependent
variable mafiad, which equals one if there is evidence of mafia activity in
the town. The dichotomous variable is less likely to be “strategically” biased,
that is, prosecutors might over-/understate the intensity of mafia activity but
they should be less likely to claim (deny) the existence of mafia activity
when there is none (some). The results, reported in column (5), are robust to
this specification.

Third, the linear regression model might be much less efficient than dis-
crete choice models, such as ordered probit, because it does not take into
account the discreteness of the dependent variables. The linear model, how-
ever, has a number of advantages. In particular, omitting relevant variables
is of less consequence because the coefficients of the included variables
are biased only if the two are correlated.*’ This is especially important
in this case, as information on many relevant variables is not available.*

39. There were four districts (circondari) within the province of Palermo and three districts
within the other three provinces. Districts consisted mostly of clusters of towns, so that most
towns were more likely to be close to a town in the same district rather than to a town outside
of it. Details on clustering can be found, for example, in Deaton (1997).

40. A referee suggested that, for instance, prosecutors might want to overstate the intensity of
mafia activity to attract more public funds. Alternatively, they might want to understate it out of
reputational concerns. In both cases, however, the incentives to under-/overstate are not related
to the degree of land fragmentation. That is, results would be biased if and only if prosecutors
in towns where land had been divided had an incentive to overstate, while prosecutors in towns
where land had not been divided had an incentive to understate.

41. Due to the nonlinearity of the probit model, omitted variables create a bias in the coeffi-
cient of the included variables, even if the two are not correlated. Also, in contrast to the linear
model, heteroscedasticity causes the estimator to be inconsistent. See Yatchew and Griliches
(1985).

42. The drawback of the linear model is that it might yield estimates outside the feasible
range. This is not an issue in this case; that is, predicted values are always in the feasible range.
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As a robustness check, I have reestimated all equations by probit (for mafiad)
and ordered probit (for mafia); the results are unchanged, indicating that
the linear estimates are not invalidated by the discreteness of the dependent
variable.

A final concern is that omitted variables might be driving the results. The
analysis in Section 3 suggests that landlord absenteeism, the frequency of
predatory attacks, and the quality of alternative protection services are impor-
tant determinants of mafia activity. Note, however, that omitting these vari-
ables from the regressions biases the coefficient of the variable of interest
(land fragmentation) upward only if this is positively correlated with the
omitted variables. Land fragmentation and landlord absenteeism are likely to
be negatively correlated, if at all, since large landowners are more likely to
live far from their land. The relationship between land fragmentation and ban-
ditry is ambiguous. It could be negative if more fragmentation leads to less
absenteeism and if the presence of people on the land discourages bandits. It
could be positive if there is more to steal where land is more fragmented. To
capture this effect I use vines as a proxy for the assets in need of protection.
Finally, the province dummies should capture, at least in part, differences in
publicly provided enforcement, since this was managed by the governor in
each province. However, similar estimates would obtain if publicly provided
security were systematically worse in towns where land was more divided,
which might have occurred because larger landowners are more effective
at lobbying for public resources, even if there were no competition among
landlords. Conditional on these inevitable limitations, however, the available
empirical evidence is consistent with the predictions of the model.

6. Conclusion

The Sicilian mafia developed soon after the abrogation of feudalism and fol-
lowing the establishment and diffusion of private property rights. It gained
legitimacy and power by providing property enforcement services to the
upper classes at a time when state-provided security was scarce and predatory
attacks very frequent. This article has argued that, because of the negative
externality that protection entails, every landowner rationally purchased pro-
tection, even if this lead to an inferior equilibrium for the landowning class as
a whole. Using a common agency model, the article has shown that in equi-
librium every landlord pays for protection and that land fragmentation—that
is, an increase in the number of landlords—increases the mafia’s profits and
fosters its development. The evidence from a sample of 70 western Sicilian
towns in 1881 suggests that in fact the mafia was more likely to be active in
towns where land was more divided.

Aside from historical interest, the analysis of the origins of the Sicilian
mafia can provide valuable policy advice to societies that currently face
similar institutional transitions. The Sicilian experience shows that when
the establishment of private property rights is not matched by the estab-
lishment of an adequate enforcement mechanism, independent groups might
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emerge to fill the gap. These groups gain legitimacy, power, and reputation
from the enforcement services they provide and can then exploit the power
thus acquired to their own advantage, engaging in other, typically illegal,
activities.

The Sicilian experience also shows that by the time the state had put
into place an alternative enforcement service, the mafia had gained far too
much power to be easily destroyed. Of interest is that both the Russian
and Japanese mafias developed under strikingly similar circumstances. As in
postfeudal Sicily, both in post-Communist Russia and in postfeudal Japan,
the creation of private property rights was not accompanied by effective
law enforcement mechanisms. As in Sicily, the groups that emerged to fill
the void also exploited their power to gain from extortion and other illegal
practices. Understanding the role of mafias as enforcers is crucial to devise
effective policies, both in terms of prevention and confrontation. As Judge
Giovanni Falcone, a devoted opponent to the Sicilian mafia, once said:

Sicily is a land where unfortunately the structures of the State are very
deficient. The mafia has worked out how to fill this void in its own way
... On exchange for the services it has offered (in its own interest of
course) it has continued to increase its own power. To deny this reality
only makes the fight more difficult. (Falcone, 1991)

Appendix A

Derivation of Equation (1)

Denote by p~* the vector of protection such that k landlords are not protected
and (n— k) landlords are protected. Denote by (1 —7"~*(p~*)) the probabil-
ity that one of the (n — k) protected landlords gets his income stolen. Since
landlords who are not protected get all their income stolen and since the
mafia can protect at most a share 77* of total income, the income stolen from
the unprotected landlords plus the income stolen from the protected landlords
must be at least (1 —77*)Y. Thus when & landlords are not protected it must
be true that

ky+(n—k)(1—a""*(p™))y = (1-7)Y.

That is, what gets stolen from the unprotected landlords (ky) plus what gets
stolen from the protected landlords must be at least (1 — 7*)Y, since mafia
can protect at most 7*Y. This implies that if » — k landlords buy protection
and k do not, each protected landlord gets his income stolen with probability:

maX{O, 1—

Proof of Lemma 1
From condition (ii) we know that p* = argmax ) ., f;(p), which implies
Y fi(p*) =31, fi(p). From the definition of truthful strategy we know



The Origins of the Sicilian Mafia 241

that m,(p*)y, — m:(p)y; = f.(p*) — f:(p) for all i, p. Therefore the condition
above implies that 3, m,(p*)y; = 32, m(p)y; = p* = argmax 3, m,(p)y;. ™

Proof of Lemma 2
It must be proved that p~° (i.e., every landlord buys protection) satisfies
p* =argmax ) ., m;(p)y. That is, for every k =1,...,n it must be true
that

n n—k n
Ym(p )y = ey + 2 (.

i=1 i=1 i=n—k

Using Equation (1) and the fact that landlords are symmetric, the expression
simplifies to

nw'y; > (n—k)min{l, Lﬂ'*}yi. 3)
n—k

For 7* > "—;", Equation (A.1) reduces to n7* > n— k, which is verified. For
7* < "%, Equation (A.1) requires n7* > nar*. Then,

L if 7* > (n—1)/n,nmw*y, > (n— k) min{1, L7}y, for all k — p~° is
the unique TNE.

2. if Ak’ s.t. for all k < k', m* < (n—k)/n; then for all k < k’, Equation (6)
is verified with equality, thus all the vectors such that k(<k’) landlords
are not protected are TNE protection vectors. [ ]

Proof of Lemma 3

Uniqueness. Define W(Z) = max, [} (7 (p)y; — fi(P)) — Xiez fi(P)] =
max,[z7(p)y], that is, W(Z) is the highest possible joint monetary payoff
for the mafia and landlords in group Z (the last term on the right-hand side
follows from symmetry). Laussel and Le Breton (2001) show that if W is
strongly subadditive, the equilibrium payoffs are unique and equal to g, =
W(N)—W(N\{i}) forall i=1,..., N, that is, each landlord W is strongly
subadditive if for all S, T C N such that SUT =N, W(N) < W(S)+W(T)—
W(SNT). Since all landlords are the same, in this model a group of landlords
is uniquely identified by its size. Thus for any two groups of size s (<n) and
t (<n), strong subadditivity requires W(n) < W(s)+ W(z) — W(c), where
c=(s+1t)—n.Note that s<n and t <n=c < s and c < ¢. Note also that
for any group of size r,

W(r) = ry if r <nw*

nm*y if r > nw*.

That is, if the group is sufficiently small (i.e., the combined incomes of
landlords in the group is less than what the mafia can successfully protect),
the group’s highest possible monetary payoff is its total income (ry). If the
group is large (i.e., the combined incomes of landlords in the group is larger
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than what the mafia can successfully protect), the group is highest possible
payoff is the maximum income the mafia can successfully protect (n7*y).
Note that, since 7 < 1, W(n) = n7*y. In what follows, I show that for every
possible group size combinations, W is strongly subadditive. Note that the
group sizes such that (s < nm,t < nw,c > nw); (s > nmw,t < nw,c > W)
and (s < nw,t > n, c > nw) can be ruled out because ¢ cannot be larger
than s or . This leaves five cases:

1. s<nm,t <nm,c <n. In this case W(s)+W(t)—W(c)=(s+1—
¢)y =ny > W(n) =nm*y (since 7 < 1).

2. s>nw,t>nm,c>nw. In this case W(s)+ W) —W(c)=(s+t—
c)m*y = nm*y = W(n).

3. s>nm,t>nm,c<nm. In this case W(s)+W(t) —W(c) =2nm*y —
cy > W(n) = nm*y (since ¢ < n7?*).

4. s> nw,t < nw,c < n. In this case W(s)+ W () — W(c) =nm*y+
ty—cy > W(n) =nm*y (since ¢ < t).

5. s <nwm,t>nmw,c < nm. In this case W(s)+ W(r) — W(c) =sy+
nm*y —cy > W(n) = nm*y (since ¢ < s). ]

Equilibrium contributions.  Laussel and Le Breton (2001) show that W is str-
ongly subadditive, the unique equilibrium payoffs are equal to ¢; = w(p)y —
fi(p) =W(N)—W(N\{i}) foralli=1,...,N, where W(N) is the highest
payoff attainable by the mafia and all landlords, while W(N\{i}) is the high-
est payoff attainable by the mafia and all landlords excluding i. This implies
that, in equilibrium, each landlord receives his marginal contribution, that is,
the variation in total surplus due to his entering the coalition. Using the fact
that landlords are symmetric and that the mafia’s payoff is exactly equal to
the sum of landlords’ contributions, in this model we have

W(N) =nm*y

and

(n—1)y ifn<l1/(1—m7%)

WINNED =2 (k= 1)y Vk=0-k', if n>1/(1— 7).

Substituting in the expression for g gives the equations in the text.

Appendix B: Data Sources

I have coded the information contained in the Inchiesta lacini: Atti della
Giunta per l’inchiesta agraria e sulle condizioni della classe agricola,
vol. XIII, parts I and II, books 1 to 5 “Relazione del delegato tecnico per la
Sicilia Abele Damiani”:

Data on mafia activity, mafia activity intensity, and thefts: vol. XIII, part 2,
book A: pp. 373-85 (Caltanissetta), pp. 421-43 (Girgenti), pp. 473-93
(Palermo), pp. 509-20 (Trapani), pp. 521-43 (summary tables).
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Data on land fragmentation: vol. XIII, part 2, book A: pp. 1-35 (Cal-
tanissetta), pp. 95-147 (Girgenti), pp. 205-67 (Palermo), pp. 313-51
(Trapani); vol. XII, part 1, book B: summary tables.

Data on vineyards: vol. XII, part 1, book B: summary tables.
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