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Abstract
This thesis investigates different social and political aspects of modern economies.
The first chapter contributes to the natural resource curse debate, by showing that
the impact of resource windfalls is different among democracies and autocracies.
The results also point to the existence of a large heterogeneity in the response to
resource shocks among autocracies. The second chapter focuses on metropolitan
areas in the US, and deals with the issue of social capital formation. I examine
one important aspect of social capital, trust, and argue that it is lower when income
inequality between different racial groups in the metropolitan area is higher. The
third chapter studies the relation between media influence and electoral voting in
Italy. I relate electoral outcomes at the municipal level to differences in signal
reception of Silvio Belusconi’s private TV network. The results show that greater
exposure to commercial television increases support for Silvio Berlusconi’s party.

Resum
Aquesta tesi investiga diferents aspectes socials i polı́tics de les economies mo-
dernes. El primer capı́tol versa sobre el debat a l’entorn dels recursos naturals,
mostrant que l’impacte dels guanys imprevistos dels recursos és diferent entre de-
mocràcies i autocràcies. Els resultats també indiquen l’existència d’una àmplia
heterogeneı̈tat entre autocràcies, en la seva reacció davant a variacions dels re-
cursos. El segon capı́tol se centra en les àrees metropolitanes dels EUA i tracta
el tema de la formació de capital social. He examinat un aspecte important del
capital social, la confiança, i argumento que és baixa quan en la mateixa zona
metropolitana hi ha una gran desigualtat en les rentes dels diferents grups racials.
El tercer capı́tol estudia la relació entre la influència dels mitjans de comunicació
i el vot electoral a Itàlia. He relacionat els resultats electorals a nivell municipal
amb les diferències en la recepció del senyal dels canals privats de televisió de Sil-
vio Berlusconi. El resultat mostra que una gran exposició a la televisió comercial
incrementa el suport polı́tic al partit de Berlusconi.
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Foreword

The thesis is composed of three self-contained chapters that study different
social and political aspects of modern economies.
In the first chapter (joint with Francesco Caselli), we study theoretically and em-
pirically whether natural resource windfalls affect political regimes. We document
the existence of the following regularities. Natural resource windfalls have no ef-
fect on the political system when they occur in democracies. However, windfalls
have significant political consequences in autocracies. In particular, when an auto-
cratic country receives a positive shock to its flow of resource rents it responds by
becoming even more autocratic. Furthermore, we show that there is heterogeneity
in the response of autocracies. In deeply entrenched autocracies like Saudi Arabia
the effect of windfalls on politics is virtually nil, while in moderately entrenched
autocracies like Nigeria windfalls significantly exacerbate the autocratic nature of
the political system. To frame the empirical work we present a simple model in
which political incumbents choose the degree of political contestability by decid-
ing how much to spend on vote-buying, bullying, or outright repression. Potential
challengers decide whether or not to try to unseat the incumbent and replace him.
The model uncovers a reason for the asymmetric impact of resource windfalls on
democracies and autocracies, as well as the the differential impact within auto-
cratic regimes.
In the second chapter, I study the relation between social capital and community
heterogeneity in the context of the United States. Existing studies of social cap-
ital formation in US metropolitan areas have found that social capital is lower
when there is more income inequality and greater racial fragmentation. I add to
this literature by examining the role of income inequality between racial groups
(racial income inequality). I find that greater racial income inequality reduces so-
cial capital. Also, racial fragmentation is no longer a significant determinant of
social capital once racial income inequality is accounted for. This result is con-
sistent with a simple conceptual framework where concurrent differences in race
and income are especially detrimental for social capital formation. I find empiri-
cal support for further implications deriving from this assumption. In particular, I
show that racial income inequality has a more detrimental effect in more racially
fragmented communities and that trust falls more in minority groups than in the
majority group when racial income inequality increases.
The third chapter (joint with Ruben Durante and Paolo Pinotti) investigates the im-
pact of the diffusion of commercial television on political behavior and electoral
competition in the context of Italy. We exploit differences across municipalities
in the early availability of Silvio Belusconi’s private TV network, Mediaset, at-
tributable to geomorphologic characteristics and controlling for the endogeneity
of transmitters location and power. We document that municipalities that had ac-
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cess to Mediaset channels prior to 1985, displayed significantly higher electoral
support for Berlusconi’s party in 1994, when he first run for office. Our results
suggest that pre-1985 exposure to Mediaset increases center-right vote shares by
1 to 2 percentage points. This effect is very significant and robust to several spec-
ifications and falsification tests. In particular, we conduct placebo tests to show
that pre-Mediaset exposure is not correlated with the vote share of any other party
- both on the right and on the left - in any elections before or after 1994.
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Chapter 1

RESOURCE WINDFALLS,
POLITICAL REGIMES, AND
POLITICAL STABILITY (Joint
with F. Caselli)

1.1 Introduction

Looking at the historical experiences of specific countries it seems uncontrover-
sial that an abundance of natural resources can shape political outcomes. Few
observers of Venezuela, Nigeria, Saudi Arabia, and many other resource-rich
countries would take seriously the proposition that political developments in these
countries can be understood without reference – indeed without attributing a cen-
tral role – to these countries’ natural wealth. Yet, the mechanisms through which
natural-resource abundance affects politics frustrate attempts to identify simple
generalizations, with resource-rich countries displaying great variations in mea-
sures of autocracy and democracy, and political stability. For example, Saudi
Arabia and Nigeria both feature a strong tendency towards autocracy but the for-
mer is extraordinarily stable while the latter has experienced nine successful coups
since independence (and many unsuccessful ones). Venezuela seems to go back
and forth between democracy and autocracy, with swings that closely follow the
price of oil, while of course Norway appears to be safely and stably democratic
irrespective of the oil price.

In this paper we use a large panel of countries to document the following reg-
ularities. Natural resource windfalls have no effect on the political system when
they occur in democracies. However, windfalls have significant political con-
sequences in autocracies. In particular, when an autocratic country receives a

1
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positive shock to its flow of resource rents it responds by becoming even more
autocratic. Importantly, there is heterogeneity in the response of autocracies. In
deeply entrenched autocracies the effect of windfalls on politics is virtually nil.
It is only in moderately entrenched autocracies that windfalls exacerbate the au-
tocratic nature of the political system. Hence, our evidence generalizes casual
observation: windfalls have little or no impact in democracies (the Norways) or
very stable autocracies (Saudi Arabia), but change the political equilibrium in
more unstable autocracies (Nigeria, Venezuela).

To reach these conclusions we measure natural-resource windfalls as changes
in the price of a country’s principal export commodity. We argue that such changes
are exogenous to a country’s political system.1 While total resource exports may
depend on political developments, the identity of a country’s main export com-
modity (e.g. oil v. gold) is unlikely to depend on politics. Similarly, the vast
majority of countries individually account for a relatively small share of world
output in their principal export commodity, so it is unlikely that political changes
there will have an important effect on prices. Our main measure of political insti-
tutions is from the Polity IV database. Crucially for our analysis this is a continu-
ous measure that varies from extreme autocracy to perfect democracy, so it allows
us to condition the analysis on infra-marginal differences in the degree of autoc-
racy/democracy, as well as to capture the effects of windfalls on infra-marginal
changes in autocracy/democracy. As this variable captures the extent to which
the political system is open to competition, we sometimes refer to our measure of
autocracy/democracy as a measure of “political contestability.”

In order to motivate our empirical analysis, and facilitate the interpretation of
the results, we open the paper with a simple model of endogenous determination
of political contestability. In our model there is a governing elite that has com-
plete control of the flow of income from natural resources, and decides whether
and how much of it to invest in what we call “self-preservation activities.” These
range from the mild (e.g. direct or indirect vote-buying) to the extreme (violent re-
pression of the opposition). At the same time, a political entrepreneur outside the
ruling elite decides whether or not to challenge those in power and try to replace
them. This simple game generates endogenously two possible political “modes”
: free and fair political competition (recognizable as democracy), where the elite
essentially allows challenges to occur on a relatively level-playing field, and the
political entrepreneur chooses to compete for power; and a “repression” mode
where the elite invests some of the resources deriving from natural resources in
self-preservation activities, without however succeeding in completely deterring
challenges.

1In the empirical analysis we address the issue of large producers with the potential to influence
world prices, and find that our results are not affected by these economies.

2
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In our basic model, the key determinant of the regime that is selected as an
equilibrium is the amount of revenue accruing to the government from natural
resources. This enters the ruling elite’s decision problem in two ways: it is part of
the payoff from staying in office, as political survival implies that the current elite
remains in control of future revenues; and it also enters the budget constraint, as
it is the principal source of funding for self-preservation activities, such as vote-
buying or political repression. At low levels of resource income, the incentive to
engage in self-preservation spending is relatively low, as the future “pie” to hold
on to is small. Democracy is the outcome. At higher levels the future benefits from
holding on to power are sufficiently large that the government shifts to autocracy.
Crucially, the larger the pie, the more the incumbent finds it optimal to spend
on self-preservation, so the degree of autocracy is increasing in the size of the
resource rents.

One prediction of the model is that political contestability is non-linearly re-
lated to resource abundance. Resource-poor countries will be democratic, while
resource-rich ones will be autocratic, and the level of autocracy will be increasing
in the amount of resource rents. We show that this simple cross-country relation is
consistent with the data, when resource abundance is measured in terms of com-
modity exports. However for reasons we discuss later this is not a compelling
test. We therefore note that another prediction of the model is that resource-poor
countries (democracies) will not experience changes in political contestability fol-
lowing (small) resource shocks, while resource-abundant countries will. Further-
more, in the model, the rate of decline in political contestability following changes
in resource rents is decreasing in the initial level of resource rents (and hence in
the initial level of autocracy). This is due to an assumption of decreasing returns
in self-preservation spending by the incumbent government. Hence, the model
also predicts that in autocracies the effect of windfalls is decreasing in the extent
to which the autocracy is entrenched. This predicted heterogeneity in response
between democracies and autocracies, as well as within autocracies, is the focus
of our empirical work.

The threshold levels of resource income that cause the shift from one political
regime to the other depend on parameters that may vary across countries. In a
very simple extension to our basic model, in particular, the thresholds depend on
a parameter that could be interpreted as the return offered by the markets on the
human capital of defeated politicians. If former politicians can look forward to
decent returns on their talent in the market, the range of values of natural wealth
for which the ruling elite accepts free and fair challenges is (potentially much)
wider than in places where politics is the only road to riches. In this way, the
model can potentially also explain cases, such as Norway, where great natural-
resource wealth is associated with democracy.

The paper continues as follows. In the next subsection we briefly review the

3
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relevant literature. Section 1.2 presents the model and Section 1.3 presents data
and results. Section 1.4 concludes.

1.1.1 Related Literature
An important literature in political science studies the relationship between re-
source abundance and democratic/autocratic institutions using predominantly com-
parative case studies or cross-country variation [Ross (2001b), Ross (2001a), Ross
(2009), Ulfelder (2007), Collier and Hoeffler (2009), Alexeev and Conrad (2009)
and Tsui (2011)]. While there is some heterogeneity in the conclusions this
literature tends to reach, the evidence in these studies points to a negative re-
lationship between resource abundance and democracy/democratization, consis-
tent both with our model and the circumstantial cross-sectional evidence we also
present below. However, we argue that identification of causal effects can be
achieved with greater confidence using within-country variation, and this is the
basis for the core of our empirical evidence.

A recent literature narrowly focused on windfalls from oil uses within-country
evidence. Haber and Menaldo (2011) and Wacziarg (2011) find no evidence that
oil windfalls lead to greater autocracy. One concern with the Haber and Menaldo
(2011) study is that its measure of oil revenue, partly based on oil production,
is potentially endogenous to democratic change, while a possible concern with
Wacziarg’s analysis is that it uses the world oil price for all countries, meaning
that there is no possibility to control for correlated time effects across countries.
Brückner et al. (2011) find a positive coefficient on oil-price shocks interacted
with the share of net oil exports in GDP in a regression for movements towards
democracy. They do not condition on whether the country is initially a democracy
or an autocracy, nor do they examine heterogeneous responses within autocra-
cies.2

On the theoretical front, Acemoglu et al. (2004) present a model of autocratic
rule where, as in our model, natural-resource rents affects both the value of hold-
ing power and the resources available to the incumbent to protect himself. In
many ways our model is a much simplified version of theirs. However, they focus
on a dichotomous outcome (democracy v. autocracy) so their analysis has no pre-
dictions on how the effect of windfalls will vary within autocracies. Also, in their
framework democracies are absorbing states by construction, whereas we derive
this endogenously. Finally, somewhat more subtly, in their framework the main
results are derived as a consequence of resource windfalls relaxing the kleptocrat

2A possible interpretation of the result in Brückner et al. (2011) is that, since the oil share is
highly correlated with autocracy, their oil-share/oil-price interaction operates as a rough proxi for
our autocracy/oil-price interaction. The results are therefore consistent, as in both cases they imply
a lesser movement towards autocracy in more entrenched autocracies.

4
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budget constraint, whereas in our model the main mechanism is the variation in
the value of staying in power. Haggard and Kaufman (1995) and Geddes (1999)
also stress the role of the budget constraint of political incumbents.

Still fairly closely related are studies of how economic changes other than
resource windfalls affect democracy/autocracy, and how resource windfalls affect
political outcomes other than democracy/autocracy.

Prominent in the first vein is the long tradition, stretching back at least to
Lipset (1959) of studies linking changes in incomes to changes in political insti-
tutions. (Acemoglu and Robinson, 2001, 2006) develop models in which tem-
porarily low income lowers the opportunity cost of challengers to the status quo,
leading to democratic transitions in autocracies and reversals in democracy. Our
model differs in that the effect of income changes depends not only on whether
the political system is initially autocratic or democratic, but also on infra-marginal
heterogeneity in the degree of initial autocracy. Furthermore, to make the model
speak more directly to the effects of commodity booms we model the economic
mechanism not as a change in the opportunity cost of challengers but as a change
in the reward of holding political power. Furthermore, we model changes in polit-
ical regime not as a dichotomous transitions towards democracy but as continuous
changes in the degree to which the regime represses political contestability. Be-
cause of these differences, our predictions also differ markedly, as we predict no
response in democracies and infra-marginal changes in autocracies.

Many authors have investigated empirically the causal relationship between
income and democracy [e.g. Barro (1999), Epstein et al. (2006), Ulfelder and
Lustik (2007), Ponzetto et al. (2007), Acemoglu et al. (2008), Brückner and Cic-
cone (2011), and Burke and Leigh (2010).] As discussed, we focus not on generic
income changes but more specifically on windfalls associated with commodity
price shocks. Because natural-resource booms typically translate into direct wind-
falls into the hands of political elites these shocks may have very different polit-
ical consequences than other sources of income shocks. In fact, the literature on
the natural resource curse casts doubt on the premise that resource windfalls are
aggregate-income increasing [e.g. Sachs and Warner (2001)]. Burke and Leigh
(2010) do use commodity price changes as instruments for income changes, so
their work is more closely related. They find insignificant effects of commodity-
driven income changes on political regimes. Their focus, however, is on dichoto-
mous variables measuring the onset of large changes towards autocracy or democ-
racy. Instead, in keeping with the spirit of our model, we study changes in au-
tocracy/democracy as a continuous variable. Furthermore, Burke and Leigh do
not condition the effect of commodity price changes on whether the country was
initially democratic or autocratic, much less on infra-marginal differences in the
initial level of political contestability. Finally, as already mentioned, in Burke and
Leigh the effect of windfalls is mediated by their effect on income changes, while
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we estimate the direct effect of the windfall. For the reasons mentioned above
there may be reasons to prefer a reduced-form specification.

As for the literature studying the effects of resource windfalls on political out-
comes other than democracy/autocracy, a very incomplete list includes the theoret-
ical studies of Tornell and Lane (1998), Baland and Francois (2000), and Torvik
(2002), all of whom study theoretically the consequences of windfalls for rent
seeking, and Da Cunha Leite and Weidmann (1999), Tavares (2003), Sala-i Martin
and Subramanian (2003), Dalgaard and Olsson (2008) and Caselli and Michaels
(2009) that present corresponding empirical evidence (where rent seeking is usu-
ally measured though proxies of corruption). Caselli and Coleman (2006) ex-
amine theoretically the consequences of resource abundance for ethnic conflict,
and Besley and Persson (2011) for political violence.3 Cabrales and Hauk (2011)
study the impact of resource windfalls on incumbents’ probability of re-election,
though their main focus is on the consequences for human-capital accumulation.

1.2 Natural Resources and Political Outcomes

1.2.1 Model

The setting is a discrete-time infinite-horizon economy which generates, in every
period, a constant flow of consumption goods A from the exploitation of natural
resources. Interpretations of A include: the flow of royalties and other fees paid
to the government by international extracting companies for the right to operate in
the country; profits of state-owned corporations engaged in drilling and mining;
rents generated by the international distribution of domestic cash crops by state-
controlled marketing boards; or other rents linked to cash-crops exports due to
discrepancies between official and market exchange rates. We will refer to A as
“resource rents.”

The economy is populated by a very large number of infinite-lived agents. In
every period one agent, which we term the “incumbent,” has complete control of
these flows, in the sense that he can decide how to allocate them between different
uses. One should think of the incumbent as the individual or group of individ-
uals who has de facto control of the government - and is hence in receipt of the
resource rents. In a democracy this would be the President and his collaborators
(in presidential systems), or the leadership of the governing parties (in parliamen-
tary systems). In autocracies this would be the autocrat, his family, and his close

3The mechanism in Caselli and Coleman (2006) and Besley and Persson (2011) is similar to
ours: fiscal windfalls increase the value of holding power leading to grater incentives to engage in
exploitation of others, repression and (for the non-incumbent group), fight back. However, initial
political institutions are taken as exogenous, while they are endogenous in our model.
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associates. Aside from the benefits associated with control of the resource rent
A, an incumbent also receives a flow of “ego rents” Θ. Assuming that there are
additional benefits (both psychological and material) from holding political power
is realistic and indeed standard in the literature.

In every period another agent (not the incumbent) is randomly selected by
nature to be the “potential challenger.” The potential challenger is given an oppor-
tunity to try to replace the incumbent. In particular, if the potential challenger de-
cides to attempt to unseat the incumbent, the attempt will succeed with probability
p. p is endogenous as we discuss shortly. In a democracy the potential challenger
could be interpreted as the person with the best chance to win an electoral context
against the incumbent president/party. In an autocracy it could be the agent best
placed to successfully lead a coup or a popular uprising against the ruling clique.
The assumption that in every period there is only one potential challenger is not
important for the results but simplifies the analysis. For simplicity of presentation
and again without loss of generality we also assume that potential challengers are
drawn without replacement (i.e. each agent gets at most one chance to challenge)
and that deposed incumbents never get a chance to challenge subsequent incum-
bents. The potential challenger has an outside option represented by the present
value of his activities outside politics, which we denote Π.

As mentioned the incumbent must allocate the resource rent among possi-
ble uses. One use of the resource rents is what we call “self-preservation.” Self-
preservation spending is any spending that reduces the probability that a challenge
succeeds (conditional on a challenge occurring). Hence, if Bt is self-preservation
spending, the probability of a successful challenge is p(Bt), with p′(Bt) < 0.
Our interpretation of self-preservation spending is as a catch-all for all activi-
ties the government engages in in order to subvert the outcome of the political-
selection process in his favor. It includes vote-buying and patronage spending,
buying and/or bullying and intimidation of the media, and outright repression and
persecution of opponents. The higher is B, the more aggressive and draconian the
tactics employed. Hence, we think of variation in B as capturing infra-marginal
variation in the efforts exerted by those currently in power to subvert the rules of
the game in their favor, with greater values of B being associated with greater
autocracy. By the same token, we think of B = 0 as the situation where the in-
cumbent accepts to be challenged on a “free and fair” basis. In sum, we interpret
countries with B = 0 as “democracy” and countries with B > 0 as displaying
varying levels of autocracy. Since B also affects a potential challenger’s chances
of taking over we will also refer to B as a measure of political contestability.

In order to obtain crisp results, we need to pick a functional form for p(B).
We use

p(B) = Ωe−δB,
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where Ω ∈ (0, 1) and δ > 0 are exogenous parameters. Hence, self-preservation
spending is subject to decreasing returns, with p(0) = Ω - implying that a chal-
lenger can never be absolutely certain of success - and p(B) > 0 for all B - im-
plying that an autocrat can never be absolutely sure of successfully withstanding
a challenge. These features are important but seem sensible.

The portion of A not spent on self-preservation is spent on another activity,
which we call “consumption” and denote by Ct. Ct provides a direct utility flow
to the incumbent, so that his total utility flow in period t is Ct + Θ. Obviously
one interpretation of Ct is resources appropriated by the incumbent and his clique
for personal enrichment - the infamous “Swiss bank accounts.” But in general Ct
could be interpreted as an aggregate of all the spending that provides satisfaction
to the incumbent and hence, possibly, it could include public spending on schools,
hospitals, etc., if the incumbent is partially altruistic or derives satisfaction from
doing a “good job.”

The restrictive assumption is that the components of Ct do not affect p or
Π. If the public is less tolerant of corrupt politicians, then we might expect the
components of Ct that represent self-enrichment to enter p positively. If the pub-
lic rewards competent politicians, we should expect the components of Ct that
represent public spending to enter p negatively, in the tradition of Barro (1973).
In addition, public spending in infrastructure, human capital, and other growth-
promoting public goods could improve the outside option of potential challengers
by improving opportunities in the private economy (or increasing the cost of re-
cruiting supporters). Hence, these components of Ct could increase Π. We ab-
stract from these issues in order to get simple results, but see Caselli and Cun-
ningham (2009) for a detailed discussion.4 We are also implicitly assuming that
there is no scope for government borrowing, though as we discuss below this
assumption could easily be replaced by an assumption that incumbents face an
upward-sloping supply curve for borrowing, without qualitative changes in the
results.

4A straightforward extension in the direction of allowing productive public spending would be
as follows. Rents are allocated between repression, B, private consumption, C, and productive
public spending, G, and the probability of successful challenge is decreasing in both B and G:
p(B) = Ωe−δB−γG. It is immediate to show that in this case the incumbent never uses both tools
at the same time. In particular, if δ > γ the incumbent only uses repression, while if δ < γ he only
uses productive public spending. Hence, one interpretation of the model is that we focus on the
case δ > γ. Another interpretation is that the relative magnitudes of γ and δ vary across countries,
perhaps for cultural, geographic, or geostrategic reasons. In countries where δ > γ the analysis in
the rest of this section applies. Countries with γ > δ will obviously be democracies, as we defined
democracy as a country with B = 0. Furthermore, in such countries shocks to natural-resource
rents will have no impact onB. Hence, we recover the same empirical prediction as in the baseline
model, namely that we should observe no systematic response of political institutions to resource
shocks in democracies.
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The series of events within each period is the following. First the incum-
bent allocates the period rents A between self-preservation Bt and consumption
Ct. Next nature picks a potential challenger, and the potential challenger decides
whether or not to try to unseat the incumbent. If yes, then the challenge success
with probability p(Bt). If the challenge succeeds, the challenger becomes the new
incumbent. If it fails, the incumbent continues as incumbent, as he does if the
challenger foregoes the opportunity to try. Time is discounted by all agents at rate
β.

1.2.2 Analysis
We formally analyze the model in the Appendix. Here we offer a heuristic discus-
sion and explain the key results.

We focus on Markov Perfect Equilibria (MPE), of which we show there is only
one. Given that the only state variable is the resource rent A, and this is constant
over time, it is immediate that players will follow stationary strategies, namely
the incumbent will set the same value of B in every period, while the potential
challenger will either always challenge or never challenge.

We begin by establishing the conditions for equilibria where the challenger
always challenges. In such an equilibrium, the value of being an incumbent at the
beginning of any period is

V (A,B′) =
Θ + A−B′

1− β [1− p(B′)]
,

where B′ is the equilibrium level of self-preservation spending. In every period
the incumbent receives ego rents Θ and consumes resource rents net of self-
preservation spending A − B. This flow utility is appropriately discounted by
taking into account time preferences β and the fact that in each period the prob-
ability of “political death” is p(B′). Note that for simplicity we have normalized
the continuation value after losing office to 0.

One condition for an equilibrium with challenges is that the level of self-
preservation spending must be feasibly optimal from the point of view of the
current incumbent. The current incumbent’s problem is

max
B
{Θ + A−B + β [1− p(B)]V (A,B′)}

s.t..B ≥ 0

B ≤ A

In choosing B the incumbent trades off the short-term decline in consumption
with the improved probability of surviving until next period and enjoying the
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continuation value of office. The feasibility constraints say that self-preservation
spending cannot be negative and cannot exceed the resources available to the in-
cumbent.

Now define b(A,B′) as the solution to the above problem. In an equilibrium,
b(A,B′) must be a fixed point, or

b(A,B′) = B′.

In the appendix we show that this fixed-point problem has a unique solution. In
particular, there exists a value of A, A0, such that the solution is at the corner
B′ = 0 for A ≤ A0, while for A > A0 B

′ is the interior solution to the prob-
lem above. We call this interior solution B∗(A). B∗(A) is increasing, concave,
and satisfies B∗(A0) = 0. The intuition for this result is simple, and can be il-
lustrated with reference to the incumbent’s problem above. The marginal cost of
extra preservation spending is constant and equal to 1. The marginal return is
−p′(B)βV (A,B′), i.e. the improvement in survival probabilities times the value
of surviving. Since the value of surviving is increasing in A, there can be suffi-
ciently low values ofA such that the incumbent renounces all self-preservation ef-
forts. On the other hand, if A is sufficiently large, the incumbent spends (increas-
ing) amounts on self-preservation. The equilibrium amount of self-preservation is
the one that equalizes marginal cost and marginal benefit.5

The threshold value A0 is given by

A0 =
1− β(1− Ω)− βΩδΘ

βΩδ
,

and is therefore decreasing in the “ego rents” from holding office. Intuitively, the
larger the ego rents, the less the level of resource rents required to make the in-
cumbent feel that incumbency is valuable enough to invest resources in protecting
it. The technology of political replacement also affects A0. In particular, a higher
productivity of self-preservation spending, δ, makes the incumbent more willing
to exert efforts in this direction, lowering the threshold for autocratic behavior.

As mentioned above we think of B = 0 as akin to the idea of “free and fair”
political competition, and hence as democracy. Since democracy is the observed
equilibrium outcome in many countries, we assume that there exists a region of
the parameter space where it occurs. Formally,

Parametric Assumption (PA) 1:

A0 > 0.

5We show in the appendix that the other constraint, B ≤ A, is never binding.
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A second condition for an equilibrium where the challenger challenges is that
challenging is optimal given the level of self-preservation efforts exerted by the
incumbent. If the equilibrium incumbent strategy is B, the challenger decides to
challenge if

p(B)βV (A,B) > Π. (1.2.1)

The left hand side is the expected utility of challenging. This is equal to the time-
discounted value of beginning next period as the incumbent, times the probability
that the challenge will succeed. Note that we are implicitly assuming that the chal-
lenger experiences no flow utility in the period of the challenge (conditional on a
challenge occurring). This could easily be relaxed without any change in results.
Also note that for simplicity we normalize the value of a defeated challenger to
0. We discuss the implications of relaxing this assumption below. The right hand
side is the (certain) utility from not challenging, i.e. the outside option Π.6

Since the value of holding office is increasing in A, condition (1.2.1) is satis-
fied for A if it is satisfied for A = 0. In turn, the condition is satisfied for A = 0
if the following parametric assumption holds.7

Parametric Assumption (PA) 2

Π <
βΩΘ

1− β(1− Ω)
.

Note that for A = 0 the incumbent chooses democracy. If PA2 did not hold in-
cumbents would face no challenges in democracies. This would be counterfactual
so PA2 seems like a plausible assumption. The simple interpretation of PA2 is
that the ego rents from office are sufficiently attractive relative to private life to
make potential challengers willing to try their luck at politics (when there are no
resource rents and the country is a democracy).

A final requirement for an equilibrium where the challenger challenges is that
the incumbent does not try to completely deter a challenge in the current period.
The deviation that does so is the one that satisfies (1.2.1) with equality. Call B̃c(A)
such a deviation. We show that there exists a level of A, Ã, such that B̃c(A) > A
for all A < Ã. This says that “resource poor” incumbents cannot afford the level
of preservation spending that would be required to completely deter challenges.

6Note that Π depends on β. In particular, if π is the flow utility in the private sector then
Π = π/(1− β).

7To see that PA1 and PA2 are mutually consistent notice that PA1 can be rewritten as

βΩΘ
1− β(1− Ω)

<
1
δ

11



“THESIS23” — 2012/6/15 — 8:58 — page 12 — #28

Only when A is sufficiently large can an incumbent achieve complete control of
his destiny. The value of Ã is given by

Ã =
1

δ
log

βΩΘ

Π(1− β)
.

This is increasing in the ego rents. Larger ego rents mean that potential chal-
lengers are less easily deterred, i.e. the required investments in self-preservation
are larger, and therefore unaffordable for a broader range of values of A. Simi-
larly, Ã is decreasing in the opportunity cost of challenging and in the productivity
of spending.

For values of A ≥ Ã deviating to a strategy of complete deterrence is feasi-
ble, and the question is whether the deviation is preferred. It turns out that this
depends on whether log(δΠ) + 1 ≥ 0 – in which case the deviation is preferred
– or log(δΠ) + 1 < 0, in which case the incumbent sticks to the “interior” (non-
deterring) amount of preservation spending. The intuition is that both δ and Π
reduce the cost of full deterrence, the former by increasing the productivity of
preservation spending, and the latter by making the challenger more easily con-
vinced thanks to a better outside option.

For reasons to be discussed shortly, we assume that even when a deviation is
feasible the incumbent will not deviate from the “interior” strategy. Formally,

Parametric Assumption (PA) 3:

log(δΠ) + 1 < 0.

This leads to the following summary of the discussion so far.

Lemma 1. Under PA2 and PA3 a MPE where the challenger challenges exists
for all A. If A ≤ A0 then B = 0 (democracy). If A > A0 then B = B∗(A)
(autocracy).

We can now turn to the conditions for a MPE where the challenger is deterred.
In this equilibrium the incumbent invests an amount B̃(A) that solves

p(B̃)βṼ (A, B̃) = Π,

where Ṽ (A, B̃) is now the value of incumbency when the challenger does not
challenge. B̃(A) is increasing and concave. By definition of B̃(A) the challenger
is deterred. Not surprisingly it turns out that the policy is feasible if A ≥ Ã, but
it is preferred by the current incumbent to a one-period deviation to the optimal
“interior” level of B if PA 3 holds. Hence, we have the following result.
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Lemma 2.Under PA3 there is no MPE where the challenger is deterred.
The reason for imposing PA3 are largely dictated by events in the Middle

East and North-Africa of early 2011. Even regimes that were the byword for
stability and entrenchment have appeared unable to discourage attempts to unseat
them, irrespective of the large amounts of resources (from oil or from foreign aid)
available to their rulers. PA3 rules out the possibility of complete deterrence.8

Note that Lemmas 1 and 2 imply that the MPE is unique. This gives rise to
the following conclusion.

Conclusion. In the unique MPE equilibrium, resource poor countries are
democracies, while resource rich countries are autocracies. In autocracies, spend-
ing on self-preservation is an increasing and concave function of the resource
rents.

This result says that for values of the resource rent that are sufficiently small
the value of staying in office is limited, and does not justify spending on self-
preservation. Hence, resource poor countries will tend to be democratic. For
higher values of resource rents the incumbent finds it optimal to exert efforts to
remain in power, and does so up the point where the extra improvement in the ex-
pected value of staying in office is equal to the marginal cost of resources spent on
self-preservation. Figure 1.1 depicts the equilibrium amount of self-preservation
spending as a function of A. To get us closer to our empirics we now consider
the following thought experiment. Suppose that at some date the value of A un-
expectedly increases by a (small) amount dA, and all agents expect it to remain
constant at this value for the indefinite future (this is all consistent with rational
expectations if A is believed to be a random walk). Then we obviously have

dB = 0 for A ≤ A0

dB = B∗′ for A0 < A

Hence, in resource-poor countries marginal increases in resource rents lead to no
political change. However, in countries with non-negligible resource rents, further
windfalls induce an increase in self-preservation spending. In particular for inter-
mediate values of the rent flow the incumbent becomes keener to stay in office,
and hence increases his efforts in this direction. For even larger initial levels of the
resource flow, the incumbent finds that the required amount of spending needed to
deter challengers goes up, and must correspondingly increase it. Because B∗ is a

8If we were to replace PA2 with its opposite , and assumed A0 ≤ Ã then we would have three
types of political regimes: democracies (B = 0 for A ≤ A0); unstable autocracies (B = B∗ for
A0 < A ≤ Ã); and stable autocracies (B = B̃ for Ã < A). While this set of outcomes may have
seemed anecdotally appealing until recently we think this is no longer the case.
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Figure 1.1: Theoretical relation between resource revenues and autocracy

concave functions of A, the response of self-preservation spending is decreasing
in the resource flow over this range.
Combining the two sets of results on the level of B and the change of B as func-
tions of the initial level of A, it is also possible to recast the latter set of results as
conditioned on the initial level of democracy/autocracy. In particular, as we have
noted, for low levels of A countries tend to be democratic. This implies that in
democracies, marginal changes in the flow of resource rents have no effect on the
political equilibrium. For larger values of the resource rent, countries are autocra-
cies. Hence, we find that in autocracies, marginal changes in the flow of resource
rents make the political equilibrium more autocratic. Furthermore, the degree of
tightening of the autocratic screws is variable. Clearly the concavity of B∗ with
respect to the initial level of A also carries through to the relationship between the
change and the initial level of B. Hence, in autocracies, the increase in autocracy
following an increase in resource revenues is diminishing in the initial level of
autocracy. For reasons we discuss below, the core empirical work in the paper is
based on the predictions of this paragraph.
To fully appreciate the potential for the model to map into real-world outcomes it
is essential to note that the thresholdA0 depends on parameters that are potentially
country-varying. For example, a decline in the effectiveness of self-preservation
spending δ or in the ego rents Θ shift the autocracy threshold A0 to the right. In
other words, countries with greater cultural, geographical, historical, or external
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resistance to autocracy – all features that should map into a lower value of δ – or
countries where the same factors dictate that the balance between the privileges
and the responsibilities of political power weighs the latter more (low Θ), will
remain in democratic mode for a wider range of values of A. This way, the model
can perhaps be seen as consistent with cases of high A associated with free and
fair democracy, such as Norway.
Possibly one limitation of the model above is that we impose a balanced-budget
constraint. It should be fairly obvious that the mechanism highlighted in the pre-
vious section will continue to work even if the government can tap into foreign
financial markets to finance self-preservation spending. All that is needed is that
the government faces an upward sloping supply curve of funds. relative to the
model presented above, the marginal cost of self-preservation spending would be
increasing, rather than a constant. There would still be a threshold analogous to
A0 for autocracy, and for higher values of A there would still be a unique inte-
rior optimal amount of self-preservation spending, increasing in A. A sufficient
condition for self-preservation spending beyond A0 to still be concave would be
that the supply curve for foreign loans is convex, which is very likely to be the
empirically relevant case.

1.3 Evidence

1.3.1 General strategy

The main result of the paper is a highly non-linear relationship between resource
income A and self-preservation efforts B, as depicted in Figure 1.1. In principle,
there are three possible approaches to try to identify this relationship empirically.
We discuss the three approaches and explain why only one, which we discuss last,
is likely to generate compelling evidence. In discussing the three approaches we
assume we have good measures of A and B. In the next section we discuss the
data in detail.

Given a measure of B the first plan that comes to mind (Plan A) is to try to get
a measure of A and then use non-linear methods to directly estimate the function
in Figure 1.1 using cross-country data in levels. There are at least two problems
with this approach. First, is the well-rehearsed vulnerability of cross-country re-
lationships to omitted variable bias. There may be plenty of hard-to-account-for
factors correlated both with the volume of resource rents and the political system.
Second, as discussed at the end of the previous section the autocracy threshold A0

is likely to be country specific. Appropriate identification would therefore require
explicitly modelling the dependence of A0 on hard-to-measure country specific
factors. The results would likely be fairly untransparent and inconclusive.
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Plan B investigates the relationship between A and B within countries, or,
equivalently, in differences, conditioning on the initial level of A. Looking at the
effects of changes in A on changes in B eliminates time-invariant confounding
country-specific factors that bias inference in levels. Country fixed effects can be
added to control for country-specific trends in democracy/autocracy and time ef-
fects can be added to control for global trends. Hence, plans B largely sidesteps
the first of the identification issues affecting Plan A. However, because it condi-
tions on the initial level of A, Plan B still requires an estimate of country-specific
autocracy thresholds A0, so it is still unsatisfactory.

Plan C, like plan B, estimates the relationship in differences, but instead of
conditioning on the initial level ofA it conditions on the initial level ofB. Our the-
oretical results say that countries to the left of the autocracy threshold are democ-
racies so we can infer that if a country is a democracy it is to the left of its A0. We
therefore expect no effect of changes in A on changes in B in democracies. We
also know from the model that countries to the right of A0 are autocracies, and the
further to the left they are the more autocratic they are. Hence, we can infer that
autocracies are to the right of A0, and the more autocratic they are the further to
the right they are. We therefore expect that the effect of changes in A on changes
in B is positive in autocracies, the less so the more autocratic the initial position.
This plan largely sidesteps both the problem of omitted factors in levels and the
country-specificity of the autocracy threshold.

1.3.2 Data
We construct a measure for B from the variable Polity2 in the Polity IV database
[Marshall et al. (2004)]. Polity2 is widely used in the empirical political-science
literature as a measure of the position of a country on a continuum autocracy-
democracy spectrum [e.g. Acemoglu et al. (2008), Persson and Tabellini (2006),
Persson and Tabellini (2009); Besley and Kudamatsu (2006); Brückner and Cic-
cone (2011)]. It aggregates information on several building blocks, including po-
litical participation (existence of institutions through which citizens can express
preferences over policies and leaders), constraints on the executive, and guaran-
tees of civil liberties both in daily life and in political participation, as evaluated
by Polity IV coders. Polity2 varies continuously from -10 (extreme autocracy)
to +10 (perfect democracy). Note, therefore, that polity2 is an inverse measure
of B.9 We follow the convention in the vast majority of the literature that in-

9The Polity2 variable is a modification of the basic Polity variable, added in order to facilitate
the use of the Polity in time-series analysis. It converts “standardized authority scores”(-88, -
77, -66) into conventional polity scores. In particular, “foreign interruptions” (-66) are coded as
missing variables, cases of “interregnum and anarchy” (-77) are coded as 0, and “transitions” (-
88) are prorated through the time span of the transition. We adjust Polity2 by assigning missing
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terprets negative values of polity2 as pertaining to autocracies and positive ones
to democracies [e.g.Persson and Tabellini (2006), Persson and Tabellini (2009);
Besley and Kudamatsu (2006); Brückner and Ciccone (2011), Jones and Olken
(2009), Epstein et al. (2006)]. Nevertheless we discuss alternative thresholds in
Section 2.4.2.

To map the Polity Score into a proxy forB we make the following assumption:

Polityit = α− f(Bit) + εit, (1.3.2)

whereBit is our variable of interest, f is a monotonic function with f(0) = 0, α >
0 is a constant, and εit is an i.i.d. error with zero mean. These assumptions imply
that when the government does not attempt to subvert in its favour the political
process (B = 0) the polity measure tends to be positive and its variation to depend
on factors we do not model. Instead, when the government takes an autocratic
stance, the polity variable is decreasing in the aggressiveness of this stance.

As long as f(B) is not (too) convex, Assumption (1.3.2) implies that the polity
score will inherit the same properties of B in the model. In particular, for values
of the polity score associated with democracies (polity> 0, or B = 0) changes
in A have no systematic effect on changes in polity score. In autocracies (nega-
tive polity, or positive B) increases in A have negative but decreasing effects on
changes in the polity score.
To measure natural-resource windfalls at the country level we proceed as follows.
First, for each country and for each year that data is available we rank all com-
modities (in the universe of agricultural and mineral commodities) by value of
exports. We then identify each country’s principal commodity as the commodity
that is ranked first in the largest number of years. The export data by commodity,
country, and year are from the United Nation’s Comtrade data set, which reports
dollar values of exports according to the SITC1 system, for the period 1962 to
2009. Finally, we match each country’s principal commodity with an annual time
series of that commodity’s world price. All commodity prices are extracted from
the IMF IFS dataset, with the exception of Gemstones, Pig Iron and Bauxite,
whose price series are obtained from the United States Geological Survey.
We identify a change in A in country i as a change in the price of country i’s prin-
cipal commodity. As both the identity of a country’s principal commodity and its
price in international markets are largely exogenous to the country’s political out-
comes we think this measure allows for clean identification of the causal effects
of resource windfalls (we investigate robustness to dropping the largest producers
below).
We study changes over the period 1962-2009. Table 1.1 reports the 131 countries

values to cases of interregnum and anarchy, to avoid the misleading representation of autocracies
progressing toward democracy in periods of anarchy. In section 1.3.4 we investigate the robustness
of our results to alternative adjustments of “standardized authority scores.”
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Table 1.1: Countries, by Commodity

Princ. Comm. Countries Countries

Oil 30 Algeria, Angola, Azerbaijan, Cameroon, China, Norway, Congo, Ecuador, Egypt
Gabon, Indonesia, Iran, Kazakhstan, Kuwait, Lybia, Malaysia, Mexico, Nigeria
Russia, Saudi Arabia, Syria, Trinindad, Tunisia, UAE, Oman, Qatar, UK, Venezuela
Vietnam, Yemen

Coffee 11 Brazil Burundi, Colombia, El Salvador, Ethiopia, Guatemala, Haiti, Madagascar
Nicaragua, Rwanda, Uganda

Wood 9 Austria, Canada, Estonia, Finland, Latvia, Lithuania, Portugal, Romania, Sweden

Pig Iron 8 Albania, Bhutan, Dominican Republic, Georgia, Japan, Lebanon, Slovakia, Ukraine

Gemstones 7 Armenia, Botswana, CAR, India, Lesotho, Namibia, Sierra Leone

Oranges 6 Cyprus, Israel, Italy, Moldova, Spain, Turkey

Aluminum 6 Bahrain, Germany, Ghana, Mozambique, Slovenia, Switzerland

Cotton 5 Benin, Burkina Faso, Kyrgyzstan, Mali, Sudan

Bananas 4 Costa Rica, Honduras, Panama, Philippines

Beef 4 Djibouti, Ireland, New Zealand, Uruguay

Copper 4 Chile, Mongolia, Peru, Zambia

Fish 4 Bangladesh, South Korea, Malta, Tanzania

Phosphates 4 Jordan, Morocco, Senegal, Togo

Coal 3 Australia, Czech Republic, Poland

Tobacco 3 Greece, Malawi, Zimbabwe

Bauxite 2 Guinea, Jamaica

Natural gas 2 Belgium, Turkmenistan

Rice 2 Pakistan, Thailand

Swine 2 Denmark, Netherlands

Tea 2 Kenya, Sri Lanka

Wheat 2 Argentina, France

Cocoa 1 Cote d’Ivoire

Gold 1 Papua New Guinea

Groundnuts 1 Gambia

Jute 1 Nepal

Maize 1 United States

Rubber 1 Cambodia

Silver 1 South Africa

Soybean 1 Paraguay

Sugar 1 Eritrea

Tin 1 Bolivia

Uranium 1 Niger
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in our baseline sample, all those with information on both principal-commodity
export shares and polity2 scores. There are 32 distinct principal commodities in
this sample. The most frequent are oil, which is the principal commodity in 30
countries, and coffee (11 countries).
Summary statistics are presented in Table 1.2. ∆Polity is the one-year difference
in Polity2, while Avg∆Price is the average growth rate in the price of the principal
commodity over a three-year window (we discuss timing issues below). AvgShare
is the average over time of the value of exports of a country’s principal commodity
as a share in GDP. Countshare Princ indicates the number of years the principal
commodity has been the principal export, while Countshare is the total number
of years in which commodity shares are available. Some of the notable features
in the data are the huge variation in the polity2 score (spanning the entire set of
possibilities in all years) and the secular trend towards greater democracy. The
table also shows that principal commodities are ranked first in almost all years in
which resource shares are available. Finally, the table shows that there is much
variation in the measure of resource windfalls.

Table 1.2: Summary Statistics

Mean Std. Dev. Min. Max. Obs.

Avg∆Price .078 .19 -.36 1.04 5486

∆Polity .09 1.72 -18 16 5380

Polity2 .99 7.56 -10 10 5528

Polity2 1962 -.11 7.60 -10 10 4464

Polity2 2009 4.16 6.05 -10 10 6276

AvgShare .067 .09 .001 .41 6276

Countshare Princ 22.12 11.85 2 48 6276

Countshare 30.86 15.03 2 48 6276
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1.3.3 Results

Our main empirical results are presented in Table 1.3. The dependent variable
is the one-year change in Polity2. Recall that an increase in this variable means
that the country becomes less autocratic (more democratic). In column 1 the ex-
planatory variable is the lagged change in the price of the principal commodity,
averaged over the previous three years. Hence, if the change in Polity2 is mea-
sured between years t − 1 and t, the change in commodity prices is the average
over the years t− 4, t− 3, t− 2, and t− 1. We look at lagged changes in prices to
defuse lingering concerns about reverse causation, as well as to allow for possible
lags in the reaction of political actors to economic events. We take averages of
price changes over three periods to reduce the role of extremely transitory shocks
as well as measurement error in the explanatory variable. By construction, how-
ever, the rolling windows introduce serial correlation in the estimates. To account
for this, we cluster the standard errors at the country level in all regressions, allow-
ing for heteroskedasticity and arbitrary correlation in the error term. We further
report on robustness to timing assumptions below. Country and time fixed effects
are included here, and in all subsequent specifications.

Column 1 reports estimates for the average effect of resource windfalls, which
is negative but not statistically significant. Recall that in our theory the average
effect is a weighted average of nil effects in democracies and negative effects in
autocracies, and thus depends on the relative frequency of autocratic and demo-
cratic observations. In our sample the number of democracies substantially ex-
ceeds the number of autocracies (2570 versus 2305 observations). It is therefore
not surprising that the overall effect is not statistically significant.

In the remaining columns we test our more detailed predictions. Column 2
looks at the effect of price changes in democracies and autocracies separately.
This is accomplished by separating out the price-change variables into two vari-
ables: the first is an interaction between the price change and a dummy for au-
tocracy (following the literature convention that identifies autocracies as countries
with a negative polity2 score); the second is an interaction between price change
and a dummy for democracy (non-negative polity2).10 To be consistent with the
starting date for the price shock implied by our lagging choices we measure the
initial level of autocracy democracy with a four year lag, or in year t − 4. As
predicted by the model, price changes in the principal commodity have a negative
impact on the polity2 score in autocracies, i.e. make autocracies more autocratic.
Instead, they have no significant impact on the polity2 score in democracies.11

10It can be easily checked that this is equivalent to including the price change by itself and then
an interaction between the price change and, say, a democracy dummy. Our specification makes
the interpretation of the coefficients even more straightforward.

11In Column 2 and elsewhere in the table the coefficients on the level of initial contestabil-
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Table 1.3: Baseline Sample

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

LS LS LS SYS-GMM
∆Pr -0.253

(0.17)

∆Pra -0.326* -0.418** -0.717***
(0.18) (0.19) (0.22)

∆Prd 0.114 0.117 0.051
(0.19) (0.18) (0.26)

∆Pra ∗ Plt−4,a -0.137** -0.139*
(0.06) (0.08)

∆Prd ∗ Plt−4,d 0.041 0.030
(0.06) (0.09)

Plt−4,a -0.064*** -0.073***
(0.02) (0.03)

Plt−4,d -0.118*** -0.079***
(0.03) (0.03)

State FE Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

N. of countries 131 131 131 131

Observations 4875 4744 4744 4744

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t − 1 to t
change in the revised Polity score (Polity2). The method of estimation in columns (1)-(3) is least squares, in
column (4) system-GMM (Blundell-Bond). The values in brackets are Huber robust standard errors clustered at
the country level.

Our model not only has predictions for the average effect of resource wind-
falls in democracies and autocracies, but also on the relative magnitude of the
effect depending on the initial value of (resource rents and hence) the measure
of political contestability. In particular, the prediction is that in democracies
commodity-price changes will have no impact not only on average but also for
any initial level of polity2. Instead, in autocracies the magnitude of the effect
should be increasing in contestability: small in very aggressive autocracies, and
larger as the autocracy takes milder forms. We test this prediction in Column 3,
where we add four-year lags of polity2 both, by themselves and interacted with the
(autocracy/democracy specific) price change, the latter being the variable of inter-

ity is negative in democracies, and insignificant in autocracies. This suggests that there is some
convergence among democracies but not among autocracies.
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est. The conditioning variable has been entered with a lag to allow once again
for potentially slow responses by political actors. As predicted, in democracies
commodity price changes have no impact at any level of initial polity2, while in
autocracies the increase in autocracy following a resource windfall is larger the
higher the initial value of polity2, i.e. the less autocratic the form of government
was initially. The estimated coefficients imply that the impact of resource wind-
falls for a mild autocracy at polity2 level -2 is almost 11 times stronger than for a
consolidated autocracy at polity2 level -9.
The results in Columns 1-3 are based on OLS estimation. In Column 4 we show
that the results are virtually unchanged using System-GMM estimation. System-
GMM provides consistent estimates in dynamic panel data model with fixed ef-
fects, by instrumenting the differenced variables that are not strictly exogenous
with all their available lags in levels and differences. This removes the bias intro-
duced in OLS estimates by the within group transformation, which by construc-
tion produces a correlation between the transformed lagged dependent variable
and the transformed error term [Nickell (1981), Bond (2002)]. The system GMM
results in Column 4 are very close to the original OLS.
Our main results are illustrated in Figure 1.2, which plots the estimated effect of
a change in the price of the principal commodity on the change in polity2, con-
ditional on the initial level of polity2, together with 90% confidence bands. In
the top panel, we have the average (unconditional) effect, which is negative but
insignificant. In the middle panel we have average effects in democracies and au-
tocracies separately. The effect is negative in autocracies and nil in democracies.
In the bottom panel we plot the response conditional on infra-marginal differences
in contestability. The increase in autocracies is more severe the milder the initial
level of autocracy. The estimated coefficients imply that the impact of resource
windfalls for a weak autocracy (say, at polity2 level -2) is more than twice as large
as the one for a more consolidated autocracy at polity2 level -6. In the weak au-
tocracy, the long-run effect of resource windfalls implies that a 10% increase in
the price of the principal commodity reduces the Polity2 score by 1.65 points, or
8% of the domain of Polity2 (which goes from -10 to +10). For the more consoli-
dated autocracy, instead, the effect of a 10% increase in the price of the principal
commodity only reduces the Polity2 score by 0.8 points. An alternative way to
put this is that a weak autocracy like Ecuador (average Polity2 score in autocracy
-2) needs a 24% price shock to move to a more consolidated form of autocracy,
like Nigeria’s (average Polity2 score in autocracy -6). For Nigeria to experience
a similar 4 points reduction in the Polity2 scale, and become like Saudi Arabia
(average Polity2 score in autocracy -10), the price increase in the principal com-
modity should be of 50%.
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Figure 1.2: Marginal price effect at different levels of initial Polity

1.3.4 Robustness checks

In this section we report a number of robustness checks on our results from the
previous subsection. In particular, we discuss robustness to: alternative criteria
for inclusion in the sample based on (i) importance of the principal commodity
in the economy and (ii) accuracy of the identification of the principal commodity;
(iii) focusing on observations away from the lower and upper bounds of polity2;
(iv) dropping large commodity producers with the potential of influencing the
world price; (v) measuring resource-rent shocks based on a basket of commodi-
ties rather than only the principal commodity; (vi) breaking down commodities
by type (mineral v. non-mineral; point-source v. diffuse); (vii) alternative ways
to treat problematic values of polity2; (viii) alternative measures of the outcome
variable; (ix) alternative timing structures for the relationship between outcomes
and shocks; and (x) alternative thresholds for democracy.

Table 1.4 checks the robustness of our results to the exclusion of countries
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Table 1.4: Export Shares

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

Above 1st Decile Share Above 1st Quartile Share Above Median Share

∆Pra -0.268 -0.374* -0.278 -0.407* -0.407 -0.494*
(0.20) (0.20) (0.21) (0.21) (0.26) (0.26)

∆Prd 0.289 0.271 0.350 0.328 0.435 0.402
(0.19) (0.18) (0.23) (0.22) (0.31) (0.31)

∆Pra ∗ Plt−4,a -0.135** -0.162*** -0.112**
(0.06) (0.05) (0.05)

∆Prd ∗ Plt−4,d 0.023 0.058 -0.048
(0.07) (0.07) (0.09)

Plt−4,a -0.078*** -0.074*** -0.060**
(0.03) (0.02) (0.03)

Plt−4,d -0.125*** -0.138*** -0.071*
(0.03) (0.03) (0.04)

State FE Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes

N. of countries 117 117 93 93 63 63

Observations 4206 4206 3413 3413 2312 2312

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t − 1 to t change
in the revised Polity score (Polity2). The values in brackets are Huber robust standard errors clustered at the country
level. Columns (1)-(2) exclude countries in the first decile of average share for the principal commodity. Columns (3)-(4)
exclude countries in the first quartile of average share for the principal commodity. Columns (5)-(6) exclude countries
below the median of average share for the principal commodity.

whose principal commodity accounts for only a small share of GDP. For these
countries it is unlikely that a price change represents a large windfall, so focusing
on a smaller sample with significant principal-commodity share is arguably a bet-
ter test for our model.12 Columns 1 and 2 exclude countries in the first decile of
the average share distribution (14 countries, typically modern democracies with
a diversified economy); columns 3 and 4 exclude countries in the first quartile
(38 countries); and columns 5 and 6 exclude all countries below the median av-
erage share (68 countries). Results from baseline sample are confirmed and
generally reinforced as we progressively increase the threshold to be included in

12However this benefit should be weighed against the fact that the size of the commodity sector
is endogenous. Hence this exercise reintroduces through the back door of sample selection the
endogeneity issues we sought to avoid by focusing on price changes. This is why the exercise is a
robustness check. Our prefereed approach remains the one in the previous section.
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Table 1.5: Shares Availability

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

Above 1st Quartile Obs. Observations before 1986 Always 1st after 1986

∆Pra -0.360* -0.500** -0.393** -0.515** -0.321* -0.428**
(0.21) (0.21) (0.20) (0.20) (0.18) (0.19)

∆Prd 0.214 0.203 0.134 0.132 0.116 0.124
(0.20) (0.19) (0.21) (0.20) (0.20) (0.19)

∆Pra ∗ Plt−4,a -0.163** -0.158** -0.142**
(0.06) (0.06) (0.06)

∆Prd ∗ Plt−4,d 0.007 0.037 0.036
(0.08) (0.08) (0.08)

Plt−4,a -0.070** -0.071*** -0.070***
(0.03) (0.03) (0.03)

Plt−4,d -0.105*** -0.116*** -0.113***
(0.03) (0.03) (0.03)

State FE Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes

N. of countries 96 96 92 92 105 105

Observations 3795 3795 3724 3724 4072 4072

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t− 1 to t change in the
revised Polity score (Polity2). The values in brackets are Huber robust standard errors clustered at the country level.
Columns (1)-(2) exclude countries in the first quartile of observations on which the principal commodity is identified.
Columns (3)-(4) exclude countries that don’t have observations for share before 1986, the midpoint year of share ob-
servations. Columns (5)-(6) include countries that don’t have observations for share before 1986, but whose principal
commodity has always been ranked first afterwards.

the sample. In particular the point estimates for the average effect in autocracy
(columns 2, 4 and 6) become more negative as we focus on more commodity de-
pendent countries. Also the lagged level of polity2 interacted with the (autocracy
specific) price change remains negative and significant throughout all subsamples,
confirming the heterogeneous impact of resource windfalls within autocracies.

In Table 1.5 we show results are robust to the possible sample selection in-
duced by data availability. As some countries only report few years of export
data, their principal commodity may be poorly identified. We address this concern
in a number of ways. First, we rank countries by number of years on which it was
possible to identify the principal commodity. We then drop the 25% with fewest
years (which turn out to be countries with at most sixteen years of export-share
data). The results are in Columns 1 and 2. Columns 3 and 4 restrict the sample to
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Table 1.6: Boundary Observations

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

∆Pl ≥ 0 D=1|∆Pl ≥ 0 Unbounded Countries Unbounded Obs.

∆Pra -0.448** -0.052 -0.391* -0.413*
(0.17) (0.03) (0.23) (0.21)

∆Prd -0.021 -0.009 0.075 0.106
(0.12) (0.03) (0.29) (0.26)

∆Pra ∗ Plt−4,a -0.158*** -0.028** -0.134* -0.139*
(0.05) (0.01) (0.08) (0.07)

∆Prd ∗ Plt−4,d 0.032 0.012 0.076 0.032
(0.04) (0.01) 0.076 (0.11)

Plt−4,a -0.013 -0.004 -0.080*** -0.076***
(0.02) (0.00) (0.03) (0.03)

Plt−4,d -0.075*** -0.013*** -0.150*** -0.133***
(0.02) (0.00) (0.03) (0.03)

State FE Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

N. of countries 131 131 90 107

Observations 4592 4744 3222 3634

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t− 1 to t change in the
revised Polity score (Polity2). The values in brackets are Huber robust standard errors clustered at the country level.
Column (1) considers non-negative Polity2 changes only. Column (2) estimates a dummy variable which takes value of
1 if there is a positive Polity2 change, and 0 otherwise. Column (3) restricts the sample to countries that never touched
the boundaries at -10 and +10 on the Polity scale. Column (4) excludes the observations at -10 and +10.

countries for which we observe export data for the principal commodity at least
once before 1986, which is the mid-point of the sample period. In columns 5 and
6 we also include those countries that do not have share data before 1986, but
whose principal commodity has always been ranked first afterwards. In this case
it is plausible to assume that the commodity had been important before 1986, even
though there is lack of data to confirm it. Our results are robust to all these checks.

Table 1.6 investigates the robustness of our result on the heterogeneous impact
of resource windfalls within autocracies. One potential concern is that such het-
erogeneity might be driven by the boundedness of the polity scale. The argument
is that observations at the -10 boundary are more constrained in their movements
than non-boundary observations. In particular, as they can’t go lower than -10,
price increases would not result in institutional changes. We address this con-
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cern in a number of ways. In column 1 we restrict the sample to non-negative
polity2 changes, so that countries at the -10 boundary are unconstrained in their
movements. We still find a negative and highly significant heterogeneous effect
among autocracies. In column 2 we perform a similar exercise, but replace the
polity2 change by a dummy variable that takes the value of 1 if we observe a pos-
itive change and 0 otherwise. This weighs all institutional changes equally. The
heterogeneous impact of price variation is also maintained under this specifica-
tion. Column 3 restricts the sample to all countries that never touched the [-10,
+10] boundaries. This is the sample of countries that had effective free move-
ments in both positive and negative directions. Also in this case, we find a nega-
tive and significant effect among autocracies. Finally in column 4 we exclude all
country-year observations at the [-10, 10] boundaries. Limiting the sample to the
unbounded cases provides consistent estimates for censored regressors [Rigobon
and Stoker (2007, 2009)]. The results again confirm the heterogeneity among
autocracies.

In a further effort to probe the role of observations at the -10 boundary, we esti-
mate the heterogenous effect of price changes non parametrically. Figure 1.3 plots
the results of this exercise. We divide all observations into six bins, depending on

Figure 1.3: Estimated coefficients at different bins

the value of polity2, and re-estimate the relationship between changes in polity2
and changes in principal-commodity prices separately for each of these bins (al-
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ways including country and year fixed effects). The six bins are for polity2 values
[-10,-8], [-7,-6], [-5,0], [1,5], [6,7], and [8,10], respectively. These bin sizes were
chosen to have as uniform as possible a sample size across bins, while at the same
time preserving symmetry between “autocratic” and “democratic” bins. The esti-
mated coefficients and the relative confidence bands (at the 90% level) are plotted
against the average value of polity2 in each bin in Figure 1.3. The figure shows
that even in the second bin from the bottom, the effect of price changes is con-
siderably weaker than in the third bin. This is important because for observations
in this bin the upper bound at -10 does not appear ever to be binding. To check
this, we have calculated, for each initial value of the polity2 variable on the right
hand side of our main regression, the fraction of (strictly) negative policy changes
equal to the distance from the lower bound, on the left hand side. For example, for
observations at polity2=-7, we computed the fraction of negative changes equal
to -3. The results, reported in Table 1.7 (together with the analogous numbers for
positive changes), show that the lower bound at -10 is never binding for changes
in any of the five bins other than the bottom bin.13

In Table 1.8 we address the plausible concern that current commodity prices
are affected by expectations of future political developments in the main world
producers. We therefore exclude from the sample all countries belonging to
OPEC (columns 1 and 2) and those accounting for more than 3% of total world
production of their principal commodity (columns 3 and 4). A list of the major
producers by principal commodity , as well as data sources for commodity pro-
duction, is given in Table 1.9.14 Despite the significant drop in sample size, in
our key specifications the results on the heterogeneous impact among autocracies
remain robust at least at the 10% significance level.

Our source of identification for resource windfalls stems from variations in
the international price of the principal commodity. Other authors in this field
[Deaton (1999), Brückner and Ciccone (2010), Besley and Persson (2011)] use
instead a country-specific composite price index, weighting commodity prices by
the each commodity’s share in the country’s total exports. We have not followed
this strategy because of concerns with the possible endogeneity of commodity
shares (as well as measurement error). However in Table 1.10 we check the ro-
bustness of our results to this alternative specification, constructing a country-
specific index based on commodities in our sample. In column 1 we weigh price

13It may seem strange that there are strictly negative changes at initial polity2 equal to -10, but
remember that the initial value is observed with a four year lag. It is thus possible for a country
that was at -10 4 years before to have since moved to a level strictly less than -10 and then have a
regression between year t-1 and t.

14We treat Indonesia and Gabon as OPEC countries, as they belonged to the organization for
more than half of the sample period. Instead, we exclude Angola and Ecuador, who joined the
OPEC only in 2007. Alternative treatments of these countries do not alter the results.
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Table 1.7: Fraction of Changes to the Boundary

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

Plt−4 #∆Pl ≤ 0 #(Pl = −10|∆Pl ≤ 0) % to Pl=-10 #∆Pl ≥ 0 #(Pl = 10|∆Pl ≥ 0) % to Pl=10

-10 4 1 0.25 9 0 0

-9 5 2 0.4 40 0 0

-8 5 2 0.4 18 0 0

-7 16 0 0 76 0 0

-6 8 0 0 29 0 0

-5 6 0 0 17 0 0

-4 5 0 0 10 0 0

-3 7 0 0 7 0 0

-2 2 0 0 9 0 0

-1 7 0 0 13 0 0

0 4 0 0 3 0 0

1 4 0 0 5 0 0

2 3 0 0 6 0 0

3 4 0 0 6 0 0

4 5 0 0 5 0 0

5 10 0 0 13 0 0

6 12 0 0 20 0 0

7 16 0 0 17 1 0.059

8 19 0 0 17 1 0.059

9 13 0 0 15 9 0.6

10 5 0 0 1 0 0

Column (1) reports the number of negative changes in the Polity2 score at each initial level of Polity2 at t-4. Column (2) reports
the number of negative changes that bring the Polity2 score at -10. Column (3) calculates the percentage. Column (4) reports the
number of positive changes in the Polity2 score at each initial level of Polity2 at t-4. Column (5) reports the number of positive
changes that bring the Polity2 score at 10. Column (6) calculates the percentage.
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Table 1.8: Big Producers

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

Exclude OPEC countries Exclude Big Producers

∆Pra -0.361 -0.433** -0.428* -0.536**
(0.22) (0.21) (0.26) (0.24)

∆Prd 0.087 0.092 -0.016 -0.049
(0.20) (0.19) (0.26) (0.25)

∆Pra ∗ Plt−4,a -0.147** -0.153*
(0.07) (0.08)

∆Prd ∗ Plt−4,d 0.036 0.074
(0.06) (0.08)

Plt−4,a -0.066** -0.084***
(0.03) (0.03)

Plt−4,d -0.120*** -0.130***
(0.03) (0.04)

State FE Yes Yes Yes Yes

Year FE Yes Yes Yes Yes

N. of countries 120 120 87 87

Observations 4282 4282 3003 3003

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t − 1 to t
change in the revised Polity score (Polity2). The values in brackets are Huber robust standard errors clustered
at the country level. Columns (1)-(2) exclude OPEC countries. Columns (3)-(4) exclude countries producing
more than 3% of total world production in their principal commodity. Detail on the sources used to identify big
producers are reported in Table 1.9.
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Table 1.9: Big Producers, by Commodity

Commodity Countries

Oil Algeria, Angola, China, Indonesia, Iran, Kuwait, Lybia, Mexico
Norway, Russia, Saudi Arabia, UAE, Venezuela

Coffee Brazil, Colombia, Ethiopia, Guatemala

Wood Canada, Finland, Sweden

Tea Kenya, Sri Lanka

Bananas Costa Rica, Philippines

Oranges Italy, Spain

Copper Chile, Peru, Zambia

Bauxite Guinea, Jamaica

Phosphates Jordan, Morocco

Uranium Niger

Tobacco Malawi

Rice Thailand

Cotton Mali

Coal Australia

Cocoa Cote d’Ivoire

Maize United States

Beef France

Gemstones Botswana

Pig Iron Ukraine

Tin Bolivia

Data for commodities produced in a country that constitute more than 3% of total world supply are obtained from the follow-
ing sources: Copper, Gold, Bauxite, Tin, Phosphates, Uranium, Gemstones (British Geological Survey 2000-2008); Cocoa,
Bananas, Oranges, Beef, Jute, Maize, Wood, Rice, Sugar, Tea, Tobacco (Food and Agricultural Organization 1970-2009);
Coffee (International Coffee Organization 1980-2009); Cotton (US Department of Agriculture 1970-2009); Coal, Oil (US
Energy Information Administration 1980-2009).
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Table 1.10: Alternative Definitions Price Index

(1) (2) (3) (4) (5)

Average 1975 1980 1990 2001

∆Indexa -0.461 -0.491* -0.461 -0.515* -0.518*
(0.33) (0.28) (0.28) (0.30) (0.28)

∆Indexd 0.176 0.318 0.299 0.104 0.304
(0.35) (0.38) (0.22) (0.37) (0.33)

∆Indexa ∗ Plt−4,a -0.097 -0.118 -0.157* -0.220** -0.111
(0.09) (0.08) (0.09) (0.12) (0.08)

∆Indexd ∗ Plt−4,d 0.071 0.117 -0.007 0.011 0.083
(0.09) (0.10) (0.09) (0.14) (0.08)

Plt−4,a -0.067*** -0.074** -0.064** -0.025 -0.072***
(0.02) (0.03) (0.03) (0.03) (0.02)

Plt−4,d -0.098*** -0.099*** -0.064 -0.055 -0.096***
(0.03) (0.04) (0.04)) (0.04) (0.03)

State FE Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes
Observations 4957 3600 3527 3327 4629
Countries 131 84 82 78 122
∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t − 1 to t change
in the revised Polity score (Polity2). The values in brackets are Huber robust standard errors clustered at the country
level. All columns follow the methodology in Deaton and Miller (1995) to construct the weighted price index of
commodities. We use all commodities included in the UN COMTRADE database and whose price series is identified
in the IMF IFS database. Columns (1) weights commodities by their average share in country exports, measured over
all available years. Column (2) weights commodities by their share in 1975, the base year used in Deaton-Miller
(1995). Column (3) weights commodities by their share in 1980, the base year used in Besley-Persson (2008). Column
(4) weights commodities by their share in 1990, the base year used in Deaton (1999) and Brückner and Ciccone (2010).
Column (5) weights commodities by their share in 2001, the year with the highest number of reporting countries.

changes by each country’s time average of the share of that commodity in exports.
Because time coverage of the share data varies dramatically over time, these aver-
ages are also computed over very different time periods from country to country.
In the other columns we follow the far superior practice of using shares in a given
year. The downside of this is that sample sizes shrink significantly as in each
year there is a sizable subset of countries for which shares are not observed. In
these experiments, the qualitative patterns of our baseline results are robust, but
statistical significance is not always achieved.

In Table 1.11 we deal with the issue of commodity typology. An important
distinction that has been made in the literature is between point source and dif-
fuse natural commodities [Sokoloff and Engerman (2000), Isham et al. (2005)].
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Table 1.11: Typologies of Commodities

(1) (2) (3) (4) (5) (6) (7) (8)

Point Source Diffuse Mineral Non Mineral

∆Pra -0.273 -0.372* -1.583* -1.633* -0.141 -0.222 -1.062** -1.069***
(0.21) (0.21) (0.82) (0.82) (0.29) (0.29) (0.41) (0.40)

∆Prd 0.250 0.237 -0.511 -0.436 0.236 0.224 -0.225 -0.239
(0.22) (0.22) (0.46) (0.44) (0.28) (0.27) (0.36) (0.33)

∆Pra ∗ Plt−4,a -0.177*** 0.331 -0.119** -0.037
(0.05) (0.57) (0.05) (0.21)

∆Prd ∗ Plt−4,d 0.021 0.138 0.064 -0.008
(0.07) (0.13) (0.07) (0.13)

Plt−4,a -0.051** -0.116 -0.079** -0.053
(0.02) (0.08) (0.02) (0.05)

Plt−4,d -0.111*** -0.126*** -0.123*** -0.109***
(0.03) (0.05) (0.03) (0.04)

State FE Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes

N. of countries 87 87 44 44 70 70 61 61

Observations 3127 3127 1617 1617 2494 2494 2250 2250

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t − 1 to t change in
the revised Polity score (Polity2). The values in brackets are Huber robust standard errors clustered at the country level.
Mineral commodities are: Aluminum, Bauxite, Coal, Copper, Gemstones, Gold, Natural Gas, Oil, Pig Iron, Phosphates,
Silver, Tin, Uranium. Non-mineral commodities are: Bananas, Beef Meat, Cocoa, Coffee, Cotton, Fish, Groundnuts,
Jute, Maize, Oranges, Rice, Rubber, Soybean, Sugar, Swine Meat, Tea, Tobacco, Wheat, Wood. The point source/diffuse
distinction follows almost the same classification, but assign countries producing Bananas, Cocoa, Coffee and Sugar to the
other category.

The former are believed to foster weaker institutional capacity and induce greater
resistance to democratic reforms than the latter, as they are generally more valu-
able and easier to control for the ruling elite. We therefore expect our theory
to apply more strictly to point source countries. We take as point source all min-
eral commodities plus coffee, cocoa, sugar and bananas [agricultural commodities
identified as point source in Sokoloff and Engerman (2000), Isham et al. (2005)].
Our data show that point source producers are indeed more autocratic (average
polity2 level -0.81) than countries with diffuse principal commodities (average
polity2 level 3.13). A mean comparison test rejects the null hypothesis of means
equality at the 99% confidence level (t-stat 17.4). Column 2 in Table 1.11 con-
firms our baseline results for the sample of point source producers: the impact of
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resource windfalls is negative and heterogeneous within autocracies, while it has
no effect in democracies. Column 4 shows instead an average significant effect
for diffuse commodity producers, but no significant heterogeneity. In columns 5
to 8 we consider an alternative classification, taking as point source commodities
minerals only. Column 6 confirms the results for mineral autocratic countries.
Column 8 considers non mineral countries only and displays a negative average
relation between price and institutional change, with no evidence of heterogene-
ity in the effect. Altogether, Table 1.11 provides support for our theory in point
source producers under both alternative classifications, while it is less conclusive
for diffuse commodities producers.

As reported in section 1.3.2, the polity2variable codes foreign interruptions
as missing variables, cases of interregnum and anarchy with a “neutral”score of
0, while transitions are prorated through the time span of the transition. There
exists a general agreement in recent literature on the miscoding of interregnum
and anarchy, as the 0 score often produces the wrong representation of autocra-
cies progressing toward democracy in periods of anarchy [Brückner and Ciccone
(2010), Burke and Leigh (2010), Plümper and Neumayer (2010)]. The adopted
solution consists in assigning missing values to interregnum and anarchy periods.
We have applied the same methodology in this paper. In Table 1.12 we set all ob-
servations pertaining to transition periods to missing and we still get (in Column
3) a significantly heterogeneous effect among autocracies.

One set of robustness checks that did not prove consistent with our baseline
results was the use of alternative proxies for our variable B, which in our model
represents the self-preservation activities of incumbents. We tried two alterna-
tive measures of political repression: the Political Terror Scale [Wood and Gibney
(2010)], and the CIRI index of human rights [Cingranelli and Richards (2010)].15

PTS uses data from Amnesty International and the US State Department. It gives
a classification 1-5 from lowest to highest human insecurity and provides a sin-
gle score into which multiple dimension of abuse have been collapsed. The CIRI
index explicitly codes four different types of abuses: disappearances; political
torture; imprisonment of political opponents; killing of political opponents. It
then constructs a nine point scale of “physical integrity”based on the sum of these
components. Neither of these measures turned out to be significantly related to
resource windfalls in our sample. One relevant concern with such measures of
repression however is that they only capture outcomes. As has been noted by
other authors as well, the PTS (but the same can be said of the CIRI Index) “mea-
sures actual violations of physical integrity rights more than it measures general
political repression. In fact there will be instances in which one government is

15Another plausible candidate is the variable “purges”from the Banks database, which unfortu-
nately is not available free of charge.
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Table 1.12: Exclude Transition Periods

(1) (2) (3)

∆Pr -0.074
(0.15)

∆Pra -0.085 -0.171
(0.18) (0.19)

∆Prd 0.192 0.195
(0.18) (0.17)

∆Pra ∗ Plt−4,a -0.123**
(0.06)

∆Prd ∗ Plt−4,d 0.020
(0.07)

Plt−4,a -0.035
(0.02)

Plt−4,d -0.081***
(0.03)

State FE Yes Yes Yes

Year FE Yes Yes Yes

N. of countries 131 131 131

Observations 4751 4555 4555

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is
the t− 1 to t change in the revised Polity score (Polity2). The values in brackets are Huber
robust standard errors clustered at the country level. Columns (1) to (3) consider the baseline
sample of 131 countries and replace transition years (Polity=-77) by missing values.

so repressive that, as a consequence, there are relatively few acts of political vi-
olence” [Wood and Gibney (2010)]. This is to say, most repressive countries can
score low values of human rights violations as the high expected punishment de-
ters any actions that could trigger overtly repressive acts. This represents a main
difference with respect to the polity2 variable, which attempts to capture not only
outcomes but also procedural rules. In addition, polity2 aims to include a broader
set of dimensions along which political activity can be distorted, beyond physical
repression. These observations are corroborated by the low correlation between
the polity2 scores and the PTS and CIRI scores (0.36 and 0.37, respectively).

Throughout our empirical analysis the main explanatory variable is the lagged
change in the price of the principal commodity, averaged over the previous three
years. This means that institutional changes between 1979-1980 are explained by
average price changes in 1977-1979; institutional changes between 1980-1981 are
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Table 1.13: Alternative Timing Structure: 3 Years Non-Overlap

(1) (2) (3)

∆Pr 0.082
(0.14)

∆Pra 0.023 -0.042
(0.13) (0.15)

∆Prd 0.239 0.228
(0.15) (0.14)

∆Pra ∗ Plt−4,a -0.078*
(0.05)

∆Prd ∗ Plt−4,d -0.026
(0.05)

Plt−4,a -0.276***
(0.07)

Plt−4,d -0.310***
(0.09)

State FE Yes Yes Yes

Year FE Yes Yes Yes

Observations 1621 1599 1599

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is
the t− 3 to t change in the revised Polity score (Polity2). The values in brackets are Huber
robust standard errors clustered at the country level. The estimation is for three-years non-
overlapping periods: the change in Polity2 in period 1963-1966 is explained by the change
in price in period 1962-1965; the change in Polity2 in period 1966-1969 is explained by the
change in price in period 1965-1968; and similarly for following periods.

explained by average price changes in 1978-1980, and so on. The rolling window
specification has the clear advantage of smoothing out extreme observations and
reducing measurement error, and the resulting serial correlation in the estimates
can be dealt with by clustering the standard errors at the country level, allowing
for heteroskedasticity and arbitrary correlation in the error term, as we have done.
To further check the robustness of our results to the timing structure, Table 1.13
presents estimates using three years non-overlapping windows. This reduces the
sample size by two thirds, which in turn increases standard errors. Yet, we still find
some evidence consistent with our baseline specification. In particular, in column
3 the key interaction term between initial political institutions and price changes
still takes a negative (and 10% significant) coefficient. We have also tried
a different exercise related to the timing structure, maintaining the overlapping
nature of our explanatory variable but changing the time horizon. We have thus
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Table 1.14: Alternative Thresholds for Democracy

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Polity ≥ 1 Polity ≥ 2 Polity ≥ 3 Polity ≥ 4 Polity ≥ 5

∆Pra -0.353*-0.484***-0.360* -0.458** -0.362* -0.408** -0.308* -0.296* -0.363* -0.289
(0.18) (0.18) (0.18) (0.18) (0.18) (0.18) (0.18) (0.18) (0.19) (0.18)

∆Prd 0.198 0.175 0.176 0.160 0.147 0.149 0.094 0.112 0.071 0.131
(0.19) (0.18) (0.19) (0.18) (0.19) (0.18) (0.20) (0.19) (0.19) (0.19)

∆Pra ∗ Plt−4,a -0.164*** -0.125** -0.080 -0.012 -0.004
(0.06) (0.05) (0.05) (0.04) (0.03)

∆Prd ∗ Plt−4,d -0.038 -0.024 -0.007 0.057 0.065
(0.06) (0.07) (0.06) (0.11) (0.15)

Plt−4,a -0.62*** -0.064*** -0.069*** -0.071*** -0.082***
(0.03) (0.01) (0.02) (0.01) (0.01)

Plt−4,d -0.109*** -0.104*** -0.105*** -0.087** -0.114***
(0.03) (0.04) (0.03) (0.04) (0.04)

State FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Observations 4744 4744 4744 4744 4744 4744 4744 4744 4744 4744

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The dependent variable is the t− 1 to t change in the revised
Polity score (Polity2). The values in brackets are Huber robust standard errors clustered at the country level.

estimated the effect of five and ten years rolling windows on institutional changes
between t − 1and t. In the case of the five years window, the coefficients have
the same signs, but are not statistically significant; in the case of the ten years
widow, the effect is negative and significant for the average autocracy but displays
no heterogeneity.

While a large majority of authors have interpreted positive values of polity2
as pertaining to democracy, one can find in the literature examples of authors who
have used a more stringent criterion. Thus in Table 1.14 we present results using
alternative thresholds. Our results are statistically robust when using thresholds
of 1 and 2. For more demanding definitions of democracy the results are
qualitatively robust, but lose statistical significance. A final robustness check we
performed was on the sensitivity of our results to possible outliers. We re-run
our specifications excluding all the observations in the top 1% of the distribution
of price changes (in absolute value) and/or in the top 1% of the distribution of
polity2 changes. We also excluded all influential observations, as identified by the
DFBETA method, once again without changes in results.
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1.4 Conclusions

We have presented a model of endogenous political-regime determination as a
function of natural-resource rents. The model predicts that, everything else equal,
resource poor countries will be more likely to be democracies that resource rich
ones. This is a notoriously difficult prediction to test. Hence, we use the model
to develop an additional testable implication that, we argue, better leads itself to
causal identification. This prediction is that, among autocracies, resource wind-
falls will trigger further moves towards harsher forms of autocracy, the more so
the less entrenched the autocracy was initially, while there is no impact in coun-
tries that start out as democracies. These predictions find empirical support in a
broad panel of countries.

Future work could usefully look at other outcomes. We have briefly discussed
in the text the possibility of extending the model to deliver predictions on uses
of the resource rents other than to distort the political rules of the game in the
incumbent’s favor, such as spending on education or infrastructure. This could be
further extended to generate predictions on the growth response of the economy
to resource windfalls. It seems likely that such extensions will produce similar
nonmonotonicities in the relation between resource windfalls and outcomes as
we found in this paper, and that such predictions could be tested using a similar
conditioning strategy.

The nonmonotonicites we uncover, both theoretically and empirically, imply
a more nuanced policy response to natural-resource windfalls than has generelly
been the case heretofore. While our empirical work focuses on “local” changes
in resource rents, the model predicts that a large discrete resource windfall has
the capacity to tip a democracy into autocracy. Countries close to the democracy-
autocracy threshold are therefore more vulnerable to the impact of large resource
discoveries, and should be the focus of heightened attention from policy makers
in importing countires and extractive industiers alike.

1.5 Appendix: Formal Analysis of the Model

1.5.1 Equilibria where the challenger always challenges

Optimal choice of B subject to challenger challenging

The problem solved by a generic incumbent when all other incumbents choose B′

and the challenger always challenges is

max
B

β(1− Ωe−δB)V (A,B′) + A+ Θ−B,
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s.t. 0 ≤ B ≤ A. Define B∗(A,B′) as the solution to

e−δB
∗

=
1

βΩδV (A,B′)
.

Since V (A,B′) > 0 B∗(A,B′) exists for every A.
The equilibrium value of B must satisfy

B = 0 if B∗(A, 0) < 0

B = B∗(A,B) if 0 ≤ B∗(A,B) ≤ A

B = A if B∗(A,A) > A

Begin by computing B∗(A, 0). Since

V (A, 0) =
A+ Θ

1− β(1− Ω)

we have

e−δB
∗(A,0) =

1− β(1− Ω)

βΩδ(A+ Θ)
.

Hence B∗(A, 0) < 0 if the expression on the right hand is greater than 1. This can
be rearranged to

A <
1− β(1− Ω)− βΩδΘ

βΩδ
≡ A0.

By PA1 in the text A0 > 0.
Next we compute B∗(A,B).Since

V (A,B∗) =
A+ Θ−B∗

1− β(1− Ωe−δB∗)

we have

e−δB
∗

=
1− β(1− Ωe−δB

∗
)

βΩδ(A+ Θ−B∗)
.

Rearranging,

eδB
∗

=
βΩ [δ(A+ Θ)− 1]

1− β
− βΩδ

1− β
B∗.

The right side is monotonically increasing, ranging from 0 to infinity. The
left side is monotonically decreasing, ranging from positive to negative infinity.
Hence B∗ always exists. The intercept of the left side on the vertical axis is grater
than1 if A > A0. Hence the condition B∗ > 0 is satisfied for A > A0.
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Define B∗(A) the solution to the fixed point problem we have just examined.
We have B∗(A0) = 0 (as the intercept of the right side of the expression above is
1). Using the implicit function theorem we also find

B∗′(A) =
1

δ(A+ Θ−B∗(A))
,

B∗′′(A) = − 1

δ(A+ Θ−B∗(A))2
,

so B∗(A) is increasing and concave. Plugging in the expression for A0 in B∗′(A),
and recalling that B∗(A0) = 0 one can check that B∗′(A0) < 1. This implies that
the B∗(A) function never crosses the 45-degree line, so the condition B∗(A,A) >
A is never satisfied.

Optimality of decision to challenge

We have established that in this MPE (if it exists) the incumbent plays

B = 0 if A ≤ A0

B = B∗(A) if A0 < A.

Subject to the game continuing as one where challengers challenge, the challenger
of a generic period challenges if

βp(B)V (A,B) > Π.

Since V (A,B) is increasing in A (after taking into account the dependence of
B onA, and using the fact thatB∗′(A) < 1) the condition is satisfied for all values
of A if it is satisfied for A = 0. For A = 0 the condition is

βΩΘ

1− β(1− Ω)
> Π,

which is PA2.

Absence of profitable deviations for incumbent

The last thing to check is that a generic incumbent cannot or does not wish to
implement a one-period deviation that deters the current challenger from chal-
lenging. Call the deviation B̃c(A). This is given by

Ωe−δB̃cβ
A+ Θ−B∗(A)

1− β [1− Ωe−δB∗(A)]
= Π.
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Note that

Ωe−δB
∗(A)β

A+ Θ−B∗(A)

1− β [1− Ωe−δB∗(A)]
=

1

δ
.

Hence
e−δB

∗(A)

e−δB̃c(A)
=

1

Πδ

Or
B̃c = B∗ − 1

δ
log(Πδ).

The deviation dominates if

A+ Θ− B̃c + β
A+ Θ−B∗

1− β [1− Ωe−δB∗ ]
>

A+ Θ−B∗

1− β [1− Ωe−δB∗ ]

A+ Θ−B∗ +
1

δ
log(Πδ) + β

A+ Θ−B∗

1− β [1− Ωe−δB∗ ]
>

A+ Θ−B∗

1− β [1− Ωe−δB∗ ]

A+ Θ−B∗ +
(β − 1) [A+ Θ−B∗]

1− β [1− Ωe−δB∗ ]
> −1

δ
log(Πδ){

1− β
[
1− Ωe−δB

∗]}
(A+ Θ−B∗) + (β − 1) [A+ Θ−B∗]

1− β [1− Ωe−δB∗ ]
> −1

δ
log(Πδ)

βΩe−δB
∗

(A+ Θ−B∗)
1− β [1− Ωe−δB∗ ]

> −1

δ
log(Πδ)

1

δ
> −1

δ
log(Πδ)

1 > − log(Πδ),

which is the opposite of PA3. Hence PA3 insures the existence of a MPE where
the challenger always challenges. (Note that the deviation described above may
be unfeasible for certain values of A in which case a fortiori the existence of the
challenging equilibrium is confirmed.)

1.5.2 Equilibria where the challenger never challenges
Define Ṽ (A,B) the value of incumbency in a MPE where the challenger never
challenges and all incumbents play B:

Ṽ (A,B) =
A+ Θ−B

1− β

The condition that assures that the challenger does not challenge is

βΩe−δB
A+ Θ−B

1− β
≤ Π.
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For reasons already seen above there exists a unique solution to the equation

βΩe−δB
A+ Θ−B

1− β
= Π.

We call this solution B̃(A). Note that B̃(A) is strictly increasing.
The condition that B̃(A) > 0 for all A is given by

βΩΘ

(1− β) Π
> 1,

which is trues in view of PA2.
It is obvious that any B > B̃ cannot be an equilibrium. Any incumbent would

deviate to a lower level of B. Obviously for B̃ to be an equilibrium it must be
feasible, or

B̃(A) ≤ A.

Since B̃(0) > 0, there exists an interval of values for A such that an equilibrium
where the challenger does not challenge does not exist.

Now rewrite the definition of B̃ as

e−δB (A+ Θ−B) =
Π(1− β)

βΩ
,

then using the implicit function theorem

B̃′(A) =
1

δ
(
A+ Θ− B̃(A)

)
− 1

,

B̃′′(A) = − δ[
δ
(
A+ Θ− B̃(A)

)
− 1
]2 < 0.

Because B̃(A) is concave and B̃(0) > 0, there exists a Ã > 0 such that B̃(A) < A
for A > Ã. Ã is defined by

e−δÃΘ =
Π(1− β)

βΩ
,

or
Ã =

1

δ
log

βΩΘ

Π(1− β)
.

The key condition that must be satisfied by an equilibrium with no challenges
is that the incumbent does not wish to deviate to a lower B. A generic deviation
B is dominated if

A+ Θ−B + β(1− Ωe−δB)
A+ Θ− B̃

1− β
<
A+ Θ− B̃

1− β
.
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The left side is maximized by B∗c (A, B̃), which, after rearranging the first order
condition is given by

B∗c (A, B̃) =
1

δ
log δβΩV (A, B̃).

Plugging this back into the left side of the inequality above we have

A+ Θ− 1

δ
log δβΩV (A, B̃) + β

(
1− 1

δβV (A, B̃)

)
V (A, B̃) <

A+ Θ− B̃
1− β

A+ Θ− 1

δ
log δβΩV (A, B̃) + β

A+ Θ− B̃
1− β

− 1

δ
<

A+ Θ− B̃
1− β

A+ Θ− 1

δ
log δβΩV (A, B̃)− 1

δ
< A+ Θ− B̃

−1

δ
log δβΩV (A, B̃)− 1

δ
< −B̃

1

δ

[
log δβΩV (A, B̃) + 1

]
> B̃

exp
[
log δβΩV (A, B̃) + 1

]
> eδB̃

Now recall that

eδB̃(A) =
βΩV (A, B̃(A))

Π

so the condition for B̃ to be an equilibrium is

exp
[
log
(
δβΩV (A, B̃)

)
+ 1
]

>
βΩV (A, B̃)

Π

exp
[
log(δ) + 1 + log

(
βΩV (A, B̃)

)]
> exp

[
log(1/Π) + log

(
βΩV (A, B̃)

)]
exp [log(δ) + 1] > exp [log(1/Π)]

exp [log(δ) + 1] exp {− [log(1/Π)]} > 1

exp [log(δ) + 1− log(1/Π)] > 1

exp [log(δ) + 1 + log(Π)] > 1

exp [log(δΠ) + 1] > 1

log(δΠ) + 1 > 0,

which once again is the opposite of PA3 so PA3 rules out equilibria where the
challenger never challenges.
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Chapter 2

RACIAL FRAGMENTATION,
INCOME INEQUALITY AND
SOCIAL CAPITAL: NEW
EVIDENCE FROM THE US

2.1 Introduction
In the last decade, a large and influential literature has documented the detrimental
effect of community heterogeneity on social capital formation across metropolitan
areas in the US. Existing studies show that more racially fragmented and income
unequal communities have lower levels of trust [Alesina and La Ferrara (2002);
Costa and Kahn (2003); Putnam (2007)], group participation [Alesina and La Fer-
rara (2000)], public good provision [Alesina et al. (1999); Goldin and Katz (1999)]
and civic engagement [Vigdor (2004)]. These findings have spurred a public de-
bate about the workings of the American melting pot (e.g. Henninger, 2007; Jonas,
2007; Armour, 2003) and the debate is likely to continue as racial diversity in the
US will increase further.1

This paper reconsiders the existing evidence on the subject and argues that
the focus of the current debate is partially misplaced. I emphasize a neglected
aspect of community heterogeneity that turns out to be important: the income
inequality between racial groups. I show that racial income inequality is key for
understanding the different levels of social capital formation across metropolitan
areas in the US. My empirical work starts out by showing that racial fragmentation
and overall income inequality have a statistically significant, negative effect on

1According to US Census projections, by the year 2050 racial minorities will outnumber non-
Hispanic whites [Ortman and Guarneri (2009)].
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individual measures of social capital like trust and group participation, a result
that is consistent with previous findings [(Alesina and La Ferrara, 2000, 2002),
Putnam (2007)]. But I then find that these effects become statistically insignificant
once I account for income inequality between racial groups. Hence, my empirical
results indicate that it is not income inequality or racial fragmentation per se that
reduce the level of social capital in metropolitan areas. Instead, what turns out to
be key for social capital formation is the concurrence of differences in race and
income.

My estimates show that individuals living in communities characterized by
greater racial income inequality, report lower levels of trust, group membership
and happiness. The estimated coefficients imply that a one standard deviation in-
crease in racial income inequality reduces the average level of trust, group mem-
bership and happiness in the community by, respectively, 5%, 4% and 1% of their
mean values. I also show that racial income inequality has a more detrimental
effect in more racially fragmented communities and that minority groups always
reduce trust more than the majority group when racial income inequality increases.
These results are robust to alternative definitions of racial diversity, self-selection
of individuals into different metropolitan areas and alternative treatments of the
time dimension. The result also prevails when I instrument racial income inequal-
ity in MSAs by racial income inequality in each MSA if the average income level
of every racial group was equal to their national average income levels. Hence, the
negative effect of racial income inequality on trust does not appear to be driven by
reverse causation from low (interracial) trust to high inequality of average incomes
across racial groups.

My empirical results are consistent with a simple conceptual framework where
individuals can differ in both race and income, and trust falls at an increasing rate
when individuals differ in both dimensions. In such a framework, an increase
in racial income inequality reduces the average level of trust in the community.
Intuitively, this happens because in more racially unequal communities the prob-
ability of meeting either identical or very different individuals is greater than in
communities with lower racial disparities (where instead the probability of meet-
ing individuals that are similar in at least one dimension is higher). Since the
additional trust towards individuals similar in two dimensions does not compen-
sate for the reduction in trust towards individuals different in two dimensions, the
overall effect of greater racial income inequality on trust is negative.

To estimate empirically the impact of income disparities between racial groups
I measure income inequality by the Theil index [Theil (1967)]. The main advan-
tage of the Theil index over other inequality measures, such as the Gini index,
is that it is perfectly decomposable.2 This means that it is possible to separate

2The Gini index is perfectly decomposable only in the special case where the richest individual
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the between-groups inequality, capturing the portion of overall inequality due to
differences between different (racial) groups, from the within-groups inequality,
capturing the portion due to income differences among individuals of the same
(racial) group. It is also worth noting that the correlation between the aggregate
Theil index (the sum of the between-groups and within-groups components) and
the Gini index for data in my sample is over 98%. This makes clear that there
is no additional information conveyed by the Theil index per se, and that all the
insights that derive from its use are a consequence of its perfect decomposability.

By exploiting the decomposability of the Theil index, I can estimate the effect
of overall income inequality on social capital formation in different metropolitan
areas, and then decompose this effect into the effects deriving from income in-
equality across racial groups and income inequality within racial groups. Figure
2.1 illustrates some of my main empirical findings using data on average trust
and measures of community heterogeneity across metropolitan statistical areas.
Panel (A) plots the average level of trust for Metropolitan Statistical Areas3 (MSA

Figure 2.1: Similar Characteristics but Different Trust

henceforth) over the period 1972-2008, against their average level of racial frag-
mentation. Panel (B) plots it against their average level of income inequality. Both
panels confirm the existence of an inverse relation between trust and these mea-
sures of community heterogeneity, as documented in the literature. The graph,

of one group is poorer than the poorest of the other.
3The Metropolitan Statistical Area is a standard statistical definition from the federal Office of

Management and Budget that includes one or more counties containing a city with a population of
at least 50000 individuals.
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however, also illustrates that racial fragmentation and income inequality alone
cannot account for the difference in average trust levels between similar cities,
like San Francisco and Houston. While 40% of citizens in San Francisco say they
can trust others, only 31% in Houston do so. The explicit focus on racial income
inequality provides an explanation for this difference. Figure 2.2 plots on the hor-
izontal axis the between-groups component of income inequality measured by the
Theil index. The graph shows that the two cities are actually very different in
this dimension. The share of overall inequality that is due to differences among
races is twice as large in Houston as in San Francisco. This in turn seems to affect
the level of trust in these communities. In San Francisco, where the probability
of meeting an individual of a different race but similar income level is relatively
high, the level of trust is higher than in Houston, where belonging to a different
race is also likely to be associated with a difference in income. The same pattern

Figure 2.2: Are They Really Similar?

of apparent similarity, which is in reality masking an additional dimension of het-
erogeneity, is repeated over different pairs or even triples of MSA in the US. My
analysis will thus focus on documenting this pattern in a systematic way.

The paper proceeds as follows. Section 2.2 briefly summarizes the relevant
literature. Section 2.3 introduces the data and the measures of community hetero-
geneity used. Section 2.4 discusses the main results and robustness checks. Sec-
tion 2.5 provides an interpretation for the results and derives further testable im-
plications, which are formally derived in the conceptual framework in Appendix
2.8. Section 2.6 concludes.
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2.2 Related literature
Most of my empirical analysis focuses on trust, which is regarded as a funda-
mental dimension of social capital by all early proponents of the social capital
theory [Coleman (1988); Putnam (1993); Fukuyama (1996)]. The consensus is
that social trust creates a common set of ethical norms that facilitate transactions
and improve efficiency by reducing the level of uncertainty and the need for in-
surance. Numerous empirical studies provide support for this argument, showing
that social capital and trust are associated with higher economic growth [Knack
and Keefer (1997); Zak and Knack (2001); Algan and Cahuc (2010)], financial
development [Guiso et al. (2004)], trade [Guiso et al. (2009)] and institutional
quality [Knack (2002)].

Trust is also the dimension of social capital on which the impact of commu-
nity heterogeneity has been more thoroughly investigated. Alesina and La Ferrara
(2002), using data from the US General Social Survey over the period 1974-1994,
find that respondents living in more racially fragmented and income unequal com-
munities report lower levels of trust. When both dimensions of heterogeneity are
considered together they find that only racial fragmentation remains significant,
leading them to conclude that people are more likely to trust others in an unequal
city than in a racially fragmented one. Similar results are reported in Costa and
Kahn (2003), who confirm the negative impact of both measures of community
heterogeneity, but suggest that the crucial determinant of trust is income inequal-
ity. Putnam (2007) studies the effect of racial fragmentation on citizens’ trust
toward individuals of their own race and of different racial groups. He finds the
effect to be negative on both out-group and in-group attitudes, concluding that in-
habitants in diverse communities distrust their neighbours, regardless of the color
of their skin. He also explicitly considers the possible interdependence between
the level of racial fragmentation and the overall level of income inequality, but
finds no significant interaction effects. Leigh (2006) analyzes the case of Aus-
tralia and finds that only racial fragmentation, but not income inequality, matters
to determine the level of trust. I complement these studies by showing that racial
fragmentation and overall income inequality are necessary but not sufficient con-
ditions for lower levels of trust and that the key aspect of heterogeneity in the
community is its level of racial income inequality, which can be seen as an indi-
cator of the concurrence of the two dimensions of heterogeneity emphasized in
existing studies.

Other studies focusing on different dimensions of social capital, like group
membership and happiness [Alesina and La Ferrara (2000); Helliwell et al. (2010)],
are also closely related to my work. Their findings on the impact of community
heterogeneity mirror those in the context of trust, positing an analogous argument
for the negative impact of increased diversity on levels of participation and hap-
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piness. My work confirms the negative effect of diversity on these alternative
dimensions of social capital, and provides additional insights by stressing the role
of racial income inequality.

A number of recent theoretical studies has focused on the relation between
community heterogeneity and measures of social capital [Alesina and La Ferrara
(2000); Tabellini (2008); Karlan et al. (2009)], providing analytic support for the
negative relation observed in the data. The key assumption in these models is that
contacts among similar individuals happen at a faster rate than among dissimilar
individuals. Such preference for similarity implies that, when individuals in a
community are different in terms of race or income, their utility is lower and so
is their level of cooperation, participation and trust. I extend this framework to
allow individuals to differ in more than one dimension, both in race and income,
and study the conditions under which the assumption of preference for similarity
brings results consistent with my empirical findings.

While the literature on social capital formation has not explicitly investigated
the role of racial income inequality, other strands of literature have done so. In
the literature on government redistribution, for instance, [Alesina et al. (2001)
and Alesina and Glaeser (2005)] argue that one of the key explanations for the
redistribution gap between the US and Europe is that racial minorities are dispro-
portionately represented among the poor in the US. This reflects in the perception
of the poor as “other”, and induces a lower propensity to redistribute than in Eu-
rope, where the difference between poor and non-poor does not have such a clear
racial connotation. In a different context, students of social conflict also put racial
income inequality at the center of their analysis, by considering racial disparities
as an important focal point to exacerbate the level of political animosity. In par-
ticular, studies in this area have focused on the relation between racial income
inequality and crime [Blau and Blau (1982)], proneness to city riots [Abu-Lughod
(2007)] and even ethnic violence [Robinson (2001); Stewart (2003)]. My work
shares with all of these studies the central attention given to racial income in-
equality, but focuses on its consequences on social capital formation.

Finally, relatively close to my study is a literature investigating the impact of
alternative measures of racial heterogeneity on trust. Particularly relevant in this
context is the work of Uslaner (2011), who argues that racial segregation, rather
than fragmentation, is the appropriate dimension of heterogeneity to explain the
level of trust in a community. His argument is that fragmented but integrated com-
munities help to promote social interactions among different races, thus raising the
level of trust by overcoming their perceived differences. Segregation, instead, al-
ways reduces trust because it isolates groups from each other, exaggerating their
differences and reinforcing the in-group trust at the expense of the out-group (gen-
eralized) trust. An indirect confirmation of this point is provided by Stolle et al.
(2008), who find that reported trust is higher for individuals that in diverse neigh-
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borhoods regularly interact with individuals of different races. My results show
that segregation is indeed significantly related with social capital, but also suggest
that its relevance is attenuated by the explicit consideration of the racial dimension
of income inequality.

2.3 Data and descriptive statistics
The main source of data in this study is the General Social Survey (GSS hence-
forth) for the years 1972-2008.4. In each round, the GSS interviews about 1500
individuals on a broad range of topics, including demographic, behavioral and atti-
tudinal questions. The sample is built to be nationally representative, with primary
sampling units represented by MSA and non-metropolitan counties stratified by
region, age and race before selection [King and Richards (1972)]. My main de-
pendent variable, the measure of trust, is obtained from the following question:
“Generally speaking, would you say that most people can be trusted or that you
can’t be too careful in dealing with people?”. I code as 1 individuals who an-
swer “most people can be trusted”, while those who answer “most people can’t
be trusted” or that “it depends” are coded as 0. Respondents who answer that “it
depends” represent less than 5% of the total. Alternative codings assigning this
intermediate category to the group of individuals who trust, do not alter the re-
sults. Similarly, dropping the intermediate group altogether does not change the
results.

Doubts have been raised about the effective understanding of the trust question
by GSS respondents. In particular, there is no agreement on whether the question
elicits the level of trust or trustworthiness of individuals. Fehr et al. (2003) find
a positive relation between affirmative answers to the trust question and actual
trusting behavior in a controlled experiment, while both Glaeser et al. (2000) and
Karlan (2005) find that more trusting individuals, as identified by their answers to
the question regarding trust in others as asked by the GSS, behave in a more trust-
worthy but not more trusting manner. Following Alesina and La Ferrara (2002), I
proceed by interpreting the answers in the most literal way, as the extent to which
respondents believe that others can be trusted.

The alternative measures of social capital that I consider, group membership
and reported happiness, are also obtained from the GSS. The former is coded
from answers to questions about membership in political groups, sport clubs, la-
bor unions, religious groups, confraternities, etc. I code as 1 individuals who are
members of at least one of such groups, and 0 otherwise. Among respondents,
more than 70% of individuals belong to at least one group, the most represented

4The GSS was conducted yearly during the period 1972-1994, and every other year ever since.
In three years (1979, 1981, 1992) the survey was not conducted.
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being professional societies (14% of respondents are members). My results are
robust to different alternative exclusions of specific groups. Differently from the
question about trust, that has been asked throughout all survey years, the ques-
tion on membership has been interrupted in 1994, only to be resumed in 2004.
This makes the number of observation for this alternative measure of social capi-
tal much smaller. The question on happiness, instead, has been consistently asked
throughout the whole sample period 1972-2008 and is the measure with the most
available observations in my study. It is possible to identify 26447 GSS respon-
dents reporting their subjective level of happiness and living in a MSA with avail-
able measures of heterogeneity. This number is more than twice that of respon-
dents reporting membership, and it is 40% higher than in the case of trust. I code
as 1 individuals who say they are “happy” or “pretty happy”, and with 0 those
who say they are “not too happy”. As with the previous variables, the results are
robust to alternative codings.

Finally, from the GSS I also obtain all the individual controls used in the es-
timation. These include variables on age, education, race, sex, family income,
working conditions, marital status and size of the place of residence, which have
been shown to influence the level of perceived trust and group participation in
previous studies. In addition, I also consider the family origin of the respondent,
as recent work by Algan and Cahuc (2010) suggests that an important compo-
nent of trust among second and third-generation Americans is inherited from their
parents’ country of origin.

The measures of community heterogeneity are obtained from the Integrated
Public Use Microdata Series (IPUMS) 1% sample of the US Census for the years
1970, 1980, 1990, 2000. I compute the measures at the MSA level to match
them with the metropolitan areas in which the GSS respondents live5. Racial
diversity is measured using a Herfindahl-type fragmentation index that captures
the probability that two randomly drawn individual in a MSA belong to different
races. The index is increasing in heterogeneity and is defined as:

Fragmm = 1−
∑
r

S2
rm

where m indicates the MSA and r are race definitions which closely approxi-
mate the US Census categories of 1990: (i) Whites non-Hispanic; (ii) Blacks
non-Hispanic; (iii) Asian and Pacific Islander non-Hispanic; (iv) Native American

5More than two thirds of GSS respondents can be associated to the MSA in which they live. A
further 39% of those who can be matched with their MSA have missing data for trust. This leaves
us with a total of 21964 identified respondents. Cross availability with other control variables
determines our final baseline sample of 18733 individuals. This is more than twice the amount of
respondents in previous studies of social capital using the GSS.
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non-Hispanic; (v) Other non-Hispanic; (vi) Hispanic.6 The term Srm represents
the share of race r in the MSA.

Previous studies in the context of trust have used a slightly different classifi-
cation, with no explicit consideration of the hispanic population. The reason for
this choice is that the US Census does not identify Hispanic as a race, but rather
as an ethnicity. Both Alesina and La Ferrara (2002) and Costa and Kahn (2003)
thus associate Hispanic to the race category “Other”, noting that there exists a
high correlation (0.9) between those who define themselves as belonging to some
“Other” race and their response to the ethnicity question as being “Hispanic”. I
choose instead to construct the six mutually exclusive categories outlined above
and explicitly focus on the hispanic population. As it is evident from Table 2.1,
while the overwhelming majority of individuals belonging to the “Other” category
are indeed Hispanic, this by no means exhausts the whole hispanic population. In
fact, only 42.2% Hispanic belong to the “Other” category, while 47.9% consider
themselves as “White”. Moreover, the almost 17 millions white Hispanics are
likely to be amongst the poorest of their race category. By failing to consider
their presence, both the level of racial fragmentation and income inequality be-
tween racial groups in a community are underestimated. Nonetheless, to show
that the results are not driven by the racial classification adopted, I present results
for both classifications and show that the estimates are stable across the two. To

Table 2.1: Hispanic in the Population

Hispanic % Hispanic % US Not Hispanic % Not Hispanic % US

Any Race 35,305,818 100 12.5 246,116,088 100 87.5

One Race 33,081,736 93.7 11.8 241,513,942 98.1 85.8

White 16,907,852 47.9 6.0 194,552,774 79.1 69.1

Black 710,353 2.0 0.3 33,947,837 13.8 12.1

Am Indian 407,073 1.2 0.1 2,068,883 0.8 0.7

Asian 119,829 0.3 0.1 10,123,169 4.1 3.6

Other 14,891,303 42.2 5.3 467,770 0.2 0.2

Two Race 2,224,082 6.3 0.8 4,602,146 1.9 1.6

Source: US Census 2000

maximize the comparability with previous literature I also consider an index of
ethnic fragmentation, that is constructed analogously to the racial fragmentation
index but uses ethnic origin rather than race. The original Census breakdown

6The classification follows Iceland (2004) and Alesina et al. (2004).
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for ethnicity, reporting 35 categories of countries of origin, is aggregated into 10
main categories to avoid giving the same weight to very similar and very different
ethnicities.7

The income inequality of a community is calculated using two different mea-
sures. The first is the Gini index, which is calculated starting from the family
income of individuals for the four waves of Census 1970, 1980, 1990, 2000. The
second is the Theil index, which represents the main focus of my analysis. The
Theil index belongs to the generalized entropy class of inequality measures8, and
it is defined as:

Theilm =
∑
r

∑
i

yirm
Ym

ln

(
yirm

Ym

1
Nm

)

where m indicates the MSA and r the race of belonging. Thus, yirm is the income
of individual i belonging to racial group r in a given MSA, Ym is total income in
the MSA, and Nm is the total population in the MSA.

As shown by Bourguignon (1979) and Shorrocks (1980), the indices of the
generalized entropy class are the only ones that satisfy the decomposability prop-
erty. By virtue of this, the Theil index can be rewritten as:

Theilm =
∑
r

yrm
Ym

[∑
i

yirm
yrm

ln

(
yirm

yrm

1
nrm

)]
+
∑
r

yrm
Ym

ln

(
yrm

Ym

nrm

Nm

)

where all components are defined as above, with the exception of yrm, which
represents the income of racial group r, and nrm which is the population of racial
group r. In this form, the index explicitly compares the income and population
distributions of different groups by summing the weighted logarithm of the ratio
between their income and population shares.

As the equation shows, total income inequality can be represented as the sum
of two separate terms. The first represents the amount of total inequality that is
due to differences within racial groups. The second represents the amount that is
due to differences between racial groups. Focusing on the latter term, notice that if
the income share of a racial group is equal to its population share, the group does
not contribute to between-groups inequality (the logarithm of income share over
population share in the second term is equal to 0). On the contrary, if the income
share of a racial group is bigger (smaller) than its population share, the group
contributes positively (negatively) to between-groups inequality. Weighting by

7The aggregation procedure follows Alesina and La Ferrara (2002).
8In particular, it corresponds to the generalized entropy index for a value of the parameter of

distributional sensitivity α equal to 1.
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the income share ensures that the positive contributions are always higher than the
negative.

A similar logic applies to the inequality within racial groups: if one of the n
individuals of a racial group earns one nth of the total group income, his con-
tribution to the within-groups inequality is equal to zero. If he earns more (less)
than that, his contribution is positive (negative). Overall, the index therefore eval-
uates the discrepancy between the distribution of income and the distribution of
population both between and within different groups.

All measures of community heterogeneity (racial fragmentation, ethnic frag-
mentation and income inequality) are interpolated linearly through one Census
year and another. By construction, the interpolation introduces serial correlation
in the estimates. To account for this, I cluster the standard errors at the MSA level
in all regressions, allowing for heteroskedasticity and arbitrary correlation in the
error term. In section 2.4.2 I check the robustness of my results to alternative ar-
rangements of the time dimension and find similar results. Moreover, I show that
the coincidence between the interpolated and the actual data (obtained from the
American Community Survey of the US Census for the period 2003-2008) is very
high, confirming that the interpolated measures have a high predictive power on
the effective trend of community heterogeneity measures.

Table 2.2: Correlations 1972-2008

Trust Gini Theil Wth Th Btw Th Rac ICE Rac ALF Segr Pol

Trust 1

Gini -0.35 1

Theil -0.30 0.98 1

Wth Th -0.25 0.96 0.99 1

Btw Th -0.51 0.77 0.74 0.65 1

Rac ICE -0.49 0.66 0.62 0.55 0.77 1

Rac ALF -0.50 0.72 0.68 0.62 0.80 0.94 1

Segr -0.31 -0.22 -0.25 -0.31 0.10 0.12 0.14 1

Pol -0.60 0.51 0.46 0.39 0.67 0.91 0.88 0.26 1

Table 2.2 highlights the correlations among the measures of heterogeneity dis-
cussed above. Some of the notable features in the data are the following. First,
and most important, the correlation between the aggregate Theil index (the sum
of the two components of between-groups and within-groups inequality) and the
Gini index is over 98%. This shows that there is no additional information con-
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veyed by the Theil index per se. Instead, its merit lies in its decomposability,
which allows to account explicitly for the component of inequality due to differ-
ences between racial groups. In second place, the between-groups inequality is
correlated with trust and group membership, more than any other measure of het-
erogeneity. Finally, the between-groups inequality is also more correlated than
aggregate inequality measures with the index of racial fragmentation.

2.4 Estimation Framework and Results
I start by considering the impact of community heterogeneity on trust according
to the following specification, which closely replicates the one used in Alesina
and La Ferrara (2002) and in other studies in this literature:

Trismt = αs + β1Xismt + β2Ineqsmt + β3Racsmt + δ1Zsmt + τt + εismt (2.4.1)

where αs and τt are state and year fixed effects, Xismt is the full set of individual
controls and Zsmt is a set of community characteristics, including the logarithm
of the MSA median income (and its squared term), and the logarithm of the MSA
size. εismt is an error term that is clustered at the MSA level, to allow for arbitrary
heteroskedasticity and serial correlation. The measures of community heterogene-
ity are first considered separately and then introduced simultaneously. The main
coefficients of interest are β2 and β3. Table 2.3 reports the summary statistics for
the variables in the regression.

In a second step, I augment the initial specification (2.4.1) by separately es-
timating the effect of between and within-groups inequality. This is done in the
following regression:

Trismt = αs+β
′
1Xismt+γ

′
1(BtwIneq)smt+γ

′
2(WthIneq)smt+β

′
3Racsmt+δ

′
1Zsmt+τt+ηismt
(2.4.2)

where all variables are defined as above, except for the (Btw Ineq)smt which is
the between racial groups component of income inequality and (Wth Ineq)smt
which is the within component. Also in this case, the error term is clustered at the
MSA level to allow for serial correlation and heteroskedasticity.

Further (minor) changes are also conducted on specification (2.4.2). First, I
also estimate the impact of between-groups inequality under alternative defini-
tions of racial diversity. In some specifications I thus replace the measure of racial
fragmentation with those of polarization and segregation defined in Appendix 2.7.
Second, as I am also interested in other measures of social capital, in some spec-
ifications I replace trust with measures of group participation and reported happi-
ness. Finally, in some estimations I replace the state and year fixed effects with
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Table 2.3: Summary Statistics
mean median sd min max count

Community Characteristics

Trust .38 0 .48 0 1 21964

Member .70 1 .46 0 1 13203

Happy .87 1 .33 0 1 30984

Ln Median Income 10.41 10.48 .469 8.69 11.25 21715

Ln Median Income sq 108.62 110.00 9.68 75.55 126.78 21715

Racial Fragmentation .39 .41 .17 .02 .72 21715

Ethnic Fragmentation .74 .75 .09 .38 .98 21715

Racial Segregation .31 .31 .12 .04 .59 21715

Racial Polarization .61 .68 .21 .05 .98 21812

Gini .42 .41 .05 .27 .55 21715

Total Theil .33 .32 .08 .13 .58 21715

Between Theil .02 .02 .01 .00 .08 21715

Within Theil .31 .30 .07 .13 .56 21715

Individual Characteristics

Ln Median Income 10.02 10.14 .97 5.61 11.87 19096

Cohort 1946.16 1949 19.47 1884 1990 21873

Age 30 .22 0 .41 0 1 21964

Age 3039 .23 0 .42 0 1 21964

Age 5059 .13 0 .34 0 1 21964

Age 60 .22 0 .41 0 1 21964

Married .51 1 .49 0 1 21964

Female .55 1 .49 0 1 21964

Black .15 0 .36 0 1 21964

Educ 12 .20 0 .40 0 1 21964

Educ 16 .24 0 .43 0 1 21964

Full .51 1 .49 0 1 21964

Part .10 0 .30 0 1 21964

Divorced .16 0 .37 0 1 21964

Prot .54 1 .49 0 1 21964

Cath .27 0 .44 0 1 21964

Jew .02 0 .16 0 1 21964

Ln Size 4.16 3.98 2.10 0 8.98 21057
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state by year fixed effects. In this case, the identifying variation comes from differ-
ences in a given year between MSA belonging to the same state. This amounts to
allowing for differences in State trends for the variables in the regression, provid-
ing a more stringent test for the results. In accordance with the previous literature,
all the estimation results are from probit estimation, reporting marginal coeffi-
cients calculated at the means. All the results are also maintained if the estimation
method adopted is ordinary least squares.

2.4.1 Baseline Results

Table 2.4 presents results for the baseline sample over the period 1972-2008. All
columns control for individual characteristics9 and state and year fixed effects.
Columns (1) to (3) introduce the measures of community heterogeneity one at
the time and find a negative and significant relation with trust for all of them.
The estimated coefficients for racial fragmentation and income inequality are re-
markably similar to those found in Alesina and La Ferrara (2002) for the period
1974-1994, suggesting that no substantial change in the effect of community het-
erogeneity has happened in the most recent period. Moving from the least racially
fragmented MSA, where the index is 0.02, to the most heterogeneous where it is
0.72 the probability of trusting others decreases by 15 percentage points. Starting
from the sample mean, an increase of one standard deviation decreases trust by 4
percentage points, or 11% of the sample mean. The effect is similar for income
inequality: an increase by one standard deviation in the Gini index reduces trust
by 5 percentage points, or 11% of the sample mean. The effect of ethnic fragmen-
tation is weaker but still significant: in this case a one standard deviation increase
implies a reduction in trust of slightly less than 2 percentage points, or 5% of the
sample mean.

Column (4) includes the three measures of heterogeneity at the same time.
Consistent with previous studies, the estimates show that racial fragmentation is a
stronger predictor of trust than income inequality and ethnic fragmentation. The
coefficients for the latter two become substantially lower and statistically insignif-
icant, while the coefficient for racial fragmentation remains significant and not
statistically different from the previous case in which it was estimated separately.
Columns (5) to (7) replace the Gini index with the Theil index. In column (5) the
Theil index is regressed alone. The coefficient is negative and significant at the
99% confidence level. The estimate suggests that moving from the least (0.13) to
the most (0.58) unequal community reduces trust of 17 percentage points. A one

9The individual controls are the same used in the previous literature. The only exception is
the variable “trauma”, that has only been asked up to 1994 and would therefore reduce greatly the
number of observations available.
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Table 2.4: Baseline 1972-2008

(1) (2) (3) (4) (5) (6) (7)

Racfr -0.209*** -0.147** -0.202*** -0.117
(0.04) (0.06) (0.06) (0.08)

Ethnfr -0.183*** -0.010 -0.007 -0.048
(0.07) (0.09) (0.09) (0.09)

Gini -0.933*** -0.432
(0.23) (0.33)

Theil -0.385*** -0.020
(0.14) (0.17)

Btw Theil -1.311**
(0.67)

Wth Theil 0.127
(0.18)

Observations 18733 18733 18733 18733 18733 18733 18733

Note: The dependent variable is Trust, coded one for individuals who say they can trust others,
and zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory variables are
described in detail in Section 3.3. Source: IPUMS 1% sample of US Census (1970, 1980, 1990,
2000). All specifications also include the logarithm of the MSA size, the MSA median income
level and all the individual characteristics reported in Table A3. The method of estimation is
probit. Reported are marginal probit coefficients calculated at the means. The values in brackets
are Huber robust standard errors clustered at the MSA level. All regressions control for state and
year fixed effects. ∗Significantly different from zero at the 90 percent confidence, ∗∗ 95 percent
confidence, ∗∗∗ 99 percent confidence.

standard deviation increase from the sample mean decreases trust by 3 percentage
points, or 9% of the mean. Column (6) repeats the previous exercise of consid-
ering all the measures of heterogeneity simultaneously. As in the previous case,
income inequality measured by the Theil index loses significance and the only
variable that remains significantly associated with trust is racial fragmentation.
The result is not surprising, given the high correlation between the Gini index and
the aggregate Theil index discussed in the data section.
All in all, columns (1) to (6) confirm the results in Alesina and La Ferrara (2002):
both racial fragmentation and income inequality are negatively correlated with
trust and, amongst the two, racial fragmentation has the strongest relationship.
This sets the basis for their finding that people are more likely to trust others in an
unequal city than in a racially fragmented one. This conclusion however is chal-
lenged in column (7), which reports my main result. The regression exploits the
decomposability of the Theil index to separate the aggregate income inequality

59



“THESIS23” — 2012/6/15 — 8:58 — page 60 — #76

into the two components of between and within-groups inequality. The separation
has a strong impact on the coefficient of racial fragmentation, which drops by half
and becomes statistically insignificant. Instead, income inequality between races
emerges as the only negative and significant predictor of trust. Its coefficient,
significant at the 95% confidence level, is sizable in magnitude. Everything else
constant, moving from the community in which the between-groups inequality is
at its minimum (0.001) to that in which it is at its maximum (0.079) reduces the
level of trust by 10 percentage points. Starting from the mean, a one standard devi-
ation increase in between-groups inequality reduces trust by 2 percentage points,
or 5% of its mean value. The null hypothesis that the coefficients of between
and within-groups inequality are equal is rejected at the 95% confidence level,
ensuring that the model is different from the one in the previous column.

2.4.2 Robustness Checks
Alternative dimensions of social capital

Table 2.5 investigates the impact of racial income inequality on two other di-
mensions of social capital. Columns (1) to (5) start by focusing on the level of
group membership in the MSA. The first three columns consider the measures
of community heterogeneity separately, finding negative and significant coeffi-
cients for each of them. Compared to the baseline case of trust, the coefficient
of racial fragmentation is smaller and less precisely estimated. On the contrary,
the effect of income inequality is slightly stronger, while the index of ethnic frag-
mentation is substantially unchanged. In column (4) all measures of community
diversity are considered together. Income inequality is the only one to be statisti-
cally significant (at the 95% confidence level). This coincides with the results
in Alesina and La Ferrara (2000), who find that income inequality is a stronger
predictor of membership than racial fragmentation. The estimated coefficient is
also extremely similar to theirs (-0.474 compared to -0.468). Column (5) divides
the total income inequality into within and between-groups inequality and finds,
analogously to the case of trust, that the latter is the relevant component in pre-
dicting the amount of membership in the MSA. Compared to the baseline, the
impact of inequality between racial groups is less precisely estimated (standard
error 1.14), but implies a change in participation that is comparable in size. A one
standard deviation increase in racial income inequality decreases participation by
2.4 percentage points.10 Columns (6) to (10) focus on the level of happiness re-
ported by GSS respondents. Different from the previous cases, not all measures of
community heterogeneity are significant predictors in the individual regressions.

10Substituting the dummy variable of group membership with the exact number of groups to
which individuals participate provides similar results.
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Table 2.5: Alternative Dimensions of Social Capital

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Group Membership Happiness

Racfr -0.090* 0.053 0.146 -0.056** -0.024 0.018
(0.05) (0.08) (0.12) (0.03) (0.04) (0.04)

Ethnfr -0.152* -0.138 -0.157 -0.112** -0.095* -0.116*
(0.08) (0.11) (0.12) (0.05) (0.06) (0.06)

Theil -0.474** -0.474** -0.072 0.025
(0.19) (0.23) (0.08) (0.10)

Btw Theil -1.890* -0.660**
(1.14) (0.34)

Wth Theil -0.344 0.112
(0.22) (0.11)

Observations 11645 11645 11645 11645 11645 26447 26447 26447 26447 26447

Note: The dependent variable in columns (1) to (5) is Membership, coded one for individuals
who belong to at least one group among those surveyed in the GSS, and zero otherwise. The
dependent variable in columns (6) to (10) is Happiness, coded one for individuals who say they
are happy, and zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory
variables are described in detail in Section 3.3. Source: IPUMS 1% sample of US Census (1970,
1980, 1990, 2000). All specifications also include the logarithm of the MSA size, the MSA median
income level and all the individual characteristics reported in Table A3. The method of estimation
is probit. Reported are marginal probit coefficients calculated at the means. The values in brackets
are Huber robust standard errors clustered at the MSA level. All regressions control for state and
year fixed effects. ∗Significantly different from zero at the 90 percent confidence, ∗∗ 95 percent
confidence, ∗∗∗ 99 percent confidence.

In particular, the aggregate level of income inequality reported in column (8) is
not statistically significant at conventional levels. In addition, the size of the sta-
tistically significant coefficients is smaller than in previous cases. An increase by
one standard deviation reduces happiness by only 1%, for both racial and ethnic
fragmentation. In column (9) the three measures of heterogeneity are considered
simultaneously. Only ethnic fragmentation remains statistically significant at the
90% level. Finally, column (10) separates the overall income inequality into its
two components. As in the previous cases, racial income inequality stands as
a significant predictor of reported happiness. The estimated coefficient however
is smaller in size, and implies a reduction of only 1 percentage point for a one
standard deviation increase.
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Reverse causality and sorting of individuals

The index of racial income inequality is increasing in the inequality of average
incomes across racial groups. Hence, greater racial income inequality in an MSA
will partly reflect greater inequality of average incomes across racial groups in the
MSA. It is possible that differences in average incomes across racial groups partly
reflect low levels of interracial trust. This could result in least squares estimates
being biased as greater racial income inequality might partly be the consequence
of low (interracial) trust levels in the MSA. To overcome this potential source of
reverse causation bias, I instrument racial income inequality in MSAs by racial
income inequality in MSAs if the average income level of each racial group was
equal to their national average income levels. Panel A of Table 2.6 presents two-
stage least squares estimates of the effect of racial income inequality on trust. In
column (1) I consider the full sample. The estimated coefficient for instrumented
racial income inequality is statistically significant at the 90% confidence level and
indicates a stronger (negative) effect of racial income inequality on trust than the
least squares estimate. Hence, if anything, the two-stage least squares result sug-
gests that the effect of racial income inequality on trust is stronger than suggested
by the least squares estimate. I also report the Kleinbergen-Paap F-statistic for the
first stage regression.

This statistic indicates that the instrument is weak [Stock et al. (2002)]. I
therefore also report the p-value for the Anderson-Rubin Chi-2 test, which is ro-
bust to the presence of weak instruments. This test clearly rejects the hypothesis
that racial income inequality does not affect trust. Column (2) excludes observa-
tions with residuals in the top 5% in absolute value in the first stage regression.
The first stage F-statistic is now much higher than in column (1) and no longer
indicates instrument weakness. The effect of racial income inequality on trust is
somewhat weaker than in column (1) but it is also more precisely estimated, and
is significant at the 95% confidence level. Column (3) replaces the index of racial
fragmentation with that of racial polarization.11 The coefficient of racial income
inequality remains negative and significant at the 95% confidence level. Hence,
overall, the two-stage least squares results in Table 2.3 do not suggest that the neg-
ative least-squares effect of racial income inequality on trust is driven by reverse
causation from low (interracial) trust to high inequality of average incomes across
racial groups.

Table 2.7 tackles a different possible source of endogeneity, generated by self-
selection bias in the population composition. The problem originates from the
possible sorting of individuals across MSAs on the basis of their personal income
and human capital. The negative correlation between trust and racial income in-
equality might then be the result of the migration of richer and more educated

11The index is described and defined in Appendix 2.7.
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Table 2.6: IV-2SLS, First Stage and Reduced Form

Panel A: IV-2SLS. Dependent variable: Trust

(1) (2) (3)
Full 5% |res| f.s. Full

Btw Theil -9.488* -7.742** -2.112**
(5.33) (3.32) (0.95)

Wth Theil 0.493 0.396 0.231
(0.34) (0.26) (0.18)

Racfr 0.529 0.465
(0.43) (0.31)

Polar -0.086*
(0.05)

Observations 18733 17864 18733
Kleinbergen-Paap F-statistic 5.76 12.30 24.27
Anderson-Rubin Chi-2 p-value 0.0014 0.0011 0.0117

Panel B: First Stage. Dependent variable: Btw Theil

Btw Theil Pred. 0.443** 0.509*** 0.838***
(0.18) (0.15) (0.17)

Wth Theil 0.049** 0.053*** 0.086***
(0.02) (0.01) (0.02)

Racfr 0.055*** 0.060***
(0.01) (0.01)

Polar 0.009
(0.01)

Observations 18733 17864 18733

Panel C: Reduced Form. Dependent variable: Trust

Btw Theil Pred. -4.207*** -3.939*** -1.769**
(1.32) (1.22) (0.71)

Wth Theil 0.030 -0.013 0.049
(0.16) (0.18) (0.15)

Racfr 0.010 -0.000
(0.08) (0.08)

Polar -0.106**
(0.04)

Observations 18733 17864 18733

Column (1) estimates over the full sample and controls for racial fragmentation. Column (2)
excludes the observations whose residuals are in the top 5% (in absolute value) in the first stage.
Column (3) estimates over the full sample and controls for racial polarization. All specifications
also include the logarithm of the MSA size, the MSA median income level and all the individual
characteristics reported in Table A3. The method of estimation is two-stage least squares. The
values in brackets are Huber robust standard errors clustered at the metropolitan area level. All
regressions control for state and year fixed effects. ∗Significantly different from zero at the 90
percent confidence, ∗∗ 95 percent confidence, ∗∗∗ 99 percent confidence.
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individuals of different races toward MSAs in which levels of social trust are
higher. To account for differences in income levels of citizens belonging to the
same racial group but living in different MSAs, columns (1) and (2) control for the
median income of each racial group in the MSA. This does not affect the baseline
results, but rather it strengthens the coefficient of the between-groups inequality.
Under this specification, an increase in racial disparities by one standard devia-
tion implies a reduction of more than 3% in the level of trust, or 8.5% of the trust
sample average. Different from the baseline, the level of racial fragmentation also
remains significant at the 90% level. Columns (3) and (4) control for differences
in levels of human capital of racial groups in different communities. To do so, I
include the shares of primary, secondary and tertiary education by race. Similar
to the previous case, the inclusion of controls for human capital does not affect
the baseline results, which confirm the negative and significant effect of between-
groups inequality.

Columns (5) and (6) take a different approach to the problem of individuals’
sorting, and restrict the sample to GSS respondents between 20 and 25 years of
age. In this subsample, the problem of mobility across metropolitan areas is more
easily avoided [Echenique and Fryer Jr (2007)]. It is still possible that these indi-
viduals were born in metropolitan areas in which richer and more educated citi-
zens of different races have migrated. However, the specification reduce concerns
that richer and more educated GSS respondents have themselves moved toward
areas with higher levels of social trust. Respondents between 20 and 25 years of
age represent less than 10% of the total sample. Yet, also this restricted sample
confirms the negative impact of racial income inequality.

Finally, columns (7) and (8) replace the state and year fixed effects with state-
year fixed effects. Under this specification, the impact of racial income inequality
is identified through differences between MSAs belonging to the same state, in
a given year. This represents a more stringent test, as it allows different states
to follow different trends in the evolution of racial income inequality and frag-
mentation. The pattern of results is unchanged and the negative effect of income
inequality between racial groups remains significant at the 90% level, with a point
estimate similar to that in previous specifications.

Alternative Measures of Heterogeneity

Table 2.8 checks the robustness of my results to alternative definitions of racial
diversity, which are described in detail in Appendix 2.7. Columns (1) to (3) con-
sider an index of racial segregation, which captures the spatial isolation of differ-
ent groups in the MSA. The measure adopted is the entropy index12, calculated by

12In a detailed review of six multi-group segregation indices, Reardon and Firebaugh (2002)
conclude that the entropy index is the most satisfactory, as it the only measure to satisfy the prin-
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Table 2.7: Self-Selection

(1) (2) (3) (4) (5) (6) (7) (8)

Income by Race Educ. by Race 20-25 years State-Year FE

LS LS LS LS LS LS LS LS

Racfr -0.299*** -0.171* -0.182*** -0.101 -0.370* -0.123 -0.238*** -0.143
(0.08) (0.10) (0.07) (0.09) (0.21) (0.27) (0.08) (0.10)

Ethnfr 0.036 -0.059 -0.039 -0.084 0.289 0.187 0.065 -0.012
(0.09) (0.10) (0.10) (0.10) (0.26) (0.27) (0.09) (0.11)

Theil 0.021 -0.268 -0.409 -0.102
(0.17) (0.19) (0.51) (0.21)

Btw Theil -2.253*** -1.554** -3.824* -1.849*
(0.87) (0.77) (2.22) (0.99)

Wth Theil 0.347* -0.094 -0.179 0.167
(0.19) (0.20) (0.53) (0.23)

Med. Inc. Race Yes Yes No No Yes Yes Yes Yes

Educ. Race No No Yes Yes No No No No

State FE Yes Yes Yes Yes Yes Yes No No

Year FE Yes Yes Yes Yes Yes Yes No No

State-Year FE No No No No No No Yes Yes

Observations 17912 17912 18169 18169 1434 1434 17831 17831

Note: The dependent variable is Trust, coded one for individuals who say they can trust others, and
zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory variables are described
in detail in Section 3.3. Source: IPUMS 1% sample of US Census (1970, 1980, 1990, 2000). Columns
(1)-(2) replace the MSA median income level with the MSA median income level of each race. Columns
(3)-(4) include the shares of primary, secondary and tertiary education for all racial groups in the MSA.
Columns (5)-(6) restrict the sample to GSS respondents between 20 and 25 years of age. Columns (7)-
(8) replace state and year fixed effects, by state-year fixed effects. All specifications also include the
logarithm of the MSA size and all the individual characteristics reported in Table A3. The MSA median
income level is included in all specification, except for columns (1)-(2). The method of estimation
is probit. Reported are marginal probit coefficients calculated at the means. The values in brackets
are Huber robust standard errors clustered at the MSA level. All regressions, except those in columns
(7)-(8), control for state and year fixed effects. ∗Significantly different from zero at the 90 percent
confidence, ∗∗ 95 percent confidence, ∗∗∗ 99 percent confidence.
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Iceland (2004) and representing “the percentage of group’s population that would
have to change residence for each neighborhood to have the same percentage of
that group as the metropolitan area overall” Iceland and Scopilliti (2008). The

Table 2.8: Alternative Measures of Racial Diversity

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

Racial Segregation Racial Polarization

Segregation -0.150*** -0.099* -0.051
(0.05) (0.05) (0.05)

Polarization -0.181*** -0.175*** -0.144***
(0.03) (0.04) (0.04)

Ethnfr -0.115 -0.106 0.005 -0.008
(0.08) (0.07) (0.08) (0.08)

Theil -0.231 -0.062
(0.16) (0.15)

Btw Theil -1.837*** -1.043**
(0.48) (0.53)

Wth Theil 0.102 0.108
(0.18) (0.18)

Observations 18645 18645 18645 18733 18733 18733

Note: The dependent variable is Trust, coded one for individuals who say they can trust others,
and zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory variables are
described in detail in Section 3.3, except for Segregation and Polarization, that are described
in Appendix 2.7. Source: IPUMS 1% sample of US Census (1970, 1980, 1990, 2000). Columns
(1) to (3) consider racial segregation. Columns (4) to (6) consider racial polarization. All speci-
fications also include the logarithm of the MSA size, the MSA median income level and all the
individual characteristics reported in Table A3. The method of estimation is probit. Reported
are marginal probit coefficients calculated at the means. The values in brackets are Huber robust
standard errors clustered at the MSA level. All regressions control for state and year fixed effects.
∗Significantly different from zero at the 90 percent confidence, ∗∗ 95 percent confidence, ∗∗∗ 99
percent confidence.

results in column (1) confirm that segregation is negatively and significantly re-
lated to trust. An increase by one standard deviation in the amount of segregation
reduces trust by almost 2%, and moving from the least segregated community
(Provo-Orem, UT) to the most segregated (Detroit, MI) decreases trust by 8.2 per-
centage points. Controlling for the overall level of income inequality in column
(2) reduces the coefficient of racial segregation, which still remains significant at

ciple of transfer on the basis of which the index declines when an individual of group r moves
from census tract i to j, in which the proportion of individuals of type r is lower.
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the 90% confidence level. However, when explicitly considering the income in-
equality between racial groups in column (3), the index of segregation becomes
insignificant, following the same pattern as the baseline measure of racial diver-
sity. As in the baseline specification, only the between-groups inequality remains
negatively and significantly (99%) related to the level of trust in the community.
This suggests that income disparities between racial groups induce a more gen-
eral social stratification than just the choice of the different neighborhoods to live
in. Indeed, the correlation between the two variables in my sample is only slightly
positive (0.11). This is in line with the theoretical results of Sethi and Somanathan
(2004), who show that segregation and racial income inequality are characterized
by an inverted U-shaped relation.

Columns (4) to (6) replace the index of racial segregation with a measure of
racial polarization used in the literature of civil conflict [Esteban and Ray (1994);
Reynal-Querol (2002)]. To the extent that social cohesion, and not only outright
violence, is influenced by the level of community polarization, we expect a neg-
ative relation between this measure and the level of reported trust. Indeed, the
effect of racial polarization on trust is substantial, and stronger than both alterna-
tive definitions of racial diversity considered. A one standard deviation increase in
polarization reduces the amount of trust by almost 4 percentage points. The coeffi-
cient is almost unaffected by the inclusion of the aggregate Theil index in column
(5) and remains significant at the 99% confidence level. Unlike the previous mea-
sures of diversity, the polarization index remains significant also in column (6),
when the income inequality between groups is explicitly taken into account. The
point estimate is somewhat lower, but still implies that moving from the least to
the most polarized society, trust falls by more than 13 percentage points. Our
main measure of interest, the income inequality between races, is also significant
at the 95% confidence level, with an estimated effect that is lower than using the
alternative definitions of racial diversity.

Alternative treatment of the time dimension

Table 2.9 and 2.10 address concerns about the data interpolation. First, I obtain
data from the American Community Survey (ACS) of the US Census for the years
2003-2008 to check the relation between the interpolated measures and the actual
data. Second, I repeat the estimation by fixing the heterogeneity measures at their
Census level throughout the whole subsequent decade. Table 2.9 starts by analyz-
ing the goodness of fit of interpolated and real data, in years in which the latter are
available. I regress measures of community heterogeneity from the ACS on the
interpolated measures of heterogeneity. All regressions include a full set of time
fixed effects. The number of observations represents the MSA-years for which we
have both interpolated and real data from the ACS. For all community measures
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Table 2.9: Comparison Interpolated and Actual Data

(1) (2) (3) (4) (5)

Racfr ACS Gini ACS Theil ACS Btw Theil ACS Wth Theil ACS

Racfr 0.747***
(0.04)

Gini 0.339***
(0.06)

Theil 0.286***
(0.04)

Btw Theil 0.421***
(0.04)

Wth Theil 0.235***
(0.04)

Year FE Yes Yes Yes Yes Yes

Observations 521 521 521 521 521

Note: The dependent variable in column (1) is racial fragmentation; in column (2) the Gini
index; in column (3) the aggregate Theil; in column (4) the between-groups Theil; in column
(5) the within-groups Theil. Source: American Community Survey 2003-2008. The method
of estimation is probit. Reported are marginal probit coefficients calculated at the means. The
values in brackets are Huber robust standard errors clustered at the MSA level. All regressions
control for year fixed effects. ∗Significantly different from zero at the 90 percent confidence, ∗∗

95 percent confidence, ∗∗∗ 99 percent confidence.

the robust t-statistic is above 5, confirming that the interpolated measures have a
high predictive power on the real trend of diversity measures. Table 2.10 instead
checks the robustness of my results to an alternative treatment of the time dimen-
sion. In particular, I compute the heterogeneity measures at each Census year and
maintain it throughout the following decade. Most of the results from the baseline
specification are maintained. In particular, all heterogeneity measures are negative
and significant predictors of trust levels in the community. Columns (5) and (7)
also confirm that the only significant coefficient in the simultaneous regressions is
that of racial fragmentation (99% significant). One important difference compared
with the baseline specification is that racial fragmentation maintains independent
explanatory power also in column (8), when the income inequality is divided into
its two components. Finally, the between-groups inequality remains significant at
the 90% level also when data are not interpolated.
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Table 2.10: Diversity Measures Fixed at Census Years

(1) (2) (3) (4) (5) (6) (7)

Racfr -0.322*** -0.344*** -0.345*** -0.275***
(0.05) (0.09) (0.09) (0.09)

Ethnfr -0.178* 0.084 0.069 0.028
(0.11) (0.12) (0.11) (0.12)

Gini -1.180*** -0.356
(0.29) (0.39)

Theil -0.470*** -0.206
(0.15) (0.23)

Btw Theil -1.488*
(0.90)

Wth Theil 0.003
(0.31)

Indiv. Controls Yes Yes Yes Yes Yes Yes Yes

Observations 18089 14341 17426 14341 18089 14341 14341

Note: The dependent variable is Trust, coded one for individuals who say they can trust others,
and zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory variables are
described in detail in Section 3.3. Source: IPUMS 1% sample of US Census (1970, 1980, 1990,
2000). The variables’ values in the Census years are kept fixed throughout the decade, until the
next Census. All specifications also include the logarithm of the MSA size, the MSA median
income level by race and all the individual characteristics reported in Table A3. The method
of estimation is probit. Reported are marginal probit coefficients calculated at the means. The
values in brackets are Huber robust standard errors clustered at the MSA level. All regressions
control for state and year fixed effects. ∗Significantly different from zero at the 90 percent confi-
dence, ∗∗ 95 percent confidence, ∗∗∗ 99 percent confidence.

Further robustness checks

Table 2.11 provides a series of further robustness checks for the results in the
baseline sample. Columns (1) to (3) include the level of criminality in the re-
spondents’ MSA. This addresses the plausible concern that the negative impact
of racial income inequality on trust is operating through an associated increase in
criminality. I consider the number of serious crimes per 1000 persons obtained
from the FBI Crime Statistics13. The inclusion of crime levels reduces the sample
size by more than one third, as the crime data do not cover all MSA in my sample.
The regressions in columns (1) and (2) show that crime is indeed a negative and

13FBI Uniform Crime Reports 1985-2009. The data are originally at the county level, and are
converted to MSA following the methodology outlined in Alesina and La Ferrara (2002).
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significant predictor of trust levels in the community. Moving from the MSA with
the lowest crime level to the one with the highest implies a reduction in average
trust by almost 5%.

Table 2.11: Further Robustness Checks

(1) (2) (3) (4) (5) (6) (7) (8) (9)

Control for Crime Alternative Trust Alternative Race

Crime -0.298* -0.307* -0.265
(0.16) (0.17) (0.18)

Racfr -0.199** -0.269*** -0.137 -0.138** -0.163** -0.042 -0.100* -0.148** -0.096
(0.09) (0.10) (0.10) (0.07) (0.07) (0.08) (0.06) (0.06) (0.07)

Ethnfr 0.036 0.051 -0.036 -0.062 -0.059 -0.117 -0.065 -0.085 -0.083
(0.13) (0.13) (0.14) (0.10) (0.10) (0.10) (0.08) (0.08) (0.08)

Gini -0.360 -0.093 -0.557*
(0.42) (0.34) (0.33)

Theil 0.083 0.058 -0.090
(0.26) (0.18) (0.19)

Btw Theil -1.830*** -1.772** -1.458**
(0.68) (0.75) (0.72)

Wth Theil 0.345 0.269 0.007
(0.29) (0.19) (0.20)

Observations 11354 11354 11354 18733 18733 18733 18733 18733 18733

Note: The dependent variable is Trust. In columns (1) to (3) and (7) to (9) it is coded one for
individuals who say they can trust others, and zero otherwise. In columns (4) to (6) it is coded
one for individuals who say they can trust others or that “it depends”, and zero otherwise. Source:
GSS cumulative data file 1972-2008. The explanatory variables are described in detail in Section
3.3. Source: IPUMS 1% sample of US Census (1970, 1980, 1990, 2000). Columns (1) to (3)
also include the number of serious crimes per 1000 persons. Source: FBI Uniform Crime Reports
1985-2009. Columns (7) to (9) follow the alternative classification of racial groups discussed
in Section 3.3. All specifications also include the logarithm of the MSA size, the MSA median
income level and all the individual characteristics reported in Table A3. The method of estimation
is probit. Reported are marginal probit coefficients calculated at the means. The values in brackets
are Huber robust standard errors clustered at the MSA level. All regressions control for state and
year fixed effects. ∗Significantly different from zero at the 90 percent confidence, ∗∗ 95 percent
confidence, ∗∗∗ 99 percent confidence.

The results on community heterogeneity, however, are not affected by the in-
clusion of crime. Racial fragmentation remains the only measure of diversity
that is significantly related to trust, using both alternative indices of aggregate in-
come inequality. However, when explicitly accounting for the income inequality
between racial groups in column (3), the coefficients of both racial fragmentation
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and crime become insignificant, while the between-groups inequality is significant
at the 99% confidence level. This provides a strong confirmation of the fact that
racial income inequality affects social capital through more general channels than
just by increasing the levels of criminality in the community. Columns (4) to (6)
consider assigning respondents who answer the trust question “it depends” to the
category of trusting individuals. The change involves 5% of total respondents, so
that under this coding trusting individuals increase from 38% to 43% of the total.
Column (4) considers all measures of community heterogeneity simultaneously
using the Gini index of income inequality, while column (5) substitutes it with the
Theil index. Column (6) divides the Theil index into its two components. The pat-
tern of results is very similar to the baseline sample, and the estimated impact of
the between-groups inequality is 35% higher under this coding. Finally, columns
(7) to (9) consider the alternative racial classification used in previous studies and
discussed in the data section. In both columns (7) and (8) the alternative index of
racial fragmentation is a significant predictor of trust. In column (7) also the Gini
index is significant at the 90% confidence level. One likely explanation is that,
under the alternative classification of races, the collinearity of income inequality
with the racial fragmentation index is reduced by the failure to allot part of the
(white) hispanic population to its own racial group. As in the baseline sample, the
coefficients of racial fragmentation drops by more than 50% in column (9), which
explicitly considers the income inequality between racial groups. The latter is sig-
nificant at the 95% confidence level, and the point estimate is very similar to that
of the baseline sample.

Cultural versus Experiential Trust

Table 2.12 tests the two alternative hypothesis of cultural and experiential for-
mation of trust suggested, respectively, by Algan and Cahuc (2010) and Uslaner
(2008). The former authors argue that trust is mostly inherited and that the dif-
ferent level of trust among GSS respondents depends on their ethnic background.
Uslaner (2008) instead considers the importance of day-to-day experience, in par-
ticular the impact of living among people who behave honestly and are themselves
trusting.

Columns (1) to (3) start by testing the cultural foundation of trust. Column
(1) includes the ethnicity of the respondents compared to the benchmark group
of individuals (Swedish). The results are in line with those of Algan and Cahuc
(2010) and show that US citizens of hispanic and mediterranean origins (Mexican,
Italian, Portuguese, Spanish) trust significantly less than their fellow citizens of
Swedish origin. Column (2) adds community characteristic, including aggregate
income inequality, and shows that racial fragmentation remains a negative and
significant predictor of trust levels in the MSA. Community characteristics seem
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Table 2.12: Inherited vs Experiential Trust

Respondent Ethnicity Ethnicity Share in the MSA

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

Racfr -0.191*** -0.112 -0.117 -0.066
(0.07) (0.08) (0.08) (0.08)

Ethnfr -0.031 -0.069
(0.09) (0.09)

Theil 0.037 0.028
(0.19) (0.19)

Btw Theil -1.144* -1.244*
(0.65) (0.69)

Wth Theil 0.174 0.204
(0.19) (0.21)

Africa -0.088 -0.086 -0.086 -1.178 -0.697 0.199
Austria -0.054 -0.050 -0.050 4.839* 4.527* 5.206**
Canada -0.027 -0.015 -0.015 5.304 4.546 3.508
Czech Republic -0.016 -0.034 -0.034 -1.176 -0.823 -1.036
Denmark 0.045 0.051 0.052 -0.797 -0.869 -1.043
United Kingdom 0.020 0.016 0.017 0.217 0.152 0.134
Finland -0.027 -0.019 -0.019 -2.842 -2.865 -3.371
France -0.006 -0.007 -0.007 1.063*** 1.007*** 0.925**
Germany -0.031 -0.037 -0.037 0.166 0.091 0.119
Hungary -0.036 -0.043 -0.042 1.339 0.888 1.057
Ireland 0.019 0.014 0.014 0.118 -0.003 0.052
Italy -0.064* -0.064* -0.063* 0.143 0.123 0.090
Netherlands -0.049 -0.050 -0.051 0.781*** 0.691*** 0.533***
Norway 0.038 0.045 0.046 -0.873 -0.964 -1.085*
Poland -0.056 -0.062 -0.062 0.124 0.088 0.038
Portugal -0.116** -0.123** -0.123** -0.655 -0.719 -0.672
Mexico -0.095*** -0.092** -0.091** -0.031 -0.006 0.105
Russia -0.064 -0.062 -0.062 -0.309 -0.053 -0.236
Spain -0.088** -0.080* -0.080* -3.997* -3.871* -4.187*
Switzerland 0.025 0.022 0.022 4.270* 3.926* 3.655
Yugoslavia -0.100 -0.104 -0.104 -4.718 -3.723 -3.897
India -0.171*** -0.152*** -0.151*** 2.847 3.394* 3.829**
Belgium 11.544** 11.345** 6.434
Sweden 0.995 0.911 1.305
Observations 13030 13030 13030 18733 18733 18733

Note: The dependent variable is Trust, coded one for individuals who say they can trust
others, and zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory
variables are described in detail in Section 3.3. Source: IPUMS 1% sample of US Census
(1970, 1980, 1990, 2000). All specifications also include the logarithm of the MSA size, the
MSA median income level and all the individual characteristics reported in Table A3. The
method of estimation is probit. Reported are marginal probit coefficients calculated at the
means. The values in brackets are Huber robust standard errors clustered at the MSA level.
All regressions control for state and year fixed effects. ∗Significantly different from zero at
the 90 percent confidence, ∗∗ 95 percent confidence, ∗∗∗ 99 percent confidence.
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orthogonal to the individual ethnicities, which maintain the same pattern observed
in the previous column. Column (3) separates the MSA inequality into its two
components and confirms the finding from Table 2.1: the coefficient of income
inequality between racial groups is significant at the 90% level, whereas that of
racial fragmentation drops by half and becomes insignificant.

Columns (4) to (6) test the experiential foundation of trust. Column (4) re-
gresses trust on the shares of different ethnicities in the MSA and finds some con-
firmation for Uslaner’s hypothesis: MSA with larger communities of high trusting
individuals (like Belgian, Dutch, Austrian or French) display higher levels of av-
erage trust. On the contrary, areas characterized by larger communities of low
trusting individuals such as the Spanish display lower average levels of trust. Col-
umn (5) introduces the community characteristics (excluding the ethnic fraction-
alization index which is highly collinear with its own components): neither racial
fragmentation nor the aggregate income inequality are significant predictors of
trust in the community once the ethnicity shares are taken into account. Column
(6) splits aggregate income inequality into within and between-groups inequality
and confirms the negative and significant impact of the latter. The coefficient is
similar to that of the baseline sample and implies that a one standard deviation in-
crease in income disparities between racial groups reduces trust by 1.7 percentage
points.

2.5 Interpretation and further implications

2.5.1 Interpretation
The main result from the previous section is that communities characterized by
greater racial income inequality have lower levels of social trust. This suggests
that racial diversity is more detrimental when associated with income disparities
between races and that, similarly, income inequality is more harmful when it has
a marked racial connotation. Overall, the result can be summarized by saying that
levels of social trust are lower when the two dimensions of economic and racial
heterogeneity are combined, rather than separated.

In this section I outline a simple conceptual framework that helps to rationalize
the underlying features of individual trust consistent with this pattern.14 To do so,
I start by considering two hypothetical communities in which 50% of the citizens
are black and 50% are white, and 50% are rich and 50% poor (see Figure 2.5).
The only difference between the two communities is the way in which income
is distributed across racial groups. In the first community, for both blacks and
whites, half of the group is rich and half is poor. In the second, all whites are

14A formal treatment of the results discussed in this section can be found in Appendix 2.8.
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rich and all blacks are poor. This amounts to say that the income inequality in the
first community stems from differences within racial groups, while in the second
it stems from differences between racial groups.

Figure 2.5. Two hypothetical communities

First Community

White Black Inequality
Rich 50% 0% 50%
Poor 0% 50% 50%
Race 50% 50%

Second Community

White Black Inequality
Rich 25% 25% 50%
Poor 25% 25% 50%
Race 50% 50%

Suppose that individuals have a preference for similarity, so that they trust
more those citizens who look similar to themselves.15 The similarity can be in
terms of both race and income, so that identical individuals have both the same
race and income level; partially similar individuals have either the same race or
the same income; and individuals that are different have no common element of
similarity. It is easy to see that in the first community there is a lower amount of
both identical and different individuals, but a greater amount of individuals that
are partially similar, compared to the second in which all individuals are either
identical or different.

For the sake of contrasting the overall amount of trust in the two communities,
observe that moving from the first to the second requires making 25% of whites
richer and 25% of blacks poorer. For any citizen of the first community, therefore,
moving to the second means increasing by 25% the number of both identical and
different individuals. If the individual preferences for similarity were linear, such
change in the racial composition of income inequality would have no impact, and
the two communities would display the same overall amount of trust despite their
differences. Under linear preferences, the increase in the number of identical
individual would perfectly compensate for the increase in the number of different
individuals.

The assumption of linearity, however, is inconsistent with the empirical re-
sults of the previous section. Communities like the second in our example, in
which racial and economic identities coincide, have lower trust than communities
like the first, in which racial and income identities are separated. What this sug-
gests instead, is that preferences for similarity are nonlinear and fall at increasing

15This assumption has a long tradition in both psychology and sociology. Allport (1954) for
instance reports that “People mate with their own kind. They eat, play, reside in homogeneous
clusters. They visit with their own kind, and prefer to worship together”.
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rates as individuals become more different. If this is the case, we can rationalize
why the overall level of trust is lower when racial and income heterogeneity are
combined, rather than separated. With decreasing returns to similarity, a rise in
the number of identical individuals, and the corresponding increase in individual
trust, does not compensate for a rise of the same amount in the number of different
individuals, and the corresponding decrease in individual trust. To go back to our
example, this means that, from the point of view of any black or white individual
in the second community, the 25% increase in people of the same race and income,
does not compensate for the 25% increase in people of different race and income,
leading to a lower amount of overall trust compared with the first community.

Figure 2.3: Trust and dimensions of similarity

Figure 2.3 graphically summarizes the discussion above. The x–axis plots the
dimensions of similarity among citizens in the community, while the y–axis plots
the corresponding amount of trust. I define w2 as the amount of trust towards
individuals similar in both race and income, and w1 as the amount of trust towards
those similar in only one dimension. It is natural to assume that w2 > w1. For
simplicity, I also normalize to 0 the amount of trust towards individuals different in
both dimensions. The key condition for individual trust to be consistent with the
observed empirical data is w2 < 2w1, reflecting the nonlinear relation between
trust and similarity discussed above. If this condition holds, then for any given
amount of racial fragmentation and overall income inequality, the level of trust is
lower when racial and income heterogeneity are combined rather than separated.
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This condition will emerge analytically from the formal conceptual framework.16

2.5.2 Further implications

My results are consistent with a pattern of individual trust that falls at increasing
rates as individuals become more different. This assumption yields further testable
implications. The first regards the different impact of income inequality between
races for communities with different levels of racial fragmentation. In this con-
text, the fact that trust towards different individuals decreases at increasing rates
implies that a greater inequality between different races has a more detrimental
effect in more racially fragmented communities.

To build intuition for this result, observe in first place that the two hypothetical
communities described in the previous subsection represent the most racially frag-
mented societies one can think of in a setup with only two racial groups. Then,
maintaining the same parameters w1 and w2 as before, consider a different pair
of communities in which 80% of the citizens are white and only 20% are black.
These communities are less racially fragmented than those in the previous subsec-
tion. As before, imagine that the only difference between the two lies in the racial
composition of income inequality, and that the distributional pattern they follow is
the same as before (in the first community half of the members of both groups are
rich, and half are poor; in the second, all whites are rich and all blacks are poor).

Considering this pair of less fragmented communities, and repeating the previ-
ous experiment of increasing racial income inequality by moving from the first to
the second, the effect on the overall amount of trust is still negative, but less than
before. The reason is that in this case, due to the asymmetric racial composition
of the communities, when racial income inequality increases, a greater amount of
individuals in the more populous group become similar in two dimensions. In the
current example, an additional 40% of white individuals has the same race and
income in the second community compared to the first. This is much greater than
the 25% increase in the previous example. Also, the increase in the number of
citizens that are different in two dimensions is much more contained than before,
only 10%. Of course the situation is inverted for citizens of the minority group, as
moving from the first to the second community implies that they lose 40% of in-
dividuals that were similar in at least one dimensions, while gaining only 10% of
individuals similar in both dimension. However, since they are the minority, their
weight in the overall trust level of the society is smaller and the effect of the more
populous group dominates. As a result, the overall amount of trust in the second
society compared to the first is lower, as in the previous example, but the differ-
ence between the two communities is smaller than in the previous case in which

16See Parametric Assumption B in Appendix 2.8
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the two communities were more racially fragmented. Figure 2.4 graphically illus-
trates this point in the case of two races and two income levels per community.

Figure 2.4: Plot of ∆1 at different levels of p

A second implication of the nonlinear relation between trust and similarity re-
gards the impact of racial income inequality on different racial groups of the same
community. Appendix 2.8 formally shows that minority groups are those whose
level of trust decreases the most when income disparities between racial groups
increase. Intuitively, this depends on the different population share of each racial
group. By increasing racial disparities, all groups reduce their amount of trust
because, as we saw, the additional trust towards individuals of the same race and
income does not compensate for the additional distrust towards those of different
race and different income. However, the impact is milder for the most populous
groups, because of the higher number of individuals that become similar in two
dimensions when racial income inequality increases. On the contrary, minority
groups are those who have more to lose when racial disparities increase. Since
there are few people of the same race, when racial income inequality increases the
additional number of those who can become similar in both income and race is
lower than the number of those who become different under the two dimensions.
The first implication is tested empirically in Table 2.13. The table investigates
whether more racially fragmented communities are more negatively affected by
greater inequality between racial groups. I start by dividing the sample cross-
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Table 2.13: Racial Inequality and Fractionalization

(1) (2) (3) (4) (5) (6) (7) (8)

Below Median Above Median Pre-1994 Post-1994

Racfr -0.260** -0.188 -0.330** -0.147 -0.242** -0.174 -0.452** -0.296
(0.13) (0.18) (0.14) (0.15) (0.12) (0.13) (0.20) (0.21)

Ethnfr -0.174 -0.186 0.237 0.101 0.082 0.064 0.204 0.003
(0.12) (0.12) (0.17) (0.17) (0.16) (0.16) (0.18) (0.21)

Theil 0.035 0.187 -0.340 0.384
(0.27) (0.27) (0.33) (0.35)

Btw Theil -1.454 -3.186*** -1.577 -2.661*
(2.18) (0.85) (1.27) (1.58)

Wth Theil 0.091 0.773*** -0.238 0.942**
(0.30) (0.24) (0.36) (0.43)

Observations 9021 9021 8889 8889 10908 10908 6150 6150

Note: The dependent variable is Trust, coded one for individuals who say they can trust others,
and zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory variables are
described in detail in Section 3.3. Source: IPUMS 1% sample of US Census (1970, 1980, 1990,
2000). Columns (1)-(2) consider MSA below the median racial fragmentation level. Columns
(3)-(4) MSA above the median racial fragmentation level. Columns (5)-(6) consider years until
1994. Columns (7)-(8) years after 1994. All specifications also include the logarithm of the MSA
size, the MSA median income level by race and all the individual characteristics reported in Table
A3. The method of estimation is probit. Reported are marginal probit coefficients calculated at
the means. The values in brackets are Huber robust standard errors clustered at the MSA level.
All regressions control for state and year fixed effects. ∗Significantly different from zero at the 90
percent confidence, ∗∗ 95 percent confidence, ∗∗∗ 99 percent confidence.

sectionally, separating the MSAs below the median level of racial fragmentation
from those above the median. Columns (1) and (2) show that, for less fragmented
MSA, racial diversity is detrimental for trust, while there is no significant effect
of between-groups inequality. This is in line with the predictions above, as in
racially homogeneous communities the amount of individuals becoming similar
in both race and income when racial income inequality increases is such as to
compensate the increase in the number of individuals becoming different in both
dimensions. On the contrary, columns (3) and (4) show that for highly fragmented
MSA, between-groups inequality has a significant effect on trust. The sign is as
expected, in line with the framework above. The coefficient of between-groups in-
equality is more than twice that observed in the group of less fragmented commu-
nities, and it is significant at the 99% confidence level. In this sample, an increase
by one standard deviation in racial disparities between racial groups reduces trust
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by more than 4%. Notice also that the positive coefficient of within-groups in-
equality in column (2) is not inconsistent with my conceptual framework. Greater
within-groups inequality reduces the number of individuals similar in two dimen-
sions, but it also increases the number of individuals similar in one dimension.
In racially fragmented communities the second effect prevails, so that the overall
effect on trust is positive.
Columns (5) to (8) split the sample over time, looking at the effect of between
and within-groups inequality before and after 1994.17 As the average racial frag-
mentation after 1994 is 37% higher than before, the effect of both components is
expected to be stronger in the latter period. This is indeed what the data show,
following a pattern similar to the cross-sectional separation. Columns (6) shows
that before 1994, in the period of lower racial fragmentation, the between-groups
inequality is not a significant predictors of trust. On the contrary, after 1994 the
coefficient is statistically significant and has the expected sign, as shown in col-
umn (8). This finding confirms that the more racially fragmented a community is,
the more detrimental the effect of increasing racial income inequality.
Table 2.14 tests the second implication of the outlined conceptual framework, re-
garding the heterogeneous impact of racial income inequality on the trust levels
of racial groups with different sizes. I identify the race of GSS respondents and
estimate the impact of between-groups inequality in each of the different subsam-
ples.18 A stronger impact of racial income inequality is expected for respondents
belonging to racial minorities, while the effect should be milder for those be-
longing to the most populous group. The results confirm these expectations, by
showing a negative effect of greater racial income inequality for all racial groups,
but stronger in the case of racial minorities. In particular, greater racial income
inequality has a negative but not significant effect in the sample of White respon-
dents, while the effect is roughly three times as large, and statistically significant,
for both Black and Hispanic respondents. In the case of Blacks, a one standard
deviation increase in between-groups inequality reduces trust by 6.5%, while in
the case of Hispanics the reduction is more than 8%. The other minority groups,
Asian and Indian Americans, have fewer respondents, so that their effect is esti-
mated imprecisely and it is not statistically significant.

17I use 1994 as the threshold year in order to maximize comparability with Alesina and La Fer-
rara (2002) and Costa and Kahn (2003) whose samples cover the period 1974-1994. Fixing the
threshold at 1990, which maximizes the sample comparability in terms of observations between
the two periods, yields similar results.

18Around 20% of respondents do not report their race, and therefore can’t be included in the
estimation.

79



“THESIS23” — 2012/6/15 — 8:58 — page 80 — #96

Table 2.14: Racial Inequality and Population Groups

(1) (2) (3) (4) (5)

Whites Blacks Ind Am Asian Hispanic

Racfr -0.182 0.030 0.899** -5.616*** 0.285
(0.12) (0.18) (0.42) (1.26) (0.44)

Ethnfr -0.089 -0.003 -1.162** -0.649 -0.607
(0.12) (0.22) (0.49) (1.46) (0.38)

Btw Theil -1.553 -4.526*** -0.978 -7.718 -5.705**
(1.01) (1.74) (4.57) (6.26) (2.67)

Wth Theil 0.455* 0.415 -0.544 -2.703 1.953**
(0.24) (0.60) (1.06) (2.38) (0.85)

Observations 10829 1967 502 266 954

Note: The dependent variable is Trust, coded one for individuals who say they can trust others,
and zero otherwise. Source: GSS cumulative data file 1972-2008. The explanatory variables are
described in detail in Section 3.3. Source: IPUMS 1% sample of US Census (1970, 1980, 1990,
2000). All specifications also include the logarithm of the MSA size, the MSA median income
level by race and all the individual characteristics reported in Table A3. The method of estima-
tion is probit. Reported are marginal probit coefficients calculated at the means. The values in
brackets are Huber robust standard errors clustered at the MSA level. All regressions control for
state and year fixed effects. ∗Significantly different from zero at the 90 percent confidence, ∗∗ 95
percent confidence, ∗∗∗ 99 percent confidence.

2.6 Conclusions

So far, the literature on the determinants of trust and social capital formation has
neglected the role of income inequality along racial lines (racial income inequal-
ity). I show that greater racial income inequality lowers social capital in US
metropolitan areas. Moreover, once racial income inequality is accounted for,
racial fractionalization becomes a statistically insignificant determinant of social
capital in US metropolitan areas. This suggests that it is not racial differences
per se that matter for social capital formation but racial differences that coincide
with income differences. My empirical results are consistent with a simple con-
ceptual framework where social capital formation decreases at increasing rates as
individuals become more different. I also document empirical support for fur-
ther implications deriving from this assumption. In particular, I show that income
disparities between racial groups have a more detrimental effect in more racially
fragmented communities and that minority groups always reduce trust more than
the majority group when the inequality between races increases.
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2.7 Appendix A. Alternative measures of racial di-
versity

In addition to the racial and ethnic fragmentation indices commonly adopted in
the literature on social capital, I also test my results using two other measures of
community diversity constructed from the US Census. The first is an index of
racial polarization, defined as:

Polarm = 1−
∑
r

(
1/2− Srm

1/2

)2

Srm

The index measures the extent to which the community’s racial composition is
different from the bipolar distribution, representing the highest amount of possible
polarization in the society. In a society characterized by only two racial groups, the
polarization index is equal to the racial fragmentation index up to a scalar (Garcia-
Montalvo and Reynal-Querol (2005)). When there are more than two groups,
the relation between the two measures breaks down. This is the result of their
different weighting schemes. While both the polarization and the fragmentation
index estimate the probability that two randomly chosen individuals belong to
different groups, the former weighs the probability by the different groups size
while the latter does not.

The second alternative measure of diversity is a racial segregation index. I use
the entropy index, calculated by Iceland (2004) from US Census data:

Segrm =
∑
r

∑
i

(
tim

TmEm

)
sirm ln

(
sirm
Srm

)

where tim is the number of citizens in Census tract (neighborhood) i of MSA
m, Tm is the total number of individuals in MSAm, sirm is the share of individuals
of race r in Census tract i of MSA m, Srm is the total share of individuals of race
r in MSA m, and Em is the entropy score defined as

∑
r Srmln

(
1

Srm

)
. Basically,

the entropy index represents the weighted average deviation of each Census tract’s
racial diversity from the MSA-wide racial diversity, expressed as a fraction of the
total MSA’s racial diversity. The index ranges between 0 and 1. When all Census
tracts have the same composition as the overall MSA, the index is at its minimum.
When each Census tract in the MSA is completely segregated, so that only one
racial group is present, the index achieves its maximum.
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2.8 Appendix B. Conceptual Framework
I consider a community consisting of two racial groups, labelled by i = 1, 2. I
suppose that there is a fraction p ∈ [0, 1] of individuals belonging to the first
racial group and a fraction 1 − p of individuals of the second. Therefore, the
level of racial fragmentation of the community is represented by the parameter p:
increasing p from 0 to 1/2, the racial fragmentation increases from the minimum
to the maximum value.

To introduce the within-groups inequality I suppose that within each racial
group there is a fraction αi of rich and a fraction 1 − αi of poor (αi ∈ [0, 1]; i =
1, 2). For the rich the level of income is assumed to be the same, and similarly for
the poor. I shall be particularly interested in two extreme cases:

(i) α1 = 1, α2 = 0 (or α1 = 0, α2 = 1): in this case the between-groups
inequality is maximum, whereas the within-groups inequality is minimum;

(ii) α1 = α2 = 1/2: conversely, in this case the between-groups inequality is
minimum, whereas the within-groups inequality is maximum.

For every racial group, I shall denote by ω2 > 0 the level of trust of each indi-
vidual towards another individual both of the same race and of the same income.
On the other hand, I shall denote by ω1 > 0 the level of trust towards another
individual either of the same race, yet of different income, or of the same income,
yet of different race.19 Clearly, it is natural to assume ω2 > ω1, as I do in the fol-
lowing. Finally, I suppose to be equal to zero the level of trust towards individuals
both of different race and of different income.

On these grounds, the expected trust level from a random match for a rich
belonging to the first racial group is the following:

W
(r)
1 = [α1ω2 + (1− α1)ω1] p+ α2ω1(1− p) ,

whereas for a rich belonging to the second racial group is

W
(r)
2 = [α2ω2 + (1− α2)ω1] (1− p) + α1ω1p .

Similarly, the expected trust levels for the poor belonging to each racial group are,
respectively:

W
(p)
1 = [(1− α1)ω2 + α1ω1] p+ (1− α2)ω1(1− p) ,

and
W

(p)
2 = [(1− α2)ω2 + α2ω1] (1− p) + (1− α1)ω1p .

19This assumption is only made for simplicity. A third level of trust ω3 6= ω1, towards individ-
uals of the same income but of different race, could be easily dealt with.
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Clearly, the share of rich individuals belonging to the first racial group in the
total population of the community is α1p, whereas the share of the poor of the
same racial group is (1− α1)p. Therefore, the expected trust level W1 of the first
racial group is obtained multiplying W (r)

1 by the population share α1p and W (p)
1

by the population share (1− α1)p and summing over the two terms. This gives

W1 =
{[
α2

1 + (1− α1)
2
]
ω2 + 2α1(1− α1)ω1

}
p2+[α1α2 + (1− α1)(1− α2)]ω1p(1−p) .

Similarly, the expected trust level W2 of the second racial group is obtained mul-
tiplying W (r)

2 by the population share α2(1− p) and W (p)
2 by the population share

(1− α2)(1− p) and summing over the two terms. This gives

W2 =
{[
α2

2 + (1− α2)
2
]
ω2 + 2α2(1− α2)ω1

}
(1−p)2+[α1α2 + (1− α1)(1− α2)]ω1p(1−p) .

Then, the total trust level W := W1 + W2 of the community has the following
expression:

W =
{[
α2

1 + (1− α1)
2
]
ω2 + 2α1(1− α1)ω1

}
p2 + (2.8.3)

+
{[
α2

2 + (1− α2)
2
]
ω2 + 2α2(1− α2)ω1

}
(1− p)2 +

+ 2 [α1α2 + (1− α1)(1− α2)]ω1p(1− p) .

In the following I address the dependence of W on the quantities p, α1 and α2,
to investigate how the total level of trust in the community is affected by different
levels of racial diversity, between-groups inequality and within-groups inequality.
As observed above, increasing p from 0 to 1/2 increases the racial diversity of the
model community from its minimum to its maximum, while changing the values
of the couple (α1, α2) from (1, 0) to (1/2, 1/2) the limit situations concerning
between-groups and within-groups inequality are obtained.

In this connection, observe that for both (α1, α2) = (1, 0) and (α1, α2) =
(0, 1) the total trust level is simply

W̃ = ω2

[
p2 + (1− p)2

]
.

Instead of studying the total trust level itself, it seems natural to address its change
with respect the extreme situation represented by W̃ .

Thus I shall study the difference ∆1 := W − W̃ , namely

∆1 =
{[

(α2
1 − 1) + (1− α1)

2
]
ω2 + 2α1(1− α1)ω1

}
p2 + (2.8.4)

+
{[

(α2
2 − 1) + (1− α2)

2
]
ω2 + 2α2(1− α2)ω1

}
(1− p)2 +

+ 2 [α1α2 + (1− α1)(1− α2)]ω1p(1− p) =

= 2α1(1− α1)(ω1 − ω2)p
2 +

+ 2α2(1− α2)(ω1 − ω2)(1− p)2 +

+ 2 [α1α2 + (1− α1)(1− α2)]ω1p(1− p)
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as a function p, α1 and α2. Observe that the expression of W is invariant under
the transformation p→ 1− p, α1 → α2, as it must be.

Another relevant quantity I shall address is the difference ∆2 := W1 −W2

between the trust levels of the two racial groups, namely

∆2 =
{[
α2

1 + (1− α1)
2
]
ω2 + 2α1(1− α1)ω1

}
p2− (2.8.5)

−
{[
α2

2 + (1− α2)
2
]
ω2 + 2α2(1− α2)ω1

}
(1− p)2 =

= 2α1(1− α1)(ω1 − ω2)p
2−

− 2α2(1− α2)(ω1 − ω2)(1− p)2 .

I shall now pursue the analysis under the following
Parametric Assumption (A): α1 + α2 = 1 (α1, α2 ∈ [0, 1/2]) ,

The reason of the above assumption is that it is satisfied in the extreme cases
(i)-(ii) mentioned at the beginning of this section - namely, (α1, α2) = (1, 0) and
(α1, α2) = (1/2, 1/2). In fact, if (A) holds, I can connect the case (α1, α2) =
(1, 0) to (α1, α2) = (1/2, 1/2) by increasing α2 from 0 to 1/2 (accordingly, α1

decreases from 1 to 1/2). Therefore, making assumption (A) and increasing α2

from 0 to 1/2 is a simple way in the model to decrease the between-groups in-
equality while increasing the within-groups inequality.

Observe that

α1 = 1− α2 , 1− α1 = α2 if (A) holds .

Therefore, under assumption (A) the difference ∆1 becomes simply (see (2.8.4)):

∆1 = 2α2(1− α2)
{

(ω1 − ω2)
[
p2 + (1− p)2

]
+ 2ω1p(1− p)

}
= (2.8.6)

= 2α2(1− α2)
[
−2ω2p

2 + 2ω2p+ (ω1 − ω2)
]
.

Let me now make the following
Parametric Assumption (B): ω1 < ω2 < 2ω1 .

If (B) is satisfied, it is immediately seen from (2.8.6) that the difference ∆1

vanishes at two values of the parameter p, namely

p = p± :=
ω2 ±

√
ω2(2ω1 − ω2)

2ω2

.

The following result is also an immediate consequence of equality (2.8.6):
Let assumption (A) be satisfied.
(a) If (B) holds, the difference ∆1 is positive in the interval (p−, p+) ⊆ (0, 1),
zero at p = p± and negative elsewhere. Moreover,
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• the interval (p−, p+) is centered at p = 1/2 and only depends on the values
of ω1 and ω2. It extends to the whole interval (0, 1) in the limiting case
ω1 = ω2 and shrinks to the point {1/2} in the limiting case ω2 = 2ω1;

• for every fixed p ∈ (p−, p+), the difference ∆1 increases when α2 increases
in the interval [0, 1/2].

(b) If (B) fails, then the difference ∆1 is always negative.

Figure 2.6 plots the graph of ∆1 at different levels of p. Is it worth observ-
ing that the region of positivity of ∆1 (if (A) and (B) are satisfied) is centered
at the value p = 1/2, namely where the racial fragmentation is maximum. On
the other hand, ∆1 is zero when α2 = 0 - namely, when the between-groups in-
equality is maximum, whereas the within-groups inequality is zero - and increases
when the within-groups inequality does (whereas the between-groups inequality
decreases). These results represent the formal counterpart of the first two impli-
cations discussed qualitatively in section 2.5.
Let me now address the quantity ∆2. If assumption (A) holds, it reads simply (see
(2.8.5)):

∆2 = 2α2(1− α2)(ω1 − ω2)
[
p2 − (1− p)2

]
=

= 2α2(1− α2)(ω2 − ω1)(1− 2p) .

Then I have the following result:
Let assumption (A) be satisfied and ω1 < ω2. Then for any α2 ∈ [0, 1/2]

W1 > W2 ⇔ p < 1/2 .

Moreover, for every fixed p < 1/2 the difference W1 − W2 increases when α2

increases in the interval [0, 1/2]. This result represents the formal counterpart of
the third implication discussed qualitatively in section 2.5.
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Chapter 3

MEDIA INFLUENCE AND
POLITICAL POWER. EVIDENCE
FROM THE RISE OF
BERLUSCONI (Joint with R.
Durante and P. Pinotti)

3.1 Introduction
In January 1994 Silvio Berlusconi, a prominent Italian media mogul, announced
his decision to enter the political field and run for office in the coming politi-
cal elections, at the head of his newly created party “Forza Italia”. At that time,
Berlusconi was the owner of the largest private television network in the country,
Mediaset, with diversified businesses in construction, entertainment, finance and
football. Two months later, in March 1994, Forza Italia gained 21% percent of
the national vote, becoming the dominant force in a government coalition led by
Berlusconi himself. The electoral success represented the starting point of a po-
litical career that brought him to be prime minister during eleven of the following
seventeen years and to win three of the five political elections held in the period
1994-2011.

Many scholars and political observers have stressed the key role played by
television in Berlusconi’s political rise [Statham (1996), Ricolfi (1997)]. The
combination of private interests and political power in the same hands has also
led many international observers to consider him unfit to govern,1 and Italy to be
classified by most international indicators of freedom of the media as a semi-free

1See for example The Economist, 28/4/2001 and 30/7/2003
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country.2 In this paper, we empirically investigate the relationship between media
influence and political power, adding empirical structure to the debate concerning
the role of commercial television on Berlusconi’s political rise.

We exploit the differential exposure of Italian municipalities to Berlusconi’s
commercial television network, Mediaset, due to geographical reasons. While
some municipalities were reached by the commercial television signal as early as
in 1985, others were only reached in later years, and some had to wait until 1990.
Our identification hinges on the exogenous nature of Mediaset signal intensity
across Italian municipalities in the period 1985-1990. We argue that this was
largely due to the prior existence of local private television outlets - that Mediaset
would eventually buy as it expanded - as well as to geographic characteristics
which either facilitated or hampered the transmission of the broadcasting signal
[Ortoleva (2002), Forgacs (2000)]. To account for the endogenous location of
television antennas, we control for the estimated signal intensity in absence of
topographic obstacles. This takes into account the distance between municipalities
and antennas, as well as the technological characteristics of the latter. Once these
factors have been controlled for, the remaining differences in signal intensity are
only due to the exogenous variation in municipalities’ topography.

Our results show that municipalities that were exposed earlier to commercial
television voted more for Berlusconi in 1994, when he first run for office. In
particular, our results imply that a one standard deviation increase in Mediaset
signal reception in 1985 is associated with a 0.7% increase in Forza Italia’s voting
share in 1994. We also show that the effect is persistent and contributes to explain
Forza Italia’s electoral result in the following elections of 1996 and 2001, even
though to a lesser extent.

One relevant aspect of our analysis is represented by the non-informative na-
ture of Mediaset channels during the early period 1985-1990. No television news
were broadcasted on Mediaset channels until 1991, so that early exposed mu-
nicipalities were not subject to more political information, but rather to more
movies, TV series and quiz shows. Our results show that longer exposure to
(non-informative) media is associated with a significantly higher support for Forza
Italia. This suggests a cultural effect exerted by television, instilling values that
would later pave the way for Berlusconi’s political success. Consistent with the
hypothesis of cultural influence exerted by commercial television, we provide ev-
idence for a shift toward goods and services of conspicuous consumption, such as
clothing, body care and entertainment, in municipalities that were exposed earlier
to Mediaset signal.

2The 2011 Freedom in the World ranking ranks Italy at the 34th place, last one among West-
ern democracies and the only one classified as semi-free, behind countries like Mali, Ghana and
Trinidad and Tobago.
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To test the assumption that voting differences derive from different exposure
to commercial television within areas otherwise characterized by similar socio-
economic characteristics, we assess the balance in observable characteristics prior
to commercial television introduction. In particular, we focus on electoral results
during the 1970s and 1980s to show that commercial television exposure is not
systematically correlated with the voting share of any other party before 1994.
The results of this placebo experiment confirm that pre-existing electoral trends
did not systematically differ across municipalities that were later exposed to a
different extent to the Mediaset signal, conditional on observables.

Our work fits into the literature on the effect of mass media on political out-
comes. Our results are particularly related to those of DellaVigna and Kaplan
(2007) and Enikolopov et al. (2011), studying the electoral effects of media entry.
DellaVigna and Kaplan (2007) consider the introduction of the conservative cable
television channel Fox News on the electoral results of the 2000 US political elec-
tions. They find that an increase in Fox News availability in US towns increased
the Republican vote by half of a percentage points. Enikolopov et al. (2011) et al.
focus on the availability of the independent NTV channel on the electoral results
of the 1999 Russian political elections. They find that greater NTV reception is
associated with higher voting for the opposition and lower voting for the ruling
party. Both contributions focus specifically on the short-term effects on political
behavior of increased exposure to partisan bias in news coverage. Our contri-
bution is different in that we study the electoral effect of non-informative media
entry. Our results confirm that the greater availability of additional media affects
the electoral results, but we argue that the effect is driven by the cultural influence
of television rather than by partisan bias in news coverage.

Our results on the cultural influence of television are related to those by Put-
nam (1995), Olken (2009), Chong et al. (2008), and Chong and La Ferrara (2009).
Putnam (1995) argues, in the context of contemporary US, that exposure to com-
mercial television reduces individuals’ pro-social behavior, as measured by their
proclivity for participating in community-based associations and collective activ-
ities. Olken (2009) measures the effect of television and radio availability on
measures of social capital in Indonesia. He finds that increasing access to me-
dia substantially reduces participation in social organizations and levels of self-
reported trust. Our identification strategy based on topographic characteristics of
the territory is also based on his work. Finally, Chong et al. (2008) and Chong
and La Ferrara (2009) examine the impact of the diffusion of telenovelas (soap
operas) on women’s fertility behavior and attitudes towards divorce in Brazil. We
share with these studies the idea that media may expose individuals to particular
cultural models which, once adopted, can have significant and long-lasting effects
on their behavior. We differ in that we explore the effect of the cultural influence
of television on individuals’ political attitudes and electoral choices.
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Finally, our research intersects with the literature on media “capture”, or the
notion that external actors (either public or private) may influence the media in
order to distort the information conveyed to viewers such that it favors their in-
terests. For example, several scholars have examined capture on the part of the
government which, in some cases, may have an interest in silencing information
(e.g. about government misconduct, corruption, etc.) that could hurt prospects for
reelection. Besley and Prat (2006) theoretically examine government capture of
the media sector in the context of a political agency model and find that capture
is less likely to occur when the media is independent from the government (i.e.
privately owned) and when there are many competitors in the media market (i.e.
less concentration). Djankov et al. (2003) provide suggestive evidence consistent
with this view through an examination of media control across a number of coun-
tries which reveals that public control is associated with poor government out-
comes. Relatedly, Gentzkow and Shapiro (2006) show that the movement away
from a partisan to an informative press in the United States between 1880 and
1920 was largely driven by heightened competition in the marketplace. Finally,
more direct evidence of the effect of government capture on media coverage is
provided by Durante and Knight (2012), who find that political coverage of the
main Italian public news channel becomes more favorable to the right-wing coali-
tion when Berlusconi is in power, and by DiTella and Franceschelli (2011), who
look at government advertising spending on newspapers in Argentina and find that
an increase in monthly government advertising is associated with a reduction in
coverage of governmental corruption.

The paper proceeds as follows: Section 3.2 provides background information
on the television market and political context in which Berlusconi’s private and
political power emerged. Section 3.3 describes the data. Section 3.4 introduces
the empirical framework and the main results. Section 3.5 provides evidence of
the cultural influence of television. Section 3.6 concludes.

3.2 Background information

3.2.1 The television system

The state-owned TV company (RAI) was established in 1954. For over twenty
years it maintained the public monopoly of broadcasting over the Italian territory.
Despite some attempts to obtain the concession of frequencies, private networks
were prohibited to broadcast over the air, on the consideration that the State pro-
tected and guaranteed better than the private the conditions of impartiality, objec-
tivity and completeness of the television service (judgment 59/1960 of the Con-
stitutional Court).
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Starting in the early 1970s, however, an increasing number of local televisions
started broadcasting via cable, exploiting the legislative vacuum concerning cable
emission. Subject to increasing pressure, the judgment 202/1976 of the Consti-
tutional Court allowed private televisions the exercise of both cable and over the
air broadcasting, provided that the scope did not exceed the “local level”. In the
years following the sentence the market witnessed a tremendous growth. In 1977
the number of registered private television was 256, while in 1978 the number was
up to 400 [Menduni (2002)].

The rise of private television stations came along with the first broadcast syn-
dications, consisting of several (formally) independent local television stations
which simultaneously transmitted the same television show. The most impor-
tant broadcast syndications were Prima Rete, created in 1980 by Rizzoli; Canale
Cinque created in 1980 by Berlusconi; Italia 1 created by Rusconi in 1982; and
Rete 4 created by Mondadori in 1982. In most cases these syndications were
short-lived. The competition over the same products (movies and TV shows) soon
dramatically increased the cost of purchases. Most syndications started to suffer
substantial losses, and eventually went bankrupt or were sold.

Berlusconi’s Mediaset proved to be the most financially sound syndication,
and in a short lax of time came to acquire its main competitors (Italia 1 in 1982
and Rete 4 in 1984) reaching a position of absolute preeminence in the field of
private broadcasting by controlling the three largest private networks. By 1984,
with the acquisition of Rete 4, Mediaset had the same number of channels of the
State television RAI. Furthermore, its advertising agency, Publitalia ’80, exceeded
the turnover of Sipra, the advertising agency of RAI [Menduni (2002)]. Although
the formal officialization of the Italian broadcasting system duopoly would only
happen in 1990, by 1984 Mediaset was already the major opponent to the state-
owned TV company RAI.

The programming of Mediaset channels represented an absolute novelty in the
Italian television landscape of the 1980s. Most of the airtime on Mediaset chan-
nels was devoted to movies, TV series, quizzes and TV shows, often characterized
by the presence of provocative half-naked women.3 On the contrary, only a minor
fraction of the programming was dedicated to information programs. In particular,
Mediaset did not have any newscast until 1991. This programming schedule was
in sharp contrast with that of public television, RAI. The differences are evident
from Figure 3.1, which shows the share of TV series and news coverage on both
RAI and Mediaset in the period 1986-1997. It was only after 1990 that Mediaset
devoted more than 10% of its programming schedule to news and information

3Among many successful shows of this type, the most important one was probably “Drive In”,
broadcasted from 1983 to 1988. There exists a vast sociological literature on the evolution of the
role of the women in post-commercial television Italy [see for instance Zanardo (2010)].
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programs. From then on, the gap between time spent on entertainment and that
dedicated to information was progressively closing.

Figure 3.1: Information and TV series on RAI and Mediaset

In spite of representing the major opponent to the public monopoly since 1984,
Mediaset geographical coverage was not yet comparable to that of the public
broadcasting company RAI. In 1987 the percentage of television users covered
by the Mediaset signal (users whose signal reception is classified as “good”) was
80% for Rete Quattro, 86% for Italia 1 and 92% for Canale 5. This coverage was
obtained through 3800 transmitters scattered over the Italian territory.4 In 1985
(our reference year to estimate the received signal) the coverage was likely to be
much lower, as the number of Mediaset transmitters was only 1700. Full coverage
of the Italian population was only reached in the early 1990s, after that in 1990 the
Italian Parliament passed the Mammı̀ law, a law finally certifying the existence of
a broadcasting duopoly over the national territory and legally entitling Mediaset
to broadcast nationally. We exploit the differential exposure to Mediaset channels
in the period 1985-1990 across Italian municipalities, to perform a quasi-natural
experiment of the impact of commercial television on voting.

3.2.2 The political system and the 1994 elections
Until 1992 Italian politics was regulated by a system of proportional representa-
tion, created in 1948 to give widespread representation to all political voices after

4See judgment 826/1988 of the Constitutional Court

92



“THESIS23” — 2012/6/15 — 8:58 — page 93 — #109

twenty years of Fascist dictatorship. While achieving its aim of representing all
political forces, the proportional system proved to be highly unstable, leading to
the creation of 47 different governments between 1948 and 1992. Paradoxically,
while governments were constantly changing, the ruling parties were extremely
stable: the main ruling party, the Christian Democracy, stayed almost continu-
ously in office during 40 years.

In 1992 the “Tangentopoli” scandal unmasked a system of widespread corrup-
tion among the hegemonic government parties. The lack of political alternation
induced by the proportional system was considered one of the principal causes of
the de-empowerment of the political class [Zagrebelsky (1993)]. In 1993 a refer-
endum was thus approved to abrogate the proportional system. A new electoral
law, the “Law Mattarella”, was voted which provided for the election of members
of House and Senate in a mixed system with a strong majoritarian component
(75%) corrected by a proportional quota of 25%. The new electoral system forced
a restructuring of the party system on a new basis. The prevalence of the majoritar-
ian component favored the emergence of two distinct centre-right and centre-left
coalitions, that would have competed in the first elections held under the new elec-
toral rules in 1994.
Tangentopoli scandal not only resulted in the reform of the electoral system, but
also in a complete restructuring of the previous political groups. The Christian
Democratic party was dissolved, while the other members of the government
coalition that had ruled during the past fifteen years (PSDI, PSI, PLI and PRI)
experienced a progressive electoral meltdown that led to the erosion of their polit-
ical structure and to an increasing number of breakdowns among their members.
In this context, characterized by strong demands for change, Silvio Berlusconi en-
tered the political arena. In December 1993 he created the political party “Forza
Italia”, to run in the elections held three months later, in March of 1994. His
announcement of “taking the field” was given with a televised address on the
Mediaset channels in January 1994. From the outset it was clear that the new
candidate would have made extensive use of television in his election campaign.
As many political observers have pointed out, the appearance of a new political
actor at the head of a new political party, with the strong support of a medium that
was becoming progressively more important for political communication, created
an exceptional combination of conditions that strongly influenced the electoral re-
sults of 1994 [Ricolfi (1997)].
Until January 1994, opinion polls indicated the centre-left coalition, the only one
emerged unscathed from the Tangentopoli scandal, as the clear winner of the com-
ing elections.5 In the next two months, however, the expected votes for Berlus-
coni’s party raised steadily, prompted by the extensive coverage devoted to Forza

5See for instance Corriere della Sera 17/1/1994, pag. 12.
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Italia by Berlusconi’s channels. Forza Italia’s spending for televisions commer-
cials in 1994 accounted for just less than 70% of the total expenditure on airtime
by all parties. More than 99% of this expenditure was spent for airtime on Me-
diaset channels [Statham (1996)]. Furthermore, numerous popular figures and
anchormen from commercial television6 informally supported Silvio Berlusconi’s
candidacy during their programs.
Forza Italia gained twenty-one percent of the national vote in the political elec-
tions of March 1994. The party became the dominant force in a government coali-
tion that also included Alleanza Nazionale, a post-Fascist party that gained 13.5%
of votes, and the Lega Nord, a party strongly geographically characterized and
with secessionist ambitions, that gained 8.4% of votes. The major centre-left
party, PDS, gained 20.4% of votes, while the PPI, the most direct heirs of the for-
mer Christian Democracy stood at 11.1 percent. Overall, Forza Italia was able to
capture the majority of the electorate previously voting for the Christian Democ-
racy and other former ruling parties.

3.3 Data and descriptive statistics

Our main explanatory variable, signal intensity, is constructed exploiting detailed
information on the location and technical specifications of all 1,700 receivers used
by Mediaset in 1985, available from the Italian Ministery of Telecommunications.
We geo-reference this information and combine it with the map of the Italian ter-
ritory. As in Olken (2009) and Enikolopov et al. (2011), we use the Longley-Rice
Irregular Terrain Model to obtain the predicted signal intensity in all Italian mu-
nicipalities. This provides us with a considerable level of spatial detail, as the
Italian system of local administrations comprises 8,104 municipalities with a me-
dian area and population of 22 square kilometers and 2,468 people, respectively.

The Longley-Rice Irregular Terrain Model is a professional radio propagation
software, that was developed by the US Government for frequency planning. The
inputs in the model are the technical characteristics of the transmitters, the longi-
tude, the latitude and the topographic and climatic conditions of the territory. For
each transmitter-municipality pair we obtain the predicted signal intensity, net of
the actual signal loss due to the presence of mountains and other obstacles to the
reception. For each municipality we take the maximum predicted signal across
all transmitters. To isolate the differences in signal intensity due to topography,
we also estimate the signal intensity that would have been obtained if there was a
direct line of sight between the transmitter and the receiver. By simultaneously in-
cluding the predicted signal intensity and the simulated signal intensity in absence

6Among others, Sandra Mondaini and Raimondo Vianello; Mike Bongiorno; Ambra Angiolini.
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of topographic obstacles, we control for the potential endogeneity of transmitters’
location and are able to capture the effect of random variation in signal driven by
territory characteristics. Figure 3.2 graphs the estimated signal accounting for to-
pography over the Italian territory, with municipalities divided by deciles of signal
reception, while Figure 3.3 graphs the estimated signal if there was a direct line
of sight between the transmitter and the receiver.

We match the estimated signal intensity at the municipal level with the elec-
toral results in subsequent political elections. Data on electoral outcomes at the
municipal level come from the Historical Electoral Atlas of the Cattaneo Institute.
Since we are particularly interested in the impact of signal intensity on voting for
Berlusconi’s Forza Italia, we mainly focus on the majoritarian and proportional
quotas of the 1994, 1996 and 2001 political elections. However, we also use data
for all political elections between 1972 and 1992, to conduce balance tests and
show that signal intensity is not predictive of the electoral result of any other po-
litical party than Forza Italia.

Our sample includes 8070 of the total 8104 municipalities in Italy in 1994.
Missing municipalities did not exist in 1985, so that no television signal could be
estimated. When estimating the impact of television signal on Forza Italia’s vote
in 1994, the sample is further restricted to 6583 municipalities for the following
reasons: first, Forza Italia did not run in the 1994 elections in the 258 municipal-
ities of Puglia. Second, proportional voting shares for all parties are missing in
658 Italian municipalities. These are all municipalities in Molise and Val d’Aosta;
60% of municipalities in Abruzzo and 47% of municipalities in Campania. Third,
we exclude 571 municipalities with unreliable voting data. For these municipali-
ties, either the sum of voting shares of all parties exceed 100%, or the number of
voters is greater than the population.
We obtain the relevant socio-economic characteristics of Italian municipalities
from the Statistical Atlas of Municipalities of the Italian National Statistical In-
stitute (Istat). Our baseline specification includes a second order polynomial of
the area and altitude of the municipality, a dummy for whether the municipality is
landlocked, its share of citizens with secondary and tertiary education, the number
of per capita firms and the total population.
Finally, we use data from the General Census of Industry and Services in 1971,
1981, 1991 to calculate the change in the number of outlets and total workers in the
municipality, for each of the 208 sectors of production according to the ATECO
(2001) classification of economic activities. We use these data to investigate the
cultural transmission channel, evaluating the impact of commercial television on
the demand for positional goods such as clothing, cars and leisure, compared to
the demand for non-positional goods. We do not observe the actual demand for
goods, but the change in the equilibrium supply.
Summary statistics for the main variables in our study are reported in Table 3.1.
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Figure 3.2: Simulated Intensity of Mediaset in 1985. Accounting for orography
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Figure 3.3: Simulated Intensity of Mediaset in 1985. Not accounting for orogra-
phy
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The upper panel reports the aggregate statistics over the full sample, while the
lower panels split the sample between municipalities with high and low signal
intensity. Some notable features are the following. First, in the full sample of mu-
nicipalities, the maximum of signal and signalfree coincide while the minimum
is lower for the first measure because of the additional power loss due to topogra-
phy. Second, the comparison of the electoral results for Forza Italia in the overall
sample with those in the two subsamples is already suggestive of the impact of
commercial television on voting. The pattern is also similar when we focus on
the performance of the centre-right coalition. Third, municipalities with high sig-
nal in 1985 were much more populous, more educated and less mountainous than
municipalities with low signal, pointing to the endogenous location of television
antennas. After controlling for the variable signalfree in our specifications, how-
ever, the residual differences in signal are only capturing differences due to the
topography. Finally, a mean comparison test for socio-economic characteristics in
the two subsamples almost always results in a statistically significant difference.
However, these comparisons are based on unconditional means and do not take
into account the electoral district and local labor market fixed effects on which
our identification relies upon.

3.4 Estimation Framework and Results
To estimate the impact of municipality-specific signal reception on political vot-
ing, we relate the voting share of political parties (V otespm) to signal reception
in 1985 accounting for topography (Signalpm), signal reception in 1985 net of
topography (Signalfreepm), and socio-economic characteristics of the munici-
pality (Xpm),

V otepm = α + β1Signalpm + β2Signalfreepm + δXpm + εpm (3.4.1)

where p is party and m is municipality. β1 captures the effect on voting of having
a better Mediaset signal reception in 1985; β2 captures the effect of the signal
intensity that would have been obtained if there was a direct line of sight between
the transmitter and the receiver. Xpm include municipalities characteristics, such
as whether the municipality is landlocked, its area, altitude, total population, share
of secondary and tertiary education, and number of firms per capita. Importantly,
Xpm also includes 2-way fixed effects: 475 electoral districts and 686 local labor
markets. The electoral district FEs keep constant the quality of political candidates
of different coalitions, while the local labor market FEs consider the similar eco-
nomic opportunities and social conditions across municipalities belonging to the
same LLM. The identification of the effect of interest thus relies on differences
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Table 3.1: Summary Statistics
Variable Mean Std. Dev. Min. Max. N

Full Sample Commercial Television Signal

Signal -4.62 11.8 -114.47 39.52 8087

Sigfree -0.36 5.76 -14.77 39.52 8087

FI 1994 19.85 7.09 0 51.76 6586

Area 37.25 49.95 0.2 1307.7 8090

Altitude 357.57 297.6 0 2035 8090

Landlocked 0.92 0.27 0 1 8090

Pop 81 6994 45382 32 2840259 8086

Sh dip laurea 81 0.09 0.03 0 0.32 8086

Imp pc 81 426.59 820.25 0.03 35693.3 8086

Sample Low Commercial Television Signal

Signal -12.06 11.83 -114.47 -2.72 4044

Sigfree -3.74 3.88 -14.77 21.09 4044

FI 1994 18.23 7.46 0 51.76 3193

Area 41.84 48.06 0.2 652.9 4044

Altitude 460.33 322.65 0 2035 4044

Landlocked 0.9 0.3 0 1 4044

Pop 81 4432 15874 32 762895 4031

Sh dip laurea 81 0.08 0.03 0 0.29 4031

Imp pc 81 541.74 1015.64 0.03 35693.3 4031

Sample High Commercial Television Signal

Signal 2.83 5.27 -2.72 39.52 4043

Sigfree 3.02 5.35 -2.96 39.52 4043

FI 1994 21.38 6.37 3.2 45.97 3390

Area 32.63 51.36 0.70 1307.7 4042

Altitude 254.8 227.91 0 1760 4042

Landlocked 0.94 0.24 0 1 4042

Pop 81 9588.79 62179.96 88 2840259 4031

Sh dip laurea 81 0.09 0.04 0 0.32 4031

Imp pc 81 310.18 531.41 0.04 12987.72 4031
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in signal intensity within geographical areas that are plausibly characterized by
similar socio-economic and demographic characteristics. The error term (εpm) is
clustered at the electoral district level.

3.4.1 Baseline Results
In Table 3.2 we estimate our baseline regression relating the voting share of Forza
Italia in 1994 to the predicted signal intensity of Mediaset in 1985. Columns (1)
and (2) consider the predicted signal intensity in presence and absence of geo-
graphical obstacles, respectively. Both coefficient are positive and statistically
significant. The results in column (1) imply that a one standard deviation increase
in signal intensity raises the share of votes obtained by Forza Italia by 1.6 %. In
column (3) we consider the two variables simultaneously, to take into account the
potentially endogenous choice of location of television antennas. After control-
ling for the distance between municipalities and antennas and for the technological
characteristics of the latter (both aspects captured by the variable signalfree),
differences in signal should reflect mainly differences in power due to (plausi-
bly exogenous) differences in topography. Column (3) shows that the results are
only due to topography-driven differences in signal. Compared to column (1),
the coefficient for signal almost halves but remains very precisely estimated and
highly statistically significant, implying that a one standard deviation increase in
signal reception raises the voting share for Forza Italia by 0.8 percentage points.
Columns (4) and (5) include geographical and social controls for Italian munic-
ipalities: larger, more mountainous and landlocked municipalities voted less for
Forza Italia, whereas those with a higher share of secondary and tertiary educa-
tion among the population voted more. The estimated impact of signal intensity
is virtually unchanged respect to the previous column. In columns (6) we add
about 400 Electoral district fixed effects. This keeps constant the quality of politi-
cal candidates of different coalitions, as well as several other local characteristics.
The identification of signal variation within electoral districts keeps the estimated
impact of signal on voting for Forza Italia unchanged. Finally, in column (7) we
also include 686 local labor market (LLM) fixed effects, whose definition is based
on commuting patterns. Municipalities within the same local labor market there-
fore face similar economic opportunities and social conditions. The inclusion of
this additional set of fixed effects does not significantly change the estimated co-
efficient for signal, which remains statistically significant at the 99% confidence
level. Overall, all specifications in Table 3.2 show that municipalities with better
signal reception of Mediaset channels in 1985 consistently voted more for Forza
Italia in 1994, providing evidence for the role of commercial television on the
electoral result.

Table 3.3 replicates the analysis for the majoritarian component of the 1994
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Table 3.2: Forza Italia 1994

(1) (2) (3) (4) (5) (6) (7)

Signal 0.129*** 0.137*** 0.071*** 0.068*** 0.057*** 0.052***
(0.03) (0.02) (0.02) (0.02) (0.01) (0.01)

Sigfree 0.152** -0.028 -0.024 -0.032 -0.029 -0.021
(0.06) (0.06) (0.05) (0.05) (0.03) (0.03)

Electorate 1994 -0.002 -0.044 0.228*** 0.271***
(0.01) (0.10) (0.08) (0.07)

Area -38.393*** -44.127*** -1.935 -4.155
(5.89) (5.86) (3.73) (3.88)

Area2 43.346*** 54.872*** 12.535 18.684
(16.59) (16.05) (10.50) (11.77)

Altitudine -12.338*** -11.290*** -12.038*** -10.654***
(2.12) (2.08) (1.29) (1.47)

Altitudine2 6.284*** 6.004*** 6.838*** 5.318***
(2.02) (1.94) (1.03) (1.25)

Landlocked -1.702** -1.642** -2.403*** -2.039***
(0.77) (0.79) (0.38) (0.42)

Pop 1981 0.000 -0.000*** -0.000***
(0.00) (0.00) (0.00)

Sh high ed 1981 13.848*** -1.513 -0.789
(4.95) (2.82) (2.77)

Imprese pc 1981 -0.001*** -0.001*** -0.000***
(0.00) (0.00) (0.00)

Constant 20.412*** 19.885*** 20.443*** 26.012*** 25.036*** 25.399*** 27.968***
(0.34) (0.36) (0.35) (0.76) (0.93) (0.52) (2.14)

Distr. FE No No No No No Yes Yes

SLL FE No No No No No No Yes

Observations 6583 6583 6583 6583 6563 6563 6563

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting share for Forza Italia.
Signal represents the predicted signal intensity at the municipal level using the Longley-Rice Irregular Terrain Model.
Signalfree represents the predicted signal intensity in absence of geographical obstacles. The values in brackets are Huber
robust standard errors clustered at the electoral district level.
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Table 3.3: Right-wing Coalition 1994

(1) (2) (3) (4) (5) (6) (7)

Signal 0.171** 0.136** 0.010 0.005 0.030 0.039**
(0.07) (0.06) (0.05) (0.05) (0.02) (0.02)

Sigfree 0.290** 0.110 0.137 0.126 0.042 0.042
(0.14) (0.13) (0.13) (0.12) (0.05) (0.05)

Electorate 1994 -0.007 -0.436** 0.100 0.221**
(0.01) (0.20) (0.07) (0.10)

Area -111.501*** -125.393*** 6.997 9.089
(16.41) (16.76) (6.23) (5.94)

Area2 131.482*** 179.602*** -16.208 -20.844
(38.17) (38.02) (15.84) (14.97)

Altitudine -19.976*** -18.648*** -9.870*** -8.185***
(6.01) (6.14) (1.87) (1.84)

Altitudine2 10.064* 9.736* 6.275*** 4.282***
(5.21) (5.24) (1.41) (1.26)

Landlocked 6.912*** 6.954*** -3.390*** -3.223***
(1.43) (1.39) (0.63) (0.62)

Pop 1981 0.000** -0.000 -0.000**
(0.00) (0.00) (0.00)

Sh high ed 1981 31.601** -2.954 3.327
(12.47) (4.41) (4.42)

Imprese pc 1981 -0.001 -0.000 -0.000
(0.00) (0.00) (0.00)

Constant 43.858*** 43.171*** 43.737*** 45.452*** 43.497*** 48.615*** 60.595***
(1.07) (1.09) (1.08) (1.31) (1.98) (0.79) (4.12)

Distr. FE No No No No No Yes Yes

SLL FE No No No No No No Yes

Observations 8070 8070 8070 8070 8048 8048 8048

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting share for Right wing
coalition. Signal represents the predicted signal intensity at the municipal level using the Longley-Rice Irregular Terrain
Model. Signalfree represents the predicted signal intensity in absence of geographical obstacles. The values in brackets
are Huber robust standard errors clustered at the electoral district level.
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elections. In this case we estimate the effect of Mediaset signal intensity in 1985
on the voting share of the right-wing coalition. The pattern of results is similar to
that in Table 3.2, but the effects are less precisely estimated. In particular, the ef-
fect of signal is not statistically significant in columns (4) to (6), and it only turns
significant when the local labor market FEs are taken into account in column (7).
The estimated coefficient is also somewhat lower, implying that a one standard
deviation increase in signal reception in 1985 increase voting for the right-wing
coalition by 0.5%. Given the strong personalization of the center-right coalition
around the figure of Silvio Berlusconi, it is not surprising that the estimated ef-
fects of television on voting are in line with those observed in the previous table
for Forza Italy. At the same time, since the identification of the coalition with
Berlusconi was lower than that inside the party, it is also natural for the estimated
effect to be lower than those for Forza Italia.
In Table 3.4 we extend the results for the proportional component of the electoral
system to all major political parties running in the 1994, 1996 and 2001 political
elections. Several interesting results emerge from the table. First, Forza Italia’s
gain in votes in 1994 elections seems to derive from higher voter turnout, reduc-
tion in null votes and, to a lesser extent, at the expenses of ideologically similar
parties, like the PPI. Equally interesting, in 1994 the only party except Forza Italia
that seems to benefit from the electoral vote of citizens early exposed to Mediaset
is the Lista Pannella (LP), a traditionally independent party that chose to reach an
electoral agreement with Silvio Berlusconi. The absence of a statistically effect
for the Lista Pannella in the subsequent elections of 1996 and 2001, when it pre-
sented outside the two coalitions, seems to provide additional indirect evidence of
the effect of television on political preferences of part of the electorate. In third
place, extending the analysis beyond 1994 and considering all three elections it
is evident that a better reception of Mediaset signal has no positive impact on the
vote share of any other party than Forza Italia. Finally, the positive effect for
Forza Italia is persistent across different elections, consistent with the hypothesis
that television affected political behavior by favoring the adoption of a particular
system of values that persistently paved the way for Berlusconi’s rise to political
power.
Table 3.5 investigates the effect of Mediaset signal on the voting shares of party
coalitions in the majoritarian component of the 1994, 1996 and 2001 elections.
The results show that in all three elections a better reception of Mediaset signal is
associated with a higher voting share for the centre-right coalition led by Berlus-
coni. This is in line with the effect previously observed on Forza Italia’s voting
share. The results thus suggest that the persistent effect of commercial television
on voting applies more broadly also on the choice of the coalition. Interestingly,
in 1996 and 2001 the higher centre-right share is also associated with a lower
voting share for the opposing centre-left coalition. One possible explanation for
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Table 3.4: Parties Voting Shares 1994-2001

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

Right-wing Coalition Left-wing Coalition Non-aligned

FI AN LN PPI PDS PV RC PSI LP Others Null Turnout

Signal94 0.05*** 0.00 -0.02 -0.02*** -0.01 0.00 -0.01 -0.01 0.01*** 0.02** -0.02*** 0.04**
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.01) (0.01) (0.00) (0.01) (0.01) (0.02)

Sigfree94 -0.02 0.04 0.03 0.03 -0.04 -0.01 0.01 -0.02 -0.01 -0.01 0.00 0.07
(0.03) (0.03) (0.04) (0.04) (0.04) (0.01) (0.02) (0.02) (0.01) (0.03) (0.02) (0.04)

Signal96 0.03*** 0.01 -0.02 0.00 -0.02 0.00 -0.00 0.00 0.00 -0.01 -0.01 0.05***
(0.01) (0.01) (0.02) (0.01) (0.01) (0.00) (0.01) (0.01) (0.00) (0.01) (0.01) (0.02)

Sigfree96 -0.00 0.02 0.05 -0.02 -0.03 -0.01 -0.00 -0.03 -0.01 0.01 -0.01 0.08*
(0.03) (0.02) (0.05) (0.02) (0.03) (0.01) (0.02) (0.02) (0.01) (0.03) (0.02) (0.05)

Signal01 0.04*** -0.01 -0.00 -0.01 -0.01 -0.00 -0.00 0.00 0.00 -0.01 0.00 0.06***
(0.01) (0.01) (0.01) (0.01) (0.01) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.02)

Sigfree01 -0.03 0.04** 0.01 0.02 0.03 -0.02 0.01 -0.02* -0.01* 0.01 -0.04** 0.03
(0.04) (0.02) (0.03) (0.03) (0.04) (0.01) (0.01) (0.01) (0.00) (0.03) (0.02) (0.05)

Distr. FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

SLL FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting share for the party. Signal
represents the predicted signal intensity at the municipal level using the Longley-Rice Irregular Terrain Model. Signalfree rep-
resents the predicted signal intensity in absence of geographical obstacles. The values in brackets are Huber robust standard errors
clustered at the electoral district level. FI = Forza Italia; AN = Alleanza Nazionale; LN = Lega Nord; PPI = Partito Popolare Italiano;
PDS = Partito Democratico della Sinistra; PV = Partito dei Verdi; RC = Rifondazione Comunista; PSI = Partito Socialista Italiano;
LP = Lista Pannella.
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Table 3.5: Coalitions Voting Shares 1994-2001

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

1994 Elections 1996 Elections 2001 Elections

Right Centre Left Others Right Lega Left Others Right Left Others

Signal 0.039** -0.007 -0.020 -0.012 0.038***-0.016-0.026* 0.001 0.054***-0.042*** -0.011

(0.02) (0.01) (0.02) (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) (0.02) (0.01)

Sigfree 0.042 -0.015 0.037 -0.064** 0.033 0.024 -0.063 0.003 0.026 0.026 -0.052*

(0.05) (0.04) (0.05) (0.03) (0.04) (0.03) (0.04) (0.03) (0.05) (0.05) (0.03)

Distr. FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

SLL FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting share for party
coalitions. Signal represents the predicted signal intensity at the municipal level using the Longley-Rice Irregular Terrain
Model. Signalfree represents the predicted signal intensity in absence of geographical obstacles. The values in brackets
are Huber robust standard errors clustered at the electoral district level.

this result is that in the elections following that of 1994, the escalation of political
conflict accompanied by a more prolonged exposition to political news on Me-
diaset channels, not only managed to mobilize the political followers but also to
convince past political opponents.

To test the assumption that differences in voting derive from different signal
intensity within areas otherwise characterized by similar socio-economic charac-
teristics, we assess the balance in observable characteristics in municipalities that
were subsequently exposed to a different extent to commercial channels. Notably
we focus on electoral patterns during the 1970s and 1980s, to exclude the pres-
ence of pre-existing trends in political voting.
In Table 3.6 we report the estimated effect of television signal on voting for main
political parties in all elections between 1972 and 1992. Consistent with our hy-
pothesis, signal is not significantly related to voting for any party before 1985.
This placebo experiment confirms the absence of differential voting patterns in
municipalities that were later exposed to a different extent to Mediaset signal.
After 1985, commercial television signal is only negatively related to the voting
share of DC in 1992. This is likely not to represent a threat to our identification,
as the ideological similarity between the DC and Forza Italia suggests that, if any-
thing, the earlier voting pattern is going in a direction opposite to the identification
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of an effect in 1994 elections.
Table 3.6 therefore generally confirms that television had no impact on other

parties but Forza Italia and that no pre-existing political trends were occurring be-
fore Berlusconi’s entry into politics. This in turn reinforces the conclusion that
the higher Forza Italia voting share is indeed the result of higher exposure to com-
mercial television.

Table 3.6: Parties Voting Shares 1972-1992

(1) (2) (3) (4) (5) (6) (7)

MSI PLI DC PSDI PRI PSI PCI

1992 0.006 0.004 -0.044** 0.008 0.003 0.011 -0.004
(0.00) (0.01) (0.02) (0.01) (0.00) (0.01) (0.01)

1987 -0.000 0.001 -0.022 0.002 0.002 0.007 -0.008
(0.00) (0.00) (0.02) (0.01) (0.00) (0.01) (0.01)

1983 0.001 0.004 -0.028 0.008 0.006 -0.003 0.003
(0.00) (0.00) (0.02) (0.01) (0.00) (0.02) (0.01)

1979 -0.003 -0.001 -0.015 -0.004 0.001 -0.000 0.006
(0.00) (0.00) (0.02) (0.01) (0.01) (0.01) (0.02)

1976 0.003 -0.002 -0.016 -0.006 0.005 0.003 0.012
(0.00) (0.00) (0.02) (0.01) (0.00) (0.01) (0.02)

1972 0.002 -0.005 -0.027 0.001 0.004 0.005 0.010
(0.01) (0.00) (0.02) (0.01) (0.01) (0.01) (0.02)

Distr. FE Yes Yes Yes Yes Yes Yes Yes

SLL FE Yes Yes Yes Yes Yes Yes Yes

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting share for each
party. Results for all elections between 1972 and 1992. Estimated coefficient for Signal, representing the predicted
signal intensity at the municipal level using the Longley-Rice Irregular Terrain Model. Results for the complete
baseline specification, including the variable Signalfree, geographical and social controls at the municipal level.
The values in brackets are Huber robust standard errors clustered at the electoral district level.

Figure 3.4 provides a graphical representation of the Forza-Italia-specific ef-
fect of Mediaset signal. The figure reports the coefficient and t-statistic of the
estimated signal effect on all major political parties running for elections in the
period 1972-2001, for a total of nine different elections (these are all the coef-
ficients reported in Tables 3.4 and 3.6 above). As it is evident from the figure,
Forza Italia looks clearly abnormal both in terms of magnitude and statistical sig-
nificance. On the contrary, signal has no systematic effect on the electoral share
any other party.
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Figure 3.4: Signal coefficient and t-statistic for all parties 1972-2001

3.4.2 Robustness Checks

Percentage of population watching commercial television

Our results rely on the implicit assumption that signal intensity is positively asso-
ciated to the percentage of individuals watching commercial television. Our data
do not allow an explicit test of this assumption. Nevertheless, we can still provide
indirect evidence to show the actual existence of a link between the fraction of
people watching Mediaset and the electoral outcome in the municipality.

From our estimation of the signal coverage we know that municipalities in
the lower tail of the signal distribution will certainly not be reached by the signal,
those in the medium tail might be reached, and those in the upper tail will certainly
be reached. If better signal reception is indeed associated with a greater percent-
age of population watching commercial television, and if this in turn influences
the electoral outcome, it must then be true that the estimated effect is stronger
among municipalities in the middle of the signal distribution, where reception is
heterogeneous. Moreover, taking the simulation literally, we should only expect
to find an effect in municipalities where signal reception is positive (signal ≥ 0),
for this is the threshold at which commercial television should start to be received.

In Table 3.7 we provide evidence for both implications above. Column (1) re-
places the continuous variable signal with a dummy for signal being greater than
0. The results show that in municipalities covered by the signal (irrespectively
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of its strength), Forza Italia’s vote was half of a percentage point higher than in
those that were not. Such differential effect is statistically significant at the 95%
confidence level.

Table 3.7: Quintiles of Signalfree

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

Dummy 0-20% 20-40% 40-60% 60-80% 80-100%

1994 0.550** 0.026 0.040 0.091*** 0.097*** 0.077**
(0.25) (0.02) (0.03) (0.03) (0.04) (0.03)

1996 0.471** 0.001 0.020 0.047 0.092*** 0.039**
(0.23) (0.01) (0.03) (0.03) (0.03) (0.02)

2001 0.540* -0.003 0.025 0.066 0.113** 0.067**
(0.29) (0.01) (0.03) (0.05) (0.04) (0.03)

Range of Signal by quintiles of Signalfree

min -114.47 -81.09 -86.07 -65.16 -53.59
max -4.29 -2.18 -0.11 3.52 39.52

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting share for each
party. Results for all elections between 1972 and 1992. Estimated coefficient for Signal, representing the predicted
signal intensity at the municipal level using the Longley-Rice Irregular Terrain Model. Results for the complete
baseline specification, including the variable Signalfree, geographical and social controls at the municipal level.
The values in brackets are Huber robust standard errors clustered at the electoral district level.

Columns (2) to (6) instead test the heterogeneous impact of signal at different
quintiles of signalfree, with the corresponding range of signal in each quintile
reported in the lower panel. Columns (2) and (3) show that the effect of signal
is insignificant among municipalities in the first two quintiles, where commercial
television was certainly not received. On the contrary, columns (3) and (4) show
that the estimated effect is three times as large, and statistically significant, for
municipalities in the middle of the signal distribution. The corresponding sig-
nal range in the lower panel also indicates that the commercial television signal
could actually be received in these municipalities. Finally, column (6) estimates
the effect among municipalities in the upper quintile. Also in this case the ef-
fect of signal on voting is statistically significant, but the point estimate is lower
than in the previous quintiles, consistent with the observation that the percentage
of population watching television in these municipalities should be higher and
less affected by a marginal improvement of signal reception. The same patten of
results is displayed for the 1996 and 2001 elections.

Figure 3.5 graphically shows the results of Table 3.7, plotting the estimated co-
efficient for signal at different quintiles of signalfree for the 1994 elections. The
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coefficient of signal is increasing with the quintiles, and it only lowers slightly
in the upper quintile where reception is achieved by almost all municipalities.
The left scale also reports the range of signal at different quintiles of signalfree,
hinting at the heterogeneous impact of a marginal increase in signal at different
quintiles.

Figure 3.5: Signal Intensity and Magnitude of the Effects

The results from an alternative estimation strategy of the heterogeneous impact
of television signal on voting are plotted in Figure 3.6. The figure graphically
shows the estimates from a local polynomial regression using an Epanechnikov
kernel. The results are in line with those from the previous table, displaying a
steep increase in the predicted vote for Forza Italia around a value of signal equal
to 0, where reception should be achieved. Also in this case, the effect of signal re-
ception seems to influence the vote of municipalities in which a marginal increase
is more likely to fundamentally alter the percentage of population watching com-
mercial television. The results refer to the 1994 elections, and display a similar
pattern for the predicted vote in the 1996 and 2001 elections.
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Figure 3.6: Smoothing Estimate around Signal=0

Neighboring municipalities

By including local labor market FEs, our baseline regressions identifies the esti-
mated effect from differences within geographical areas characterized by similar
socio-economic and demographic characteristics. A local labor market, on av-
erage, includes 12 municipalities and has an area of 57 square kilometers. To
further approximate the ideal experiment of comparing municipalities similar in
all respects but topography, Table 3.8 restricts the sample to pairs of neighboring
municipalities only. In particular, we identify neighboring municipalities differ-
entiated by their signal coverage, and check differences in their voting shares for
Forza Italia. Column (1) considers all pairs of municipalities, one of which is cov-
ered by the signal while the other is not. The average voting for Forza Italia in the
sample of municipalities with signal coverage is 19.5%, while the average in those
not covered by the signal (signal < 0) is 18.8%, two thirds of a percentage point
lower. A mean comparison test between the two values rejects equality at the 99%
confidence level. In subsequent columns we further restricts the sample to munic-
ipality pairs whose difference in signalfree becomes progressively smaller. By
doing so, we increasingly approximate the ideal setup behind our quasi-natural
experiment. Neighboring municipalities characterized by similar signalfree are
approximately equidistant from the antenna’s location, and their difference in sig-
nal reception is only due to topographic differences. Column (2) focuses on the
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Table 3.8: Differences between Neighboring Municipalities

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

Difference in signalfree

All [0,2] [0,1] [0,0.05]

signal ≥ 0 19.535 19.506 19.825 20.406
(0.132) (0.176) (0.219) (0.293)

signal < 0 18.868 18.810 19.095 19.488
(0.138) (0.192) (0.234) (0.325)

difference 0.666*** 0.696*** 0.729*** 0.918***
(0.115) (0.166) (0.202) (0.325)

Observations 2461 1004 621 320
∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting
share for each party. Results for all elections between 1972 and 1992. Estimated coefficient for Signal,
representing the predicted signal intensity at the municipal level using the Longley-Rice Irregular Ter-
rain Model. Results for the complete baseline specification, including the variable Signalfree, geo-
graphical and social controls at the municipal level. The values in brackets are Huber robust standard
errors clustered at the electoral district level.

1004 municipality pairs whose difference in signalfree is less than 2, or 3.7% of
the full range of the signalfree variable. The sample means difference is larger
than in the previous column, and the mean comparison test rejects the null of
equality at the 99% confidence level. Column (3) further restricts the sample to
neighbors with difference in signalfree lower than 1. Also in this case, the re-
sults confirm the difference in the average share of Forza Italia’s voting between
neighbors with good ad low signal. Finally, column (4) focuses only on almost
identical neighboring municipalities. The results are even stronger: municipalities
that were covered by the signal voted almost one full percentage point more for
Forza Italia than their neighbors not covered by the signal. The mean comparison
test confirms their difference with confidence of 99%.

3.5 Investigating the channels

By 1994, the year in which Forza Italia was created and first run for elections,
coverage of the Italian territory by Mediaset was completed. All voters were thus
equally exposed to the electoral campaign aired on commercial televisions. Yet,
our results in the previous section show that municipalities that received com-
mercial television earlier, voted more consistently for Berlusconi’s party. In this
section we try to disentangle why did this happen.
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One first explanation consistent with the results is that longer exposure to com-
mercial television created a stronger attachment to the figure of Silvio Berlusconi
and to television personalities in general, which later reflected in a closer follow-
ing of their electoral recommendations. The shortcoming of this interpretation
is that it implies a smaller effect of television on voting in the next elections of
1996 and (especially) in those of 2001: by then, exposure to commercial televi-
sion had been for all municipalities long enough to expect the marginal impact of
one additional year of early exposure to be less relevant. Contrary to this implica-
tion, results in Tables 3.3 and 3.4 demonstrate that the effect of early exposure to
commercial television had a long-lasting nature.

An alternative explanation is that early signal reception was stronger in mu-
nicipalities that were independently ongoing political changes, which would later
result into greater support for the new party Forza Italia. In that case, our results
would be spurious and only capturing the ongoing political changes. In contrast
with this explanation, however, Table 3.6 shows that no political trends were un-
derway, thus excluding that omitted characteristics correlated with both political
outcomes and signal reception can account for our results.

A third possible explanation is that commercial television provided additional
information about policy, which was used by voters to update their political be-
liefs. Under this reading, earlier access to commercial television increased citi-
zens’ awareness and helped them to better assess the new political subject rep-
resented by Forza Italia. Under the hypothesis that this additional information
counterbalanced a previously biased media slant, the political support for Forza
Italia in early exposed municipalities would be the result of a welfare-enhancing
function of television. This explanation however is blighted by the fact that no
news programs were broadcasted on Mediaset channels until late 1991, hence any
effect of individuals’ exposure to commercial television prior to 1985 could hardly
be attributable to explicit partisan bias in the coverage of political news.

Finally, another explanation consistent with the results is that commercial tele-
vision exerted a great cultural influence on early exposed individuals, creating a
new cultural model closer to the right-wing ideals that were later politically repre-
sented by Berlusconi’s Forza Italia. A vast sociological literature has argued in the
Italian context that this was indeed the case [see Dei (2011) for a review], particu-
larly in light of the absolute novelty represented by the programming schedule of
commercial television in the 1980s’ Italian television. This cultural interpretation
can also explain the persistent impact of non-informative television on voting for
Forza Italia.

To provide some evidence for the last interpretation, we test implications that
are consistent with the hypothesis of a cultural change induced by television. To
the extent that television promoted an hedonic model of consumption, it should
have mostly raised the intrinsic value of goods and services that were more readily
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observed by others and whose value is a function of their ranking in desirability
by others [Frank (1999), Frank (1997)]. Examples of such positional goods are
cars, clothing, entertainment and beauty services. A recent generalization of this
categorization is due to Heffetz (2011), who tests the hypothesis that the observ-
ability of an expenditure category predicts the extent to which valuations in that
category are positional. Based on a detailed telephonic survey, Heffetz (2011) as-
signs a visibility index to more than 30 categories of expenditure recorded by the
Consumer Expenditure Survey. Categories with the highest index values include
cars, jewelry, clothing, while those with the lowest include car insurance, life in-
surance and home utilities. The more visible an item is, the more likely it is to
be a luxury item. The hypothesis we test is that municipalities with better signal
reception in 1985 displayed a greater increase in high visibility sectors.

We match 11 of Heffetz’s categories with production sectors coded in ATECO
(2001) for the Italian production structure. Some categories in Heffetz (2011) are
too detailed, so they are assigned to the macro group they belong to in ATECO
(e.g., clothing, jewelry and furniture belong to the macro category of “Retail sale
in specialized stores, excluding food and pharmacies”), while others are not di-
rectly associable to any production sector (e.g., home utilities, home telephone
services). We look separately at the 11 identified categories, divided by high and
low visibility according to the index by Heffetz (2011). We consider the change in
the number of outlets (extensive margin) and total number of workers (intensive
margin) during the period 1981-1991. We use the same specification as in our
baseline regression, but replace the dependent variable with the change in number
of outlets/workers.

Results are reported in Table 3.9. The upper panel considers the change in the
number of outlets. Columns (1) to (5) focus on high visibility sectors. Our esti-
mates show that signal reception in 1985 is a significant predictor of the change
in the number of outlets in four out of five high visibility sectors. Only the change
in the number of car retailers is not predicted by the quality of the signal. The
strongest estimated effect is for the category of retail shops including clothing,
jewelry and furniture. A one standard deviation increase in signal raises the
amount of retail shops by 0.63 units, or 13% of the overall mean. The point esti-
mate of television signal on beauty salons, restaurants and clubs is lower but very
precisely estimated, with significance in the range of 95-99% confidence level.
Among the low-visibility goods, only the change in the number of outlets of one
category (car repair) out of six is predicted by signal intensity. The standard er-
rors show that this is not the result of imprecise estimation, but rather of small
point estimates. Testing for similarity of the coefficients between the two groups
leads to the rejection of the null in almost all cases. The lower panel of Table
3.9 investigates changes in the intensive margin, i.e. in the number of individuals
working in different sectors. Also in this case there is evidence that television has
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influenced more strongly high visibility sectors, even though in this case signal re-
ception is also significant in three out of six low visibility sectors. Taken together,
the results in Table 3.9 seem to confirm that television mostly affected the supply
side of sectors more prone to the hedonic message put forward by commercial
television.

Table 3.9: Television Signal and Production Structure

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Extensive Margin

Columns (1)-(5): High Visibility Goods Columns (6)-(11): Low Visibility Goods

(0.70) (0.64) (0.61) (0.60) (0.59) (0.51) (0.47) (0.44) (0.44) (0.41) (0.15)
Cars Clothing Beauty Entert. Restaur. Grocery Travel Transp. Rent Car Rep. Insur.

Signal 0.002 0.054*** 0.024*** 0.007** 0.027*** 0.006 -0.001 0.014 0.004 0.014** -0.000
(0.00) (0.02) (0.01) (0.00) (0.01) (0.02) (0.00) (0.01) (0.01) (0.01) (0.00)

Sigfree 0.000 0.012 0.029 -0.033* -0.035 0.039 -0.005 0.067 -0.076* 0.033 0.004
(0.01) (0.09) (0.03) (0.02) (0.06) (0.08) (0.01) (0.05) (0.04) (0.03) (0.00)

Intensive Margin

Columns (1)-(5): High Visibility Goods Columns (6)-(11): Low Visibility Goods

(0.70) (0.64) (0.61) (0.60) (0.59) (0.51) (0.47) (0.44) (0.44) (0.41) (0.15)
Cars Clothing Beauty Entert. Restaur. Grocery Travel Transp. Rent Car Rep. Insur.

Signal 0.041** 0.164*** 0.065*** 0.017 0.097*** 0.096** 0.003 0.218*** -0.000 0.042** -0.000
(0.02) (0.04) (0.02) (0.01) (0.03) (0.04) (0.01) (0.08) (0.02) (0.02) (0.00)

Sigfree 0.017 -0.005 -0.042 -0.089 -0.117 0.054 0.005 0.293 -0.142* 0.077 0.004
(0.10) (0.20) (0.08) (0.08) (0.13) (0.23) (0.03) (0.33) (0.08) (0.12) (0.00)

Distr. FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

SLL FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

∗∗∗,∗∗ ,∗ represent significance at 1%, 5%, and 10%, respectively. The left-hand side variable is voting share for the party. Signal
represents the predicted signal intensity at the municipal level using the Longley-Rice Irregular Terrain Model. Signalfree represents
the predicted signal intensity in absence of geographical obstacles. The values in brackets are Huber robust standard errors clustered
at the electoral district level.

The 11 sectors matched from Heffetz categorization only represent a small
subset of the 208 production activities classified by ATECO. We thus replicate the
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analysis on the full production structure of Italian municipalities. This also al-
lows us to conduce a placebo test for the impact of television on positional goods.
Figure 3.7 reports the t-statistics for the effect of signal on change in number of
outlets in the period 1971-1981 for all 208 sectors of production activity, ranked
by their t-statistics. Predicting the change in the number of outlets for the period
before transmitters actually started to broadcast should provide us with a random
distribution of statistical significances for the impact of signal. Figure 6 shows
that this is indeed the case. Randomly, some sectors display high and some low
statistical significance for the impact of signal. In line with the random distri-
bution of statistical significances, the highlighted sectors in Heffetz categoriza-
tion are scattered across the full distribution. In other words, before commercial
television started to broadcast, both high and low visibility sectors were indistin-
guishably growing across municipalities that were later going to be differentially
exposed to the television signal.

Figure 3.7: Change in number of outlets 1971-1981

The results interestingly change in Figure 3.8, when we focus on the change
in the number of outlets during the 1981-1991 period. If commercial television
really had a cultural impact on municipalities exposed to the signal, we would
expect positional sectors to increase more than the average in those municipali-
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ties. Figure 3.8 confirms this hypothesis. Most sectors, presumably not affected
by the cultural message of television (e.g., goods that are inelastically supplied,
display a random distribution of t-statistics for the effect of signal, like in the
1971-1981 period. High visibility sectors, however, that were randomly scattered
across the distribution for the period 1971-1981 are now clustered in the right tail
of the distribution. This provides additional evidence for the effect of television
on production patterns across municipalities that were early exposed to television.

Figure 3.8: Change in the number of outlets 1981-1991

3.6 Conclusions
We have presented empirical evidence of the effect of mass media entry on elec-
toral outcomes. We have studies this issue in the context of Italy, where, over the
last two decades, a single actor with an easily identified ideology, Silvio Berlus-
coni, has been the owner of the main private television network and the leader of
the conservative political coalition. We have exploited the differences in commer-
cial television signal reception across Italian municipalities over the period 1985-
1990, due to exogenous geographical reasons. Our results show that municipali-
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ties exposed earlier to the commercial television message, voted more for Berlus-
coni’s party Forza Italia in 1994, when it first appeared on the political scene. We
also show that the effect is persistent in subsequent elections. Since Berlusconi’s
commercial television network did not cover political news until 1991, our results
show the impact on voting of non-informative media entry. We argue that the ef-
fect of non-informative media on voting arises from the cultural influence exerted
by television. Consistent with this hypothesis, we show that commercial televi-
sion exposure is also associated with a change in the production structure toward
goods and services such as clothing, body care and entertainment, more in line
with the hedonic message put forward by commercial television.
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